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Preface
The Sindh Strategy for Sustainable
Development (SSSD) proposes a ten year
sustainable development agenda for Sindh. Its
purpose is to highlight the ecological,
economic and social issues of the province
and to provide recommendations and strategic
actions to address them. The strategy
promotes the sustainable use of natural
resources to achieve the objectives of poverty
alleviation and social development through the
participation of the people of Sindh.
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It is now widely acknowledged that economic
uplift can only be achieved through adopting
participatory processes that link the
environment, development, and human
elements of a particular area. The SSSD has
been developed in response to the increasing
depletion of natural resources and rise in
poverty in the province. It is intended to serve
as a framework that integrates the issues of
both constraints and provides solutions

iv

without compromising associated objectives.
It advocates good governance as its main
theme and recommends institutional capacity
building and using the participatory process
during decision-making. Implementing these
concepts in an integrated and holistic manner
will ensure ownership, efficiency, and the
sustainability of future projects.
This publication is intended to be a living
document, which should evolve with the
changing scenario. The strategy should be
reviewed and revised every three years,
incorporating lessons learned during
implementation. This will help to refine and
redirect the implementation process as
needed.
It is hoped that the SSSD will not only provide
a framework for a prosperous Sindh, but will
ultimately result in the diffusion of this
prosperity to the whole of Pakistan.

The SSSD has been developed through
multistakeholder participation and
encompasses the expertise of many
individuals and groups. We acknowledge
their support and extend our grateful
thanks to all of them. (See Appendix 2—
List of Participants: Consultative
Workshops).
The process was guided by an Advisory
Committee, chaired by Mr Ghulam Sarwar
Khero, Additional Chief Secretary, P&DD, GoS
(Appendix 1 — Notification on Advisory
Committee).
The following resource persons provided
support, guidance, and expertise:

●

Dr Baz Mohammad Junejo

●

Dr Iqbal Chaudhary

●

Mr Javed Jabbar

●

(Late) Mr Kazi Siraj

●

Ms Kausar Saeed Khan

●

Mr Mahmood .N. Shah

●

Ms Meher Markar Noshirwani

●

Dr Mubina Agboatwala

●

Ms Mehtab Akbar Rashdi

●

Mr Abdul Ghaffar Pirzada

●

Mr Mohamad Hashim Leghari

●

Mr Arif Hasan

●

Dr M. Suleman Shaikh
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ADB

Asian Development Bank

ADP

Annual Development Plan

AEDB

Alternative Energy
Development Board

AKRSP

Aga Khan Rural Support
Programme

ARIs

Agricultural Research
Institutes

BAP

Biodiversity Action Plan
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Balochistan Conservation
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BoS

Bureau of Statistics

CAI-Asia
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Cities
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Convention on Biological
Diversity

CBO

Community Based
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CCI

Chamber of Commerce and
Industries

CEDAW

Convention on the Elimination
of All Forms of Discrimination
Against Women

CEMB

Centre of Excellence in Marine
Biology
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KFHA
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Authority

NEQS
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Standards

KIA
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NFC

National Finance Commission
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Korangi Fisheries Harbour
Authority

NIO

National Institute of
Oceanography

KPA

Marine Protected Areas
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No-Objection Certificate

KPAC

Khirthar Protected Area
Complex

NWFP

North West Frontier Province

OPP

Orangi Pilot Project
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Karachi Port Trust
P&DD

LBOD

Left Bank Outfall Drain

Planning and Development
Department

LGO

Local Government Ordinance

PARC

Pakistan Agricultural Research
Council

LITE

Landhi Industrial Trading
Estate

PCP

Pakistan Centre for
Philanthropy

MAF

Million acre feet
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State of Environment and
Development

SMC
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Committee
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Public Sector Development
Funds

Sarhad Provincial
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SRSP
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Sindh Rural Support
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Sindh Small Industries
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Sindh Strategy for Sustainable
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SWD

Sindh Wildlife Department
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Renewable Energy
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RNE
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Technology
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Total Digestible Nutrients
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Total Dissolved Solids
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ToR

USAID

United States Agency for
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Water and Power
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WB

World Bank

UNCED

United Nations Conference on
Environment and
Development

WEHAB

Water-Energy-HealthAgriculture-Biodiversity

WRI

World Resources Institute
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United Nations Convention on
the Law of the Sea
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World Summit on Sustainable
Development

United Nations Development
Programme

WTO

World Trade Organization

WUA
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World Wildlife Fund
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Zoological Survey Department
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UNEP

United Nations Environment
Programme

UNFPA

United Nations Population
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United Nations Children Fund

abadgars

farmers

deh

smallest unit of revenue
management (land)

awassi

nomadic sheep breed

babul

Acacia nilotica (L.) Wild ex
Dal.

dhand

lake

dhora

watercourse

barani

rain-fed land

Eid-ul-Azha

Muslim festival

begar

forced labour

ghee

purified butter

bhoosa

straw

goth

village

chardiwari

literally, the four walls of a
house

gowcher

common land allocated for
grazing

chowdikar

attendant

hakim

physician

chowki

check post

haris

peasants
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hurries

private woodlots

neem

Azadricta indica
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sheep breed

panchayat

age-old system of
management by local elders

kankrej
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pucca

sealed road

Karo Kari

honour killing
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sardar

a chief; a leader
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Dalbergia sissoo Roxb.

talhi

see shisham

taluka

subdistrict
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water pond
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natural depressions where
rainwater gathers

katchi abadis squatter settlements
kharif

summer crop/season

kikar

Acacia nilotica

koaria

well diggers

kooka

sheep breed

kutcha

unpaved road
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maddrassahs religious schools

xii

nain

runoff torrents

tehsil

subdistrict

nalas

natural drains

thari

cattle breed

nazim

mayor

ulema

community-based scholars

Executive Summary

After the development of the World
Conservation Strategy, each country was
expected to develop its own National
Conservation Strategy (NCS). Pakistan was
among the first few countries to start this

process. One of the main recommendations of
the NCS was for each province to develop a
Provincial Conservation Strategy. This was
done by NWFP and Balochistan, followed by
the Northern Areas.
While Sindh is rich in natural resources, it is
also subject to a host of environmental and
development issues. There is a severe water
shortage in the province, especially in the arid
and desert areas. Land is also afflicted by
desertification, waterlogging, and salinity.
Forests occupy only 2.5 percent of the total
land area and tree coverage has been rapidly
decreasing due to overgrazing and felling.
Moreover, there has recently been extensive
intrusion of the sea into the Indus Delta, which
has destroyed a large portion of agricultural
land and has impacted on the livelihoods of
the local people adversely. Owing to these
factors and other issues such as poor
economic and social development, the
province has a high incidence of poverty and
rural√urban migration. Recurrent droughts
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Sustainable development, which emphasizes
the integration between environmental,
economic, and social dimensions, is now a
top priority at global and national levels. It has
been generated by the environmental crisis,
which has resulted in the degradation of
natural resources as well as diminished quality
of life. There is also a growing worldwide
consensus on the need to improve equity and
justice significantly as a basic condition for a
viable future for humankind. The first step to
address these issues was the World
Conservation Strategy, which was developed
in 1980. Subsequently at the Rio Summit of
1992 it was agreed that environmental
conservation, equity, and gender equality
need to be aligned to promote sustainable
development.

xiii

further compound the problems. Therefore, it
is necessary that a sustainable development
and good governance initiative be undertaken
in the province.
In light of the issues in Sindh, IUCN Pakistan
provided technical assistance to the Planning
and Development Department (P&DD),
Government of Sindh (GoS) to develop the
Sindh Strategy for Sustainable Development
(SSSD). This document serves as a planning
framework for sustainable development in the
province.

Governance
Sindh is the commercial hub and the gateway
of Pakistan. In terms of human development
however, Sindh has a very large rural√urban
divide and a dramatic social gap. It has the
highest per capita incomes, but its human
development indicators in rural areas are
among the worst in Pakistan. Poverty is
pervasive and rife, especially in rural Sindh.
The province is characterized by poor social
services, large gender disparity, landlessness,
and high dependence on the public sector ƒ
these conditions are juxtaposed by the large
manufacturing, finance, and private sectors in
Karachi.
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Some issues related to governance include
fiscal mismanagement, ineffective public
service delivery, and deteriorating law and
order. The government is taking steps to
institute governance reforms; however more
needs to be done to ensure effective policies
and planning, public participation, the
decentralization of decision-making, and
instituting legal reforms.

xiv

Agriculture
Agriculture is the backbone of Sindh»s
economy. Even the industries that exist in the
area are agro-based and 54 percent of the
country»s textile units, 45 percent of its sugar
mills, and 20 percent of pulp and paper mills
are located in the province; all depend on raw
materials from the agriculture sector.
The major field crops sown in Sindh are
wheat, cotton, rice, and sugarcane, which

utilize 68 percent of the total cropped area.
Sindh also produces horticulture crops ƒ
mangoes, bananas, dates, and chillies
predominate. Otherwise floriculture and
aquaculture are other important activities and
need better promotion to diversify and
develop alternative income-earning
opportunities in rural areas.
Over recent years, however, crop yields in the
province have been low for many reasons
including, inter alia, lack of research, low
availability of quality crop seeds, water
scarcity, and land degradation (waterlogging
and salinity) due to inappropriate farming
practices. Agricultural productivity is affected
by the inadequate supply of water as well as
its timely release. The issue of water
governance is thus a pressing concern for the
stakeholders in this sector.
The effects of the imposition of trade
regulations contained in the World Trade
Organization (WTO) agreements in the local
agricultural sector are a concern. The quality
standards advocated by the agreement and
the effect that they have on agricultural prices
have a profound impact on local farmers.
Policy-makers in the province and the country
must lobby for protection of the local
agricultural sector, which is vital for food
security, in the face of international pressure.
The SSSD incorporates many proposals to
overcome these issues. Government policies
and initiatives should focus on sustainable
development in agriculture with a focus on soil
management as well as efficient water
management. Furthermore, provisions for
adequate agricultural extension must be made
to implement these policies at the grassroots
level. Some initiatives have been undertaken
by the government, but much remains to be
done. The recent revival of the Sindh Seed
Corporation, announced in the latest budget, is
a positive step to encourage public√private
partnership. The list of recommendations for
the improvement of this sector is
comprehensive. It includes the increased
provision of credit to farmers, efficient water
resource management, and a focus on
research related to the sector. The implications
of the WTO must also be studied. Substantial
policy changes to accommodate the changes

Water
Water is an increasingly contested issue in
Sindh. The province has been facing severe
water shortages in recent years, which have
exacerbated other cross-sectoral issues.
Scant rainfall and politicization of water
distribution to the provinces, are leading to
both economic and social hardship.
Sindh is located in the arid zone and
experiences limited rainfall of 100 to 200 mm
per year, and high rates of evaporation. The
lack of rainwater is not supplemented by
groundwater supplies, which have been
recorded as less than 5 MAF. Therefore, Sindh
relies almost entirely on the water of the River
Indus. Being situated at the tail-end of the
Indus; the province receives even more limited
supplies of water flowing in from the rest of the
country. Sindh»s share in the Water Accord has
been set at 49 MAF but the availability of water
is normally less than this amount. Therefore,
there have been serious disputes on water
distribution.
The availability of river water and rainfall
meets the agricultural and industrial
requirements of the province. However, water
supply for domestic use is an issue as
drinking water is heavily dependent on
freshwater supplies. Successive droughts and
contamination (e.g. excessive use of chemical
fertilizers and industrial waste and effluents)
are putting both the availability and quality of
drinking water at risk.
The agricultural economy and agro-based
industrial sector are suffering as a result of
these water shortages. Farmers in Sindh are
facing acute economic shortfalls, especially
in seasons of low rainfall. Without an
adequate water supply, many farmers are
being forced to turn to either alterative
modes of income or move to the cities in
search of work. Such economic pressure has
also begun to put a strain on traditional
household dynamics.

Issues in the distribution of Indus water, lack
of groundwater, inefficient cropping patterns,
use of outdated irrigation technology, and lack
of investment for the re-modelling of the
irrigation system are major obstacles in
conserving and efficiently managing water
resources in Sindh.
As water issues in Sindh are so controversial,
steps need to be taken to mitigate them. A
comprehensive water policy must be devised.
The formulation of such a policy must be
initiated with a thorough situational analysis in
each province. There is a need to increase the
participation of water users in the design,
development, operation/maintenance, and
financing of water supply systems. There is a
need for increased cooperation among different
institutions within other cross-cutting sectors
including agriculture, fisheries, wetlands,
forests, and the urban environment to ensure
collaboration and joint solutions to problems.

Coastal and Marine
Ecosystems
Pakistan»s coastal zone is divided between the
provinces of Sindh and Balochistan. Sindh»s
coastline hosts a productive marine fisheries
sector and provides livelihoods for many
coastal inhabitants. There are interrelationships between the long-term stability
of the coastal and marine ecosystems and
numerous other sectors including the
biodiversity sector (comprising plant, wildlife,
and fish species) as well as the industrial,
forestry, and water sectors.
Land-based activities including industrial,
urban, and agricultural pollution have resulted
in the degradation of the marine ecosystem.
The industrial estates of Karachi, namely Sindh
Industrial Trading Estate (SITE), Landhi
Industrial Trading Estate (LITE), Korangi
Industrial Area (KIA), and West Wharf Industrial
Area, among others, discharge effluents mainly
into the Lyari and Malir rivers, which drain into
the Arabian Sea. Oil pollution is also a major
threat to coastal marine areas. The
Government of Pakistan (GoP) has recently
prepared an Offshore Drilling Policy, and
concession rights have been issued in the
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are required to maintain the global
competitiveness of the agricultural sector of
Pakistan, to which Sindh makes a major
contribution.

xv

Indus Delta which may increase oil pollution
considerably. Furthermore, inadequate
sanitation facilities in coastal and urban areas
cause high levels of pollution through the
release of untreated solid waste into coastal
waters.
Coastal development activities also contribute
to the degradation of the coastal environment.
On the Karachi coast, land is being reclaimed
in the harbour area for port managementrelated activities and in the urban cantonments
for housing, commercial, and recreational
projects. These developments have altered the
coastal ecology of the area, which could have
serious repercussions in the future, especially
due to the vulnerability of this area to tidal
waves, storms, cyclones, and monsoon rains.
Another serious concern is the degradation of
mangrove forests, which are a vital ecological
feature for stabilizing the coastline of Sindh.
A lax regulatory environment and the weak
implementation of laws have plagued this sector
over time. There is currently no legislation to
protect coastal and marine resources from
degradation through overexploitation of
resources, pollution, and the release of
inadequate water supply by upstream users. The
regulation and implementation of laws related to
the marine and coastal areas is essential.
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Strong agencies with clear responsibilities for
the development and regulation of marine and
coastal areas are required. Institutional
strengthening of relevant agencies is essential.
These agencies must also be in close contact
with each other for complementary and
mutually supportive action related to this sector.

xvi

The establishment of Marine Protected Areas
(MPAs) must be considered. Intensive studies
are required to promote the rehabilitation of
key areas affected by degradation. These
areas could serve as breeding and nursing
grounds for fish and shrimp resources and
contribute to the productivity of the fishing
industry in the coastal areas.

Forests
Forests cover approximately 2.5 percent of
the total area of Sindh and 1.126 Mha (2.782

million acres) or eight percent of the area falls
under the jurisdiction of the Sindh Forest
Department. Forests are particularly important
in Sindh for soil stabilization in its vast arid
zone and for the protection of neighbouring
agricultural lands. Furthermore, forests
support a rich diversity of flora and fauna, and
fulfil the fuelwood and fodder needs of local
communities.
The importance of the forests of Sindh has
been realized by the government and other
sectors. The GoS is undertaking a number of
development projects in the Indus Delta
Region with local and World Bank funding.
Other initiatives in the pipeline include the
preparation and implementation of a Coastal
Zone Management Plan; a feasibility study for
the management of the riverine areas of
Sindh; and the National Environmental Action
Plan»s (NEAP»s) initiative for the development
of mangroves in the Indus Delta. The Sindh
Forest Department (SFD) has executed a
forestry project with the assistance of the
Asian Development Bank (ADB) through which
over 21 000 ha of Reserve Forests have been
rehabilitated. ADB also funded the SFD to
develop management plans for all riverine
forests and irrigated plantations. Furthermore,
the GoS has approved an agroforestry lease
policy in which 133 000 acres have been
scheduled for leasing.
The sustainability of the forest sector in Sindh
is threatened by mismanagement, insufficient
planning, and inertia in the implementation of
conservation strategies. There is no uniform
policy for forest resources. Due to the paucity
of research in the forest sector, there is no
reliable information on tree species and
biodiversity assessments have not been
carried out. It is crucial to have a
comprehensive and sustainable national forest
policy in order to support effective forest
management. The implementation of the
Forest Sector Master Plan developed by the
government must be considered as a first
step in this direction.
Large areas of forests are harvested without
effective management plans to ensure that
harvested areas are adequately rehabilitated.
Where management plans have been
developed, implementation has been

There is limited community involvement and
lack of coordination, resulting in a gap between
forest experts and local people. Social forestry
must be adopted as it has a great potential to
organize local communities to work in the field
of conservation. Moreover, social forestry has
positive implications vis à vis poverty reduction
and environmental management.

Wetlands
Nine out of 19 protected wetlands under the
RAMSAR Convention are located in Sindh.
These wetlands are sanctuaries for
biodiversity. Coastal and estuarine wetlands
serve as critical breeding, rearing, staging,
and wintering grounds for various important
fish and shellfish species as well as migratory
and local birds. Sindh»s wetlands provide
sustenance to an ever-increasing human
population and a substantial population of
wetland species, both plant and animal.
The coastal wetlands are affected adversely by
inadequate freshwater supply, which is
translating into losses in the fisheries sector in
Sindh. Hunting, unplanned growth of human
settlements, illegal occupation, disturbance by
recreational activities, and reclamation by urban
and industrial development are some of the
other problems that the wetlands face. There
are no common property laws relating to
wetlands; this makes conservation and
management of these areas very difficult. There
is no adequate legislation or enforcement of
laws relating to fishing rights for local
communities ƒ this leads to exploitation of
resources and encroachment by other actors.
Wetlands have decreased in area due to the
overexploitation of their resources. There are
few alternative income-generating sources for
local communities in these areas; as a result
they depend on natural resources as their sole
means of livelihood. Only recently, after
ecological and environmental surveys, has

some awareness regarding the importance of
wetlands been generated.
The P&DD should allocate funds specifically
for wetland management and conservation in
their Annual Development Plan (ADP) with an
additional focus on research and feasibility
studies. The provincial government along with
the district governments need to work in
coordination with each other. Furthermore,
conservation strategies and policies need to
be implemented through organizations
working for wildlife, wetland, and water
conservation. There is also a need for
increased coordination between governing
agencies as well as NGOs working in the field
of wetland management.
Research is necessary for wetland
management and conservation activities. It is
essential to map all current wetlands using
GIS. Accessibility of information and reliable
tools would make the monitoring process
more accurate and useful. Awareness-raising
activities among the community, policymakers, and relevant stakeholders on the
importance of conserving the biodiversity of
wetlands can be based on this information.
There is a need for regulatory mechanisms,
such as legislation, to ensure comprehensive
Environmental Impact Assessments (EIAs) for
all development projects near wetland sites
and their potential affect on biodiversity.
Action must be taken on recommendations of
the Biodiversity Action Plan and NCS through
the development of stricter enforcement and
monitoring mechanisms starting with the
RAMSAR-protected sites in Sindh.

Rangelands
The arid zones of Sindh can be classified as
subtropical deserts and they constitute more
than 60 percent of the province. Rangelands
are a critical component of these areas. They
provide grazing grounds for livestock and
support a rich diversity of flora and fauna. The
rangelands in Sindh are mostly state property
and their integrated management is essential to
ensure these resources are used sustainably.
The majority of the population in arid areas
and their rangelands live below the poverty
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insufficient and the capacity of forestry staff to
adopt sustainable practices is limited. The
capacity of institutions responsible for this
sector needs to be enhanced to ensure that
viable conservation and sustainable
development policies are pursued.
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line. The literacy rates are extremely low and
employment opportunities are limited.
Monsoon rainfall, which is cyclic, irregular, and
erratic in nature, is low. The low rainfall forces
the local inhabitants to migrate with their
livestock. Both desertification and water
scarcity plague these areas. In spite of these
ecological constraints, livestock production
and dryland agriculture are vital to the
economy here.
There have been no livestock improvement
and development projects in either the public
or private sectors. Traditional natural breeding
systems are still used and farmers are unaware
of innovations that they could adopt. Diseases
among livestock are common. Furthermore
there is a dearth of appropriate policies at both
national and provincial level regarding the
development of livestock and feed resources
during periods of fodder scarcity.
The social and economic uplift of the
rangeland communities must be prioritized.
Basic amenities such as fuel, water, sewers,
and schools for the local population must be
provided. Moreover, creating an effective road
infrastructure is critical for the arid areas of
Sindh.
Exploring water-spreading techniques1 is also
a possibility as they help to control soil erosion
and movement of sediment, and conserve
water for increased forage production.
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Sindh is rich in biodiversity owing to its diverse
range of landscapes and ecosystems. Plant
species are a source of food for the rural
population and are also an important source of
raw material for the industrial sector. They are
also used in healthcare products, traditional
medications, dyeing, as culinary spices, and in
natural cosmetics and perfumes.
Sindh is located on the flyway of Central Asia,
and therefore hosts a multitude of migratory
species of birds. Sindh»s wildlife includes the
houbara bustard, the Sindh urial, the Sindh
ibex, the Indus blind dolphin, the marsh
1

Human-induced irrigation systems and water management practices.

crocodile, the Indian cobra and python, and
the Oliver Ridley turtles. According to the
Biodiversity Action Plan, Sindh has a total of
54 protected areas, with 14 game reserves, 35
wildlife sanctuaries, and one national park.
The remaining four remain unclassified.
From its important array of medicinal plants, its
unique species of wildlife in its important
wetland sites, nine of which are protected
under the RAMSAR Convention, the focus in
Sindh has always been on exploiting
biodiversity for short-term gains. The results of
this short sightedness among policy-makers
and communities alike are becoming painfully
clear as important species of wildlife and
plants, forests, and wetlands are struggling for
their survival in a situation where their value
might only be realized after it is too late.
The predominant factors that have adversely
impacted on Sindh»s previously rich
biodiversity are the destruction of important
flora and fauna habitats by unplanned
industrialization, the decreasing supplies of
freshwater from the Indus River, and the lack
of effective policies to protect and enhance
biodiversity.
Industrial pollution and sewage discharge
have increased substantially in Sindh. Many
creeks and coastal waters suffer from
eutrophication due to high levels of fertilizer
residues and sewage discharge. Owing to its
lack of drainage facilities, the irrigation system
has further compounded degradation of soil
and land conditions ƒ rendering them unfit to
support traditional plant varieties.
Conservation of biodiversity, especially in the
case of flora, is currently a low priority, which
translates into a lack of management planning
for the effective implementation of policy
related to this sector. The government
departments responsible for conservation are
unable to function effectively due to
mismanagement of agencies, insufficient
funding, political inertia, and a dearth of
trained and committed staff. The Sindh
Wildlife Department, for example, should be
provided with effective training of staff,
adequate funds, and updated technical

Furthermore, the Pakistan Biodiversity Action
Plan proposes specific actions that need to be
adopted and integrated into sectoral plans and
programmes. Policies to regulate the access
and use of genetic resources are also
mandatory. They must be integrated into
provincial and district level development plans.
Innovative conservation programmes and
projects need to be undertaken by government
departments with the active involvement of
local communities. The precursor to this
should be the capacity building of all sectors
and far reaching advocacy work for the
protection of biodiversity.

Fisheries
Fisheries make a significant contribution to
the national economy through export
earnings. In 2000, 84 693 MT, valued at Rs.7.9
billion2 of fish and fish products were
exported out of a total estimated at 665 000
MT. Approximately 48 percent of this amount
was produced in Sindh. Consequently, marine
and inland fisheries are a major feature of the
Sindh economy. The total number of people
engaged in the fisheries sector during 2000
and 2001 was estimated at 360 000. Of this
total, 135 000 people (37.5 percent) were
engaged in marine fisheries and 225 000
people (62.5 percent) in inland fisheries.
Overfishing, degradation of aquatic
ecosystems, and unsustainable exploitation of
marine and inland resources are some of the
major issues in this sector along with an
alarming rise in pollution levels in fishing
waters. The reduced flow of Indus water
downstream of Kotri Barrage, silting, and
pollution are leading to ecological changes,
which are having an adverse impact on
bivalves, particularly oysters.
Fishing settlements along the coastline have
developed in such a haphazard fashion that
the scope of their activities is limited as the
facilities to support the sustainable growth of
2

US$1.00 = 59.64 Pakistan rupees (August 2005).

this industry do not exist. Due to the lack of
facilities related to loading, unloading,
packaging, and storage of fish catches, local
fisherfolk»s make-shift arrangements pollute
the surrounding environment. Mismanagement
is the main cause of most of the problems
and constraints facing the fishing industry. For
example, equipment procured during the
execution of development projects has not
been properly utilized and more often than not
has been damaged or destroyed due to
misuse.
There is a need for greater support of the
current fishing industry with increased access
to credit, improvement and development of
landing facilities, and the establishment of
postharvest facilities at appropriate sites. The
private sector should be encouraged to invest
in the development of fish harbour
infrastructure facilities.
The lack of research and development
activities in the field of fisheries makes
informed and effective policy-making difficult.
Current and reliable statistics on fish stocks
are necessary for the analysis of loss of
biodiversity in coastal and inland waters as
well as environmental degradation in the
surrounding areas.
There is a lack of enforcement of current
legislation related to the fisheries sector. Fish
markets, which are crucial for the
establishment of a viable fish farming industry,
are poorly developed. In this regard, the
government and local NGOs need to provide
the related infrastructure to support fish
markets, including roads linking fishing
villages to markets and important urban
centres, transport facilities, water supplies,
credit facilities, and postharvest facilities for
fishing communities.

Livestock
More than 75 percent of the rural population
practices livestock farming. Both public and
privately-owned livestock farms can be found
in Sindh. Four farming systems predominate,
namely: subsistence farming, market-oriented
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equipment to ensure effective data
compilation.
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farming, peri-urban agriculture, and urban
farming. Although Sindh»s livestock population
is of high quality, improvements in the
performance of breeds and exploitation of
their genetic potential have been minimal and
this has affected productivity.
The availability of feed resources is declining
rather than increasing owing to the constant
pressure of increasing livestock populations,
frequent droughts, and greater pressure on
cultivable land for the production of crops for
human consumption.
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Improved extension services offered to the
livestock sector, which include access to
modern inputs, technology, and livestock
health services, are required. There is a
network of veterinary hospitals and
dispensaries at district, tehsil, and union
council levels, which provide diagnostic
services, treatment of sick animals, and
preventive vaccination. However, there is room
for improvement in these services. Dairy
villages should be established on government
lands for rearing of dairy buffaloes, with
sufficient access to markets through linked
roads, as well as provision of adequate
services for production and maintenance in
areas that have no dairy production facilities.
The government must also support the private
sector and NGOs in this regard to set up
projects to improve existing and develop new
extension services on a priority basis.

xx

Basic and applied research needs to be
conducted at all levels of the livestock and
poultry farming sector. More public funding for
R&D from the operational budget is required.
The application of technological
advancements is necessary and innovative
technology, especially that imported from
abroad, must be studied. While new
techniques should be encouraged, the
variability between farm resources and animal
practices in Sindh compared to other areas
must be considered.

Industrial Development
Sindh»s process of industrialization began with
the creation of planned industrial estates and
the development of an engineering base. In an

effort to promote industrial growth, 24 large
and small industrial complexes were
established in different parts of the province.
Sindh»s industries encompass agricultural,
horticultural, and livestock production and
processing of products; textiles; tanning;
pharmaceuticals; minerals; cement; salt;
sugar; cotton; coal; china clay; oil and gas
production as well as the steel and
automobile industries. The informal sector is
led by small-scale manufacturing units based
on indigenous or indigenized technologies
that produce consumer products; these
account for 50 percent of the industrial
production in Sindh.
Industrial production in the province peaked in
the mid-1990s, but over the years, it has lost
momentum. Many factors account for the
deceleration of manufacturing activities.
Primarily this is attributable to the failure of the
industrialization policy, which was
promulgated as infrastructural facilities in
industrial established complexes were
insufficient, substandard, and could not cater
to the demands of the industry. The entry of
smuggled goods from other provinces, the
production of low quality products by an
increasingly aggressive informal sector, and
the growth of the underground economy have
further compounded the problems of the
formal industrial sector.
The government needs to review the high
cargo handling charges at Karachi port as
they increase the industrial cost of production
and discourage exports. The government
must support industrialization by removing
such barriers and by providing incentives.
There is also a need for greater enforceable
legislation to ensure industry compliance,
particularly with environmental regulations.
Seventy percent of Pakistan»s industry is
located in Sindh. There has been a gradual
shift of industries to Punjab where
industrialists are provided with better
incentives and political stability. Hence people
in Sindh are opting for trading, real estate
businesses, and a capital market instead of
establishing industries. Incentives must be
provided to the business community to
sustain this sector.

Forty-two percent of energy consumed in
Sindh is used in the domestic sector and 35
percent is consumed by the industrial sector.
Fifty-two percent of the energy requirements
is met by fuelwood, 17 percent is generated
by electricity, eight percent is served by gas,
and six percent is fuelled by kerosene.
Eighty-four percent of exploration activities in
the oil and gas sector occur in Sindh. It has
95 percent of the total coal deposits
nationwide. Additionally innovative renewable
energy technologies have been experimented
with (e.g. windmills for water pumping, wind
turbines along Karachi»s coast for generating
electricity). However, none of the programmes
has made a substantial addition to energy
resources, and the pressure on non-renewable
sources has persisted.
The power sector is dominated by public utility
providers, which suffer from overstaffing,
declining technical skills, lack of proper
infrastructure, financial and technical
inefficiencies, poor governance, lack of
competition, and inaccessible services for
consumers. There is also weak coordination
between government agencies and other
stakeholders. The two main energy providers in
Sindh ƒ HESCO and KESC ƒ are unprofitable,
running on 32 percent and 37 percent losses
respectively. Effective management of current
resources is essential. Secondary transmission
and grid systems should be upgraded to ensure
full capacity utilization and uninterrupted supply
of energy to tail-end users.
It is therefore necessary to increase the
current supply of energy in a cost-effective
manner, particularly in the field of renewable
energy, which is at present an untapped
resource. Private sector companies must be
encouraged to enter the renewable energy
sector, for example in the field of CNG
technology. The government is proposing to
make this technology tax free for five to ten
years as well as offering subsidies, fiscal
incentives, and loans for its greater use.
Increased capacity building of organizations
like the Private Power Infrastructure Board is

required to provide greater support to
public√private partnerships in this field. The
institutional development of energy providers
such as KESC and WAPDA, including training
of staff and instilling a policy of conservation
and transparency, should be attempted with
the help of both public and private sector
organizations.

Minerals and Mining
The mineral and mining sector, which ranks
third in Pakistan after the industrial and
agricultural sectors, respectively, earns more
than 101 million rupees annually. Out of
Pakistan»s daily production, more than 56
percent and 37 percent of oil and gas outputs
respectively are derived from Sindh. Shell Oil
Company, Pakistan Petroleum Limited, Hunt
Oil Company, and the Oil and Gas
Development Corporation have successfully
discovered oil and gas in different parts of the
province. Besides oil and gas, 26 minerals
contribute to the national economy.
Unfortunately, the mining and exploration
processes, particularly those used in coal
mining, are obsolete or slow. Environmental
concerns and health hazards are low priority
areas. Underground mining of coal can lead to
soil subsidence (causing damage to homes,
roads, and agricultural land). Coal mining
produces air pollutants, which include dust,
carbon monoxide, sulphur dioxide, oxides of
nitrogen, hydrogen sulphide, and trace metals.
There is a lack of information regarding
mining locations, issues, geographic
distribution, total land degraded by mining
activities, terrestrial mines under active
exploration, the total area of mining leases ƒ
which are active and dormant ƒ and the
location of mining fields. The periodic
monitoring of mineral outputs, geographic
distribution, economic size of mining units,
techniques, and the balance between
demand and supply is necessary.
A separate cell for the exploration of minerals
in the Department of Mines and Mineral
Development needs to be set up.
Furthermore, environmental issues, including
disturbance of land during mining, generation
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of waste, percolation, and transportation must
be addressed on a priority basis. According to
PEPA »97 rules and regulations, EIAs should
be mandatory for all mining projects. A Mine
Development Plan must be drafted, which
should address issues like soil management,
overburden and spoil disposal, barriers to
arrest noise pollution, air pollution,
reclamation of back-filled areas, reclamation
of nalas and fields, and improving the quality
of life in human settlements surrounding
mines; practical mitigation measures need to
be suggested. Enhanced capacity is required
for the implementation of relevant legislation
and the implementation of plans. A separate
Sindh Mining Training Board should be
established to plan and implement human
resource development and utilization
programmes apropos coal mining technology.

Urban Environment
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Sindh has the highest urban population in
Pakistan ƒ 14.84 million ƒ which constitutes
48.9 percent of the total population of the
province. Physical conditions in urban Sindh
do not compare well with the Pakistan
average, except for Karachi.
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Most urban centres in Sindh are
overpopulated. There is an exodus of migrants
from the rural areas to cities that do not have
the infrastructural capacity to accommodate
them. Due to the lack of proper housing
facilities, those who come from rural areas
often settle in kachi abadis or squatter
settlements around the city. These are illegal
encroachments without any proper civic
facilities. Other major urban issues include
sewage disposal, water scarcity and
contamination, air and noise pollution.
Municipal and industrial effluent in Sindh is
discharged into the nearest drainage canals,
depressions, water channels, rivers, or the sea
owing to inadequate disposal and treatment
facilities. This contributes to another prevalent
problem in both cities and towns ƒ water
pollution. Poor water quality has led to recent
outbreaks of infectious diseases, some of
which have resulted in mortality. Potable
groundwater is available in only 28 percent of
the urban land mass.

In terms of water quality and supply, there is a
need for immediate rehabilitation of the
current supply system to ensure that water
losses are curtailed. Also, there is a need for
an effective water quality monitoring system,
particularly as polluted water has caused the
deaths of many residents in rural Sindh.
Air pollution problems are a high priority
issues throughout Pakistan and they are no
less important in Sindh. Currently,
coordination between the various
stakeholders (i.e. provincial government, city
governments, private sector organizations,
and NGOs) is weak. An increase in vehicular
population has led to congestion and
increases in air and noise pollution levels.
Proper urban planning for infrastructure
development projects is required. Plans must
identify and be based on the needs of urban
residents. Such planning should include
strategies to minimize issues such as traffic
and pollution hazards as well as ensuring the
long-term environmental feasibility of such
projects. Environmental impact assessments
of new projects need to be undertaken.

Environmental Health
According to UNICEF»s Multiple Indicators
Cluster Survey (1995) for Sindh, 81 percent
(the highest amongst the four provinces) of
children below five years of age have
developed acute respiratory infections. Since
this study was conducted a decade ago, this
number must have increased considerably by
now but statistics have not been documented.
Severe water pollution has resulted in various
enteric diseases, primarily gastroenteritis,
typhoid (especially in the summer), and
hepatitis amongst the populace.
Excessive population growth has increased
environmental pressures on rural and urban
areas, degraded resources, and increased
pollution. High levels of air and water pollution
have led to various respiratory and waterborne diseases. Approximately 70 percent of
the populace do not have access to clean and
safe drinking water and around 80 percent
have no access to drainage and sanitation
facilities. Such deplorable living conditions

There is a need to conduct studies on the
degree of pollution (such as air and water
quality), noise levels, the poverty√environment
nexus, population pressure, resource gaps,
and law enforcement mechanisms and
establish a reliable database of statistics,
especially in urban areas. Based on this
information, appropriate action must be taken.
There is also a need for increased capacity,
awareness, and regulation of the informal
medical sector on issues pertaining to
environmental health.
A treatment system must be established to
ensure that effluent is treated before being
discharged into freshwater sources.
Alternatives need to be provided to substitute
high emission fuels with low emission fuels in
stationary and non-stationary sources to
check air pollution, accompanied by the
substitution of unleaded fuel for leaded fuel.
The preparation of a transport policy to
address air and noise pollution and other
issues related to environmental health in urban
centres of Sindh must be given priority. In
addition, the capacity of the EPA should be
enhanced for effective monitoring of pollution,
especially in the case of industries.

Civil Society
Pakistan has a burgeoning civil society, with
NGOs playing a lead role in guiding
development processes in various socioeconomic sectors. There are significant
differences in the mandates and activities of
NGOs operating in urban and rural Sindh.
While rural NGOs are primarily involved in
service provision and developing models of
service delivery through community

participation, the priorities of urban NGOs are
directed towards initiating policy changes
through advocacy.
A major constraint in the country and Sindh is
the fact that NGOs are often viewed with
suspicion and hostility by traditional religious
institutions, charity organizations, and the
government. This mistrust exists within NGOs
as well but is directed towards the
government, hence deterring an enabling
environment for collaborative initiatives.
Therefore, there is a lack of coordination in
development schemes.
Like other NGOs in Pakistan, a major
constraint faced by their Sindh counterparts is
funding, which is dependent on donors,
usually from outside Pakistan. Donor-driven
funding is based on the priorities of the donor
and often may not be based on the needs of
the locals.
To escape from this dilemma, a Sindh NGO
fund that streamlines funding from the
government and other sources for
development and environmental activities
must be established. The GoS should ensure
social investment from various sources with
the DCC (District Coordination Committee) so
that all funds collected are distributed
accordingly to development projects. Civil
society partnerships with the public sector for
development areas will be useful as they can
ensure greater participation and grassroots
support for government programmes.
The civil society sector must make efforts to
increase its credibility with other sectors.
Many organizational constraints such as the
lack of effective monitoring mechanisms are
evident. Frequently, NGOs work in isolation
which limits the scope of their activities and
the multiplier effect. Effective communication
channels must be developed for the public
and private sectors to ensure greater
coordination and support for relevant
programmes.

Population and Health
Almost half of Sindh»s population of 30 million
lives in urban areas. The urban population is
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result in increased health problems within the
rural and urban population. The effect of
pollution generated by industry has not been
considered either. Industrial heavy metals,
along with other pollutants, are discharged
into the environment through industrial waste,
automotive exhaust, heavy-duty power
generators, and through refuse burning. Lead,
one of the most toxic of heavy metals, is
released into the atmosphere through exhaust
fumes from automobiles, lead-based paints,
and battery-smelting factories.
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growing at a faster pace (3.5 percent per year)
than the rural population (2.2 percent per year)
due to in-migration and insufficient economic
opportunities and facilities in the rural areas.
The rural√urban divide is particularly
pronounced in Sindh where socio-economic
development indicators are much higher in
urban areas.
Recent demographics illustrate that because of
the high level of fertility over the last few
decades, the adolescent population is exerting
enormous pressure on socio-economic facilities
and employment opportunities. Therefore the
main concerns should be provision of
schooling, healthcare centres, and vocational
training institutes to cater to the demand of this
population and to ensure that they can become
productive members of society.
There is a need for more common health
facilities and birth control programmes, family
counselling services (with monitoring/
evaluation), and rural health centres at the
taluka and district levels in Sindh.

Poverty
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Poverty has become a major issue in Sindh,
where 50 percent of the population lives
below the poverty line. Rural poverty in Sindh
is higher than the national average ƒ the
poorest districts of Pakistan are located in
Sindh. The deprived half of the province»s
population is plagued by unemployment,
inadequate access to education, poor
sanitation, insufficient health facilities, and
unhygienic living conditions.
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The poor are affected by the increased
degradation of natural resources as they rely
on natural resources for their livelihoods ƒ
water, forests, and arable land.
Concomitantly, waterlogging, salinity, and the
pollution of waterbodies have a negative
impact. Poverty is further exacerbated by the
unequal distribution of private and public
assets. The problem of lack of access to
water resources is particularly pronounced
among lower income groups. Inadequate
water supplies limit income-earning
opportunities and lead to poor health when
polluted water is used.

A strategy for rural poverty alleviation is
required from policy-makers. The identification
of the poor in various agroclimatic zones is
essential in government strategy as this has a
strong correlation with the incidence of
poverty. Also the creation of jobs outside the
rural agriculture sector is imperative. Because
of skewed land distribution, there is a need to
focus on income sources, independent of
landownership. The development of Small and
Medium Enterprises (SMEs) and home-based
cottage industries, for example, could be a
viable option.
It is also important to strengthen the local
governance systems and develop policy
structures to ensure that the poor have
access to resources, income, health, and
education. At the policy level, there is a need
for increased emphasis on the development of
pro-poor macro-economic policies in
consultation with stakeholders to support
these initiatives in all sectors. There should be
increased collaborative efforts in the public
and private sectors, particularly in rural
settings, to ensure adequate credit in
vulnerable areas on a priority basis. Increased
access to credit will help to increase access
to land capital for the poor, which will help
poverty alleviation.

Gender
Gender has been infused holistically into all
chapters of the SSSD. In Sindh, as in the rest
of the country, there is considerable diversity
amongst women according to class
structure, rural/urban locality, ethnic
background, educational level, and income
groups ƒ this determines their social,
economic, and political development. Women
in urban areas of Sindh are far better off than
their rural counterparts with regard to access
to basic services like water, electricity,
education, employment, and health facilities.
In terms of government policy, women are
still restricted to their productive roles as
caregivers and not in terms of their valuable
contributions to household economies; this
limits investment in gender-based social
development. Women in Sindh lag behind
men because of social, cultural, and
traditional norms.

The roles women can play in population
policy, environmental initiatives, and the
political process as well as in poverty
alleviation projects have been underestimated
in the past. However, these societal
perceptions are gradually being
reconstructed. Women can be mobilized as
agents of change for issues like conservation
of water and sustainable farming practices.
Owing to their close ties to natural resource
management, policy-makers need to involve
women to further the goals for sustainable
development.

Education
Over the past ten years literacy rates in the
province for both men and women have
increased dramatically. The figures for
Karachi stand at 71.7 percent for men and
71.4 percent for women. However, the
provincial average is 65.2 percent. Statistical
data must not, however, be the only
benchmark for education. There may be an
increased availability of infrastructural
facilities, but the mode and quality of
instruction is often neglected. For example,
income group disparities mean that students
can be enrolled in public, private, and
madrassah schools with disparities between
languages of instruction. Even within English
medium schools, there are two types of
systems ƒ matriculation with the local board
of education and the Cambridge examination
system.
Due to rising poverty levels there is a high
dropout rate in the middle schools. Children,
both boys and girls, are often engaged in
economic activity. The education sector in
Sindh is hampered by the lack of organization
and planning. There are numerous public
sector facilities available such as technical
and vocational centres, primary school

buildings, teacher-training centres, and
programmes. However they are not utilized to
their full potential and they are inadequately
funded. Instead, a parallel system of
education, fed by the private sector and
donor-led projects, has been functioning,
creating income disparity and varying degrees
of quality. The introduction of donor funding to
education has begun to impact on
government funds, which seem to be
decreasing.
≈Ghost∆ schools have been identified by the
authorities throughout the province. This term
refers to institutions that only exist on paper.
These ghost schools in many cases are
accompanied by ≈ghost∆ teachers who
receive salaries from the public sector. This
problem is chronic in Sindh and there is a dire
need for a policy or a mechanism to deal with
the situation.
The mediocre examination system in Sindh
has caused the standard of education to fall.
The pass percentage keeps decreasing with
the use of outdated textbooks and teaching
methodologies at primary, secondary, and
even tertiary levels. Teacher-training
mechanisms are not effectively planned or fail
to remain in a continuous learning loop for the
teachers who undergo training. There is no
effective system for monitoring or
implementation after the training sessions.
There is a dire need for effective training of
teachers and updating of curricula in all
educational institutions at primary, secondary,
and tertiary levels.

Communications and ICT
For a long time, Karachi has been the hub of
most print and electronic media production in
Pakistan. The major English and Urdu
publications with the highest circulations, as
well as many multi-city newspapers, are
based in Karachi. Many major television
channel operators run from Karachi as well.
In recent years, there has been a significant
increase in television audiences as a result of
the greater availability of television sets and
the abundance of new television channels via
satellite and cable. Pakistan Television, a
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There is a need to mainstream gender equality
perspectives across all public policies, laws,
programmes, and projects by various
stakeholders in the field, most prominently the
government, to ensure that women»s interests
and needs are adequately represented in
public policy formulation and related
programmes.
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state-controlled channel has dominated the
airwaves since the emergence of television in
Pakistan. However, with the advent of new
locally-owned television channels with less
stringent censorship, this monopoly has been
curtailed. Satellite dishes and formal and
informal cable networks allow access to both
regional and local channels, which are
accessible even in the remote areas of the
province.
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Cultural Heritage and
Ecotourism
Sindh is a province rich in cultural heritage.
From religious sites in Sukkur, Thatta, and
Sehwan districts to the remains of ancient
civilizations like Mohenjodaro and the
Rannikot Fort, it is characterized by its
diversity and close ties to the great Indus
Valley Civilization of the Third Millennium B.C.

The potential of radio as a medium for
communication has been strengthened by the
influx of new radio stations on FM
frequencies. State-owned Radio Pakistan
owns and operates four radio stations in
Karachi, Hyderabad, Khairpur, and Larkana,
which transmit programmes on AM, SW, and
FM frequencies. There are also two private FM
channels operating in Karachi. This number is
bound to increase. Fourteen licences were
issued by the Pakistan Electronic Media
Regulatory Authority (PEMRA) in 2004.

Eighty-four sites in Sindh are protected under
the Department of Archaeology, GoP, but
these sites are still not given adequate
attention in terms of security, conservation,
and the development of their tourist potential.
There is no proper inventory system or
detailed listing of heritage property and
conservation zones. As a result, there is no
database on the existing antiquities in the
province.

With the introduction of the broadband
service, Internet quality has improved
significantly along with its accessibility all over
the province. Internet is now available in 138
towns and cities in Sindh because of the
government»s efforts to make dial-up
networking available through Point of
Presence telecommunications.

Traditional vernacular architecture is being
replaced by badly designed modern buildings,
primarily due to the lack of culturally sensitive
regulations and building control authorities,
which could facilitate the preservation of
architectural heritage and cultural values.
Appropriate planning guidelines and
regulations that ensure continuity of heritage
values need to be developed and firmly
adopted.

There is a rural√urban disparity when it comes
to accessing information owing to low literacy
rates, poor infrastructure facilities,
geographical remoteness, and the high price
of publications in rural areas. People are
unable to highlight their difficulties as they
cannot pay for publications to run their stories
in rural areas. There is a ≈digital divide∆
relating to information technology ƒ the gap
between those who have access and skills to
use computers and those who do not. This
gap is particularly pronounced between urban
and rural populations in Sindh, but also exists
in urban areas between different age and
socio-economic groups. Furthermore, the
quality of Internet access provided through
Point of Presence telecommunications
(whereby callers from smaller towns can
connect to Internet Service Providers in the
nearest city at the cost of a local call) is a
serious issue.

Current funding for institutions is insufficient
to effectively monitor the listed cultural
heritage declared protected under the Sindh
Cultural Heritage Preservation Act of 1994.
Many of these sites have disappeared.
Owners of cultural heritage sites have
few incentives to maintain or safeguard
these assets.
Building control authorities do not have the
appropriate capacity, principles or bylaws to
conserve cultural heritage sites. There are no
regulations that declare historic areas as
conservation zones where only restricted
developments could take place within the
confines of conservation bylaws. The
Department of Culture»s archaeological
activities in Sindh need professional
exploration, documentation, and excavation.
This needs to be followed by appropriate

Restoration projects for dilapidated and
culturally significant sites need to be linked
with tourism development opportunities. This
should be a cumulative process as sites
become restored.
The field of domestic tourism, which could
easily be promoted in the country to
encourage local funds to stay within the
country, is also wholly unexplored territory.
Some constraints to growth include
inadequate funding, lack of legal framework,
high taxes on hotels and resorts, and poor
coordination between government agencies
and the private sector. Some of these
problems are attributable to the tourism sector
not being recognized as a legitimate industry.

all stakeholders including the government,
NGOs, the academe, industries, journalists,
farmers (abadgars), chambers of commerce
and industry, and IUCN.
An Executive Council has been proposed,
comprising the Chief Minister as chairman and
all the Cabinet Ministers, Chief Secretary, and
Additional Chief Secretary (Development) as
members; the Chief Economist, P&DD, would
serve as member/Secretary. An Executive
Committee should be established under the
chairmanship of the Chief Secretary. This
should be assisted by a Provincial Steering
Committee to guide, monitor, and implement
the SSSD. The private sector and civil society
must also be encouraged to play a role in
implementation.

Implementation
Mechanisms

The implementation of a strategy for
sustainable development would be a futile
exercise without a proper and effective
monitoring and evaluation (M&E) system.
The framework for M&E would not only
include mechanisms to monitor and assess
projects and programmes taken up through
the SSSD, but also the stakeholders,
including the government agencies, NGOs,
private sector and communities associated
and involved with the SSSD at various
levels.

The overall coordination of the SSSD is the
mandate of the P&DD GoS. An Advisory
Committee on preparation of the SSSD was
constituted under the chairmanship of the
Additional Chief Secretary (Development). This
advisory committee has the representation of

Financial resources are necessary to
effectively implement the recommendations of
the strategy. The Five Year Plan, annual
development plans, public sector
development funds, donors, and the private
sector could be tapped for funding.

To promote tourism in Sindh, it is important to
construct approach roads to various tourist
sites, provide public and private transport for
tourists, publish guide books, and conduct
organized tours from city centres.
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conservation activities for artefacts, sites, and
monuments.

xxvii

P A R T

I

Introduction

T

CONTEXT
he world is passing through an unprecedented
environmental crisis that has resulted in the degradation
of natural resources and diminished quality of life. As a
consequence, the conservation of the environment has
received considerable recognition at global and national
levels. Sustainable development issues that emphasize

integration between environmental, economic, and social dimensions
have been highlighted and analysed in such documents as:
●

Global Environment Outlook 3 (UNEP);

●

World Resources 2000-1 and Earth Trends reporting services (WRI);

●

The Wellbeing of Nations (IDRC in cooperation with IUCN, IIED, FAO, Map Maker Ltd., and
UNEP World Conservation Monitoring Centre);

●

World Development Indicators 2002 and World Development Reports
(World Bank);

●

2002 Red List on Endangered Species (IUCN);

●

State of the World series and Vital Signs (World Watch Institute);

●

Human Development Report (UNDP);

●

State of the World»s Population (UNFPA);

●

Freedom in the World 2001 (Freedom House);

●

Living Planet Index Report 2002 (WWF);

●

Water-Energy-Health-Agriculture-Biodiversity (WEHAB) framework (UN)

All of the above documents highlight the
environmental crisis that the world is facing
today. The key trends include the following:
●

Biodiversity loss threatens the integrity of
all ecosystems and benefits to human
wellbeing;

●

The current extinction rate is rising;

●

Soil degradation is endemic, but not well
measured in most ecosystems, threatening
both ecosystems and agriculture;

●

Deforestation is high in developing
countries, threatening biodiversity,
interrupting ecosystem services, and
releasing carbon into the atmosphere;

●

Freshwater scarcity, partially a function of
natural water distribution and overuse,
mainly for agricultural and industrial uses,
will affect about half of the world»s
population in the next 20 years;

●

Coastal and marine habitat degradation
threatens biodiversity and food supply; the
habitats themselves are under pressure
from coastal development and pollution;

●

Declining fish stocks threaten the primary
source of protein for a significant
proportion of the world»s poor, and are
impacting both marine and freshwater
ecosystems.

The Millennium Development Goals

SSiinnddhh SSttrraatteeggyy
ffoorr SSuussttaaiinnaabbllee
DDeevveellooppm
me
en
ntt

1. Eradicate extreme poverty and hunger

4

2. Achieve universal primary education
3. Promote gender equality and empower women
4. Reduce child mortality
5. Improve maternal health
6. Combat HIV/AIDS, malaria, and other diseases
7. Ensure environmental sustainability
8. Develop a global partnership for development
Source: www.undp.org/mdg/

However, there are also some encouraging
trends. There is increasingly accurate
information about the nature and distribution
of ecosystems, their status and the threats to
both ecosystems and their component
species and processes. This information
provides the basis for ecosystem restoration
and species conservation and provides a
sound basis for the future management of
biodiversity.
There is also a growing worldwide consensus
on the need to improve equity and justice
significantly as a basic condition for a viable
future for humankind. The first step to address
these issues was the World Conservation
Strategy, which was developed in 1980.
Subsequently at the Rio Summit of 1992 it
was agreed that environmental conservation,
equity, and gender equality need to be aligned
to promote sustainable development.
The level of public and government support to
address the loss of biodiversity is often
overshadowed by other issues, particularly
economic and geopolitical concerns. This
resulted in the adoption of the UN Millennium
Declaration, which re-inforced the
international community»s commitment to
sustainable development. The action plan for
the Millennium Declaration was in the form of
the UN Millennium Development Goals
(MDGs). Subsequently the World Summit on
Sustainable Development (WSSD) marked a
significant change in perspective away from

Geenneessiiss ooff tthhee SSiinnddhh SSttrraatteeggyy ffoorr SSuussttaaiinnaabbllee DDeevveellooppm
G
meenntt

Brundtland Report
1987
World Conservation Strategy
1980

Rio Summit and (Local) Agenda 21
1992

Pakistan National Conservation Strategy
1992

Sarhad Provincial Conservation
Strategy
1996

Balochistan Conservation Strategy
2002

Northern Areas Strategy for
Sustainable Development
2003

Sindh Strategy for Sustainable
Development
2005

simply environmental conservation towards a
greater focus on economic and social
dimensions. The endorsement of the MDGs at
the WSSD placed them firmly at the centre of
international attention for political support,
donor financing, and bureaucratic
organization, much the way the Rio meeting
did for Agenda 21 ten years earlier. The WSSD
also provided an important opportunity to
articulate the relevance of the environment
and to demonstrate significant links between
the three pillars of sustainability: ecological,
economic, and social development.

After the development of the World
Conservation Strategy, each country was
expected to formulate its own National
Conservation Strategy (NCS). Pakistan was
among the first few countries to start this
process, culminating in March 1992, when
the Cabinet of the Government of Pakistan
adopted the Pakistan National Conservation
Strategy, which addressed the issues of
conservation and sustainable use of natural
resources for economic development. The
NCS served as the de facto environmental
policy for Pakistan and recommended
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Source: IUCN Pakistan
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actions to be taken in 14 core areas to
address the issues of environmental
degradation and to facilitate the sustainable
use of natural resources. The strategy was
followed by the National Environment Action
Plan, which was approved in 2001. Finally, in
2005 the National Environmental Policy was
approved to provide an overarching
framework for achieving the goals of
sustainable development.
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These initiatives were particularly important
because Pakistan is signatory to many
international conventions such as the
Convention on Biodiversity, Convention on the
Law of the Sea, Ramsar Convention, and
Convention on Combating Desertification, all
of which call for strategies and action plans to
mitigate the problems associated with each
mandate. The Convention on Biodiversity in
particular suggests "the development of
national strategies, plans or programmes" for
the conservation of biodiversity. To meet the
planning requirement of the convention, the
Biodiversity Action Plan was developed, which
corresponds to specific articles of the
convention.
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One of the main recommendations of the NCS
was for each province to develop a Provincial
Conservation Strategy. The government of
NWFP took the lead and initiated the
development of the Sarhad Provincial
Conservation Strategy (SPCS). The work on
the formulation of the SPCS started in 1992
and the strategy was approved by the
Provincial Cabinet in June 1996. Balochistan
Province followed suit and developed the
Balochistan Conservation Strategy (BCS),
which was approved in 2002. The Northern
Areas Administration initiated the Northern
Areas Conservation Strategy (NACS) Project in
1999. During the process, it was realized that
instead of an exclusive focus on environmental
protection, conservation with an increased
focus on poverty alleviation and sustainable
development would better address issues of
social, economic, and ecological wellbeing.
Therefore, the nomenclature was changed
from the Northern Areas Conservation Strategy
(NACS) to the Northern Areas Strategy for
Sustainable Development (NASSD). It was
envisaged that the remaining provinces would
also undertake this task.

BACKGROUND
Sindh is located in the southeast of Pakistan.
Its total area is 140 914 km2 and it is bordered
by Balochistan to the west and north, Punjab
to the northeast, the Indian states of Rajhastan
and Gujarat to the east, and the Arabian Sea
to the south. It can be divided into four distinct
topographical regions: the Kirthar Range to the
west, a central alluvial plain in the middle,
through which the Indus River flows, a desert
belt to the east, and the Indus Delta to the
south.
While Sindh is rich in natural resources, it is
also subject to a host of environmental and
development issues. There is a severe water
shortage in the province, especially in the arid
and desert areas. Land is also afflicted by
desertification, waterlogging, and salinity.
Forests occupy only 2.5 percent of the total
land area and tree coverage has been rapidly
decreasing due to overgrazing and felling.
Moreover, there has recently been extensive
intrusion of the sea into the Indus Delta, which
has destroyed a large area of agricultural land
and has impacted on the livelihoods of the
local people adversely. For these reasons and
other issues such as poor economic and
social development, the province has a high
incidence of poverty and rural√urban
migration. Recurrent droughts have further
exacerbated the problems. Therefore, it is
necessary that a sustainable development and
good governance initiative be undertaken in
the province.
IUCN has been working to assist societies
throughout the world to conserve the integrity
and diversity of nature and to ensure that any
use of natural resources is equitable and
ecologically sustainable. In Pakistan, IUCN
seeks to fulfil this mission by empowering
communities to participate in the
implementation of the NCS. IUCN Pakistan
supported the federal government in the
development of the NCS. Similar support was
provided to the governments of NWFP,
Balochistan, and the Northern Areas for the
development of relevant provincial level
strategies. In both NWFP and Balochistan, the
P&DD was the focal department for the
development of the strategy.

IUCN Pakistan

Consultative workshop in Hyderabad

these consultative workshops were
incorporated into the SoED. Through these
workshops, linkages were also formed with a
wide range of stakeholders including the
public and private sectors, the academe,
civil society, member organizations, and
the media.
The next logical step for the SoED was the
formulation of a sustainable development
strategy specific to Sindh. In this light, the
SSSD was developed, which aims to serve
as a holistic framework and a guiding tool for
development planning and work in Sindh.
The P&DD Sindh is the focal department for
the development of this strategy, to which
IUCN Pakistan»s Sindh Programme has
provided technical support. It is
recommended that the strategy and its
implementation should be reviewed every
three years to refine its objectives and
incorporate the lessons learned.

FORMULATION PROCESS
The strategy»s formulation started with the first
meeting of IUCN and the P&DD held on 6
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IUCN»s Sindh Programme was established in
2002 to consolidate IUCN»s ongoing activities
in Sindh and to undertake new initiatives in
the province. The Sindh Programme
commenced its operations by initiating the
development of a report on the State of
Environment and Development (SoED) of
Sindh in partnership with the P&DD, GoS.
This report was launched in June 2005 and is
envisaged to serve as a baseline for policymakers, planners, and development
practitioners. While similar documents have
been produced for other provinces, this is
the first document of its kind in Sindh. It
attempts to highlight the status and causes
of the environmental and development issues
inherent to the province. The development of
this report entailed commissioning of 22
sector papers by experts in relevant sectors,
which were identified after a review of
existing literature. The papers were based on
a review of published and unpublished
documents, and the knowledge of the
authors. The first draft of each sector paper
was presented to key stakeholders and other
experts at consultative workshops to ensure
wider participation and ownership.
Comments and suggestions generated from
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June 2003 at which the following decisions
were reached:
A multi-pronged strategy would be
adopted in Sindh. At the provincial level, a
sustainable development strategy would
be developed. Simultaneously, the
proposed strategy would also take the
form of a project to obtain funding for its
implementation, and in a selected district,
a sustainable development framework
would be developed.
The following modalities were put in place
accordingly:
(1) An Advisory Committee was approved
by the P&DD for the formation of the
SSSD;
(2) The Advisory Committee was headed
by the Additional Chief Secretary
(Development).

An Advisory Committee was formed to guide
and support the development of the strategy
under the chairmanship of the Additional Chief
Secretary of P&DD, GoS (See Appendix 1 for
Advisory Committee Notification). The
committee comprised the secretaries of relevant
line departments and representatives of civil
society and the private sector. The Advisory
Committee was notified in November 2004.
A series of stakeholder workshops was then
organized by the IUCNP Sindh Programme
on the various sectors covered in the
strategy. These workshops were well
attended by stakeholders from the public and
private sectors as well as civil society and
development organizations from across
Sindh. The outputs generated by these
workshops were further integrated into the
formulation of the strategy to encourage
greater ownership as well as authenticity of
the information and recommendations in the
document. Broad-based participation was
ensured to secure the commitment of
stakeholders for the preparation and
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The SSSD has been developed step-wise. It
contains suggestions proposed by key
stakeholders and experts in each field during
the consultative workshops of the SoED.
These suggestions were then shared with

experts in relevant sectors through focus
group discussions. The derived inputs were
incorporated into the strategy.

IUCN Pakistan
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The formulation of the Sindh Strategy for Sustainable Development was guided by an advisory committee

GOALS AND OBJECTIVES

development is undertaken for poverty
reduction, while maintaining the sustainable
use of natural resources.

Objectives
●

To develop a sustainable development
policy framework for the province;

●

To develop a system for the broad-based
participation of a wide range of
stakeholders;

●

To develop and strengthen institutional
capacity and human resources for the
implementation of the SSSD.

Goal ƒ good governance for
sustainable development in Sindh
By achieving this goal, the SSSD will ensure
that social, economic, equitable, and viable
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implementation of the SSSD. For this
purpose consultative workshops were also
organized in Sukkur and Hyderabad to give
the strategy a wider geographic reach. The
process aimed to achieve diversity in views
and ideas as well as a wider ownership.
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Brief Description of Sindh

S

HISTORY

indh is a land steeped in history with its first historical
reference being found in the Rig Veda, the oldest written
record of the subcontinent. References are also found in
the Mahabharata, the ancient Hindu epic, and the
Ramayan refers to Sindh as the land of "one hundred
mountainous peaks". Traces of the cultural influence of

the Indus Valley Civilization of the Third Millennium B.C. are still to be
found among the Sindhi people.

Islam arrived with the advent of Mohammad Bin Qasim who entered Sindh through Debal, today
thought to be the historical site of Bhambore outside Karachi.

Environmental and Development Issues
As Pakistan»s second largest province, Sindh plays an important role in the national economic and
development agenda. The country»s largest city, Karachi, which also houses two ports, is located
here. The province comprises 17.7 percent of Pakistan»s land area and contains 23 percent of the
country»s population. At 48.9 percent, it has the highest concentration of urban population as
opposed to the overall average of 32.5 percent, making it the most urbanized province in the
country. Sindh is also a cultural melting pot, where migrants from other provinces have settled in
search of opportunities, and have brought along their own traditions and languages.
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Sindh»s history dates back to the early Stone Age and fossils of various epochs have been
discovered in its mountainous areas. Stone Age axes from upper Sindh found in Rohri, Sukkur,
and Kotdiji areas; Site 101 in Thatta District; as well as several other sites are an indication that
this land has been settled since the earliest times of recorded history. However, the sites that can
be considered its crowning glory are the Indus Valley Civilization at Mohenjodaro (located on the
right bank of the Indus) in Larkana District, and Makli, the world»s largest necropolis (36 km2) in
Thatta District, both of which are classified as World Heritage Sites. Mohenjodaro dates back five
thousand years when it was settled by a race from Central Asia. Since then Sindh has been a
gateway for people entering the subcontinent from Asia, Africa, and even Europe.
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Although the province contains only 23
percent of Pakistan»s population, its
contribution to the economy is comparatively
higher than the other larger provinces. Sindh
collects 70 percent of Pakistan»s income tax
and 62 percent of sales tax. Almost 70
percent of the national revenues forming the
divisible pool are collected from Sindh, but its
share in revenue transfer is only 23.28
percent. Around 60 percent of the country»s
oil fields and 44 percent of the gas fields are
located here. In addition, out of Pakistan»s
daily production, 56 and 37 percent of oil and
gas outputs respectively are generated by
Sindh. However, these industries also
contribute to the exacerbation of
environmental problems inherent in
the province.

Sindh»s coastline of approximately 350 km is
also a very productive resource as 48 percent
of fish exports from Pakistan come from the
province. Moreover, 71 percent of marine fish
resources, 65 percent of freshwater fish
resources, and almost 100 percent of brackish
water fish resources are located here. The
province also contains the only substantial
large-scale mangrove forests in the country.
However, these major resources are also
threatened severely as pollution from the
hinterland, shortage of freshwater, and
overfishing are resulting in excessive depletion
and degradation of coastal resources. Six of
the major wetlands in the country are located
in Sindh. Another three important wetlands
have also been added recently, all of which
are RAMSAR sites. Wetlands, which are the
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habitats of many migrating birds and provide
livelihoods for many indigenous people, are
suffering as a consequence of severe
pollution, overfishing in some cases, and the
impacts of expanding populations.
Water is the most important resource for
Sindh ƒ it depends on its northern hinterland
for supplies ƒ and the Indus is its only
perennial water source. The low availability of

Indus River water has had an adverse effect
on every aspect of development and
conservation in the province. This includes the
degradation of the Indus Delta region, stress
on wetlands and forests, diminished
agricultural production, potable water supply
for rural and urban areas, and the endangering
of rich flora and fauna. Therefore one of the
major issues in Sindh is the water crisis that is
gradually intensifying.

SSiinnddhh SSttaattee ooff
EEnnvviirroonnm
meenntt &&
DDeevveellooppm
me
en
ntt

DEESSC
CRRIIPPTTIIO
ON
N
D

13

P A R T

I I I

Sindh Strategy
for Sustainable
Development

Building Blocks of
the SSSD

15

16

CHAPTER 1

Governance
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I

n the 1990s, Pakistan»s development was marked by
generally poor economic performance and weak human
development. The per capita growth rate fell from 3
percent in the 1980s to around 1.2 percent, and the
poverty level and human development remained
stagnant or even deteriorated in some cases. Thus, even

though Pakistan has grown much faster than most other low-income
countries, it has failed to achieve social progress commensurate with
its growth. In addition to inadequate and unstable financing, poor
financial management, rampant corruption, lack of accountability and
transparency in the performance of the civil service and service
delivery departments have contributed to disappointing outcomes

Addressing this social gap requires a focus on the improvement of economic management,
governance in subnational governments that actually provide social services and key
components of the infrastructure, i.e. Pakistan»s provincial governments and the newly formed
district governments. Since October 1999, governance reforms have focused on increasing the
effectiveness of key institutions in the country. The principle has been to enhance the autonomy
and authorities of these bodies to protect them from politically motivated interference, weeding
out corruption while increasing the transparency and accountability of their performance.
There is now a major opportunity for the provinces to turn around the performance of their public
sectors within the context of the multi-tier reforms taking place currently. The federal government
is implementing comprehensive reforms to accelerate growth and reduce poverty. The provincial
governments have also initiated a number of promising reforms to improve their governance,
public finances, and public service delivery systems. Finally, Pakistan»s devolution plan presents
unprecedented prospects to reverse decades of overcentralization of public sector management
by creating more accountable elected local governments that would be responsible for the
provision of local public services.
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and the persistence of the social gap.
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BACKGROUND
Sindh is the commercial hub and the gateway
of Pakistan. It is also the second largest and
most urbanized province (with 49 percent of
the population living in urban areas), the home
of 30 million people (23 percent of Pakistan»s
population), and the producer of around 29
percent of the GDP, with manufacturing
accounting for 16 percent, followed by
agriculture (23 percent of the economy),
commerce (17 percent), and transport and
communications (12 percent). Accordingly,
reforms in Sindh will have positive spill-over
effects for all of Pakistan.
In terms of human development, Sindh, with
a very large rural√urban gap and a dramatic
social gap, is an anomaly within the country.
It has the highest per capita incomes, but its
human development indicators in rural areas
are among the worst nationwide. Poverty is
pervasive and rife, especially in rural Sindh.
The province is characterized by poor social
services, large gender disparity,
landlessness, and high dependence on the
public sector ƒ these conditions are
juxtaposed by the large manufacturing,
finance, and private sectors in Karachi.
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Rural Sindh is highly dependent on public
services. Whereas the private sector is a major
player in urban Sindh (providing 40 percent of
primary recruitment and half of the medical
beds), it plays a small role in rural Sindh in
terms of primary education (private sector
enrolment is only 5 percent) or preventive health
care. Thus reforms to improve public service
delivery and stimulate rural growth will be
fundamental for reducing poverty in rural Sindh.

ISSUES
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Fiscal Mismanagement
The present government inherited a legacy of
poor governance, characterized by fiscal
stress, a constricted and punctured tax base,
rapidly diminishing fiscal space to initiate
poverty reduction efforts in a concerted
manner, financial indiscipline, rising provincial
debt, a huge inventory of unpaid liabilities,

and a division between the government»s
expenditure priorities and the investment
portfolio. Fiscal and financial mismanagement
resulted in decreasing fiscal space for high
priority expenditures. Between fiscal years
1990 and 2000, the share of operations and
maintenance, and development expenditures
fell from 32 percent of all expenditures to 15
percent. Higher expenditures on politically
motivated increases in the civil service and
development projects in the early 1990s led to
large arrears.

Public Service Delivery
The deterioration in governance in Sindh has
been severe, with debilitating results. Poverty
has increased while key human indicators
such as net primary school enrolment and
access to drinking water declined in the
second half of the 1990s. The quality of public
services has also been extremely poor. In the
education sector, for example, one-third of
Sindh»s elementary schools are shelterless
and more than a half lack water supply or
toilet facilities.

Civil Service Reform
Pakistan boasts a large civil service cadre, but
it lacks the expertise to handle the challenges
of ensuring accountability of service providers
and recipients. The institutional and structural
arrangements necessary to uphold good
governance practices are poor. A centralized
system of decision-making in the public
sector coupled with strict hierarchy in the
management structure leave little room for
creative development, strategic planning, and
accountability. The efficiency and efficacy of
the civil service have been constrained by
poorly structured mechanisms for ensuring
accountability of service providers to service
recipients, institutional and structural
arrangements that fail to foster and uphold
good governance practices, appointment
systems and procedures driven by non-merit
based criteria, and lack of transparency in the
application of rules and regulations.

Law and Order
The police are widely perceived as ineffective
and corrupt, thus contributing to the

IUCN Pakistan

Neocolonial façade of the Sindh High Court

Future Commitments
The various initiatives that have been taken to
improve the systems of governance include
decentralization of administrative and financial
powers, and the re-orientation of the regulatory
structures, processes, and procedures that
influence the operation of the private sector
functioning within the provincial boundary. The
sustainable achievement of the reform agenda
will require progress in areas pertaining to civil
service reform and furthering market
deregulation and liberalization. Moreover the
GoS recognizes that the participation of civil
society is critical to poverty reduction efforts,
so it is increasing the social capital by
promoting the activities of NGOs and self-help
groups in the provision of social services

(either directly or in partnership with the GoS),
or in the monitoring and supervision of the
delivery of social services by the public sector.
The provincial government is determined to
continue implementing this programme, which
will be the basis for a more fully developed
poverty reduction strategy with the following
main themes:
a. Improving governance through
restructuring in administration and
management structures;
b. Fiscal restructuring for provision of more
resources for poverty reduction;
c. Improving public service delivery through
civil service reforms, decentralization, and
reforms in health, education, drinking
water, environmental, and urban services
to help accelerate human development
and achieve the MDGs; and
d. Regulatory reforms, privatization, and
infrastructure improvements to stimulate
private sector activity and economic
revival to help increase incomes and
employment.
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deterioration of law and order in Sindh. One of
the main reasons cited for this situation is that
financial remuneration for this department is
insufficient. The judiciary is also seen as
ineffective due to persistent delays in
procedure as well as inaccessibility by the
common people. The current judicial
administration suffers from limited staff
making legal processes very lengthy.
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Improving the Governance
of Civil Service
The strategy aims at:
a. Promoting merit and professionalism;
b. Strengthening the accountability of civil
servants to the local government;
c. Improving human resource management;
and
d. Rationalizing the civil service. In addition,
the GoS has also embarked upon
implementation of judicial and police
reforms.

Improving Public Service
Delivery
a) Education
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Decades of poor governance have left the
education sector in a state of crisis. The
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A strong institutional base is vital for good governance

factors responsible include lack of access to
educational facilities (some 3 500 schools
have been closed due to the unavailability of
teachers or funds); utter poverty that
prevents families from bearing the costs of
education; unsatisfactory quality of
education arising from absent or poorly
trained teachers; dearth of school supplies
and inadequate infrastructure (shelterless
schools, 1-2 room schools, schools without
drinking water and sanitation facilities); lack
of accountability of school management to
communities and service users; weak
monitoring and evaluation of performance;
and the virtual absence of private sector
involvement in rural areas (only 5 percent of
primary students are enrolled in private
schools).

b) Health
The health indicators of Sindh lag behind those
of many low-income countries. An analysis
done in the late 1990s, applicable to Sindh
also, suggested that priority should be given to
basic preventable and readily treatable
diseases, which mainly affect women of

a

Poor governance that encourages
absenteeism of medical staff, excessive
transfers, and corruption in procurement
of equipment and medical supplies.

b

Inadequate use of the private sector and
NGO participation.

Recently the GoS has taken the lead in
preparing and announcing a comprehensive
Health Policy covering both short- and longterm targets and addressing all the
impediments hampering progress in the
sector. The GoS is committed to continue all
efforts including the following:
●

Implementation of the Health Policy;

●

Re-invigorating the immunization and
tuberculosis programmes;

●

Improving Health Sector governance;

●

Enhancing monitoring and evaluation;

●

Promoting public√private partnerships by
inviting NGOs and CBOs to take over
non-functional health facilities.

c) Rural Drinking Water Supply
and Sanitation
In Sindh, there is a need to increase access of
the rural population to drinking water and
sanitation on a sustainable basis. The GoS is
implementing its reform agenda that includes
emphasizing the policy of community
participation; improving governance by
devolving the administration of Rural Water
Supply and Sanitation (RWSS) schemes to a
lower subdistrict tier (taluka), which is in closer
contact with the beneficiaries; provision of
funds to taluka governments for operation and
maintenance of RWSS community schemes;
and provision of ample funds in the provincial
PSDP for RWSS schemes.

d) Urban Services
Sindh is the most urbanized of all the four
provinces of Pakistan, with almost half of the

population living in the urban areas and around
50 percent of its urban population living in katchi
abadi and slums. Hence, improving urban
conditions is an important priority for the
provincial government. Several issues have
constrained the improvement of urban services
such as weak local government institutions that
have overlapping responsibilities with the
provincial departments and city development
authorities; poor financial management, resulting
in inadequate investment in provision and
maintenance of urban services; absence of
strategic planning, resulting in piecemeal action
and waste of public resources; and lack of an
enabling environment for private sector
participation. The goal of the GoS is to improve
urban life, especially slum conditions.
Instruments to achieve these goals will include:
assisting in setting up accountable and
responsive city/town governments, improving
financial management, inviting greater private
sector participation in the provision of services,
and strengthening the rights of the slum dwellers.

Promoting Private Sector
Development and Economic
Revival
Poor law and order has been one of the major
constraints to private sector development in
Sindh. The ethnic conflict that overshadowed
Karachi through most of the 1990s made
Sindh»s investment climate hostile to the
private sector. In addition, micro-economic
instability, a large debt status, an inefficient
public enterprise sector, infrastructure
problems, and a discretionary taxation policy
all worked to raise business costs, discourage
private sector activity, and lower economic
growth in the 1990s. Many of the key policies
to address growth issues are primarily the
concern of the federal government and are
being addressed comprehensively at the
federal level. Even so, the improvement of the
investment environment requires
complementary measures at the provincial
level. In particular, there is a need to simplify
the numerous and antiquated factory
inspections and labour laws and rules that
have become a tool for harassing the private
sector. Importantly, many of the policies
affecting agricultural performance and rural
development are also responsible for
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reproductive age and young children. Several
issues constrain good health, including:
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rehabilitating the poor infrastructure in roads
and irrigation that impede economic growth
and the functioning of markets.

Public Participation and
Awareness

Reforms to improve law and order, critical for
improving the investment environment, have
been a key priority for the GoS. In addition,
the economic revival of the GoS has three
components:

People»s participation is crucial to the
process of policy and legislative reforms
through roundtable discussions with
government functionaries and civil society to
generate useful feedback. There is a need for
increased dissemination in the local language
of laws and the impacts of amendments in
any law. The information department must
undertake extensive awareness raising in this
regard, including activities directed at civil
society, the public, and the bureaucracy. All
segments of society should play a more
integral role in mobilizing political interest and
support for accountability through increased
capacity building and increased government
involvement. These forums do exist, for
example the Sindhi language newspapers
and TV channels are resources that can be
used by the government to assess the
requirements of the public. The government
needs to be sensitive to existing public
opinion and, in order to create more
crediblity, sharing of the information from the
government sectors is essential.

(a) Regulatory reforms to lower business costs.
(b) Privatization to promote efficiency, private
sector activity, and investors» confidence.
(c) Rehabilitating key infrastructure such as
roads and irrigation that have significant
impact in promoting agriculture, rural
development, manufacturing, and trade.
There has been an attempt to privatize WAPDA
and KESC, and this initiative can be further
disseminated to other organizations depending
on suitability and opportunity for growth.
However, it is important to consider consumer
rights and protection in such an initiative. The
development of a Consumer Interest
Department is crucial in the delivery of public
service in a private setting. Public service
delivery should be decentralized and specific
to geographical area in order to make these
organizations both user friendly and efficient.

Proposed Interventions
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In addition to the above initiatives being
undertaken by the GoS, the SSSD
recommends the following activities to ensure
good governance for sustainable development.
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POLICY AND PLANNING
The federal, provincial, and local governments
should work in a mutually supportive and
conducive relationship to undertake any policy
matter. The GoP should only be responsible
for coordination, whereas allocation of funds
for projects should be left to the provinces.
Provinces should be given full autonomy to
oversee these projects and any funds saved
should be allotted back to them.

Devolution Programme
There is a need for more decentralized
processes of decision-making at the
grassroots level. Social development will only
be achieved if effective participatory
processes are internalized to ensure adequate
input from communities in the area. Rules and
procedures in the Sindh Local Government
Ordinance (LGO) should be people friendly
and must be implemented properly. Tools are
present in the local government law but they
are not being implemented. For instance,
Village Councils are supposed to report their
needs to the Union Council and then to the
District Government. This procedure is
present in the law but it is not practised.
In tandem, there is a need to study the
processes of devolution to help make this
process more effective. This is necessary
because many initiatives have been suggested
in the LGO but have not been acted upon. For

example, the Citizen Community Boards
(CCBs) either have not been set up yet or
merely exist on paper in many districts. The
CCBs need to take a proactive role in local
governance in their areas. It is time that
environmental tribunals in Sindh be activated
and given concrete shape.

Judicial reforms are crucial to ensure smooth
functioning of this vital tier of government. It
is important that the judiciary remains
independent and depoliticized in order to
maintain transparency in proceedings.
Therefore, appointment of judges needs to be
strictly based on merit rather than on political
affiliations. There is a need to simplify
decision-making procedures as well
as outcomes.

Increased Information Base
There must be greater focus on support for
research on socio-economic and
environmental issues through increased
resources for research institutes, privatizing
research organizations, improving the process
of allocating funds, and increased linkages
with government departments and
stakeholders to ensure that the research is in
line with the needs of the sector. In the wake
of the October 8, 2005 temblor measuring 7.6
on the Richter Scale, that hit the Azad Jammu
& Kashmir and parts of the NWFP, it has

Citizen Community Boards play an important role in
local development

become vital to enjoin disaster management
and emergency preparedness in all future
development planning. Attention must be
paid to improve technical expertise and the
knowledge base on issues related to
sustainable development. This should be
done through updating of curricula in training
institutes to incorporate environmental and
gender concerns, disaster mitigation,
increased funding for material development,
training of trainers, development of training
courses for relevant public sector
organizations in Initial Environmental
Examination (IEE), Environmental Impact
Assessment (EIA), Strategic Environmental
Assessment (SEA), and enforcement of
National Environmental Quality Standards
(NEQS). Systematic collection of data by the
Bureau of Statistics (BoS), improved
coordination among agencies as well as the
availability of information in the public domain
must lead to an effective system of
knowledge management.
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Police Department reforms should focus on
capacity building of the staff as well as on a
recruitment process that is transparent and
based on merit. This must be combined with
accountability procedures and implementation
mechanisms. In addition, better incentives
packages including logistics and work
environment must be provided to police staff.
There should be a greater focus on crime
prevention programmes and on improving the
existing capacity of provincial law and order
agencies. The Police Order 2002 should also
be enforced to the maximum extent.
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CHAPTER 2

Agriculture
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T

he backbone of the economy of Sindh, agriculture, is a
multifaceted sector with far-reaching implications on
issues ranging from rural poverty, food security, water
resource management, infrastructure development,
employment opportunities, and export earnings. The
policies of this sector thus have a great influence on those

of other related sectors in Sindh. Agriculture is one sectors where the
necessity of developing strong intersectoral linkages is very clear in
order to encourage complementary growth in areas like
livestock/poultry, water resources, and forestry.

BACKGROUND
It is estimated that the agricultural sector in Pakistan contributes 24 percent to the overall GDP,
employs 42 percent of the labour force of the country, and is the main means of livelihood for 68
percent of the rural population. Many prominent industries like the textile and sugar industries
depend on raw materials from the agricultural sector. Based on these figures, the funds allocated
to this sector are not proportionate, making it difficult for it to reach its potential. As they are
major players in alleviating rural poverty in the province, policy-makers need to rationalize
funding and policies to stimulate growth opportunities while simultaneously ensuring that this
growth does affect long-term environmental sustainability in the agro-zone.
Province wise land use (1997-98) in Mha
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A major concern towards mitigating poverty is
to allocate and distribute state land among
poor landless farmers. According to the
agriculture census 2000, only 26% of rural
households in Sindh owned land. There is 2.7
million acres of state land that can be given to
the farmers.
The major field crops sown consist of wheat,
cotton, rice, and sugarcane, which utilize 68
percent of the total cropped area (12, 20, 35,
and 28 percent of national production
respectively). Sindh also produces a vast
variety of horticultural crops of which
mangoes, bananas, and chillies predominate

(34, 73, and 88 percent of national production
respectively). Other important components
within the agricultural sector are floriculture
and aquaculture, which should receive better
promotion to diversify and develop alternative
income-earning opportunities in rural areas.
The World Bank has approved a US$61 million
project to provide interest-free long-term credit
for the On-Farm Water Management Project in
Sindh. This will include improving the
management of water resources and irrigation
channels through the lining of 4,000
watercourses to reduce water wastage.
Furthermore, China has agreed to provide

Agricultural Statistics for Sindh
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technical assistance to improve crop yields and
develop high-yielding hybrid crop varieties.
Some new developments in terms of
legislation in the agricultural sector include
plans for the enactment of a new law to
replace the existing 1971 Agriculture
Pesticides Ordinance to control the increase in
supply of adulterated and low quality
pesticides in this sector. Currently, the draft of
the law is being finalized by the Ministry of
Food, Agriculture and Livestock after
consultations with the main stakeholders,
including policy-makers and farmers. Most
powers to check quality and formulation
standards would be delegated to the
provincial or district governments with
increased fines and punishments to
discourage adulteration of products. The
government has also pledged to increase the
number of agricultural laboratories to conduct
pesticide testing throughout Sindh. In line with
this policy, it was recently announced that a
Food Technology Laboratory will be
established at a cost of Rs.51.7 million in
Karachi. Part of this amount will also be used
to develop infrastructure at the Sindh
Horticulture Research Institute in Mirpurkhas.
Currently, the government is also considering

Irrigat ed

Unirrigated

Dense saline- s odic soils

amendments to laws related to the agricultural
sector including the Fertilizer Law, Plant
Breeders Rights Act, and the Land Act to
incorporate current trends and issues in these
fields. Work is also being done on drafting
legislation for the protection of Intellectual
Property Rights, due to be sent to the
National Assembly for approval shortly.
The government has recently announced in the
latest budget that the Sindh Seed Corporation
is being revived to work in public/private
partnership. In addition, it has notified the
biosafety rules to check the movement of
harmful Genetically Modified Organisms
(GMOs). These rules will apply to all GMOs and
will allow their import only after risk assessment
according to global standards. According to an
official notification, the government will
establish a national biosafety committee, a
technical advisory committee, and institutional
biosafety committees. Institutions and
organizations engaged in biotechnology or
genetic manipulation will appoint or designate
biosafety officers. These officers will assist and
coordinate with the biosafety committees to
review, on a regular basis, the operating
procedures and biosafety records, and to
assess the integrity of containment facilities
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and safety equipment/utilities. These rules will
enhance food security, improve existing crops,
and protect them from attacks by pests and
diseases.

ISSUES
Despite the impressive figures quoted above,
crop yields in the province are low for many
reasons including, inter alia, lack of research,
low availability of quality crop seeds, water
scarcity, and land degradation due to
inefficient farming practices.

Environmental Issues
Waterlogging and Salinity
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The gradual increase in soil salinity in Sindh is
a major constraint affecting the productivity of
agriculture. According to soil surveys
throughout the province, there has been a
gradual redistribution of salts in the soil, which
has led to this anomaly. Soil salinity has also
been compounded by the lack of effective
drainage in the canal irrigation system. In
addition, Sindh is also plagued by

Saleem Hydri
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Crop yields in Sindh have yet to increase

waterlogging. This phenomenon reduces the
quality of the soil and thus has a negative
effect on crop productivity. Sea intrusion is a
major problem in the coastal districts of Badin
and Thatta and has significantly reduced the
available agricultural land in these areas.

Water Availability
One of the most pressing concerns in agriculture
is an adequate supply of water as well as its
timely release. The issue of water governance is
thus an urgent concern for the stakeholders in
this sector. Inappropriate water allocation and
management is seen as a constraint to the
growth of this industry, but limited attention is
paid to demand-based water management
policies, which advocate more efficient wateruse practices to limit the consumption of water.
These practices include the promotion of waterefficient crops, water conservation technology,
recycling, and adoption of water and improved
irrigation practices.

Chemical Use
The use of nitrogen- and phosphorus-based
fertilizers has increased significantly in Sindh

over the past decade and is also the highest in
all provinces of Pakistan. The increase in
fertilizer use is directly related to the increase in
land productivity in agriculture. Unfortunately,
the related impact on soil has been negative as
these fertilizers decrease soil quality via
changes in the structure of organic matter. The
use of fertilizers has significant environmental
repercussions, which are not being addressed
due to insufficient research on appropriate
varieties ƒ for example, effects on land in
surrounding areas, effects on agricultural
workers, and the effects of intensified fertilizer
use on ecological components, including
insects and other animals.

Technical Issues
Desert Farming
Desert farming is another sector that has not
received adequate attention by policy-makers
in the agricultural sector. There is a lack of
research into the introduction and promotion
of appropriate crops with high water retention
qualities and practices that concentrate on
irrigation of the root zone. Other arid countries
have had great success in this field but any
steps for the development of the arid zone
should be carried out only after intensive
impact studies on the potential negative
effects of greening of desert areas as well as
appropriate land-use planning and land
suitability considerations.

Field Research
Academic agricultural research is currently being
conducted in universities and field research is
being conducted in Agricultural Research
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Pesticide use is also widely practised in Sindh.
Intended to assist farmers in eradicating pests,
extended and indiscriminate use of pesticides
has resulted in pest outbreaks as well as
deleterious effects on people applying them in
fields and the surrounding environment. They
have also disturbed the agro-ecosystem and
destroyed non-target biocontrol agents and
environmentally friendly organisms, including
birds. Such disturbance to the agro-ecosystem
has induced pest resurgence and increased
resistance in resident pest populations. Natural
enemies of persistent common pests have
been decreasing because of widespread and

unchecked pesticide use. Other side effects of
increased pesticide use have included the
contamination of soil and water and pervasion
of chemical residues in the food chain.
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Sindh produces a variety of vegetables

Implications of the WTO on Agriculture in Sindh
The imposition of the WTO regime, which calls for the removal of trade barriers and subsidies as well
as the application of international quality standards, threatens the agricultural sector, particularly as
little preparation has been undertaken by the government to deal with these real challenges. Although
there are significant growth opportunities through the removal of quotas of other importing countries in
the domain of agriculture, particularly in the horticulture sector, there is a need to provide the
infrastructure that is necessary to allow the sector to abide by the standards that will be imposed on it.
A major problem facing agriculture apropos the WTO will be the imposition of strict quality standards
for export products. Due to the lack of postharvest facilities in the rural sector as well as the dearth of
quality testing laboratories, stringent quality rules will be nearly impossible to uphold, particularly for
small- and medium-sized farmers with limited capital to invest in this endeavour. Many people feel that
the quality standards will simply allow exporting countries to reject Pakistani products and markets will
thus be controlled by the richer nations, which possess adequate facilities in this regard.
Another issue is the lowering of agricultural prices due to the influx of cheaper, formerly exported
products. In many other countries, the agricultural sector is awarded heavy subsidies, which allow
them to lower their cost of production, employ economies of scale, and abide by quality standards.
This lowers the world price of any related commodity in agriculture. As Pakistani farmers do not have
the same growing conditions or a favourable policy environment with heavy subsidies, it will be nearly
impossible for them to compete at these prices. Although it is said that the WTO will not interfere with
government policies related to agricultural subsidies, there will be a monitoring mechanism for support
prices. Considering that support prices are the only form of support to local farmers, this is a very
grave development.
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The problems associated with the lack of market access to farmers from rural Sindh will be
exacerbated by the increased level of competition by imported products. As the government will be
required to facilitate access to markets for international commodities, there is a need for similar
measures for our domestic goods which currently have no such facilities. It is necessary for the
Ministry of Commerce to improve market access facilities including infrastructure related to linked
roads, increased access to transport facilities equipped with cold storage, and increased access to
credit on favourable terms for small- and medium-sized farmers.
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Under the WTO agreement on the Application of Sanitary and Phyto-sanitary Measures, owing to the
increase in trade and travel from exporting countries, there is a greater risk of the spread of invasive
species, pests, and diseases. This could cause colossal losses to the agricultural sector, particularly to
traditional field, horticulture, and floriculture crops. Currently, there are no adequate support facilities to
monitor potential invasive species and diseases. This has led to crises in the past including the
occurrence of Bunchy Top Virus Disease, which ruined a vast amount of the banana crop in lower
Sindh in 1989. It is therefore necessary to revise the Pakistan Plant Quarantine Rules (1976) to deal
with the current challenges in light of the imposition of the WTO regime in that no member country
should be barred from enforcing measures to protect human, animal, and plant health and life.There
are significant opportunities for progress and growth in the agricultural sector by taking advantage of
greater trade opportunities in the future. It is just as necessary to have adequate preparation and
provide support to the sector to ensure that it is able to maximize benefits and not be penalized by the
regulations imposed.To achieve this, it is necessary for the government to instigate projects related to
the development of infrastructure, postharvest facilities as well as quality monitoring facilities. This
could be accomplished through the development of agro-export zones equipped with all facilities in
this regard throughout Sindh. The only concern in this endeavour is the fact that these stringent rules
will bar the entry of small- and medium-sized farmers (e.g. rice growers will not get the right price,
thereby increasing poverty) and allow greater private sector involvement as well as the creation of a
monopoly by large landowners who will be able to afford the necessary measures. The Ministry of
Commerce has formed a WTO monitoring cell, which should take an active role in supporting farmers
in projects that will prepare them to deal with the challenges that lie ahead. Also, the formation of an
Agriculture Export Promotion Board is a positive development in this regard and should serve as a
support to farmers to abide by the rules of the WTO and increase the amount they are able to export.
Source: IUCN Pakistan

Crop Variations
The reliance of the agricultural community in
Sindh on a few crop varieties has vast
implications on the issue of agrobiodiversity
which increases the sustainability and stability
of the system in the face of climatic stress
and potential crop failure. Many indigenous
crop varieties are disappearing because of the
prominence of a few crops, which are
invariably determined by export potential and
market demand. At the policy level and at the
farmer level, there is a lack of understanding
of the negative effects of using limited crop
varieties on land. Also there are few incentives
to pursue the cultivation of alternative crops,
which is having a negative effect on the
biodiversity of this sector.

Crop Quality
Little attention has been paid to crop quality,
especially in terms of nutritional values. In terms
of micronutrient structure in crops, zinc for
example, is deficient in rice and banana. Most
of the micronutrient research is limited to field
crops and no work has been done on fruit trees.
There are few testing facilities and research
institutes in Sindh to conduct trials on crop
quality based on exposure to fertilizers and
pesticides as well as on micronutrient structure.
There is one laboratory located in Karachi
University, but it is not accessible to the farming
community and agricultural policy-makers.

Emerging Issues
WTO Regulations
The imposition of trade regulations contained
in the WTO agreements in order to achieve
trade liberalization policies will have a
negative effect on the local agricultural sector.
This sector is not currently equipped with the
capacity to abide by the quality standards
imposed through these agreements due to the
lack of laboratories throughout the province as
well as the limited capacity to enforce or
monitor quality standards across the board.
Also, the effect that this will have on
agricultural prices will have a profound impact
on local farmers who will find it hard to
compete with cheaper exports from countries
with large subsidies given to their agricultural
sectors. It is therefore necessary for policymakers to be politically strong in lobbying for
the protection of our local agricultural sector,
vital for food security, in the face of
international pressure. This does not mean
completely opposing WTO regulations but
rather to find ways and means to strengthen
the sector to be able to use them to its
advantage. Developed countries have agreed
to withdraw subsidies by 2030. A mechanism
needs to be developed whereby these
subsidies are diverted towards the agriculture
sector in Sindh. This would help farmers
compete with the world market forces
increase exports and thus raise their
livelihood.

PROPOSED
INTERVENTIONS
Intersectoral Linkages
and Policies
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Institutes (ARIs) around Sindh. However, there
are weak linkages between these research
centres and the agricultural community at the
grassroots level. A case in point is the
development of several new crop varieties by
ARIs, which were released by the Provincial
Seed Council but most of these varieties were
not accepted by the farming community. In
practice, growers only use a couple of the
varieties of each crop. There is a need for
increased follow up and coordination between
researchers and farmers to ensure acceptance
of new trends as well as the incorporation of
indigenous knowledge into research projects. It
is necessary to strengthen seed distribution
systems in terms of research and development
as well as quality testing of seed varieties.
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In terms of policy, it is necessary for the
Agriculture Department of Sindh to have very
close intersectoral linkages with other relevant
sectors including those related to rural poverty
alleviation, water resource management,
industries, and the environment. Government
support is required to stimulate growth through
adequate protection of small- and medium-

sized farmers and increasing their access to
agricultural credit, markets, and technological
inputs. The agricultural sector should be
awarded similar benefits as those given to the
manufacturing and industrial sector. As Sindh»s
crops are sown before crops in other provinces,
support prices are announced too late and thus
fail to provide any assistance to farmers here.
The focus on policy must remain on sustainable
development in agriculture with an increased
focus on sustainable land and soil management
as well as an efficient water management policy.
This should be supported by efficient and
effective agricultural extension to implement
these policies at the grassroots level.

measures, which adhere to international
standards to minimize postharvest losses
and create a direct link between exporters
and farmers to ensure fair prices in the
industry.
●

Increased focus on strengthening links
between other sectors like water,
livestock/poultry, and forests, particularly
in the development of policies.

●

Using remote sensing technology
(specifically by the Board of Revenue) to
compile updated land records and
computerizing them for use in tax
determination, agricultural credit, land-use
planning, water resource management,
and pest control.

●

Reviewing on a yearly basis, the support
price policy to provide assistance to
farmers in the face of market fluctuations
and climatic stress. These prices need to
be announced well in advance of the
sowing season in Sindh which is about
four to six weeks before other provinces
to allow farmers to effectively plan crop
allocation and inputs for wheat, rice,
cotton, and sugarcane.

Supporting Actions
Preparing trade liberalization policies
associated with the WTO with adequate
support to local industry in the form of
price support policies, subsidies on
inputs, and increased access to markets
to increase their ability to compete.

●

Establishing an Agriculture Export
Promotion Bureau to facilitate market
access and enforcement of quality
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Post-harvest facilitates remain limited in rural areas

Saleem Hydri

Sindh has great potential for fruit farming

Establishing Foundation Seed Cells in
each commodity research institute to
produce sufficient quantity and quality of
pre-basic seed to meet the requirement of
public/private seed companies.

●

Setting up seed banks at the provincial
and district level to ensure good quality
supply of seeds to farmers with proper
incentives for use. The Federal Seed
Certification and Registration Department
needs to facilitate and strengthen the local
seed producers in this activity.

Access to Credit Facilities
Farmers in Sindh (particularly small- and
medium-sized farmers) should be provided
with increased access to agricultural credit,
available on soft terms to encourage greater
investment in the industry. There is a need for
monitoring and supervision of these facilities
to discourage corrupt practices that have
plagued the development of this service in the
past. In addition to the current lenders, Zarai
Taraqiati Bank Limited, provincial cooperative
banks, major commercial and private banks
should also be encouraged to provide credit
to rural areas. Special facilities also need to

be established to provide loans to the rural
non-farm sector including landless tenants,
artisans, and women for alternative incomegenerating opportunities in the rural areas.

Supporting Action
●

Private sector involvement in the
agricultural sector should be encouraged
but with specific safeguards to protect
small- and medium-sized farmers. For
example, the leasing out of large tracts of
government-owned land that had been
previously uncultivated to the private
sector for possible agricultural or
development initiatives after sufficient
impact studies.

Alternative Income Generation
In order to alleviate rural poverty, it is
necessary to pursue alternative incomegenerating opportunities for farmers. There is
currently a dearth of postharvest facilities in
rural locations, which contributes to great
losses. The development of programmes to
facilitate the establishment of facilities
ranging from processing units, packaging
plants, preservation techniques, and storage
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units, will create employment in the rural
sector as well as boost agricultural
productivity by providing necessary
support services to farmers.
Another field that is relatively unexplored is
the field of organic business, which is a
booming industry throughout the world. The
production of local organic fertilizers and
outputs from organic farms could provide the
rural community with alternative incomeearning opportunities. In addition, the
strengthening of horticulture would create
greater growth opportunities for the
expansion of the agricultural sector. This
should be facilitated by the Pakistan
Horticultural Development and Export Board
to increase productivity and add value to the
fruit and vegetable crops of this sector.

Supporting Actions
●

Providing farmers with incentives in the
form of subsidies, increased access to
credit, and increased access to
equipment to facilitate the development
of postharvest facilities in rural Sindh.
This initiative could be pursued
through a public/private partnership
with the collaboration of farmers»
associations.

●

Providing farmers as well as the private
sector with incentives in the form of
subsidies, increased access to credit,
technical training and equipment for the
development of an organic farming
industry (including farm produce and
organic fertilizer development and use).

Saline Solutions
Advances in science have made it possible to use saline water to irrigate fertile soil.
Unfortunately, far from becoming a common practice, this methodology is not even known to most
farmers in Pakistan. Contrary to popular belief, using saline water for irrigation is a fairly
straightforward method:
1. Gauge the level of salt in the water by using a salinity meter (a low cost and easy-to-use device). If
the salt content is less than 0.5 percent, it is deemed fit for irrigation. However, it is important to
remember that only salt-tolerant crops can grow in saline water. These include vegetables such as
eggplant, okra, tomato, and spinach, and fruits like chickoo, falsa, guava and karonda.
2.. Analyse the soil where the saline water will be used. This includes studying the texture (size of
particles) and the drainage capability (the ease with which water can seep through) of the soil. Saline
water must never ≈stand∆ on the soil; i.e. it must not lie stagnant on the surface of the soil, as this is
lethal for plants. Soil with sandy particles is ideal for saline water, as the water easily seeps through to
the roots and beyond.
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3. Instead of planting seeds, use seedlings because they have a higher chance of growing in saline
water, as they have already built a defence system.
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4.. Monitor the soil regularly (every two months) once the crops have been planted and irrigation has
begun, to ensure that the salt is seeping through and not settling near the roots. If a rise in the salt
level is detected, it can be flushed out by using saltwater mixed with freshwater.
5. Other methods to decrease salinity include mixing small amounts of sulphuric acid in the water,
adding gypsum to irrigation canals, and spreading organic matter (dead leaves and twigs) on the soil
(effective for absorbing the salt). In addition, salt-tolerant grass (Sprobolus) and bushes (Atriplex) can
be grown. They not only reduce saline levels but also produce pasture for livestock.
Saline agriculture is practised in Australia, Egypt, Israel, and the USA, with sound economic returns. It
remains a mystery why this methodology (which is so beneficial and economical for farmers), is not a
common practice in Pakistan.

Saleem Hydri

The use of fertilizers has significant environmental repercussions

Disseminating organic farming principles
on a wide scale, to decrease reliance on
external inputs like chemical fertilizers and
pesticides and to improve soil quality and
its ability to retain water.

●

Water Resource Management
Water management practices need to be
made more efficient, through lining of water
channels, where appropriate, and upgrading
of the irrigation system to minimize wastage
of water. This should be supplemented with
the construction of small reservoirs and
check dams to provide adequate supplies of
water to rural areas. Appropriate waterpricing policies are also mandatory to
encourage water conservation. This also
requires that the water subsidy system be
reviewed and revised as water subsidies are
also one of the major causes of inefficient
water use.

Supporting Actions
●

Promoting water-efficient crops and
efficient cropping patterns, which

maximize water retention and water use.
Providing incentives like subsidies and
access to credit for water conservation
technology like drip and trickle irrigation
systems, precision land levelling,
sprinklers, rainwater harvesting, recycling,
and wind breaks.

●

Promoting the use of Integrated Soil
Management; making use of organic
fertilizers and natural inputs to increase
the quality and porosity of the soil,
enabling it to retain more water.

●

Promoting the use of saline water to
irrigate fertile soil.

Research and Development
Studies on the relevant issues related to the
development of the agricultural sector with
increased collaboration with policy-making
and grassroots organizations need to be
conducted to ensure backward and forward
linkages in research. Some topics that should
be studied include the long-term effects of
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high-yielding crop varieties on biodiversity and
land-use patterns. There is also a need to
research and develop new crop varieties that
are better suited to our local climatic
conditions, considering water efficiency and
land quality. In addition, extensive research
and development on land resource
management, alternative energy sources,
efficiency of irrigation water, fertilizer use,
mechanization, horticulture, organic fertilizer,
and postharvest technology and quality
should also be conducted. Research institutes
should be facilitated and involved in the
conservation of local indigenous varieties,
which are being threatened by agricultural
reliance on a limited number of crops.
Analysis of agricultural land records in relation
to production, distribution of land, land-use
patterns (with a specific focus on the
constraints related to small farmers) are
prerequisite to any new activities. Such
analyses are an essential requirement and
therefore methods must be developed to
record these data.

Supporting Actions
Giving the Sindh Agriculture Research
Coordination Board the responsibility to
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Local strains of vegetables need to be conserved

facilitate and coordinate relevant research
between universities, research institutes,
agricultural extension and government
departments.
●

Establishing plant biogenetic resource
conservation centres.

●

Supporting systems such as the District
Soil and Water Testing Laboratories,
Pesticide Quality Testing Laboratories at
Hyderabad and Rohri, and the
establishment of new laboratories at
Mirpurkhas and Larkana.

●

Researching methods to control
waterlogging and salinity through
preventive and curative measures,
including promotion of gypsum for
amelioration of sodic soils.

●

Researching methods to promote desert
agriculture, including options for the
development of biosaline agriculture.

●

Undertaking research and studying the
impact of climate change on agriculture
and land use.

organic, biosources with mineral-based
fertilizers to improve food quality and
productivity, while preserving the integrity
of the environment.

Farmer Collaboration

As almost 20 to 25 percent of crop output is
lost to pest and insect attacks, it is necessary
to provide technical training to farmers to
adopt Integrated Pest Management (IPM)
techniques, focusing on the use of bio-agents
and natural predators to minimize the use of
chemical pesticides.

Supporting Actions
●

Training farmers on an integrated and
balanced plant nutrition management
approach, which includes the use of

●

Providing technical advice on crop choice
and related fertilizer to be used to
maximize productivity. Increased access
to soil-testing laboratories at the village
level will be necessary to facilitate this
process.

Altersies
Planting oilseed crops needs to be
encouraged to reduce dependence on
imported oils. Currently, Badin District has
been successful in the planting of sunflowers
and similar projects can be explored all over
Sindh. The development of this sector can be
undertaken by the Pakistan Oilseed
Development Board with the establishment of
provincial level branches to oversee activities
in the province. In addition, the private sector
should be encouraged to invest in the oilseed
industry with regulation by the government and
intercropping of canola with wheat, sugarcane,
maize, and cotton through agricultural
extension programmes should be advocated.
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Strengthening of local village organizations is
necessary to encourage participation as well as
coordination with research facilities and
government policy-makers. This requires the
provision of capacity building services to villages
where there are farmers» organizations and the
development of new associations where they do
not already exist. The focus of these
programmes should be on the widespread use
of sustainable farming techniques, particularly to
tackle problems related to pest control, weed
control, and water efficiency.
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CHAPTER 3

Water
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he River Indus is the lifeline of Sindh. The River flows
through the province on its way down from Punjab,
feeding numerous reservoirs and irrigation channels on
the way. But the lifeline is gradually waning. Sindh has
been prone to some of the harshest droughts and lowest
supplies of freshwater over the past two decades. Scant

rainfall and politicization of water distribution to the provinces is
leading to both economic and social hardship.

BACKGROUND
Demand for freshwater for drinking and water supply for irrigation, agriculture, and industry is
rapidly increasing. Due to limited rainfall, none of these needs are being met to their full
capacity, making Sindh one of the most water-scarce provinces in the country. Currently, Sindh
relies almost entirely on the water of the River Indus owing to limited groundwater supplies (less
than 5 MAF). Due to its location in the arid zone, Sindh also experiences limited rainfall (100 to
200 mm per year) and high rates of evaporation. Sindh»s share in the Water Accord has been
set at approximately 49 MAF but the availability of water from the Indus is normally less than
this amount with conditions worsening during periods of drought. Due to its vast agricultural
sector, the requirement for water is quite high with almost 95 percent of the farmland in Sindh
receiving water supplies via the irrigation system while the remaining area is tilled with water
from tubewells.
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The water needs of the province are threefold
ƒ for domestic, agricultural, and industrial
use. One of the greatest problems facing
Sindh, because of its location at the tail-end
of the Indus River, is the low availability of
freshwater supplies. Successive drought-like
conditions and contamination by pollution,
chemical fertilizers, and seepage from
industrial waste and effluents, is putting both
the availability and quality of these supplies at
risk. This is a major issue facing the province
with its current population growth rate of 2.8
to 3.0 percent and a burgeoning urban sector.
Sindh is also the eventual dumping site of
upstream waste, making the inhabitants of the
province even more sceptical about any new
water management schemes.
Owing to diminishing natural resources and
land degradation, farmers in Sindh are facing
acute economic shortfalls, especially in
seasons of low rainfall. Without an adequate
water supply, many farmers are being forced
to turn to either alternative modes of income
or move to the cities in search of work. Such
economic pressure has also begun to put a
strain on traditional household dynamics.
Already, many farmers are planting cash
crops in order to supplement their income,
thus undermining a stable agricultural
economy.

Some new developments in the water sector
are taking place. These include plans for an
American firm to invest in the establishment of
two desalination plants in Karachi with a
production capacity of 25 million gallons each
per day; they are expected to be operational
by 2007. The two plants are being
constructed at Korangi Creek and Port Qasim
at an estimated cost of US$360 million ƒ
built, owned, and operated by the US firm. A
Water Sector Improvement Project has
recently been approved by the GoS and will
cost an estimated US$170 million. This project
is funded with World Bank assistance and will
include repair work for the Kotri, Sukkur, and
Guddu Barrages as well as the left-bank
canals, namely Nara and Ghotki. This project
will also include reform of the training given to
farmers on optimum use of irrigation water to
promote conservation principles in the
agricultural sector. In order to instil greater
accountability in the procurement process, the
Department of Irrigation and Power, GoS has
recently signed a memorandum of
understanding with Transparency
International, Pakistan. One measure taken is
the standardization of tender documents
according to international standards, which
will help to improve the quality of construction
of irrigation infrastructure, and a more
transparent tendering process.
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Groundwater is harvested without sustainable aquifer recharge

Issues in the distribution of Indus water,
pollution, inefficient cropping patterns, use of
outdated irrigation technology, and lack of
investment for the remodelling of the irrigation
system are major obstacles in conserving and
efficiently managing water resources in Sindh.

Water Distribution
Sindh has been at the bitter end of a raging
controversy on water distribution. Under the
Water Accord of 1991, Sindh has been
allocated 48.76 MAF for both the kharif and
rabi seasons. However, statistics show that
the province has received much less than this
allocation over the years. This has not only
created an agricultural and social crisis in
Sindh, but has also politicized the issue to a
great extent. A number of political groups
have protested, claiming that other provinces
are stealing their rightful share. This also
includes opposition towards the building of
large and small dams/reservoirs upstream to
control the flow of water. Sindh, being at the
tail-end of the Indus, anticipates that these
disputes will lead to even more limited
supplies of water. There is an atmosphere of

resentment among people of the province
who are trying to avert an environmental
catastrophe due to the ever-diminishing share
of natural resources.

Water Resource Management
There is very little R&D in the water sector
and for this reason there is no reliable
database on statistics relating to water-use
patterns, irrigation supplies, and the needs of
different sectors, water-efficient technology,
and water-harvesting techniques. This is
combined with a lack of coordination
between the cross-cutting sectors related to
water resource management (such as
agriculture, forestry, fisheries, and
biodiversity) making the process of
distribution politically, socially, and
economically strained. Also, the private
sector, which offers the opportunity for
greater investment as well as improved
management and coordination of services
and resources, is not involved at any level.

Groundwater Availability
The availability of groundwater has not been
surveyed in Sindh. Estimates suggest that the
volume of groundwater is between 3 to 4 MAF
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scattered in 28 percent of the geographical
area of the province, mainly along the Indus
water channels and in a few natural
underground streams. Also, there is an
excessive amount of groundwater being
pumped without sufficient recharge of
reserves. Furthermore, rainwater harvesting,
which can contribute to increased available
water supply, has also not been sufficiently
utilized in this area.

impact on reducing mangrove forest cover, an
essential backstop for the fisheries industry and
a form of coastal protection. To protect the
Indus Delta, it was therefore imperative to
continue flow of water downstream Kotri to
protect the livelihood of poor people.

Pollution

Waterlogging and Salinity
Waterlogging and salinity are the most
pronounced problems in Sindh, and affect a
major portion of the area. This has stemmed
from defective irrigation practices and lack of
drainage facilities. Waterlogging has affected
37.6 percent of the gross command area of
Sindh, while salinity, according to estimates,
has reduced the production of major crops by
40 to 60 percent.

Sea Intrusion
The Indus Delta is also shrinking owing to a
scarcity of water downstream of Kotri. Due to
the low flow of freshwater, seawater has
intruded into the river itself and according to
the Irrigation Department of Sindh, has affected
0.485 Mha in Thatta and Badin districts. The
incidence of sea intrusion and the limited
supplies of freshwater have had a resultant

The lack of freshwater flow and pollution are
also causing much ecological damage to
coastal areas, wetlands, riverine forests, and
rangelands. There is excessive pollution in the
waters of the Indus, mainly caused by
municipal discharges, industrial water
discharges, and agricultural toxins through
drainage structures, particularly the LBOD and
the RBOD. Other provinces also dump their
untreated effluent in the Indus, polluting water
supplies downstream and contributing to
excess salt in the soil. Recently the disposal
of saline water in Manchar Lake from the
RBOD has resulted in declining fish resources
and degradation of adjoining land. The poor
quality of water has caused recent outbreaks
of infection leading to a number of deaths
throughout Sindh.

Agricultural Practices
Agriculture receives the largest share of water
with close to 97 percent of available water
supplies being sanctioned to this sector.
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Nasir Ali Panhwar
Rainwater harvesting can help address the problem of water scarcity in arid zones

PROPOSED
INTERVENTIONS
Water Resource Management
To provide for a growing population and the
corresponding industrial sector requirement,

there is a need to analyse current water
reserves. Although Sindh has generally opposed
the construction of any new large storage
facility, it has now become necessary to
propose alternatives to such schemes perhaps
in the form of the construction of numerous
small dams. Also, there is a need to analyse
each project individually for its trade-offs. The
problem in the past with large dams has been
the lack of sufficient study on the social and
environmental costs as well as the lack of
effective silt drainage/removal facilities, which
has led to the shortening of dam life. Therefore,
a more calculated strategy, including intensive
planning in the initial stages to account for the
shortfalls of the past, is required.
Other smaller level interventions can also be
made to increase water supplies. There is a
need to install a system to assess the level of
groundwater to ensure that excessive water
extraction does not take place. A system of
effective monitoring of water outlets should
also be put in place to minimize losses
through theft. This should supplement the
improvement of watercourses to minimize
water loss with intense monitoring as well as
precision levelling of agricultural land to
enhance its ability to retain water.
Construction of water storage tanks with
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Unfortunately, efficient water use is not
practised and therefore a major portion is lost
because of the obsolete irrigation
infrastructure, use of outdated technology,
and inefficient cropping patterns. Water
conservation methods are not practised by
most farmers in Sindh and thus there is little
use of drip irrigation, rain harvesting, recycling
of water supplies or the building of water
catchment areas on farms to utilize rainwater.
As water supplies are misused, farmers are
constantly facing a shortage of water, which
exacerbates rural poverty. These farmers are
forced to migrate to cities either because
there is not enough water for their crops, or
the intrusion of seawater has rendered their
land uncultivable.. They need to be advised
about changing the cropping pattern and
replace the crop with those that require less
water.
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sufficient drainage facilities and installing
water-lifting devices on streams in areas
surrounding farms to provide irrigation water
to barani agricultural land could also be
explored. Furthermore, constructing
underground dams in mountainous regions
like Dadu, for rainwater harvesting, could also
be another option.

Supporting Actions
●

Ensuring better conservation and efficient
management of water resources through
the construction of carry-over reservoirs
and the lining of water channels to
minimize water losses.

IIm
mpplliiccaattiioonnss ooff tthhee W
WTTO
O oonn AAggrriiccuullttuurree iinn SSiinnddhh
The current National Water Policy is a comprehensive document for planning, development, and
management of water resources with a view to equity, efficiency, participatory decision-making,
sustainability, and accountability. The problem with the water policy is that it has not been translated
into action on the ground.
For the irrigation subsector, the policy calls for dealing with the scarcity of water through augmentation
and conservation methods including consensus on large storage facilities among the provinces. There is
also a focus on improving irrigation methods with increased research on high yield crops with lower water
consumption ratios and through the use of water-saving techniques. Although the policy calls for the
protection of groundwater reserves from pollution and unsustainable abstraction, there are no specific
provisions on how this will be implemented besides the development of action plans in this regard.
In terms of drainage, the National Water Policy guidelines include the implementation of a national
drainage strategy to reduce effluent generation at source and disposal of effluent to the sea in an
environmentally safe manner. Construction on RBOD II will be completed to act as a carrier drain for
the drainage effluent as well as pilot projects to use RBOD water at the local level after proper
treatment. The federal government will be responsible for the operation and maintenance of
interprovincial drains while the provinces are responsible for all other drainage infrastructure in the
area. There is also a plan to harvest rainwater on farms within drainage catchments to improve soil
quality and avoid recharge of drains.
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In terms of flood control, the policy states that losses from floods will be reduced in an economically
sound manner, flood awareness and adaptability in riverine areas will be encouraged, flood flows will be
harnessed to minimize damage, and flood forecasting capability will be enhanced through weather radars.
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Despite the positive initiatives outlined in all water sectors, there has been little effort to
operationalize these recommendations and also to address the fundamental political problems
associated with the resolution of these issues. It is also believed that proper stakeholder participation
has not been undertaken and hence the concerns of the provinces are not adequately addressed.
According to the latest draft of the National Water Policy that has been sent to the Cabinet for
approval, the government has decided to develop a Groundwater Regulatory Framework for the
provinces to improve groundwater irrigation and avoid excessive pumping. In this regard,
Groundwater Management Acts will regulate the pumping of water and help improve the poor quality
of groundwater in some areas. The four federating units will also be encouraged to prepare a
groundwater Atlas for each Canal Command and sub-basin. Plans are also underway to encourage
water zoning and to frame policies according to specific area-wise needs. A water-metering system is
also planned to encourage efficient use of water through eliminating price distortions in the water
market. The government will form a National Water Council to tackle water-related issues and it will
be composed of relevant ministers or secretaries of the federal government, provincial
representatives, and stakeholders» representatives as members. Provincial Water Councils will handle
water-related provincial matters including irrigation, domestic water (both urban and rural) and
sanitation, industrial water, and wastewater disposal to prevent contamination of waterbodies.
Provincial Water Councils will be permanent but composed of part-time members from relevant
government ministries, organizations, experts, and former representatives.
Source: National Water Policy (Government of Pakistan, 2004)

●

Rehabilitating the LBOD by removing
sedimentation and repairing the gradient
as well as reconstruction of breaches and
other points of water loss.

●

Overcoming water shortages in the arid
zones of Sindh through the construction
of small dams in Kohistan and Nagar
Parkar as well as at other feasible sites.
This would also include the excavation of
the Rainee Canal for better distribution of
summer surplus water to desert areas.

Encouraging the use of renewable energy for
groundwater extraction to increase water
availability.
Promoting the use of recycling technology to
increase water supplies. There is a need to
establish wastewater treatment and filtration
plants at feasible sites to facilitate recycling
activities and decrease pollution.

Comprehensive Water Policy

The federal government has recently
formulated a National Water Policy. This
should be shared with a wide audience of
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In order to curb the growing level of conflict
among provinces on issues of water
distribution, and to counter the scarcity and
misuse of water resources, the government

needs to formulate a comprehensive water
policy that can support conservation as well
as current demands. This policy needs to
encompass all aspects of the water sector
and address issues in distribution, irrigation,
water conservation projects, food security,
new infrastructure requirements, needs of
different water users (including different socioeconomic groups), and women»s roles. A
specific section in this policy should highlight
the needs of the Indus Delta with special
reference to such pertinent issues as seawater
intrusion and the degradation of coastal
resources. Environmental audits of the LBOD
and RBOD projects need to be conducted to
assess their impact on the environment,
particularly coastal resources. The formulation
of such a policy must be initiated with a
thorough situational analysis of the demand
and supply of water in each province. This
must be coupled with investment in capacity
building of relevant institutions such as the
Sindh Irrigation and Drainage Authority (SIDA),
to suggest and implement province-specific
policy options.

Saleem Hydri
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Water treatment is essential for drinking water

stakeholders and should address the
concerns of all the provinces. Only with
acceptance and participation from all quarters
will such a policy be implemented effectively.

Interprovincial Coordination
To combat the politicization of the water
distribution issue, there needs to be greater
coordination between the provinces. The
problem over the years has been that Sindh
has been receiving less than its fixed
allotment for the year, which has led to the
intensification of feelings of political bias from
other provinces. Being located in the arid
zone, Sindh is more prone to drought and
desert-like conditions. Despite these harsh
climatic conditions, it is a major agricultural
and industrial producer in the country. Bearing
these factors in mind, the Indus River System
Authority (IRSA) must be sensitive to these
issues when assigning water availability ratios
to the provinces.

National Drainage Programme
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A review of the National Drainage Programme
(NDP) is required to analyse the effectiveness

Nasir Ali Panhwar

46

Effluent disposal in a drinking water body

of the present drainage structure, identify
problem areas, and implement corrective
action. There is a need for increased capacity
building of the NDP to undertake these
activities. It is necessary to implement the
National Drainage Strategy to reduce effluent
generation at source and dispose of it in an
environmentally sound manner. Increased
involvement of the private sector in drainage
programmes, including involvement in
reclaiming agricultural land and investing in
facilities should also be taken into
consideration.

Flood Prevention Mechanisms
In order to prevent disastrous losses caused
by floods and other natural disasters, which
Sindh is particularly prone to because of its
proximity to the sea, there is a need to pursue
the Flood Protection Sector Project (FPSP), of
which Phase I has already been completed.
This programme will include harnessing hill
torrents, improvements in flood forecasting
and warning systems as well as the
construction of embankments, spurs, and hill
torrent structures for the protection of
infrastructure in the event of a natural disaster.

IUCN Pakistan
View of Lainsdown Bridge in Sukkur

For any policy to be implemented, it is
imperative that there are institutions and
organizations to carry the work forward. There
is a need for increased cooperation among
different institutions in agricultural, fishery,
wetland, forestry, and urban areas, to ensure
collaboration and joint solutions to problems.
The onus of this coordination should fall on
the staff of the Water Departments at the
district level. Most importantly, the capacity
of the Water Departments must be enhanced
to ensure that they are equipped to effectively
develop, monitor, and enforce policies and
legislation. In addition, the possibility of
separating water and sanitation departments
and making them individual entities should be
explored.

policies, the feasibility of introducing water
taxation policies, defining users and their
needs, viable conservation models, land
tenure systems, water rights, sector-wise
water requirements, and efficient cropping
patterns. In order to have effective and reliable
research, it is necessary to increase the
capacity of relevant institutions to conduct
action-based research that can translate into
programmes and projects in the water sector.

Supporting Actions
●

Conducting feasibility studies on farmerfinanced irrigation packages and effective
water-pricing policies.

●

Highlighting the effects of sea intrusion
and the necessity of adequate water
release below Kotri Barrage to ensure the
protection of land, ecology, and
biodiversity of the area.

Research and Development
Investment in research in the water sector is
crucial to the development and
implementation of a coherent water policy.
This research will help provide policy-makers
with a reliable database on water use,
distribution, water losses, efficient pricing

●

Introducing a system for recording the
daily quantum and analysis of Indus water
at Guddu Barrage.

●

Studying the impact of release of polluted
water from cities and towns to rivers and
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Institutional Strengthening
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canals in Sindh and outlining possible
solutions.
●

Undertaking research and studying the
impact of climate change on water
resources.

User Group Participation
There is a need to increase the participation
of water users in the design, development,
operation/maintenance, and financing of
water supply systems. A comprehensive
system of On-Farm Water Management
needs to be introduced to reduce conveyance
and field losses through the improvement of

watercourses, precision land-levelling,
organizing water user associations, and
establishment of demonstration plots. This
would require the development of strong
water user associations across all districts in
Sindh to engage people at every level. These
user groups would provide an effective
platform for information dissemination,
training workshops, and the widespread
promotion of technical equipment related to
water conservation.

Media Awareness
It is important to disseminate a culture of
conservation within the entire community via

Waatteerr UUsseerr AAssssoocciiaattiioonnss —
W
– TThhee NNeew
w “CCiivviill SSoocciieettyy” ooff tthhee W
Waatteerr SSeeccttoorr
In 2004, the federal government agreed to provide Rs.4.9 billion to help undertake the Sindh On Farm
Water Management Project to improve the efficiency, reliability, and equity of irrigation water
distribution in the province. Inter alia, the project includes the establishment of about 100 farmer
bodies and sustainable watercourse associations. Partially funded by the World Bank, this project will
be implemented in all of the province»s 16 districts, benefiting a population of about one million.
The formation of Water Users Associations (WUAs) by beneficiary farmers is a condition of
watercourse renovation. The relevant provisions are set out in WUA Ordinances (1981) promulgated
separately by each of the provinces. WUAs have in theory, a number of functions. As stipulated in the
WUA Ordinances, the three primary purposes of the WUA are:
1. The improvement of on-farm water management.
2. The improvement of water supply from surface or groundwater.
3. The operation, maintenance, improvement and rehabilitation of watercourses.
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To realize better on-farm water management, WUAs can also consider pursuing other activities such
as joint input supply, marketing, and obtaining access to credit and training services. Another area
where WUAs can contribute is in the management of the irrigation system. The managerial capacity of
WUAs has to be strengthened for this and their role expanded to facilitate the transfer of management
from the government to farmers. WUAs can also serve as early warning bodies for the detection of line
defects, water pollution or illegal use of water resources.
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WUAs have earlier been introduced in several water management projects around the country, such as
under the National Drainage Programme, the Farmer Managed Irrigated Agriculture Project in Sindh,
and successive on-farm water management projects. Although all of these initiatives saw the creation
of such associations, in most cases, they were either not provided with adequate training and
technical support, or they were not granted any autonomy by the government. The key lessons learnt
under these experiences included:
1: Proper social mobilization and participation of the beneficiaries at all levels is imperative.
2: Decision-making authority should ultimately be handed over to the association and its members.
Source: National Water Policy, Government of Pakistan (2004)

IUCN Pakistan

Access to safe drinking water is severely limited in rural areas

Supporting Policies and
Legislation
The development of an Agricultural Policy for
Sindh with special reference to water
distribution issues as well as efficient use is

also a necessity. This policy should promote
an integrated crop management system,
integrated soil management as well as a crop
zoning system and analysis of optimal crop
patterns. Such a policy should establish
community seed banks with linkages to local
farmer cooperatives and promote waterefficient crop varieties. In addition, there is a
need to implement legislation to address the
issue of water quality.

Supporting Actions
●

Developing a Clean Water Act and
ensuring that it is enforced in Sindh.

●

Updating and enforcing the National
Environmental Quality Standards (NEQS)
which address issues related to water
quality control.
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mass awareness campaigns conducted
through the media, educational institutions,
the private and public sectors as well as
through organizations working at the
grassroots level in Sindh. Radio in particular
is an extremely powerful tool for such an
issue, considering its vast network and
popularity in the rural areas. Special
programmes that focus on issues of water
management can be produced in regional
languages for the benefit of farmers and the
rural populace.
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CHAPTER 4

Coastal and
Marine Ecosystems
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oastal and marine ecosystems are complex webs of life
which support a vibrant marine plant and animal
biodiversity. However, both natural and human
interventions pose a threat to the sustainability and
development of the marine environment, a problem all
the more apparent in Sindh, which is at the centre

of the industrial and development process.

Sindh»s coastline is one of its most valuable resources playing host to a productive marine
fisheries sector as well as providing livelihoods to a multitude of coastal inhabitants. It is 350 km
long and climatically is visited by the tail-end of the southwest monsoon. The coast can be
further divided into two parts, namely the Indus deltaic coast and the Karachi coast, which is
approximately 70 km long and is relatively well developed, compared to the rest of the Pakistani
coast. Sindh has one of the largest arid land mangrove forests in Southeast Asia running along
its coastline; these areas play a crucial role in the stability of the inland areas, particularly in the
face of natural disasters like cyclones. Regrettably, these coastal areas have been degraded by
the effects of industrialization, increased damming of the Indus River (resulting in decreased
freshwater discharge to the coastal areas), and a burgeoning urban sprawl which has caused
high levels of pollution and overexploitation of resources. Policy-makers in this sector have not
devised policies to rejuvenate and replenish these areas to ensure their long-term sustainability
and productive value. Rather, inertia in the regulatory arena coupled with a murky focus on
providing for the long-term needs of this sector, has increased its vulnerability. The stability of
the coastal and marine ecosystem is crucial to the stability of other sectors dependent on these
resources, namely the biodiversity sector as well as the industrial, forestry, and water sectors.
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ISSUES
Industrial Pollution

Oil Pollution
One of the major problems of the coastal areas
is oil pollution. There is large-scale shipping
traffic at Port Qasim. The sources of oil
pollution in Manora channel are bilges,
outpours from engine rooms of vessels,
discharges and leaks from bunkering points,
and leaks and small spills during loading and
unloading at oil piers. Some oil is also brought
to the channel through the Lyari River
discharge. Among the creeks of the Indus
Delta, Gizri Creek and Korangi Creek are most
affected by oil pollution from the oil discharges
of refineries, industries, and municipal activities
of sources located in the Korangi area. The
GoP has recently prepared an Offshore Drilling
Policy, and concession rights have been
issued in the Indus Delta. These developments
may increase oil pollution considerably.
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The industrial estates of Karachi, namely Sindh
Industrial Trading Estate (SITE), Landhi
Industrial Trading Estate (LITE), Korangi
Industrial Area (KIA), and West Wharf Industrial
Area among others, discharge effluents mainly
into the Lyari and Malir rivers, which drain into
the Arabian Sea. The rivers carry calcium, alum,
sulphates, magnesium, sodium, potassium,
arsenic, halides, and bicarbonates. SITE is
responsible for about half of the total industrial
discharges of Karachi. Moreover, the LITE and
the KIA also discharge their effluents into the
mangrove mud flats of Korangi Creek. In
addition, there are three power plants along the
Karachi coast that use large quantities of
seawater for cooling, and discharge heated
effluent and other pollutants into the ocean.
This discharge contains chlorine used for the
control of biofouling organisms in the plants.
The impact of these land-based activities
including industrial, domestic, and agricultural
pollution has resulted in the degradation of the
marine ecosystem. One of the impacts of this
pollution has been the alteration and
sometimes even the destruction of coastal and

marine habitats, which play a critical role in
various stages of the life cycles of several
species of marine fauna. Therefore a direct
result has been a consistent reduction of the
maximum sustainable yield from marine
resources over time, which has had an adverse
effect at the macro level (the loss of export
earnings for the province) and at the micro level
(plaguing the livelihoods of local fisherfolk).
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Untreated industrial effluent is a major source of marine pollution

Abu Baker Shaikh

Sea intrusion has altered the ecology of the Indus Delta

The lack of adequate sanitation facilities in
coastal and urban areas causes high levels of
pollution through the release of untreated
sewage into coastal waters. This problem is
growing in magnitude and could increase if
the coastal areas are developed without
provision for funding and planning for the
effective management and disposal of such
waste. This waste is polluting coastal areas
and is having a negative impact on the socioeconomic conditions of coastal communities.
Another major source of pollution is the
agricultural runoff brought downstream via
rivers and discharged into the coastal belt.
Agricultural pollutants such as pesticides,
herbicides, and fertilizers carried by this
discharge have adverse impacts on the
coastal ecology. The individual components of
the LBOD Stage 1 Project are subsurface and
surface drainage systems in Nawabshah,
Sanghar and Mirpurkhas, the Nara Canal, the
Ranto Canal, part of the lower Nara Canal, the
Chotiari Reservoir, the Spinal Drain, and the
Tidal Link. These systems discharge
groundwater pumped from the water table
and also any water surplus requirements to

the Arabian Sea at Shah Samando Creek.
Similarly, the RBOD collects drain water from
a few districts of Lower Punjab, Nasirabad
Division of Balochistan, and four districts of
upper Sindh and, through Main Nara Valley
Drain, discharges it into Manchar Lake.

Biodiversity Loss
Owing to environmental changes resulting
from pollution and degradation of resources,
there has been a change in marine species
composition, health, and diversity. Alterations
in the environment lead to the genetic
selection of the most resilient species, which
are commonly those of lower market value.
The introduction of some exotic species for
aquaculture purposes has led to serious
environmental consequences. Biodiversity of
the natural waterbodies and coastal areas has
been seriously affected by overfishing,
pollution, and environmental degradation. The
repercussions of these changes include an
increase in ecosystem instability. This has
reduced seafood quality and safety leading to
problems associated with loss of revenue to
fisherfolk, foregone export earnings, and
hazardous health risks to local consumers.
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Wastewater Pollution
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Unplanned Land Development
Coastal development activities also contribute
to the degradation of the coastal environment,
primarily because while a coastal
development plan does exist for Karachi, it
has not been implemented. This development
comprises both formal and informal housing
and recreation projects, the creation of
unauthorized fishing villages as well as
commercial entities. Also there are plans for
the large-scale growth of oil palm plantations
to produce edible oil in the coastal areas of
Sindh. This could have serious repercussions
for the environment of the area and thus
needs to be pursued only after understanding
and taking into consideration the impacts of
these projects. This threatens the balance of
coastal hydrodynamics and causes serious
damage to coastal amenities.

Coastline Degradation
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Sea intrusion, caused by insufficient
freshwater downstream of Kotri Barrage, has
been the source of land degradation in the
coastal districts of Badin and Thatta. This has
had a negative effect on farmers in the coastal
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areas whose lands have been plagued by
waterlogging and increased salinity, rendering
them unfit for cultivation. These areas are also
not able to reach their potential because of
the lack of infrastructural facilities to support
the fishing industry. Further downstream in
Thatta District at Sajawal Bridge, fisherfolk are
suffering because of inadequate drinking
water facilities as well as the lack of water and
ice necessary for preserving the catch on
fishing vessels. On the Karachi coast, land is
being reclaimed in the harbour area for portmanagement related activities and in the
urban cantonments for housing, commercial,
and recreational projects. These activities
could cause severe erosion along the
coastline because of the changed hydrology
and turbulent wave action. They have also
altered the coastal ecology of the area, which
could have serious ramifications in the future
especially when vulnerability to tidal waves,
storms, cyclones, and monsoon rains is
considered.

Mangrove Depletion
Mangrove forests are a vital ecological feature
for stabilizing the coastline of Sindh.
Unfortunately, these forests are being
degraded by the decreasing freshwater
discharges attributable to the increase in the
number of dams along the Indus River. These
mangroves, besides providing protection to
inland areas from the effects of climatic stress,
are also important breeding and spawning
grounds for marine fisheries, where several
valuable species spend part of their lifecycle
feeding off the dense plant populations and
benefit from the rich mineral compositions of
these areas. Many coastal communities also
depend on mangroves as an important source
of fuelwood and fodder for their livestock and
camels ƒ which is also another factor
contributing to their degradation.

IUCN Pakistan

Lacklustre Tourism
Development

Marine species are under severe threat due to
environmental degradation

Currently there is no activity for developing
the tourism industry, which could be an
important source of revenue for local
inhabitants. There is great potential in this
area when one considers the presence of

IUCN Pakistan

Mangrove forests stablize the coastline of Sindh

PROPOSED
INTERVENTIONS

Environment, the Karachi Port Trust, Port
Qasim Authority, the Coast Guard, and the
Karachi and Korangi Fish Harbour Authorities.
It is also necessary for these agencies to
maintain close contact with each other for
complementary and mutually supportive action.

Supporting Actions
●

Increased funding for capacity building
efforts in the Sindh Coastal Development
Authority (SCDA), Ministry of Environment
and Urban Affairs, KPT, PQA, Coast Guard
and the Karachi and Korangi Fish
Harbours with increased focus on fostering
collaborative efforts to sustainably manage
coastal and marine areas.

●

Strengthening the SCDA to cope with
conflict resolution among various agencies
as well as to effectively plan and implement
projects related to the coastal zone in
Sindh with particular reference to the
special requirements of the port and urban
and industrial centres along the coast.

Interagency Coordination
The existence of strong agencies with clear
responsibilities for the development and
regulation of coastal areas is a prerequisite to
any positive development in this sector. It is
therefore necessary to pursue capacity building
activities for the relevant agencies related to
the coastal and marine sector including the
Coastal Development Authority, the Ministry of

●

Establishing Marine Protected Areas
(MPAs), after intensive study, to promote
the rehabilitation of key areas that have
been affected by degradation. These
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rocky and sandy beaches, which could be
developed as wind surfing and diving sites.
Also, the Indus Deltaic coast has numerous
islands as well as historical sites that could be
developed for visitors. Other features that
could be developed for tourism include turtle
beaches and sites of archaeological/ religious
interest. For example, there is a Hindu Temple
at Hanglaj in the Hingol River valley
surrounded by mud volcanoes and a lake
dedicated to a Hindu goddess is also found
there. Similarly, Astola Island is considered by
Hindus to be an abode of their goddess Kali
Devi. Thousands of Hindu pilgrims from Sindh
and Balochistan visit these sites annually.
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areas will then serve as breeding and
nursing grounds to support and increase
the productivity of the fishing industry.
Re-evaluating the maximum sustainable
yield figures to discourage overfishing.

●

crops as well as impact studies for new
initiatives like plantation of oil palm in
coastal areas of Thatta.
●

Preparing an updated data bank on the
physical, climatic, hydrological, and
ecological features and processes of the
Sindh coast.

●

Undertaking research and studying the
impacts of climate change on the coastal
areas.

Research and Development
There is a need for increased research and
analysis on the problems related to the coastal
and marine ecosystems sector. There are
several organizations working in this field
including the National Institute of
Oceanography (NIO), SUPARCO, Maritime
Security Agency (MSA), and academic
institutions like the Centre of Excellence in
Marine Biology (CEMB), University of Karachi,
and NED University that could be encouraged
to pursue current and reliable research on
relevant issues. Research institutions and
government departments should also
collaborate to gather relevant data on marine
resources, fish stocks, biodiversity, the impact
of pollution, the impact of development
activities, and the importance of mangroves.
The potential adverse impacts of new
initiatives such as the proposed oil palm
plantations must also be studied to ensure that
projects do not lead to further deterioration.

Supporting Actions
Undertaking research on the potential of
coastal agriculture using salt-tolerant

●

Legislation and Policy
Many of the problems related to the coastal
and marine ecosystems are caused by poor
regulation and implementation of laws in
this sector. There is currently no legislation
to protect coastal and marine resources
from degradation through overexploitation
of resources, pollution, and release of
inadequate water from upstream users.
Some areas like coastal wetlands are
covered under the RAMSAR Convention and
the Pakistan NCS recommendations
include provisions for the coastal
ecosystem. Over 260 000 ha of mangrove
forests were declared protected forests in
1958 and the wildlife of the Indus Delta is
protected under the Sindh Wildlife
Ordinance, 1972. However, these
regulations are rarely enforced leading to
overexploitation, which is not monitored
or controlled.

Ennffoorrcceem
E
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Pakistan is a signatory to a host of conventions and agreements related to the protection of the seas
including:
●

United Nations Convention on the Law of the Sea (UNCLOS);

●

Convention on Biological Diversity and the accompanying Jakarta Mandate on Marine and
Coastal Biological Diversity;

●

The Global Program of Action (GPA) for the Protection of the Marine Environment from Landbased Activities;

●

MARPOL 73/78 and the more recent International Maritime Organization (IMO) guidelines;

●

The World Heritage Convention.
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Source: Briefing Note on Legal Framework for Managing Land-based Activities that Impact the Coastal and Marine Environment in Pakistan,
IUCN Report for GPA-UNEP (2005)

IUCN Pakistan

Shrimp export is a major foreign exchange earner for Pakistan

●

●

●

Implementing the Pollution Control Act
and the NEQS to minimize pollution in the
coastal and marine areas and to ensure
implementation of the Water Accord that
requires sufficient freshwater release to
coastal areas.
Developing legislation to curb the
discharge of untreated solid and industrial
waste as well as agricultural effluents
without treatment into coastal waters.

is also very important to explore opportunities
for the development of ecotourism in coastal
areas in the light of conservation and
sustainable development principles with
increased involvement of the private sector.

Supporting Actions
●

Repairing the faulty features of the RBOD
and the LBOD, including no outfall
structure in the RBOD.

●

Constructing wastewater treatment plants
and strengthening the capacity of EPA to
effectively enforce the existing
environmental laws and NEQS.

●

Establishing adequate infrastructure
facilities for remote coastal fishing villages
in Badin and Thatta districts including
road development, fish harbour facilities,
and provision of water supplies.

Encouraging public/private partnerships to
clean up harbours and enforce laws
relating to coastal development.

Infrastructure Development
In order to support coastal development
activities related to fishing and effective port
operations, it is necessary to invest in
sustainable infrastructure development
projects in priority areas along the coastline. It

●

Rehabilitating Karachi harbour to deal with
siltation problems.
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Supporting Actions
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CHAPTER 5

Forests
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pproximately 2.29 percent of the total area of Sindh is
covered with forests. The Sindh Forest Department has
control over 1.126 million ha (2.782 million acres) or 8
percent of the area. Riverine forests and irrigated
plantations cover a mere 2.29 percent of this area, while
the remainder consists of mangrove forests and

rangelands. Despite their vast importance to the ecological,
economic, and social development of the province, the forest sector
needs are being sidelined in favour of other pressing concerns.

The forests of Sindh are important for soil stabilization, particularly in the vast arid zone of the
province as well as for the protection and productivity of neighbouring agricultural lands.
Forests are important sites that support a rich diversity of flora and fauna and supply the
fuelwood and fodder needs of local communities. Forests are also important as grazing
grounds for livestock and provide important non-timber products such as medicinal plants,
spices, and honey. These areas have great potential in the development of ecotourism, which
can generate income for the Forest Department to help with maintenance. Agroforestry is
another sector which has the potential to improve the agriculture and forest sectors through
intercropping between timber plantations.
Many important forest species are disappearing owing to water deficiency, waterlogging, and
salinity, all of which induce severe land degradation. This will have far-reaching implications for
other sectors including agriculture, wildlife, and wetlands, to name only a few. Water is the
lifeline of the forest sector and this is a rapidly diminishing resource. Coupled with natural
disasters related to climate change, and drought, the sustainability of the forests of Sindh is
being threatened.
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A number of development projects in the Indus
Delta Region are being pursued by the GoS,
with local and World Bank funding. These
include replanting/regeneration of the Indus
Delta with the mangrove species Rhizophora in
this area. Other initiatives in the pipeline include
the preparation and implementation of a
Coastal Zone Management Plan; a feasibility
study of riverine areas of Sindh for management
and study; and the National Environmental
Action Plan»s (NEAP»s) initiative for the
development of mangroves in the Indus Delta.
The European Union (EU) and the United
Nations Development Programme (UNDP) have
also launched several projects in collaboration
with local NGOs and CBOs under the Small
Grants Programme. These are for the Promotion
of Tropical Forests Programme that was started
in 2003 to conserve forest resources and
promote community and social forestry in the
mangrove and riverine forests of Sindh. The
World Wide Fund for Nature (WWF) Pakistan is
also working on a project to declare the ≈Indus
Delta Eco-Region∆ to enhance the protection
and conservation of resources in this area.
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The Sindh Forest Department (SFD) executed a
forestry project with the assistance of ADB in
which over 21 000 ha of reserve forests were
rehabilitated. ADB also funded the SFD to

Saleem Hydri
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A nursery set up by the Sindh Forest Department

develop management plans for all riverine
forests and irrigated plantations. The Coastal
Development Authority has ongoing projects
for coconut and oil palm plantations, which aim
at replanting the empty and harvested areas of
Thatta and Hyderabad districts. IUCN has also
worked for the development of mangrove
plantations through replanting schemes and
awareness-raising campaigns, including
research and training for local communities.
The GoS has approved an agroforestry lease
policy in which 133 000 acres have been
scheduled for leasing. About 25 percent of
this area will be brought under tree cover and
75 percent will be utilized for agricultural
crops by the lease holders. The leases will be
awarded for a period of five years with
provision for extension of the lease for an
additional five years.

ISSUES
The sustainability of the forest sector in Sindh
is threatened by mismanagement, insufficient
planning, and lack of implementation of
conservation strategies and is also threatened
by droughts and climate change as well. The
interaction of several agencies in the forestry

Saleem Hydri

IIlegal logging is denuding forest cover

Forest Cover Degradation
The revenue generated by the forest sector is
not re-invested in forest production, which
means that there is a constant loss of
resources. There is an extensive amount of
illicit and indiscriminate felling of trees either by
the landless local communities or by the
landowners themselves for commercial gains.
While on the one hand, the government has to
fend off a very strong timber mafia that is
engaged in excessive and illegal cutting of
forests of commercial value, on the other, trees
in the state-owned riverine forests are dying
due to incessant drought. These are then cut
illegally by the local people to meet their fuel
needs. The government obtains high political
returns from the distribution of forestlands to
haris but there are no regulations applied to
these lands to ensure a certain percentage of
tree cover. There has also been a series of
illegal allotments. According to the SFD, around
90 088 acres of forest area are currently under
occupation and resolution of this matter has
been forwarded to the National Accountability

Bureau (NAB). In order to counter the problem
of denudation, the Forest Department has been
carrying out annual planting campaigns in
spring and during the monsoon season but
these projects have not produced the desired
results. Millions of saplings are distributed to
government agencies, the armed forces, and
local communities but there is little follow up on
this initiative with the consequence that very
few plants survive. The money spent by the
SFD in producing these saplings in nurseries
has, as a result, been a source of revenue loss
for the department.
Open access areas that are regulated by the
Revenue Department suffer from degradation
because there are multiple users and there is
no effective system of property rights to
ensure that forest areas are being sufficiently
restocked. Degradation of forest leads to a
decrease in industrial raw material, an
increase in the siltation of water channels and
reservoirs, disturbance of breeding grounds
for marine life, and reduction of wood supply
for fodder, fuel, livestock, and human needs.
Soils in some forest areas are suffering from
increased waterlogging and salinity.
Insufficient forest cover leads to land
degradation caused by wind and water
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sector means that there is little coordination,
no uniform policy, and minimal responsibility
for the sustainable development of forests.
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erosion. Roadside and canal side plantations
are being degraded for short-term economic
gains due to poor supervision and control
over these areas by the overseeing bodies
responsible for them.

Lack of Research
There is insufficient research in the forest sector,
which means there is no reliable information on
tree species or biodiversity assessments. This is
particularly problematic because these statistics
are vital for the development of the National
Forest Policy currently in the process of being
finalized. It is crucial to have a comprehensive
and sustainable national forest policy in order to
support effective forest management, which is
the key to the development of this sector. At
present, there is no reliable GIS database for
forestry statistics. Although the Forest
Department does have a GIS unit, it is not
functional due to weak staff capacity and the
lack of technical and financial support. Thorn
forests are very important to maintain tree
growth in rangelands in arid areas and
currently there is little research being pursued
on this topic.
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Water Resource Management

62

Appropriate water resource management is
vital for the survival of forest resources but this
has been poorly organized. Water structures
like canals, barrages, and dams have had a
negative impact on forests by depriving them
of the necessary supply of freshwater. After its
distribution for agricultural purposes, there is
hardly any water left with the Irrigation
Department. Another logistical problem is that
the Forest Department does not have the
resources to pay the Irrigation Department the
necessary water charges to ensure a sufficient
supply of water. There is insufficient recharge
of groundwater reserves due to the decreased
supply of water in these areas. Pollution of
water resources has also had a negative effect
on both riverine and mangrove forests. Owing
to the dwindling supplies of water after the
construction of embankments along the Indus
River, forest areas along the coast suffer from
seawater intrusion. There is limited investment
in this sector for the maintenance of irrigation
infrastructure such as desilting of irrigation
channels to facilitate water supplies.

The irrigated plantations in Sindh have been
suffering from the scarcity of freshwater, which
has incurred the loss of cultivated forest
species such as babul, shisham, poplar, and
eucalyptus. These species have been
replaced by unchecked and useless shrub
growth, which is prone to fire hazards.
Watercourses that supply water to these areas
have not been maintained. Another problem
faced by irrigated plantations is the constant
threat of encroachment by neighbouring
agricultural landowners who utilize their own
resources as well as the already limited water
supplies to these areas.
Mangrove forests are indiscriminately being
exploited for fuelwood, fodder, and timber by
local poor communities and are threatened by
the diminishing freshwater flow from the Indus
River induced by the construction of barrages,
canals, and dams. Overexploitation by selective
cutting of useful species has added to the
ecological pressures facing mangroves. Oil
discharged by ships in Karachi harbour as well
as other types of industrial and urban pollution
pose additional threats. Mangrove forests are
important breeding grounds for the fisheries
sector as shrimps and other fish species spend
part of their lifecycle in these areas. The
economic loss, without taking into account the
loss to the ecology of the area, is phenomenal
if one simply looks at the decreasing fish
catches and resulting loss of foreign exchange
attributable to mangrove degradation.

Environmental Concerns
Climate change, drought, and increased
transpiration have also had a negative impact
on the forests in Sindh with little importance
given to soil conservation. Due to an
inadequate supply the rich biodiversity, of the
riverine forests is threatened.There is a dearth
of technical equipment to predict the
occurrence of meteorological disasters like
cyclones, hurricanes, and floods. Furthermore,
human and livestock population pressure has
been increasing around forest blocks.
Increased demand for fuel is putting
enormous pressure on forest resources and
the ever-increasing price of fuel is expediting
deforestation activities by the rural poor, forest
staff, and law and order agencies that are
illegally encroaching on forest areas.

Large areas of forests are harvested without
effective management plans to ensure that
harvested areas are restocked. Where
management plans have been developed,
there is insufficient implementation of them
and limited capacity of forestry staff to adopt
sustainable forest management practices. Low
salaries compound the problem of low
motivation and sometimes even forces people
into corruption, encroachment, and denuding
of forest resources for personal gain. Logistics
is another problem as forest staff are spread
over large areas but they do not have the
necessary technical equipment for effective
monitoring. Many forest sector posts are
vacant because of the limited supply of
experienced and trained staff. There is weak
implementation of existing laws and
regulations and no revision of outdated laws,
which currently focus more on the harvesting
of forest areas rather than on conservation
principles or sustainable use.

Community Involvement
Owing to the limited involvement of the
community and lack of coordination in the work
related to the forest sector, a gap has been
created between forest experts and local
people in forest areas. Social forestry has huge
potential to organize local communities to work
in the field of conservation. Under SLGO 2001,
community forestry initiatives have now been
devolved to the district government, which has
little capacity to pursue these projects. This has
created a gap between the Forest Department
experts and farming communities.

PROPOSED
INTERVENTIONS
Institutional Strengthening and
Intersectoral Linkages
The capacity of institutions responsible for the
forest sector needs to be enhanced to ensure

that viable conservation and sustainable
development policies are pursued. This would
require the development of strong linkages
between institutions as well as mutually
supportive policies and learning between the
different departments and agencies involved
in the forestry sector including the Forest
Department, Revenue Department, National
Highway Authority, and other provincial level
institutions. Institutional strengthening of these
bodies is imperative in order for them to
pursue strategic policies, which are in line with
conservation and sustainable development
principles. There is a need for overall reform of
the Forest Department to ensure that capacity
is enhanced and that incentives are
introduced, which instil greater motivation to
pursue policies. Currently, salaries are very
low, which forces junior staff to ignore their
responsibilities and sometimes even to
degrade forest resources to supplement their
meagre income.

Research and Development
As no quality research is being undertaken in
this field, there is considerable data deficiency
in the forestry sector. It is important that forest
policies create the incentives for greater
investment in research to assess forest assets
including tree species, biodiversity value,
economic value, and other areas of research
priority. Action-based research should also be
encouraged at the policy level to ensure that the
results of research will be translated on the
ground. In order to ensure a sustainable
approach in the use of forest resources, it is
necessary to pursue economic valuation of the
entire ecosystem encompassing forest
resources including species, biodiversity, and
timber value. This will ensure that the economic
policies pursued will not curtail development
efforts.

Supporting Actions
●

Ensuring that current forestry data are
assessed, placed in a GIS system, and
made easily available.

●

Establishing a Forest Research and
Training Institute in Sindh to focus on
conservation, sustainable use, and
effective management of forest areas.
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Administrative and
Legislative Concerns
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●

Digitizing of all deh maps and putting
them on the national grid. This would help
to end land disputes among local people
and the Forest Department; it would also
build a database for, inter alia, forestry,
agriculture, irrigation structures, regular
crop surveys and social surveys.

●

Introduction of any species should only be
undertaken after careful examination of
their impact on local biodiversity. This
concern should be effectively addressed
in the existing legislation and should also
be considered in any new legislation that
is drafted.

●

Conducting research on desert farming
and arid zone forest resources. Many
other arid zone countries have pursued
successful development projects in this
field and there is much to learn and adopt
from their experiences.

●

Increasing the current forest cover from
2.5 percent to 5 percent by the end of the
10th Five Year Plan (2010).

●

Reviving the Working Plan on coastal
forests, which will lapse in 2005.

Undertaking research and studying the
impacts of climate change on forestry.

Social Forestry and
Community Participation

●

Supporting Legislation
One of the most pressing concerns related to
the conservation of forest resources is the
existence of a contractor system and a timber
mafia, which often functions under the
protection of local authorities to facilitate
illegal poaching. There is therefore a need to
revise the existing laws. With improvements in
transport infrastructure, this problem has been
compounded over the years as large
shipments of forest products can be
smuggled out of these areas in a relatively
short time. In addition, a number of forested
areas are also being disputed by various
parties. The appointment of a Forest
Magistrate would expedite such pending
cases. Legislation also needs to ensure that
property rights, as they relate to forestry
resources, are clear, non-discriminatory, and
enforceable.
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●
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●

Implementing the Forest Sector Master
Plan developed by the government. This
is a comprehensive document that
suggests policies and strategies and
needs to be implemented and reviewed
with particular reference to the chapter on
Sindh.
Reviewing current forestry legislation ƒ
leading to revision and amendments in
current laws on the basis of sustainable
use of forest resources.

It is important to pursue policies that
encourage local participation and promote
collaboration amongst government agencies
and the private sector for the conservation
and development of forest resources. It is
crucial to encourage the use of an integrated
and participatory model of forest
management. This model can be employed
particularly for those areas under the Revenue
Department where there is open access to
resources by multiple users in an unregulated
and uncontrolled environment.
Although not the primary source of
degradation of forest resources,
overexploitation by local communities to
provide for their fuelwood and fodder needs is
another strain that has been heightened by
the increase in rural and urban population.
Policies aimed at poverty alleviation are thus
essential to provide people with alternative
strategies for income generation and to
practise forest conservation and regeneration.
Social forestry practices to promote local
participation and introduce farmer-friendly
policies such as elimination of water rates in
hurries, increased access to affordable credit,
government incentives to encourage farmers to
raise tree crops on their lands, and involvement
of local NGOs to mobilize and help to organize
local communities are crucial. They should
include the development of alternative sources
of income such as the setting up of local
wood-processing plants, development of non-

Supporting Actions
●

Raising awareness on conservation of
forests through the media, education
curriculum, NGOs, and village
organizations.

●

Educating the local communities on
sustainable development principles
including effective soil management, crop
choice according to location, waterefficient technology, use of brackish water
with salt-tolerant species, rotational
plantings, and the benefits of agroforestry.

●

Increasing community access to fuelefficient technology like fuel-efficient
stoves and gas.

valuable forest resources. Policies should be
enforced that attempt to minimize this loss as
it relates to forests in urban areas, industrial
areas, mangrove forests along the coastline,
and riverine forests.

Supporting Actions
●

Implementing programmes to encourage
tree conservation and planting;
establishing green wind-breaks on arid
lands to check erosion and desertification;
establishing green areas in all cities with a
population of 50 000 or more; reserving at
least 25 percent of the area in new
townships and industrial estates for use as
parks, recreation areas, and green belts.

●

Formulating, enacting, and enforcing
pollution standards for emissions and
discharges that impact on the wildlife of
protected areas; strengthening the
capacities of relevant institutions to
implement anti-pollution measures; and
promoting forestry through urban
development policies.

●

Replanting mangroves while providing
alternate sources for fuelwood and fodder
to help reduce the dependence of the
local people on these forests. Also
mangrove forests should be declared as
reserve forests.

●

It should be mandatory for trees to be
planted along the sides of canals, roads,
railway lines (and in stations), on flood
protection bunds, and in the grounds of
educational institutions, industrial
complexes, and government buildings.

●

Ensuring that EIAs, which include social
impact studies, are carried out for new
projects related to infrastructure
development and water resources in the
forestry sector.

Sectoral Collaboration
Forest areas have a very direct link to other
sectors especially in competition for limited
resources. It is for this reason that the
planning process should be made more
holistic in its approach to understand these
linkages and devise an appropriate strategy
accordingly. For instance, energy requirements
are constantly growing and putting increased
pressure on limited forest resources.
Therefore, it is very important to assess crosssectoral integration of the forest sector with
other relevant sectors like agriculture,
fisheries, industries, water resources,
biodiversity, livestock, and rangelands.
Projects that incorporate joint collaboration
with other sectors will ensure that the policies
are complementary to the sectors» needs.

Land-use Planning
Urban development as well as industrial
development should not come at the cost of
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timber product industries, replanting initiatives,
and agroforestry initiatives.
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CHAPTER 6

Wetlands
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etlands are amongst the most productive
ecosystems in the world with extensive and rich
food webs and biodiversity. Due to their location on
the flyway to Central Asia and South Asia,
Pakistan»s wetlands serve as the breeding and
wintering grounds for migrating birds from

Central and Northern Asia.

Wetlands are important sites of biodiversity in Sindh; nine protected wetlands under the
RAMSAR Convention are located here ƒ the Indus Dolphin Reserve, Kalri Lake, Drigh Lake,
Haleji Lake, Jubho Lagoon, Nurruri Lagoon, Deh Akro, Rann of Kutch, and the Indus Delta.
Sindh»s coastal and estuarine wetlands serve as critical breeding, rearing, staging, and wintering
grounds for migrating birds and house a number of globally important fish and shellfish species.
During the migration season, thousands of water fowl belonging to 108 species use this habitat.
Freshwater wetlands too host a vast array of flora and fauna endemic to Sindh.
Wetlands have significant economic importance for local communities, who harvest several
wetland species of fauna and flora for food and for economic gain. Sindh»s wetlands feed an
ever-increasing human population and a substantial dependent population of wetland species,
both plant and animal. If wetlands are degraded the people dependent on them are also
adversely affected, along with the interconnected ecosystem.
Today Sindh»s wetlands are being adversely impacted because of the decreasing discharge of
water and sediment downstream of Kotri Barrage. This is especially true of the coastal and
estuarine wetlands, which need a certain amount of freshwater to be sustainable. As no
sediment nourishment takes place, the rate of erosion increases, coupled with seawater intrusion
due to low environmental flows.
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ISSUES
Water Scarcity and Pollution
Biodiversity loss in wetland habitats is being
hastened by the diminishing supplies of water
downstream of Kotri Barrage. The water that
does reach the natural inland wetlands is
drained from agricultural land and carries silt,
fertilizer, and pesticide residue, causing
additional problems of silting and
eutrophication. A case in point is an important
artificial wetland of Sindh, the Haleji Lake,
which is facing eutrophication. The lake is rich
in nutrients and supports a dense plant
population. However, aquatic animal life in this
area is threatened by the lack of dissolved
oxygen. Seepage from agricultural lands and
the canal irrigation networks has formed many
artificial wetlands that have become important
for migratory birds such as cranes and ducks.
But waterlogging and salinity affect many of
these to the extent that they can no longer
support animal life. The adverse effects of the
LBOD and the RBOD are also evident. Coastal
wetlands are suffering from the lack of
freshwater, which is translating into losses in
the fisheries sector in Sindh. Wetland habitats
are also being threatened by catchment
degradation, soil erosion, and siltation, making
it increasingly difficult to support the species
that depend on these areas for their survival.
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Human Settlements and
Migration
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Hunting, unplanned growth of human
settlements, illegal occupation, disturbance
from recreational activities, and reclamation
for urban and industrial development are
some of the other problems being faced by
wetlands. For example the coastal wetlands
of Mai Kolachi, which are habitats for
shrimps and various species of fish and
birds, have been reclaimed for city
expansion, adversely affecting the fisherfolk
of Baba Bhit Island. Similarly Manchar Lake
has suffered the same fate. Thousands of
people inhabiting this lake area were forced
to migrate to other parts of Sindh due to the
devastation caused by agricultural pollutants.
Another important wetland, the Kalri Lake is
also being degraded due to inadequate

management and maintenance. Nurruri
Lagoon that provides livelihoods to about 4
000 people in surrounding villages, chiefly
through fisheries, is a similar case. Invasive
plant species, such as typha and
occasionally tamarix, are perceived to be
hindering the growth and diversity of native
flora. Population pressures, including
accelerating agricultural and industrial
pollution, offer further challenges.

Inadequate Legislation
There are no common property laws relating
to wetlands; this makes conservation and
management of these areas very difficult.
There is no adequate legislation or
enforcement of laws relating to fishing rights
of local communities, which leads to
exploitation of resources and encroachment
by other actors.

Overexploitation
Wetland areas have decreased due to the
overexploitation of their resources. There are
few alternative income-generating sources for
local communities; this means they rely on
natural resources for their livelihoods. Only
recently, after ecological and environmental
surveys, has some awareness regarding the
importance of wetlands been created.

PROPOSED
INTERVENTIONS
Institutional Strengthening
Effective management plans that integrate
indigenous knowledge with the principles of
wetland conservation are essential for the
protection of these important sites. For this
purpose, capacity building of the
organizations responsible for wetlands
throughout Sindh is necessary. There is also a
need for increased coordination among
governing agencies as well as NGOs such as
WWF working in the field of wetland
management. Furthermore, collaboration is
necessary with the agricultural sector to
minimize the use of harmful chemicals and
fertilizers that harm wetland fauna and flora.
Organizations active in the field of wetland

Mohammad Ali Qadri

Many species of water fowl visit wetlands in Sindh

For the implementation of management plans
in any agency, it is important to ensure that an
effective monitoring mechanism with a
feedback system is in place. The P&DD
should allocate funds specifically for wetland
management and conservation in its ADP. The
provincial and district governments need to
work in coordination with each other on the
issues of wetland management. The P&DD
should play the role of facilitator in the
implementation of integrated management
plans as well as on cross-cutting issues
proposed by various line departments.

Supporting Action
●

Re-activating the National Wetland
Management Committee, established by
the Ministry of Environment in 1995, to
oversee and integrate issues on a crosssectoral basis.

Research and Development
There is a need to undertake qualitative and
quantitative research to collect baseline
information on the current status of wetlands
and the threats they face. Subsequently,
conservation strategies and policies need to
be implemented through organizations
working in wildlife, wetland, and water
conservation. It is necessary to map all
current wetlands using GIS. Accessibility of
information and reliable tools would make the
monitoring process more accurate and useful.
There are many areas related to wetlands that
need further study, including the importance
and use of desert wetlands. Research is also
needed on the economic valuation of wetland
services. This is very important as it would
help in the formulation of adequate policies for
wetland conservation.

Supporting Actions
●

Studying the damage caused by the
disposal of untreated effluent on wetlands,
pollution of the Indus River and its effect
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conservation like WWF Pakistan and IUCN
Pakistan should be encouraged to impart
training to relevant government bodies to
increase knowledge and technical expertise
on the effective management of wetland sites.
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on wetlands dependent on freshwater
flows from the river, and the effects of
climate change on wetlands.
●

Conducting comprehensive EIAs before
initiating any land reclamation projects on
coastal wetlands. Research in this field
should be action-based and conducted by
relevant institutions with sufficient backward
and forward linkages to ensure that their
work is being translated on the ground.

●

Ensuring that the P&DD has a block
allocation in its ADP for outsourcing of
research/feasibility studies on important
issues related to wetland conservation.

●

Increasing research on the effects of
invasive/exotic species in wetland habitats
as they have had a negative effect on the
biodiversity of wetland species in the past.
Conducting baseline studies on the
importance of wetland biodiversity,
including agrobiodiversity, insects, microorganisms and their role in supporting
other life within wetland ecosystems.
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Traditional boat houses still exist in many inland water bodies

●

Conducting investigative studies on more
sites that could be eligible for listing under
the RAMSAR Convention.

Legislation and Policy
It is vital that all previous legislation and
policies like the NCS (1992), the Wildlife Acts,
NEQS, wetland and hunting laws are made
more effective through monitoring and
enforcement mechanisms to ensure that they
are being upheld. In order for implementation
of legislation there is a need for good
governance. Positive results can be achieved
if the responsibilities for implementation are
clearly defined, along with supportive policies,
rules, legislation, and institutional reform
concerning common property resources.
Currently the NEQS are being implemented on
a self-monitoring basis which has proved to
be ineffective. The most recent conservation
policies of the GoP regarding the
management of natural resources are:
●

Conserving biological diversity and
maintaining ecological balance;

Containing environmental degradation in
the watersheds;

●

Promoting income generation and selfemployment in rural areas;

●

Promoting NGOs and private voluntary
organizations to create public awareness;

●

Integrated and participatory management
of natural resources.

Supporting Actions
●

Establishing a provincial level Wetland
Management Committee to oversee all
activities related to wetlands in Sindh.

●

Implementing the recommendations of the
Biodiversity Action Plan and NCS through
the development of stricter enforcement
and monitoring mechanisms starting with
the RAMSAR-protected sites in Sindh.

●

Enforcing laws and standards (such as
NEQS) on pollution-generating industries
that release untreated effluent into water
channels; they should be fined for noncompliance.

●

Reviewing and updating wetland and
hunting legislation and ensuring its
implementation in wetland sites.

●

Enforcing legislation to ensure
comprehensive EIAs for all development
projects near wetland sites and their
potential affect on biodiversity.

●

Incorporating indigenous knowledge into
policies to make them more suited to the
local environment.

Conservation and Public
Awareness Raising
There is a need for increased awarenessraising activities among the community,
policy-makers, and other sectoral
stakeholders like the agricultural and industrial
sectors on the importance of conserving the
biodiversity of wetlands. The use of media
and NGOs to spread awareness on the
various species dependent on wetlands
should be encouraged and the necessity for
widespread and integrated wetland
conservation activities at the grassroots level
should be promoted. Another aspect should
be to promote awareness and institutionalize
conservation-friendly wetland management
practices while seeking to enhance
conservation incentives for poor households
who depend on wetland resources.

Tourism and Development
There is a need to develop alternative
income-generating opportunities for local
people in key communities surrounding
wetland sites. The development of a viable
ecotourism industry after conducting proper
EIAs would help in generating incomes and
jobs for the local community. This would
require the support of the government as well
as the encouragement of the private sector to
invest in the development of infrastructure
and facilities to support this industry. This
area would require an important overlap with
the Department of Culture and Tourism,
which would be able to provide the
infrastructure and coordination facilities
required to make wetlands an accessible and
popular tourist attraction.
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CHAPTER 7

Rangelands
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angelands provide two-thirds of the forage for livestock
feed in the arid zone. Rangeland management is a
necessary supplement to livestock development,
especially in the arid region. The rangelands in Sindh
are mostly state property and it is necessary that they
are managed in an integrated manner to ensure

productivity in a sustainable manner. The arid regions of the province
possess a large population of livestock and rangeland resources that
hold great potential for development.

BACKGROUND

Arriidd ZZoonneess iinn SSiinnddhh
A
ARRIIDD ZZO
A
ON
NEESS

ARREEAA ((iinn kkm
A
m22))

NARA ARID ZONE

23,000

THAR ARID ZONE

22,000

KOHISTAN ARID ZONE

43,000

TOTAL ARID AREA (in km2)

88,000

TOTAL GEOGRAPHICAL AREA OF SINDH

140,914
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The arid zones of Sindh can be classified as subtropical deserts and constitute 62 percent of the
province. The central irrigated zone commanded by canal irrigation is flanked
geomorphologically by two different arid zones; on the northeastern side by Tharparkar and Nara
deserts and on the southwestern side by the submountainous region of Mahal√Kohistan.
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The inhabitants of the arid regions and as
such of rangelands have few of the basic
amenities. Per capita income of these regions,
though not documented, appears to be
significantly below provincial as well as
national averages. People are generally very
poor and the majority of the population is
living below the poverty line. The literacy rate
is also very low and employment opportunities
in these areas are limited. There is a poor
physical and marketing infrastructure
especially for livestock and agricultural
produce, which are the main economic means
of livelihood. Both depend on the amount of
monsoon rainfall which is cyclic, irregular, and
erratic in nature. The areas receive rainfall on
average once a year or every two years. In the
years that no rainfall occurs, environmental
stress causes the local inhabitants to migrate
with their livestock. In spite of these
ecological limitations, livestock production
and dryland agriculture play an important role
in the regional economy.

ISSUES
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Water Scarcity
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Water is a major issue. Water resources are
limited and periodic droughts worsen the
situation. Traditionally, rainwater was
channelled to excavated ponds in the desert,
known as tarai. These were desilted annually
through begar or forced labour, which was
organized by the feudal authority. Wells were
regularly developed and maintained by the
koaria, or well diggers, who were
professionals in the field. However, with the
decline in the effectiveness of feudal authority,
collective action on a non-commercial basis
for the maintenance and operation of water
sources has declined and in most cases is no
longer practised.
Rainfall is a critical factor in arid agricultural
development and livestock improvement. The
entire province of Sindh is dry and receives an
average of 200 mm of rainfall per annum.
Agriculture is sustained through the availability
of water from canal irrigation in the barrage
area. However, in the arid regions, which fall
outside the canal irrigation system, water

scarcity is a serious constraint as the
evaporation rate of water exceeds the rate of
precipitation by many times. Some years the
rainfall is adequate with a sufficient number of
rainy days within the course of a few weeks.
But if there are only a few days with heavy
rains and then a long dry spell, forage cover
cannot be supported. Moreover, the growth
cycle of plants remains incomplete limiting the
sufficiency of biomass and causing the plants
to die more rapidly. Consequently, there is a
rapid shortage of livestock feed available on
the ranges. If there are three or four spells of
heavy rain following each other at weekly
intervals, forage availability can sustain
grazing for a longer period. In years of water
stress, grazing continues for eight to nine
months and the feed shortage prevails for
three to four months compelling the herders to
migrate to the barrage area. Thus the ranges
have limited carrying capacity due to the
erratic nature of rainfall in the province.

Livestock Breeding
The breeding of livestock is still being
undertaken through the traditional natural
system and the farmers are unaware of
artificial insemination or other modern
techniques that they could use. Diseases in
livestock are common. While there are a few
veterinary dispensaries and hospitals, these
cannot meet demand as medicines and
vaccines are invariably in short supply. This
results in less than 25 percent of the animals
being vaccinated.
The arid zones of Sindh have fine cattle,
sheep, goat, and camel breeds. However,
there are no livestock improvement and
development projects in either the public or
private sectors in the arid areas. There is a
general lack of awareness about the merits
and demerits of the breeds and the economic
benefits of improving the rangelands. The
valuable genetic potential is being wasted due
to indiscriminate breeding of livestock under a
system of underfeeding and malnutrition.

Lack of Appropriate Policies
Government policies are formulated and
implemented by government institutions like
departments of forestry, agriculture, and

Saleem Hydri

Rangelands are a vital source of fodder for livestock

Desertification
Another major problem facing the arid regions
is the desertification of the land. This is
occurring for a number of reasons, but mostly
because of the change from a barter,

subsistence economy to a cash economy. For
this reason, communities are increasing the
numbers of their livestock, which results in
overgrazing. Due to overgrazing, the land»s
soil stabilization system suffers and harsh
desert winds carry away the topsoil, making
regeneration of the rangeland difficult. Also,
changes in the eating habits of the people as
well as an increase in population have
resulted in the increased use of timber as fuel
and for house construction, further
contributing to the degradation of the land.

PROPOSED
INTERVENTIONS
Socio-economic Interventions
Creating an effective road infrastructure is
critical for the arid areas of Sindh. This will
enable the communities to sell their livestock
at a better price in urban markets, transport
fodder for animals in periods of drought,
reduce the cost of everyday items, and
establish a more equitable relationship
between the communities, the transporters,
and middlemen. Clear evidence of this can be
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livestock. The SFD has the mandate to
manage and improve rangelands through the
formulation and implementation of appropriate
policies. However, agriculture and livestock
departments have not been able to frame
policies on dryland agriculture and livestock
improvement. There are no policies regarding
preservation and conservation strategies for
local/indigenous breeds, some of which are
being maintained at government livestock
farms. The work being done on the
crossbreeding of kachhi sheep with awassi
has not proved to be very successful thus far.
Similarly, experimental work carried on Thari
and red Sindhi cattle breeds has not made
any impact in the private sector as packages
for transfer of technologies have not been
developed. No appropriate policies at both
national and provincial levels have been
framed regarding the development of livestock
and feed resources during the periods of
fodder scarcity.

75

found in parts of Thar where both extensive
social and economic benefits are being
reaped after the construction of roads.

Supporting Action
●

Providing basic amenities to the local
communities such as fuel, water, sewers,
and educational facilities.

Research and Development

Water Resource Management
Equitable water resource management is an
effective tool to ensure the proper distribution
of grazing animals in different parts of the
range area that at the moment remain
unutilized due to lack of drinking water. Careful
and judicious development of water points is
essential as in overgrazed areas they can lead
to further deterioration of the range. The
severe water scarcity therefore requires that
water management must fit into the overall
range development plan. However, emphasis
needs to be placed on appropriate stocking
rates and recovery periods for fodder species.
The most common and traditional type of
water collection in arid regions of Sindh is an
excavated pond commonly called a tarai.
Tarais depend on rainwater for water supply
and are filled from the water drained from a
level watershed or collecting area. Surveys

SSiinnddhh SSttrraatteeggyy
ffoorr SSuussttaaiinnaabbllee
DDeevveellooppm
me
en
ntt

There is a dire need to undertake R&D to
improve the range areas and resources
needed to be established for this purpose.
This should be aimed at improving livestock
handling and management practices through
integrated management of rangelands. It is
also important to disseminate relevant
information regarding range improvement and
management technology among grazing
communities, through extension workers.
Another important issue is to form livestock
cooperatives that can develop range livestock
development technology packages for local
inhabitants. This would facilitate marketing,
supplementary feeding, credit, health cover,
and disease prevention for animals. Research
and development should also be undertaken

for new plant varieties that can be planted and
which are suitable to the climate and carrying
capacity of a particular rangeland. This means
selecting multipurpose trees and shrubs that
are suitable to the rangeland climate and can
be used to provide both fodder and fuelwood.

Saleem Hydri
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Integrated management of rangelands is crucial for raising livestock

In most rangelands, the dependable and
common source of water for livestock is wells.
The number of wells may be increased in
appropriate areas after a detailed survey and
examination of the quantity and quality of
water. Water from wells is currently raised
manually or by animal power, which could be
replaced by machines.

hand. More importantly, the work on
rangelands needs to be brought under the
purview of districts and as such district
governments need to be strengthened to carry
it forward. Rangeland management is equally
a part of forestry conservation and livestock
development. Therefore, it is critical that these
respective agencies work in tandem with each
other and policies are framed that reflect their
overlapping interests.

Technical Innovations
There are a number of new techniques and
methods that can be adopted by the
concerned authorities, as well as by farmers
themselves, to make maximum use of
available resources in the arid zones of Sindh.
Transfer of technology regarding livestock
breeding and exploring the genetic potential
needs to take place. Furthermore, installation
of windmills may be explored in the range
area to lift water from open surface wells.

Supporting Actions
●

Reseeding of grass, particularly in those
ranges where the desirable species of
grass are lost either due to overgrazing or
soil erosion.

●

Undertaking research and sharing
technology with local communities
regarding proper techniques to cure wool
and developing extension programmes to
promote better curing practices.

●

Using modern technology and nonconventional feed resources, especially
during periods of scarcity of feed. For
example, briquettes can be prepared by
using wheat straw and cane molasses.
Such supplements are not only easy to
store for long periods but can be carried
over longer distances without difficulty.

Supporting Action
●

Assessing traditional methods of water
collection in rangelands and integrating
these with appropriate new technology,
which should then be disseminated to the
communities.

Institutional Collaboration
The SFD and Arid Zone Research Institute,
Umerkot, are responsible for rangeland
rehabilitation and development. The SFD has
done some work at Dhabeji in connection with
rangeland rehabilitation. The Arid Zone
Research Institute at Umerkot, which is the
branch of the Arid Zone Research Institute
Quetta, Balochistan, financed by the Pakistan
Agriculture Research Council, Islamabad, has
done some limited work on the rehabilitation
of rangelands near Umerkot. These institutes
need to be brought together on a single
platform in order to increase collaboration
among them and to address the issues at

●

Exploring water-spreading techniques as
they help to control soil erosion and
movement of sediment, and also conserve
water for increased forage production.

●

Possibly include shrubs, trees and other
economic value plants.
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should be conducted in villages to assess the
number of tarais that are now defunct. These
can then be repaired and rehabilitated with
the collaboration of the local community.
Small dams, channels, and streams collect
and store more water than tarais. A number
of such dams have been constructed in hilly
and mountainous areas and these could be
very useful in other similar regions. The
reserve of water in these small dams can
serve both the animals and human beings in
the area. However, before constructing such
dams, feasibility studies should be
undertaken by qualified personnel. In the
Kohistan region, particularly where many
runoff torrents (nain) flow heavily during and
after rainfall for some time, delayed action
dams can be constructed to store the water
for cultivation and livestock purposes.
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CHAPTER 8

Biodiversity
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ccording to the Convention on Biodiversity (CBD),
biodiversity refers to the variety of life on earth and is the
variability among living organisms from all sources. This
includes diversity within species, between species, and
of ecosystems. Biodiversity provides goods and services
such as clear air, clean water, soil formation and

protection, food, fuel, and ingredients for drugs. All of these are crucial
to the wellbeing of any society. Therefore the loss of biodiversity
affects these ecosystem services and its conservation is necessary for
the long-term sustainability and wellbeing of any country.

Sindh is unique in its biodiversity due to its diverse range of landscapes and ecosystems and its
location on the flyway of Central Asia, giving it the opportunity to host a multitude of migratory
species. The variety of ecosystems is evident as Sindh is home to riverine, scrub, and mangrove
forests, deserts, coastal areas, wetlands, and agri-ecosystems. The province is also rich in
diverse species of flora and fauna. Plant species play an integral role in the biodiversity of the
province, are a source of fodder, and an important source of raw material. Sindh also has a
variety of medicinal plants, which are used in healthcare products, traditional medications,
dyeing, as culinary spices, and in natural cosmetics and perfumes.
Wildlife species diversity is also apparent throughout Sindh. Migrating birds from the South Asian
subcontinent, East Africa, Europe, and much of Asia use the wetlands as wintering grounds.
Some fly in to stay for the winter and breed here, while the rest fly through. Therefore, besides
Sindh»s endemic species, these migrating birds also depend on these important wildlife habitats
over the course of a year. Some significant wildlife species, which have come under threat due to
loss of habitat, expansion of human settlements, lack of water supplies, and unregulated
hunting, include the Houbara bustard, the Sindh urial, the Sindh ibex, the Indus blind dolphin, the
marsh crocodile, the Indian cobra and python, and the Oliver Ridley turtles (Lepydochelys
olivacea), to name just a few. According to the Biodiversity Action Plan, Sindh has a total of 54
protected areas, with 14 game reserves, 35 wildlife sanctuaries, and one national park. The
remaining four remain unclassified.
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Unfortunately, Sindh»s biodiversity has been
negatively affected by a multitude of factors
including the effects of unplanned
industrialization (leading to the destruction of
important wildlife and flora habitats), the
decreasing supplies of freshwater from the
Indus River, and the lack of effective policies to
protect and enhance biodiversity in the
province. The government departments
responsible for the conservation of biodiversity
are unable to function effectively owing to
mismanagement of agencies, insufficient
funding, lack of political will, and a dearth of
trained and committed staff. From its
important array of medicinal plants, its unique
species of wildlife to its important wetland
sites, nine of which are protected under the
RAMSAR Convention, the focus in Sindh has
always been on exploiting biodiversity for
short-term gains. The results of this short
sightedness among policy-makers and
communities alike are becoming painfully clear
as many species of plants and animals as well
as forests and wetlands are struggling for
survival in an environment where their value
might only be realized after it is too late.
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In 1990, the Wildlife Department was
regrouped with the Agriculture Department and
several new schemes for wildlife management
along scientific lines were launched. These
included captive breeding of endemic
waterfowl species, captive breeding of the
Nara hog deer, biological studies of ungulates
at Khirthar National Park, establishment of a
game reserve in Kundah Reserve Forest,
breeding of the marsh crocodile and its
re-introduction to its original habitat, and
multiplication trials of the Black Buck for
introduction to wild habitats in Khairpur and
Nawabshah districts. Positive results were
achieved in the first phase of these schemes
but due to financial constraints, the second
phase has not been implemented. Of note is
the development of a revised management
plan for the Khirthar Protected Area Complex
(KPAC). The KPAC comprises Khirthar National
Park, Mahal Kohistan, Hub Dam Wildlife
Sanctuary and the Surjan, Sumbak, Eri, and
Hothiano game reserves.
Two botanical gardens are presently under
construction at Karachi University for teaching
purposes and for conducting research

pertinent to flora species. Hamdard University
also has a botanical garden for use by its
students and for research purposes.

ISSUES
Habitat loss
One of the major causes of depletion of
wildlife is the destruction of habitat. The
pressures of an increasing human population
have meant that the natural habitats of many
wildlife species both floral and faunal have
been used for the construction of housing or
have been converted into use as agricultural
land and industrial areas. As a result, wildlife
habitats have either shrunk in area or have
disappeared altogether. Droughts and
increasing desertification are also leading to
habitat destruction and species loss. In 1994,
an extended wet period in lower Sindh was
followed by abnormally high temperatures
during the summer in Ghotki, Khairpur, and
Sanghar districts. Such natural catastrophes
and factors such as overgrazing have
significantly reduced the number of habitats.
Activities like oil and gas exploration in
protected areas are another problem. Sindh is
faced with increasing pressure to meet
demands related to the industry and energy
sectors and therefore the needs of the wildlife
sector are often sidelined for what policymakers consider more pressing concerns.
This results in more habitats being lost to
unplanned development projects.

Hunting and Poaching
Another cause of diminishing wildlife is
hunting and poaching. Extensive hunting
licenses are approved resulting in the
overexploitation of various faunal species.
Hunting permits are issued by the government
in order to control hunting activity, but
invariably these permits are misused.
Poaching mostly targets birds, especially the
aquatic migratory birds, peacocks etc. The
illegal export of reptiles, particularly lizards
and turtles, is also being conducted on a wide
scale. Unconfirmed reports suggest that tons
of freshwater turtle meat are being exported
regularly to far eastern countries.

Sindh Wild Life Department

The Indus dolphin, locally known as bhulan, is one of the world»s rarest mammals

Pollution impacts ecosystems in that it reduces
or eliminates species. The discharge of sewage
and industrial pollution is growing in the
country as well as in Sindh. Karachi is
specifically impacted as it has many industrial
areas, all of which discharge their effluent and
other waste into water channels and the sea.
The use of pesticides and fertilizers has also
been a cause of species loss and pollution of
habitats such as wetlands and other water
sources. Many creeks and coastal waters suffer
from eutrophication due to high levels of
fertilizer residue. Coastal areas are also afflicted
by oil pollution from ships and other vessels.

Depletion of Water Resources
Poor seasonal flooding and inundation, low to
below average rainfall, shrinking of inland
waters, drying up of dhand and dhora,
pollution, and conversion of wetlands into
agricultural lands in the coastal belt have all
contributed to shrinking habitats. For example,
in wetland habitats, the quality of water has
become unhygienic due to inadequate
recharge from natural resources and

contamination from effluent and dumping of
saline subsoil water from the tubewells. This is
especially true in the case of Hamal, Manchar,
and Nurruri lakes. The LBOD has destroyed
the wetlands in Nawabshah, Badin, and Thatta
districts, which have either dried up or been so
degraded that waterfowl that used to inhabit or
frequently visit these areas are either recorded
in low numbers or not seen at all. One species
that has been particularly hard hit by depletion
of water resources is the Indus blind dolphin,
which has been affected by ever-decreasing
supplies of freshwater and had its movements
hindered by the construction of barrages along
the Indus River.
Decreasing supplies of water in Sindh have
also adversely affected flora species. Water
resource management policies have generated
the construction of an increasing number of
barrages, leading to changed hydrological and
ecological conditions and further depletion of
flora resources in Sindh. The construction of
the Sukkur Barrage in 1932 converted the
scrub forest of the area into paddy land and
increased waterlogging to such an extent that
much of the indigenous flora in the command
area was destroyed. The irrigation system, due
to its lack of drainage facilities, has also led to
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Pollution
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IUCN Pakistan

Sindh Ibex at the Kirthar National Park

the further degradation of soil and land
conditions making them unfit to support
traditional plant varieties.
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Lack of Research
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Although there are data related to species in
several institutions like the National
Herbarium, the Pakistan Museum of Natural
History, the Karachi University Herbarium, the
provincial Forest Department, Wildlife
Department, and CEMB etc., there is no
compilation of all data on floral and faunal
species making it difficult to assess their
actual nature and status. There are weak
linkages between the institutions working in
this field with the consequence that research
being conducted is not shared or coordinated
amongst the relevant stakeholders. Research
and data analysis have not focused on
information regarding the variety of species
and the rate at which they might be depleting.
For example, although many plants are used
by indigenous communities as medicinal
plants, there is no research to develop new
technologies and innovations, which would
enable Pakistan to export value-added
products rather than raw material. Similarly
almost 800 species of marine fish have been

recorded, however no analysis of their
population status and distribution has been
undertaken. Information on soil biodiversity is
also limited and reliable data are only available
for soil-borne fungi.

Lack of Conservation and
Planning
Conservation of biodiversity, especially in the
case of flora, is currently a low priority, which
translates into a lack of management planning
for the effective implementation of policy.
Although efforts are made to conserve wildlife,
plants are almost always excluded. The same
is true for faunal species and for ecosystems
as a whole. Interaction between the
stakeholders and interest groups, especially
between researchers and NGOs has been
weak. This has resulted in uncoordinated and
ineffectual campaigns that have not been able
to muster support or generate enthusiasm
from the communities and groups who could
have benefited from them. There are
insufficient trained professionals coupled with
poor understanding of the immense economic
value of this sector and the potential for
growth in opportunities for communities.

Institutional Weaknesses

Supporting Actions

Although wildlife protection legislation exists,
it is not being implemented effectively by the
relevant departments. The Sindh Wildlife
Department (SWD), and other related
agencies, have little political influence and
capacity, and therefore have been unable to
tackle the wide-ranging issues that have led
to the depletion of wildlife resources in the
province. Owing to lack of capacity, there is a
dearth of current and reliable data related to
the major species of Sindh, and especially
those that are threatened. Research is being
conducted by universities in the field of
wildlife but there is little correspondence or
coordination with government agencies
working in the field.

●

Advocating and lobbying with government
agencies to ensure environmentally
sustaining flow of water in rivers.

●

Documenting lessons learned and the
success stories of government and NGO
interventions. Subsequently, strong
lobbying should be undertaken to
approach the federal and provincial
governments and donor agencies to fund
similar activities.

●

Integrating conservation and sustainable
use of biodiversity in provincial and
district level development plans.

Institutional Strengthening
Wildlife, forestry, fisheries, and agricultural
departments, working in various areas related
to biodiversity need to be strengthened
through capacity building and training of staff
in order to expand and improve the
information base through close collaboration
with each other. In addition, there is a need to
develop and institutionalize systems to
monitor the components of biodiversity and
implementation of conservation activities. It is
also important that these institutions have a
strong link to policy-making organizations.
The SWD for example should be provided
with effective training of staff, adequate
funds, and updated technical equipment to
ensure effective data compilation. There is a
need to build the capacity of the department
to ensure the implementation of management
plans, particularly for Protected Areas. The
SWD needs to address increased advocacy
on issues related to wildlife degradation
including the indiscriminate felling of trees in
urban development projects in Sindh as well
as exploratory activities in wildlife
sanctuaries.

This area perhaps needs the most attention in
the form of undertaking surveys and publishing
literature on the current status of biodiversity in
the province to ensure effective conservation
policies. This should be initiated by carrying
out a census of game birds and animals after
the breeding season. Based on such a census,
the number of birds/animals to be hunted on
each permit and the span of the hunting
season can be determined. This should be
followed by collecting information on flora and
fauna species and conducting a population
census and studies on the current threats
facing them. There is also a need to conduct
research on threats being faced by various
ecosystems, the benefits of biodiversity, and
how this relates directly to species variation in
the wildlife sector. Widespread dissemination
of such data is necessary among the
community and wildlife professionals, as well
as policy-makers to ensure commitment to the
sustainable use of biodiversity.

Supporting Actions
●

Designating relevant institutions to collect,
organize, maintain, and disseminate data
regarding biodiversity.

●

Conducting surveys and undertaking
research to assess the variety of species
and genera.
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PROPOSED
INTERVENTIONS

Research and Development
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●

Preparing authentic and reliable
inventories of endangered and threatened
species so that effective steps may be
taken for their preservation.

●

Studying the effects of climate change,
the use of agricultural
pesticides/insecticides on the surrounding
environment, and the impact of invasive
species.

●

Developing new technologies and
innovations with regard to natural
resources currently being used by local
communities (such as medicinal plants) to
allow them to export value-added
products rather than simply raw materials
from this sector.

Policy and Legislation
There is inertia in implementing legislation like
the Forest Act and the Wildlife Protection Act
that safeguard biodiversity resources. Much of
the legislation related to biodiversity is more
focused on wildlife preservation rather than on
flora conservation and thus it has to be
amended to incorporate the needs of this
sector. Furthermore, appropriate policies and
plans related to biodiversity conservation need
to be developed, adopted, and integrated into
sectoral plans and programmes.
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●

Ensuring compliance to the CBD by
developing an effective framework for its
implementation and building the capacity
of agencies to comply with it.

●

Designating protected areas on the basis
of diversity, value of resources, and level
of habitat destruction.

●

Ensuring compliance with
recommendations outlined in the BAP and
re-activating the BAP Committee to
oversee its implementation.

●

Amending NEQS to cover specific areas
where biodiversity resources and
ecosystems are under threat, i.e. in
agricultural lands where pesticides and
herbicides are regularly used.

●

Institutionalizing and strengthening impact
assessment (EIA and SEA) procedures for
projects, programmes, and policies.

●

Developing policies to regulate access to
and use of genetic resources.

Conservation Efforts
Both in-situ and ex-situ conservation efforts
need to be undertaken as outlined in the CBD
and emphasized in the BAP. In-situ
conservation is recognized as the primary
approach to biodiversity conservation and is
particularly concerned with protected areas
and the environment surrounding them. It is
essential that the protected area system is
strengthened, protected area management is
made more effective, and local communities
are involved in it. This can be done by
undertaking a review to identify gaps,
implementing legislation, and providing for
collaborative management systems involving
government, NGOs, and local communities.
The protected area system also needs to be
expanded to ensure that all terrestrial,
freshwater, coastal, and marine zones are
represented. Critically threatened ecosystems
should be immediately surveyed and identified
and plans made for their conservation. Of
critical importance is the revision/development
of effective protected area management plans
for various sites.

Ex-situ conservation is also necessary to
support in-situ conservation. This can be very
useful in conserving threatened and
domesticated species, medicinal plants, other
plant and tree species, and micro-organisms
through seed banks, gene banks, in vitro
storage, and captive breeding. Captive
breeding is especially useful to restore
endangered species back into the wild. This
type of conservation also provides researchers
with opportunities to study all kinds of
biodiversity in controlled conditions.

Supporting Actions
●

Updating the system of protected area
categories and redefining boundaries if
necessary; based on species-area and
species-perimeter considerations.

Encouraging the establishment of private
and community-protected areas.

●

Building the capacity of protected area
authorities through the provision of
funding, equipment, staff, and training.

●

Compiling a compendium of current exsitu activities such as herbaria, livestock
breeding farms, seed banks, genome
banks, plant breeding centres, and captive
breeding farms.

●

Assessing the capacity and effectiveness
of existing ex-situ programmes for
conserving biodiversity and implementing
new programmes for priority species.

●

management. It is important to involve such
organizations and to strengthen them to
undertake projects related to conservation of
biodiversity with increased community
involvement. This can also be done by
developing educational and awareness-raising
material for different target groups on wildlife
issues through popular media and include
biodiversity-related information in school
syllabuses. This should be supplemented with
courses at the university level on wildlife
management to start a support group of
trained personnel.

Supporting Actions
●

Providing incentives to farmers to cultivate
small wood lots or grove plantations for
roosting species and persuading land
developers to leave scattered brush and
scrub jungle where birds can breed easily
and escape from predators.

●

Setting up game farms in the private
sector with incentives in the form of
subsidized soft loans; these farms would
have facilities for raising game animals
with the increased involvement of experts
and the community to aid in the
development of this industry.

●

Establishing crocodile, freshwater turtle,
frog, toad, reptile, and amphibian
hatcheries with increased community
involvement and public/private
partnerships in this field.

●

Encouraging trophy hunting with proceeds
being shared between local people and
wildlife protection staff.

●

Encouraging public/private partnerships in
the establishment of recreational spots for
ecotourism for the benefit of the local
community like the Crocodile Park near
Gharo in Thatta District.

Strengthening the capacity of current exsitu programmes by providing funds,
equipment, and training.

Community Awareness and
Involvement
Innovative conservation programmes and
projects need to be undertaken by
government departments with the active
involvement of local communities. This would
also provide jobs and result in economic uplift
of the surrounding areas ƒ in addition to
conservation. Salaries for community
members directly involved in conservation
projects can be raised from the proceeds of
permitted hunting and from financial
assistance received by wildlife trusts. The
establishment of private game farms should
also be encouraged to decrease pressure on
government reserves. Such activities have
yielded positive results in other parts of the
country. The SWD has recently introduced
trophy hunting of the Sindh Ibex, through the
formation of a CBO for this purpose, which
has been very successful in the conservation
effort and has helped to raise funds that are
used for community uplift projects. Such
efforts should be replicated in other areas
that host important species of wildlife of
the province.
Many NGOs and CBOs, operating at the local
level, are involved in natural resource

●

Building the capacity of village level CBOs
and NGOs to undertake projects related to
the conservation of flora resources and
reforestation activities with increased
community involvement.
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CHAPTER 9

Fisheries
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T

arine fisheries make a significant contribution to the
national economy through export earnings and play an
even more important role in the livelihood of coastal
fisherfolk who rely on this activity as their sole
source of income.

BACKGROUND: MARINE FISHERIES

IIn
ntt eerrnnaattiioonnaall AAgg rreeeem
meennttss aanndd PPrroo ttooccoo llss iinn FFiisshheerriieess
UNCED Agenda 2; 1992 ƒ the protection and preservation of highly diverse marine ecosystems and
the problems that degraded ecosystems pose to marine fishing activities.
The 1995 UN Fish Stocks Agreement ƒ the need to maintain the integrity of ecosystems and to
consider problems posed by fishing and degrading ecosystems.
The 1995 FAO Code of Conduct for Responsible Fisheries ƒ an ecosystem-based approach to
fisheries management. Artisanal and small-scale fisheries are accorded special recognition and it is the
only fisheries subsector specifically mentioned in the Code.
Source: Briefing Note on Legal Framework for Managing Land-based Activities that Impact the Coastal and Marine Environment in Pakistan,
IUCN Report for GPA-UNEP (2005)
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In Sindh, fishing is an important source of livelihood as the entire southern end of the province is
lined by 350 km of coastline. In 2000, 84 693 MT, valued at Rs.7.9 billion, of fish and fish
products were exported accounting for 48 percent of the total export of the country (out of a
total estimated at 665 000 MT). This makes marine fisheries a key livelihood source for the
people of Sindh. The total number of people engaged in the fisheries sector during 2000 and
2001 was estimated at 360 000. Out of this figure, 135 000 people (37.5 percent) were engaged
in marine and 225 000 (62.5 percent) in inland fisheries. In terms of marine productivity, Sindh is
considered to be the most productive area. This area is marked by a broader continental shelf,
extending 110 km from the coast, which is indented by a number of creeks in the Indus Delta.
This particular area has been subject to overexploitation of its resources by unchecked and
uncontrolled fishing practices.
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Individually, small-scale fishing units are less
threatening to the marine ecosystem than largescale units. This is because they participate in
multi-species fishing with low quantities of gear
that are often passive and selective, and accord
with the fisheries resources that are seasonally
accessible to their gear. With the widespread
adoption of motorization, small-scale fisheries
have grown significantly over the past two
decades. The rapid expansion of artisanal
fishing capacity under open access regimes has
begun to exert pressures on coastal fisheries
resources. There are increasing conflicts
between different groups as a result of
increased mobility of fishing vessels, capacity
expansion, and overfishing pressures.

ISSUES
Overfishing, degradation of the ecosystem,
and unsustainable exploitation of marine
resources are some of the major issues in this
sector along with an alarming rise in pollution
levels in fishing waters. Along with that is the
emission of toxic material by sugar mills and
other industries through drains to Zero Point
creating massive poluution issues for fisheries
in that area as well as in Badin and Thatta that
need to be addressed.
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Lack of Infrastructure
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Mismanagement in the fisheries sector is the
main cause of most of the problems and
constraints facing the fishing industry. Karachi
Fish Harbour (KFH) is the only harbour
equipped for the adequate landing and
processing of catches for export. Balochistan,
with a longer coastline, also transports its
harvest to Karachi for processing and export,
as the facilities in Balochistan are inadequate.
The KFH is heavily congested, with over 2 500
fishing trawlers causing acute environmental
problems and degradation of the marine

ecosystem. The Korangi Fish Harbour,
constructed for berthing vessels and setting up
industries for deep-sea catches, remains
inoperative since its completion in 1995.
Furthermore, fish production and fish quality
have suffered considerably because of lack of
landing facilities along the coastline. The
majority of fishing craft unload their harvests on
the beaches where considerable spoilage of
fish occurs and contributes to the pollution of
the physical environment of the coastal regions.
Equipment, procured during the execution of
development projects has not been properly
utilized and, more often than not, has been
damaged or destroyed due to misuse.
While there is a proposal for establishment
of hatcheries for marine fisheries and shrimps
in the coastal area, so far no outlets for mari
culture and shrimp farming have been
earmarked.

Overexploitation
The authorities have so far been unsuccessful in
checking or preventing the overexploitation of
biomass or the stopping of trans-shipments of
catches on the high seas. In the Exclusive
Economic Zone (EEZ) located 35 to 200 nautical
miles off the coast, foreign fishing vessels also
operate under a licence provided by the GoP. It
is alleged that these vessels are overexploiting
the marine resources and also intrude into the
coastal waters. There are also accusations that
many of these vessels remove the catches
without bringing them to port or being made
part of the export process. The authorities
should look into these issues and take
necessary action, if required, as these practices
could not only adversely impact the marine
resources of the country but also local fisherfolk
who could be deprived of their livelihoods.
Also due to the absence of a seasonal ban on
fishing by deep sea trawlers, there is concrete

Sindhi fisherfolk are faced with shirinking employment opportunities

Human Settlements
Fishing settlements along the coastline have
developed in such a haphazard fashion that
this limits the scope of their activities as the
facilities to support the sustainable growth of
this industry do not exist. Due to the lack of
facilities related to loading, unloading,
packaging, and storage of fish catches, the
local fisherfolk»s make-shift arrangements
cause undue pollution to the surrounding
environment. These activities generate
considerable solid waste of inorganic nature
but as there is no sorting and removal of

garbage, the beaches remain littered with
plastic bags, crates, containers, nylon nets, and
rubber tyres. Also, fishing settlements along the
coast of Sindh are plagued by limited transport
facilities as well as insufficient linked roads,
technical equipment, and socio-economic
infrastructure, including adequate supplies of
drinking water, schools, and health centres.
Population pressures compounded by
interprovincial migration of people from the
agricultural and livestock sectors in other
parts of the country are adding to the
problems. This has decreased employment
opportunities for traditional fisherfolk of the
area and increased the pressure on marine
resources. While fishing settlements have
expanded, the infrastructure they require for
their sustainability has yet to be developed.

PROPOSED
INTERVENTIONS
Policy and Administrative
Management
Many different authorities including the
Karachi Fish Harbour Authority (KFHA), the

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

evidence of marine life being depleted. There
is a consensus among experts that shrimp
resources are being overexploited. The
catches have already surpassed the maximum
sustainable yield of an estimated 600 000 to
650 000 MT per year in Sindh and Balochistan
due to the unregulated shrimp-catching fleet
and environmental degradation. A similar fate
awaits squid and cuttlefish, the harvesting of
which has increased owing to increased
export demand. Moreover, reduced flow of
Indus water downstream of Kotri Barrage,
silting, and pollution are leading to ecological
changes which are having an adverse impact
on bivalves, particularly of oysters.
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Coastal Development Authority (CDA), and the
Maritime Security Agency (MSA) are
responsible for activities related to marine
fisheries and coastal management. Increased
coordination and collaboration is necessary
among these different players to ensure
mutually supportive policies related to the
growth of this sector. There is an urgent need
to improve management structures and
operations of the marine fisheries sector for
greater equity and sustainability through
consultative mechanisms. However, with the
fisherman being the main stakeholder here,
greater recognition should be given to smallscale rather than large-scale fisheries. To
accomplish this, policy focus has to move
away from targets that increase fish
production to the development of a
management structure that encourages
conservation of the ecosystem and
sustainable fishing goals.

●

Evaluating the impact of diminishing
freshwater on the conditions of the Sindh
coastal mangrove forests and the socioeconomic implications for coastal and
deep sea fisheries. This is necessary to
establish the minimum amount of water
flow required for the Indus Delta.

●

Establishing a separate Coastal Zone
Authority for Karachi given its economic
importance, ecological status as well as the
complexity of issues at play in this area.

●

Enforcing integrated coastal zone
management approaches, strategies, and
actions for all development in coastal
areas. This would also require improved
and effective coordination between all
government agencies with authority over
coastal areas.There is an immediate need
to provide the small fishermen with
modern gear and facilities for proper
storage of their harvest as well as training
them on the usage.

●

In the coastal area of Badin and Thatta,
land for shrimp farming and mari culture
be earmarked separately each for the
bigger, the medium and the small farmers.

Supporting Actions
Giving authority to one agency over the
mangrove ecosystem along the coastline
as these areas, which host valuable
species, provide necessary support for
the marine fishing industry.
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Abu Baker Shaikh
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Fishing is an important source of livelihood in Sindh

Infrastructure Development
There is a need for increased support of the
current marine fishing industry with increased
access to credit, improvement and
development of landing facilities, and the
establishment of postharvest facilities at
appropriate sites along the coast. The private
sector should be encouraged to invest in the
development of fish harbour infrastructure
facilities in the Karachi and Korangi Fish
Harbours. It should also be encouraged to
become involved in the development of the
deep sea fishing industry.

Supporting Actions
●

●

●

●

Investing in the domestic development of
fishing technology and encouraging better
fishing techniques among fisherfolk. Training
for fisherfolk should be conducted and they
should be provided with subsidies and
credit facilities to obtain better equipment.
Developing shrimp and finfish aquaculture
facilities through the re-activation of
shrimp and finfish hatcheries of the Marine
Fisheries Department (MFD) and the
National Institute of Oceanography (NIO).
Establishing landing centres at various
sites along the Sindh coastline including
Keti Bundar, Shah Bundar, Goth
Mubbarak, and Sonara. This requires
meeting infrastructure needs such as a
network of jetties and cold storage
facilities at important landing sites with
effective links to market centres.
Encouraging investment by the private
sector in the development of postharvest
facilities including landing, processing,
packaging, and preservation facilities in
selected fishing villages, and upgrading
these facilities at Karachi Fish Harbour.

●

Exploring the untapped resource potential
of such industries as light fishing, jigging
for squid, trap fishing for crabs and finfish,
and utilization of mesopelagic resources.

Research and Development
The lack of R&D in the field of marine fisheries
makes informed and effective policy-making
difficult. It also makes it hard to lobby for
necessary provisions for the development of
this sector including adequate freshwater
releases. Current and reliable statistics on fish
biomass are necessary for the analysis of loss
of biodiversity in coastal waters as well as
environmental degradation in the surrounding
area. There are several institutes that have the
required facilities to undertake these R&D
activities including the NIO, the Centre of
Excellence in Marine Biology, and the
Department of Zoology at the University of
Karachi. These institutes should have
increased coordination and collaboration with
local indigenous groups and with policymaking organizations to make the research
more effective at grassroots and policy levels.
Economic valuation of marine resources
should also be undertaken and fishing quotas
must be assessed to ensure sustainability.
There is a dire need for research to be carried
out on brackish water and drains fisheries,
that can provide invalubale information on the
beeding bed for shrimps and other valuable
species.

Supporting Actions
●

Improving human resource and skills»
development through the re-activation of
the training programme at the Fisheries
Training Centre in Karachi.

●

Raising awareness through widespread
information dissemination on
sustainable and efficient fishing
practices, the disadvantages of using
harmful nets, and the importance of
using certain devices like the Turtle
Excluder Device (TED).

●

Providing health, education, sanitation,
and water facilities for fishing villages
along the coast of Sindh.
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With the assistance of commercial banks
and financial institutions provisions for
development loans for inputs for
increasing the production of small farmers
be arranged. At the same time there
should be provision of small development
loans with low interest rates to fishermen
and fish farmers.
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●

●

●

●

Undertaking research and preparing
updated data banks of the physical,
climatic, hydrologic, and ecological
features and processes of the Sindh coast.

Exploring possibilities of Individual
Tradable Quotas, which would entitle the
holder to a catch of specified weight and
type of fish.

●

Establishing MPAs with authority and
supervision of these areas delegated to a
relevant and capable government agency.
MPAs in other countries have been very
beneficial in rehabilitating overexploited
areas as well as increasing the
productivity of adjoining areas by
providing necessary and safe breeding
and rearing grounds for fisheries.

Conducting resource surveys and
research on fish stock, migratory patterns,
and biological studies of demersal,
pelagic, and mesopelagic fish to develop
strategies for sustainable fishing.

Laws and Legislation
A lax regulatory environment owing to weak
implementation of laws has hindered the
growth of the marine fisheries sector. It is
therefore recommended that a comprehensive
analysis should be conducted on all existing
legislation, with necessary amendments and
increased focus on implementation
mechanisms with the imposition of fines
and bans.

Supporting Actions
●

Enforcing the Exclusive Fishery Zone
(Regulation of Fishing) Rules (1990) and the
Territorial Waters and Maritime Zones Act
(1976), to prevent pollution in the deep sea.

●

Enforcing the Sindh Fisheries Ordinance
(1980) after necessary amendments to
cover agricultural effluents.

●

Re-activating the Marine Pollution Control
Board with responsibility for pollution
mitigation, especially during emergencies
such as oil spill disasters.

●

Drafting legislation to require gradation of
fishing boats/trawlers and reduction in the
number of boats operating within a 12
nautical mile zone.

●

Enforcing laws relating to overfishing in
territorial waters. This should include the
imposition of severe penalties on foreign
fishing vessels as well as enforcing the

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

92

seasonal ban on fishing, which must be
applied to all commercial fishing craft
without any concessions or exceptions.

Supporting local indigenous fisherfolk
groups like the Fishermen»s Cooperative
Society and the Fisherfolk Forum, and
establishment of similar organizations in
fishing villages along the coast.

INLAND FISHERIES
Inland fisheries play an important role in the
national economy and are considered an
important source of livelihood. Sindh, being
situated on the Arabian Sea coast, has much
to offer in this sector.

BACKGROUND
In 2000, it was estimated that approximately
225 000 people were involved in inland
fisheries. The growth potential of this industry
is vast if the main constraints to its
development are removed. These constraints
include poor infrastructure, decreasing
supplies of freshwater, fisherfolk»s
inaccessibility to necessary services like credit
and postharvest facilities, and weak regulation
and control over fishing in inland waterbodies
ƒ thus leading to exploitation of resources.
There is also no check on the quality of fish
catches which incurs problems in the export
of these products.
In 1992 fish farmers» training and extension
centres have been established at Mandodero,
Sukkur, and in 1998 Chilya, Thatta District for
the promotion of fish farming, extension
services, and provision of fish fry and
technical assistance to farmers of the upper
and lower Sindh. Hatcheries and fish fry
supply centres were established in Badin
(1998), Bubak (Jamshoro District - 1998), and
Larkana from 1995 to 2000.
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The inland fisheries sector has been suffering
from degradation of the ecosystem and
unsustainable exploitation of freshwater
resources, accompanied by an alarming rise in
pollution levels. Other constraints are poor
hygienic conditions at landing sites and at
fish-processing units.

Lack of Planning and
Management
There is a lack of management planning in the
Sindh Fisheries Department relating to policies
on fishing rights, reclamation of land, pollution
control measures, and developing viable fish
markets and conservation practices. The
wetlands located in forest areas are also
managed by the Sindh Fisheries Department.
There has been very low participation of local
fisherfolk groups in projects related to the
development of the inland fisheries sector.
There is weak enforcement of current
legislation related to the fisheries sector. This
includes the NEQS, the Pakistan Fish
Inspection and Quality Control Bill (1997), and
the Sindh Fisheries Ordinance (1980).

Infrastructure
Fish markets, which are crucial for the
establishment of a viable fish farming industry,
are poorly developed. While fishing
settlements have expanded, the infrastructure
they require for their sustainable development
has yet to be developed. Inland fisherfolk
suffer from inadequate transport facilities,
which limit the range of marketing for their
catches. There are no credit facilities available
to the fish farming industry. This, compounded
by the shortage of water, low supply of quality
fish fry, and minimal technical expertise,

further aggravates the situation. Postharvest
losses in the fisheries sector account for a
vast amount of the catches being discarded
or destroyed and such neglect causes further
depletion of resources. Postharvest loss is an
area which has been given little attention by
the Sindh Fisheries Department and facilities
for transport, storing, packaging, and
processing of fish catches are not available.
Also, hydrological structures (e.g. barrages) in
the past have been equipped with fish ladders
to facilitate the upstream migration of fish.
Unfortunately, these ladders have not been
designed by fisheries experts but rather by
engineering experts, so travel by vital fish
species like palla has been impeded.

Fishing Rights
Fishing rights on about 1202 public waters or
fishing waters in Sindh are awarded through
yearly leases via an open auction and licensing
system. Fishing in these resources is governed
by the Sindh Fisheries Ordinance (1980)
promulgated for the protection and
conservation of inland fish resources. Poor
fisherfolk, however, do not have the political
power or sufficient funds to compete for a
licence to fish in these areas. A system has
evolved in which a contractor leases out yearly
fishing rights and employs fisherfolk to fish in
these areas. But this has proved to be an
exploitative system in which the fisherfolk do
not reap any economic benefits from their
catches and are rather employed at nominal
rates by the contractor. This system has
caused low production and damage to the
already fragile ecosystem in the wetlands.
Neither the contractor nor the Sindh Fisheries
Department keeps any record or statistics on
fish production and the fish stocks of these
waters. Therefore there is no check on rampant
overfishing, which is having a negative effect
on the biomass of these waters.
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Inadequate Research and
Information
There is inadequate research for the
sustainable development of this industry.
There is a dearth of information regarding
current fish stocks, effective channels of
commercial promotion of the fish industry,
destruction of fish habitats, and the long-term
impact on fisherfolk as well as biodiversity
and postharvest losses. Due to the absence of
statistics on current fish stocks it is
impossible to gauge the level of overfishing in
fishing areas. There is also no information on
indicators of sustainable use in inland
fisheries.

PROPOSED
INTERVENTIONS

Supporting Actions
●

Encouraging the development of
postharvest facilities, particularly with the
private sector, and local community
involvement as well as women»s
involvement. Activities could include
preservation services, packaging,
processing, and marketing of catches.

●

Establishing hatcheries to supply better
quality fish, specially for export value fish
like the catfish species, to local fish
farmers as well as the strengthening and
upgrading of existing hatcheries.

●

Establishing model farms to demonstrate
and promote fish farming. Value
addition/processing plant at bigger lakes
like Manchhar, Keenjhar, Chotiarian and
Sukkur and Jacobabad may be developed.

●

Improving aquaculture techniques like pen
culture and cage culture through
demonstration projects.

●

Improving the structure of local fishing
boats and the use of appropriate gear to
ensure sustainable catches.

●

Developing and implementing
conservation programmes to safeguard
particularly vulnerable species.

●

Training of manpower through human
resource development schemes.

Management and Marketing
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There is a need to develop and implement
comprehensive management plans for the
Sindh Fisheries Department to effectively deal
with the multifaceted issues facing the
development of the inland fisheries sector.
Planning of relevant projects with increased
focus on sustainable fishing and conservation
of resources would be possible with the
allocation of sufficient funds for this process in
its ADP.
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The development of viable fish markets is
crucial to the productivity of this industry. In
this regard, it is necessary to provide the
related infrastructure to support this activity
including roads linking fishing villages to
markets and important urban centres,
transport facilities, provision of water
supplies, credit facilities, and postharvest
facilities to fishing communities by the
government and existing local NGOs. There is
also a need to support private sector
involvement as well as options for
public/private partnerships. An effective
monitoring system should also be established
to check the quality of the catches to ensure
that fish quality meets international export
requirements.

Laws and Legislation
It is necessary to enact proper legislation to
regulate the inland fisheries sector. Currently,
laws are not enforced effectively leading to
issues related to user rights, overfishing, nonregulation of fish size/quality, and degradation
of fish habitats. First and foremost, the Sindh
Fisheries Act should be reviewed and updated
based on sustainable development and
conservation principles. The Pakistan Fish
Inspection and Quality Control Bill (1997) must
also be enforced to maintain hygienic
conditions, quality control, and certification
for export.

Supporting Actions
●

Promulgating laws to declare certain
fresh/brackish water fish-breeding areas
as protected areas to safeguard fish
habitats.

●

Enacting legislation to require gradation of
fishing boats.

Supporting Action
●

Exploring the handing over of abandoned
infrastructures like sick units and
unproductive hatchery units to local
fisherfolk to run on a cooperative basis.
This will not only ensure that such units
are looked after and made effective, but it
will also provide local communities with
additional income, management skills, and
a sense of ownership.

Research and Development
Due to insufficient data in the fisheries sector,
there is a need to encourage institutes and
universities to pursue research. This must be
on relevant topics such as sustainable fishing,
fishing on scientific lines, current fish stocks,
conservation practices, impact studies on the
introduction of new or invasive species on
biodiversity, and minimizing postharvest
losses. The development of a database of fish

Sindh»s fisherfolk community have virtually no access to
civic amenities

stocks will help formulate effective policy on
sustainable practices. Research should also
focus on disease-control techniques, fish
nutrition, feed formulation, genetics, and
pollution control and should be undertaken by
the Sindh Fisheries Department in
collaboration with relevant university and
research departments. There is also a need to
study the feasibility of establishing pen
hatcheries in areas around Sindh for
marketing and promotion of the inland
fisheries sector.

Supporting Actions
●

●

Strengthening linkages between
researchers and local fisherfolk»s
cooperative societies with the help of local
NGOs and the Sindh Fisheries Department.
Research on the development of
aquaculture, focusing on increasing
productivity.
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Participation of local communities in the
conservation and sustainable use of inland
fishing resources is crucial to the
advancement of this sector. For their effective
involvement there is a need to develop new
fishing cooperative societies and support the
existing ones in fishing villages all over Sindh.
Capacity building of the community is also
necessary in terms of raising awareness on
sustainable fishing practices, establishment of
credit facilities, the use of proper fishing gear,
technical training on skills» enhancement, and
access to advanced technology for fish farms.
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Livestock
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indh has a robust breed of livestock and much of the
population is directly or indirectly engaged in livestock
farming. More than 75 percent of the rural population
practises livestock farming and there are farms in both
the private and public sectors.

BACKGROUND
There are four livestock farming systems in Sindh, namely: subsistence farming, market-oriented
farming, peri-urban farming, and urban farming. These systems have not been categorized and
the majority of the farmers use subsistence farming methods. However the market-oriented
farming system ƒ where it exists ƒ is performing better than the rest of the sectors.
Sindh has a large livestock population constrained by low productivity per animal (milk, meat,
wool, skin and hides) due to low genetic potential, shortage of good quality feed, contagious and
parasitic diseases, ineffective management systems, weak livestock improvement and
development, ineffectual policy-making organizations, and lack of R&D policies in this field.
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ISSUES
Feeding Inputs
Owing to shortage of inputs like fodder, water,
and space, about 75 percent of dairy buffaloes
at urban farms are being slaughtered. More
than 80 percent of the calves are also being
slaughtered at the age of four to five days. The
calculated availability of Total Digestible
Nutrients (TDN) is short by 5.69 MT. Also the
available Digestible Protein (DP) is short by
1.47 million MT. This indicates that livestock
remain undernourished and the production of
meat and milk is affected adversely.
The availability of feed resources is declining
due to the constant pressure of increasing
livestock population, frequent droughts, and
increasing pressure on cultivable land for the
production of crops for human consumption.
Furthermore, extension services offered to the
livestock sector that should include access to
modern inputs, technology, and livestock
health services are weak.

Infectious Diseases
Livestock are plagued by many infectious
diseases, mainly due to insufficient knowledge
about the benefits of timely vaccination and
other measures of disease control. There is a

network of veterinary hospitals and dispensaries
at district, tehsil, and union council levels, which
provide diagnostic services, treatment of sick
animals, and preventive vaccination. However,
their numbers and the facilities they provide do
not meet the growing demands of this sector.
The areas of disease diagnosis and monitoring
are still weak as is the epidemiology of
diseases. Vaccines are often in short supply and
their quality is poor. This results in less than 25
percent of the animals being vaccinated. There
is very little information regarding the incidence
of diseases, animal mortality, geographical
distribution of disease agents, and the
environment. Anthrax, black quarters, foot-andmouth disease, enterotoximia, contagious
caprine, and ovine pleuro pneumonia are
common.

Breeding and Production
Although Sindh has a good livestock
population, improvements in the performance
of breeds and exploitation of their genetic
potential have been minimal. As such milk and
meat production per animal has not witnessed
any breakthrough changes. In fact, per capita
availability of milk in Sindh has been reduced to
14 ounces from 22 ounces. There is also a
shortage of purebred stock, which according to
estimates is only 10 to 15 percent of the total
livestock population. This is attributable to lack
of knowledge, the high cost of managing and
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feeding breeding bulls, non-availability of good
breeding bulls, and a weak artificial
insemination programme. Most breeding is
carried out in rural areas without innovations
and modern technology. Herds are managed
without due consideration to hygiene, housing,
and proper feed. The breeding of livestock is
still being undertaken through the traditional
natural system and farmers are unaware of
artificial insemination or other modern
techniques that they could be use for the
improvement of the breeds.
In Karachi, there is greater concentration on
the development of commercial farming for
milk production and therefore there is greater
stress on wheat bhoosa and cotton seed
cake, as all dairy animals are kept on this diet.
High maintenance costs of livestock and no
proper pasture grounds for animals in Karachi
are adding to the problems in the city.

PROPOSED
INTERVENTIONS

the development of such facilities is crucial.
The government also needs to initiate the
establishment and implementation of food laws
to increase the production of hygienic and
processed milk as well as consumer awareness
campaigns launched through the media.
Development of breeding farms and private
sector meat-farming schemes should be
encouraged through increased access to credit
and other facilities for the rearing of male
buffalo calves, feedlots/fattening units for thari/
kankrej calves, fattening units for older and
weaker animals at breeding farms, and
insemination of large-sized beef breeds. To
save the high yielding buffaloes and calves
(aged 3-4 days) from being slaughtered
developing dairy villages and export processing
zones for meat animals on unutilized
government land in specific areas can be
looked into.

Supporting Actions
●

Improving livestock markets in rural areas
through the installation of weighing
bridges and changing the system of sale
to a weight-based system, which will
eliminate the role of the middleman who is
currently taking 20 percent of the cost.

●

Establishing more and better equipped
animal hospitals and mobile veterinary

Livestock Management
Livestock Management Centres need to be
established for better coordination among
farmers as well as to provide them with support
structures. Appropriate government support in
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Awareness-raising programmes on livestock management are imperative
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health units for effective treatment of
animal disease with a capcity to produce
vaccines for viral diseases.
●

Strengthening of extension services to the
livestock sector; the government must
support the private sector and NGOs in
this regard to set up projects to improve
existing and develop new extension
services on a priority basis in Sindh.

●

In the arid areas integrated meat
production schemes be started and
development of rangeland and fodder and
forage development work be carried out.

●

Involving rural women for development of
livestock and conversion of milk into byproducts be carried out.

●

livestock and poultry farming sector. This
requires that more public funding be made
available to R&D from the operational budget.
The farming system needs to be upgraded
from this budget to encourage greater adoption
of market-oriented farming in addition to
subsistence farming. Furthermore, scientific
information should be provided to farmers to
ensure that they are able to compete in the
market. This should be complemented by
analysing factors affecting decision-making
processes associated with investment in
livestock, in different socio-economic
conditions and within the context of a total
farming system.

Supporting Actions
●

Identifying the characteristics of different
livestock systems and understanding the
characteristics of different subsystems of
livestock production such as dairy
production, meat production, and
draught animals.

●

Undertaking research on poultry and
livestock diseases, prevention and cure as
well as technology transfer to farmers.

●

Undertaking research and exploring the
potential of artificial insemination.

●

Transferring research results to the farmers
via appropriate technology transfer
methods and an effective extension system.

To increase production, development
loans with low interest rate through the
assistance of mircrfinance institutions
needs to be encouraged.

Research and Development
Basic and applied research needs to be
conducted on potential at all levels of the

Technological Innovations
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While technological advancements are
necessary, they must be introduced after
ensuring that new technology, especially that
imported from abroad, accounts for the
variability between farm resources and animal
practices in Sindh. The technical packages
imported from other countries previously
lacked an understanding of the everyday
livestock techniques practised by local farmers
and the basic rationale behind these practices.

Nasir Ali Panhwar
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Livestock farming in Shindhs» rural areas still based on
age-old methods

Technological support should include the
introduction of high pedigree/fertile bulls and
artificial breeding programmes at the village
level; improvement in feeding practices through
propagation of multicutting fodder, straw

enrichment techniques and mini feed mills at
the district level; and increasing the coverage
of artificial insemination through provision of
equipment, training of inseminators, and
improving the supply of semen. The private
sector should be encouraged to establish
artificial insemination centres via increased
access to credit, income tax exemptions, and
duty free imports of equipment.

Employing non-conventional feed such as
sugar by-products. Livestock is
customarily maintained on conventional
feed coming from natural rangeland
vegetation, fodder crops, cereals, and
milling of by-products in the irrigated
areas of the province. The use of crop
residue like wheat and rice straw, and
cotton crop residue after their on-farm
physical or chemical treatment could help
to mitigate the lack of feed resources.

Promotion of dairy farming is key to poverty reduction in
rural areas

Dairy Farming

Wool Production

Dairy villages should be established on
government lands with sufficient access to
markets through linked roads; adequate
services for production and maintenance should
be provided in areas which have no dairy
production facilities. In addition a milk collection
system on a community/cooperative basis
needs to be developed through cold storage
chains in rural areas. The private sector should
be encouraged to set up dairy farms and milk
powder plants to stabilize seasonal milk
fluctuations.

Wool production is another area that can be
developed by improving large-sized and fertile
kachhi and kooka rams. An R&D institute has
been formed by the private sector and this
should be supplemented with an improvement
in the marketing of wool products,
introduction of modern techniques for
improving the quantity and quality of wool,
and the establishment of wool processing,
dyeing, and carpet manufacturing units. To
improve the quality of skins and hides, there is
a need for increased training of farmers and
butchers and a need to establish markets for
skins and hide-related products.

Supporting Action
●

●

Since there is surplus milk in the far flung
rural areas, a milk collection system
through trained people be developed and
link with milk markets having the required
cold chain facilities in Hyderabad and
Karachi.
Modern biogas plants can be installed in
commercial dairy colonies which will
produce gas for home consumption and
the residue can be used as fertilizer. This
will check pollution as well as increase the
income of the farmers.

Poultry Development
While a bigger as well as important sector, it is
not included in the developmental plan.
Through creating poulty development centres
at district level hatcheries for rural Egyptian
poultry birds, disease diagnosis lab and mini
feed mills can be established.
Furthermore backyard poultry farming for rural
women where 50 to 100 birds can be kept for
increasing the income level as well as production
of meat and eggs can be encouraged.
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Supporting Action
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CHAPTER 11

Industrial
Development
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ndustrial development is not just limited to the
manufacturing and service sectors. Agriculture, fisheries,
and natural and mineral resources are also key
components of industry in any developing economy.
Pakistan»s main industry relies on the production of
agricultural outputs such as wheat, rice, and cotton.

This is complemented by a number of textile, pharmaceutical, and
consumer goods industries that make use of Pakistan»s multifarious
resource base.

Sindh»s process of industrialization began with the creation of planned industrial estates and the
development of an engineering base. The Sindh Industrial Trading Estate (SITE) was the first
industrial estate to be established in Karachi in 1947 and it was meant to serve as the industrial
hub of the country. Today it contains about 3 000 industries and provides employment to over 550
000 people. Agricultural and mineral resources form the backbone of the formal industrial sector
in Sindh with agro-industries and industries in the oil and gas sector. The informal sector is led by
small-scale manufacturing units based on indigenous or indigenized technologies, which produce
consumer products; these account for 50 percent of the industrial production in Sindh.
Sindh»s industries encompass agricultural, horticultural, and livestock production and processing
of products; textiles; tanning; pharmaceuticals; minerals; cement; salt; sugar; cotton; coal; china
clay; oil and gas production as well as the steel and automobile industries. However, inadequate
infrastructures have stifled the growth of the industrial sector in Sindh over the past few
decades. Industrial production in the province peaked in the mid-1990s, but has since declined
indicating a reduction in industrial activity.
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Sindh hosts 70 percent of Pakistan»s industry

The Government has adopted a very liberal
policy for industrialization in the province and
no NOC/Permission is required for setting up
an industrial unit except for the following:-

Federal/Provincial
●

Arms and Ammunition

●

Security Printing, Currency and Mint

●

High Explosives

●

Radio Active Substances and

●

Alcoholic Beverages

An extensive industrial infrastructure has been
set-up through-out the province. There are
seven large size and 18 small industrial
estates in nearly each District of the province.
Four small industrial estates namely Small and
Cottage Industrial estate super highway by
pass Karachi, small and cottage industrial
estate Hawksbay, Karachi, small and cottage
industrial estate Bin Qasim, Karachi and SIE
for power looms, Hyderabad
During the current financial year 2005-2006,
an amount of Rs.572 million has been
allocated for the development schemes
related to the industries sector:-

Investment Climate
Investment facilitation boards at provincial and
federal government levels have been set-up to
monitor, facilitate and assist foreign investors
for their investment initiatives. For overseas
Pakistanis and international investors,
schemes are being chalked out to help and
facilitate investment from abroad to set-up
new industrial ventures and preference will be
given to foreign investors for allotment of land
in and outside the industrial estates.
PCOI has been established with the main
purpose of accelerating the processes
attracting over-seas investment from abroad
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The GoS is currently considering an exemption
on property taxes for newly developed
industries in order to boost the industrialization
process. Also, it has announced a grant of
Rs.500 million for development work in the SITE
area, which will be spent on construction, repair
of roads, improvement of sewers and other civic
facilities. In order to respond to rising inflation,
the government recently decided to allow the
industrial sector to produce its own power,
which should reduce the cost of inputs as well
as ease pressure on power utilities. To deal with
the problem of bureaucracy, the Department of
Industries, GoS has notified only six agencies to
be responsible for inspection instead of the
previous 22 agencies.
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by identifying feasible projects in potential
sectors and these steps have shows marked
improvement in the over-all flow of investment
that has come into the province of Sindh.
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On account of problems of multiplicity of
taxes and unorganized inspections by various
government departments/agencies, the
following steps have been taken for the
establishment of:

One Window Facility
Three taxes, property tax, professional tax and
cotton fee are being collected by the Excise
and Taxation Department from the
industrialists. Betterment tax, surcharge and
additional surcharge, however, were abolished
in 1.7.2001. This facility is to be introduced in

50000..000000
5
57722..000000
5

North Karachi, Federal B Area and Korangi
with the support of respective trade
associations.

ISSUES
Industrialization has had to face many
challenges, including the entry of smuggled
goods from other provinces, the production of
low quality products by an increasingly
aggressive informal sector, and the growth of
the underground economy. In an effort to
promote development in Sindh, 24 large and
small industrial complexes were established in
different parts of the province. However, this
policy failed as the infrastructure facilities in
these areas were insufficient and substandard,
and could not cater to the demands of
the industry.

Inadequate Infrastructure
The federal government has failed to provide
adequate infrastructure such as the
establishment of an internationally competitive
engineering industry to develop technology
locally to build plants and equipment. This
would help to decrease establishment costs
as well as costs related to operation and
maintenance. As the province had no capacity
to build capital and intermediary goods, it has
had to import them to keep industrial units
functional. For industries to adopt
technological innovations, they require large
financial inputs, which have been obtained
through foreign loans in the past. This practice
has increased the debt burden as well and
has led to the unsustainable nature of
industrialization. The road density in Sindh is
also inadequate to support the transportation
of farm produce to industrial units or to
facilitate the transportation of minerals from
their sites to the processing destinations.

High Costs of Production

Surveys of the quality of industrial wastewater,
gaseous emissions, and solid waste discharged
into the environment, have indicated that there
is a dire need to implement pollution-control
technologies in the industrial sector. This issue
has been sidelined because industrialists argue
that this would raise the cost of production,
affecting output, which is already
uncompetitive. This is a particularly pressing
issue for industries like the textile, tanning, and
chemical processing units in SITE, because
they discharge liquid effluents that exceed
allowable limits, leading to environmental
degradation of land and water resources.
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High import duties, high cargo handling
charges at the ports, increased red tape,

lengthy delays in shipment release, and
increasing costs of imported items are
discouraging industrial development. Karachi
Port, for example, has one of the highest
shipping and handling charges in the region.
Similarly, excessive charges are also levied on
the import of raw materials and machinery in
certain industries like packaging, food
production, and plastics manufacturing. This
ultimately leads to high consumer and market
prices, contributes to rapid inflation and
overpricing of products, and affects the
quality of life of low-income groups.

IUCN Pakistan
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Principals of industrial ecology need to be promoted

Political and Economic
Instability
The political instability within the country and
the ensuing inconsistency of government
policies are fundamental factors that
discourage industrialization. This is a major
problem in Sindh as it currently plays host to
almost 70 percent of Pakistan»s industry. Of
late however, industrialists have moved from
Sindh to Punjab because better incentives are
provided in terms of lower land prices, taxes,
and tariffs. The cost of registering companies
is also higher in Sindh so industrialists prefer
to set up new industries in Punjab. There is
also less interference from the bureaucracy in
Punjab. Hence people in Sindh are opting for
trading, real estate businesses, and the capital
market as opposed to establishing industries.

PROPOSED
INTERVENTIONS
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Infrastructural Development
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The government needs to review its support
to industries through increased support for the
development of an engineering base, greater
incentives in the establishment of industries
as well as a review of the high cargo handling
charges at Karachi port as they increase the
industrial cost of production and discourage
exports. There must be more effort to add
value to local products by making technology
available and accessible. Devolving the power
of governing the affairs of industrial estates to
either an autonomous industrial estate
authority or an industrial estate association
must also be explored. This association
should then be responsible for providing all
forms of industrial infrastructure, including
those related to pollution control.

Supporting Actions
●

●

Reinvesting the revenue collected in
upgrading the infrastructure of the
industrial estate concerned.
Developing an engineering base so that
equipment can be manufactured in

Pakistan rather than imported from
abroad.
●

Ensuring that the cost of power remains
feasible, such as the cement industry,
which is deteriorating due to the
excessively high price of furnace oil and
increased power costs.

●

Establishing separate industrial estates
for Small and Medium Enterprises
(SMEs).

●

Establishing industrial estates and new
businesses outside urban areas to quell
the influx of people to urban areas.

Environmental Protection
There is a need to focus on environmental
issues such as pollution, hazardous waste,
and health and safety of workers. More
studies in this field could help contribute to
greater enforceable legislation to ensure
industry compliance, particularly with
environmental regulations. Principles of
industrial ecology must be understood and
applied in new industries, and should be
promoted within existing industries. The
siting of hazardous industries should not be
allowed in residential areas and the existing
ones should be relocated from these areas.
≈High tech∆ industries as well as those which
produce less pollution and are more
environmentally friendly should be promoted.
Undertaking analysis of energy production
processes and application of stricter
environmental codes of conduct are also
necessary requirements in addition to
developing hazardous waste management
and disposal systems. Combined Effluent
Treatment Plants (CETP) must be installed in
all industrial estates in Sindh. Industrial
associations (e.g. SITE) and the various
Chambers of Commerce and Industry should
be engaged in the initiative.

Supporting Actions
●

Promoting greater interaction of
industrialists with the Sindh Small
Industries Corporation (SSIC). Finance,
pollution control, and infrastructure

●

Developing incentive mechanisms to
promote less polluting industries.

●

Promoting industrial units that are related
to the local ecology, such as consumer
items and agro-based industries in
rural areas.

●

Educating industrialists on environmental
and social compliances for audits that are
now required by most foreign companies.
Annual environmental and social reporting
should be made mandatory. Social and
environmental compliance should be
made mandatory with the granting of
licenses and permission for new industry.

●

Providing greater support to the Cleaner
Production Program (CPP) in Sindh. The
CPP focuses on ways to apply cleaner
production technologies to the industrial
sector in a cost-effective manner.

●

Including pollution charges in the cost of
products.

●

Environmental baseline surveys of all
major industrial sites should essentially be
carried out on a priority basis to obtain
authentic information on various pollution
levels, waste disposal practices, air
emissions, generation of hazardous waste
etc. This would assist in the preparation of
environmental management plans for the
implementation of NEQS.

●

A No-Objection Certificate (NOC) from the
relevant EPA, approving the EIA of the
project, should be a mandatory
requirement for all new projects. Provision
of utilities or the approval of construction
plans of new industries should be subject
to this NOC.

Business Incentives
Political will and stability are imperative for
sustainable industrial development. Provincial

infrastructure should be developed and
incentives should be provided. The sales tax
generated from this sector should be given to
the respective provincial governments for reinvestment. Industries should also be
facilitated to focus on cheapest production
and export ƒ and enhancing the economies
of scale. In this regard a Facilitation Centre for
export-based industries may be established.
The one-window operation should not only
apply to establishing an industry, but should
be a continuous process that facilitates the
operation of the industry. Since the quota
regime has ended, international business can
be lost if operations are not made more
efficient.

Supporting Actions
●

Upgrading the informal sector; relocate its
productive units into planned estates and
finance their advancement through SME
development schemes.

●

Ensuring quality assurance by making ISO
certification mandatory for all units,
including those in the informal sector.

●

Ensuring quality assurance by providing
financial incentives (e.g. tax relief) to
industry for getting their businesses ISO
14000 certified.

External Alliances
In order to capitalize on the growing interest in
foreign investment, the industrial sector in the
province must create linkages with
international private sector firms. These
linkages do not only have to be in the areas of
production and manufacturing but should also
focus on the provision of infrastructure, the
import of machinery, and the acquisition of
technology i.e. education and training for
higher productivity levels.
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Energy
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P

akistan»s per capita energy consumption is low, standing
at about 16 percent of the world average. In Sindh, 42
percent of energy is consumed in the domestic sector
and 35 percent by the industrial sector. This points
to the underdevelopment of the province especially as
it has the largest industrial sector in the country and

the two major ports.

BACKGROUND
The existing power distribution in Sindh does not relate to the population distribution in the
province, and hence, is incapable of meeting the energy needs of people living in remote
locations. The installed capacity for electricity generation has risen continuously to meet
demands, but its growth became stagnant from 1998 to 2001. Gas is not accessible to people in
rural Sindh; many rural towns are not on the national grid and therefore do not have access to
electricity. People in these towns turn to alternative sources of energy to fulfil their needs including
the felling of trees for use in wood-burning stoves. Fifty-two percent of energy used in Sindh is
based on fuelwood, 17 percent on electricity, 8 percent on gas, and 6 percent on kerosene.
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Eighty-four percent of exploration activity in the oil and gas sector is taking place in Sindh. Since
the late 1990s, Sindh has replaced Balochistan as the major producer of gas in Pakistan. Sindh»s
natural gas reserves amount to almost 16 trillion cubic feet out of Pakistan»s total reserves of 24
trillion cubic feet; the province contains 95 percent of the coal deposits in the country.
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Despite the fact that Sindh has 95 percent of
the coal reserves of Pakistan, coal production
in the province has been decreasing in the last
few years. Mines owned by the private sector,
comprising 80 percent of the total mines in
Sindh, lack capital resources and technical
expertise to make them efficient in
management and production processes.
Production has been affected by many factors
including the location of coal mines in isolated
areas where adequate power is not available
and the quality of coal is poor.
Renewable energy technologies have been
experimented with in Sindh (e.g. windmills for
water pumping, wind turbines along Karachi»s
coast for generating electricity). But none of
the programmes has made a substantial
addition to Sindh»s energy resources.
Some projects currently in the pipeline include
hydroelectric projects being pursued by
WAPDA including two run-of-river projects
(Bunji 4 710 MW and Dhasu 3 712 MW);
installation of a coal-fired power plant in Thar
with an estimated capacity of 600 MW at a
cost of US$128 million; rehabilitation of the
Lakhra Coal Power Project; gas-fired power
plants being imported from the United Arab
Emirates (UAE) to be installed in Karachi and
Lahore; and 11 new Independent Power
Producers (IPPs), which will report to the
Private Power Infrastructure Board.
Furthermore, the Ministry of Science &
Technology has installed solar water
desalination plants of 250 gallon/day capacity
at Tharparkar, through the Pakistan Council of
Scientific and Industrial Research (PCSIR).
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Institutional Capacity
The power sector is dominated by public
sector utilities, which suffer from overstaffing,
declining technical skills, lack of proper
infrastructure, financial and technical
inefficiencies, poor governance, dependence
on public sector financing, indifferent
competition, and poor consumer accessiblity.
Institutions like Karachi Electric Supply
Corporation (KESC) and WAPDA have been
unable to cater to the excess energy demands

of an ever-increasing population and have
been plagued by mismanagement, an
inefficient billing procedure, and an inability to
control illegal electricity connections. There is
also weak coordination between government
agencies and other stakeholders in the power
sector.
WAPDA generates more energy than is being
consumed. Low-income groups do not have
enough purchasing power to utilize this
resource. WAPDA generates excess power
(hydroelectric) during summer months, but
there is a deficiency during other months. In
Sindh, the Hyderabad Electric Supply
Corporation, HESCO (with 32 percent losses)
and KESC (with 37 percent losses) provide
power. HESCO has more domestic consumers
than industrial and commercial consumers.
This is a disadvantage as industrial and
commercial consumers pay higher tariff rates.
Rural electrification is taking place rapidly but
will increase losses because consumers in
rural areas do not have the capacity to pay,
which may lead to theft of electricity. This
practice is already common in many lowincome urban settlements in Karachi and in
other large urban centres.

Commercial Environment
The imposition of a tariff structure that
subsidizes some consumers at the expense of
others is negatively impacting the
development of a competitive power industry.
In an environment where commercial and
industrial users are subsidized over
agricultural and domestic users, there is an
increase in the misuse of electricity. There is
limited participation of local electrical
engineering industries in the development of
the power sector, even though this industry
has the potential to provide most items
required for transmission and distribution to
meet international standards and at
competitive prices as well. There is a large
loss of potential revenue caused by high
transmission, distribution, and auxiliary losses
and pilferage. The distribution network is
hampered by overloaded conductors, feeders,
and transformers. Lack of computerized
information on loading positions coupled with
insufficient funds encourages corruption
among workers.
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Of Pakistan»s five oil refineries, the two older
and larger refineries are located in Sindh. Their
output is declining by 3 percent every year,
mostly because their technologies have
become outdated and the equipment has
depreciated. Oil and gas reserves are being
depleted rapidly. With the current rate of
production, it is estimated that all indigenous
oil reserves will gradually disappear in the first
decade of this century, whilst the gas supply
will hold out until the second decade.
Indigenous energy sources like
hydroelectricity, coal, oil, gas, and renewable
energy are slow to develop due to the political
deadlock over the issue of large dams as well
as the limited capacity of public sector
agencies such as the Pakistan Mineral
Development Corporation (PMDC).

Wind Energy
Wind energy is the fastest growing technology
in the sector. Wind data collection at 42
different locations along the coastal areas of
Sindh and Balochistan was initiated by the
Pakistan Meteorological Department (PMD)
during 2001. This first phase of data collection
has been carried out at a height of 100 ft. with
an investment of only Rs.18 million. The
process of wind data collection requires much

more investment and should be given a high
priority. The total number of wind turbines
planned for installation until 2010 will have a
capacity of 700 MW, and will involve an
investment of some Rs.50 to 60 billion. An
additional investment of at least 1 percent of
this amount is to be allocated to acquire more
accurate wind data collection, which will help
in planning relevant project design.

PROPOSED
INTERVENTIONS
Institutional Strengthening
The emission of sulphur oxides and
particulates during the coal-burning process
significantly adds to environmental and health
problems necessitating the establishment of
an Environmental Management Cell with
appropriate training facilities in each thermal
power plant. Environmental Impact
Assessments should be conducted for each
individual project and private sector
involvement should also be encouraged in
government-run institutions. This will ensure
professionalism, competitiveness, and
financial viability. Capacity building of
organizations like the Private Power
Infrastructure Board should also be
undertaken to provide greater support to
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public√private partnerships in this field.
The institutional development and capacity
building of KESC and WAPDA, including
training of staff and instilling a policy of
conservation and transparency, should be
attempted with the help of both public and
private sector organizations. Creating a
separate ministry of energy at the provincial
level to consolidate government work in this
field must also be explored. Currently the
development of energy resources falls under
the jurisdiction of many different ministries
which makes the decision-making process
cumbersome and slow.

Supporting Action
●

Recruiting qualified technical staff
including environmental, socio-economic
specialists, financial advisers, managers
and engineers in organizations like KESC
and WAPDA to enhance capacity to
handle issues ranging from revenue
collection, billing procedures, and
adherence to operational and
maintenance budgets.

Distribution System
Transmission lines should be installed on a
priority need basis. The secondary
transmission and grid system needs to be
upgraded to ensure full capacity utilization
and uninterrupted supply of energy to tail-end
users. There should be increased efforts to
stagger load profiles and reduce consumption
at peak hours and increase load factors.

hydroelectricity. Currently only one-third of
the potential of hydroenergy is being utilized
whereas two-thirds is left unexploited; this
issue should be given greater attention. Other
options include facilitating the import of
equipment, minimum installation charges as
well as offering tax incentives on the
purchase of renewable energy technology.
These measures are being proposed in new
legislation being drafted on this subject.
Incentives should be given to the private
sector to encourage entry into the renewable
energy sector, for example in the field of CNG
technology. The government is proposing to
make this technology tax free for five to ten
years as well as offering subsidies, fiscal
incentives, and loans for its greater use. In
addition, recently, solar energy has been
provided to Narian√Khorian, twin villages just
50 km from Islamabad with a population of
about 600 and virtually no civic amenities.
They are the first villages in the country to be
provided with power via solar energy
utilization through the installation of small
solar energy plants on rooftops as part of a
demonstration project of the Alternative
Energy Development Board (AEDB). After
completing the first ever Rs.3.9 million solar
energy project, the AEDB, working under the
Prime Minister»s Secretariat, plans to launch
similar electrification projects in other
backward areas of the country.

Supporting Actions
●

Increasing the use of wind energy in Sindh
because of its favourable coastal belt.
Wind energy should be subsidized by the
government to encourage greater use.
Academic and research institutions need
to be strengthened to conduct more
research on this subject.

●

Establishing model plants for solar energy.
Greater awareness regarding the benefits
of solar power is necessary for the
technology to be transferred. Cooking
habits and culture need to be changed.
Also, costs of such technologies should
be kept low to encourage greater use.
Solar panels can be installed on the roofs
of high rise buildings. These can also be
installed on government buildings to serve
as models for replication.

Supporting Action
SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

●

114

Increasing private sector involvement in
the upgrading of the distribution system.

Renewable Energy Sources
Currently the deficit in KESC»s supply and
consumer demand is being met by
purchasing power from other companies at
higher rates. It is therefore necessary to
increase the current supply of energy in a
cost-effective manner, particularly in the field
of renewable energy which is at present an
untapped resource. One option is to actively
pursue projects related to the generation of

●

Subsidizing the cost of solar and wind
energy installation and providing
companies with technical expertise to
undertake maintenance of such
technology. Battery Charging Units should
be provided with solar and wind energy
technologies particularly in rural areas so
people do not have to travel a long
distance to have their batteries charged.
Researching the potential of wave energy
in Sindh. Tidal energy generation through
the use of ocean currents can also be
utilized. Difference of temperatures
between ocean surface and greater
depths can also be used for electricity
generation.

●

Discouraging indiscriminate felling of
trees, and promoting smoke-free, fuelefficient stoves, particularly in areas where
gas and electricity are not available.
Waste oil can be used as a domestic fuel
but a special burner for this will need to
be developed.

●

Enacting an Ordinance to promote
Renewable Energy (RE) Technologies with
the following goals:
1. Develop passive solar home designs
to suit our environment and culture.
2. Utilize RE for a number of 10 000gallon-per-day water desalination
systems.
3, Ensure 2 percent of RE grid power
generation in the province each year.
4. Micro finance 5 000 solar cookers,
1 000 solar geysers, and 1 000 solar
lights. This will result in cash savings
and provide local low-tech jobs for
poor communities.
5. Introduce RE technology courses in
five schools, two colleges, and one
polytechnic institute in each district,
and all universities.

6. Train 50 engineers and technologists
in the field of RE at the postgraduate
level.

Alternative Energy Sources
In order to encourage energy efficiency in
sectors like agriculture, there is a vast
potential to utilize biomass as a source of
energy, particularly in rural areas. This will
lower production costs and be a source of
relief to small- and medium-sized farmers, as
well as to large farmers. It is therefore
necessary to encourage greater research in
this field.
It is necessary to increase the share of coal in
the total energy mix, particularly in Sindh, by
developing indigenous coal reserves. This
would involve the establishment of integrated
coal mining plants for power generation,
petrochemical plants, and increased use of
coal gasification technology via government
incentives. However these must be done after
proper EIAs and must incorporate
environmental and sustainable development
principles.

Supporting Actions
●

Establishing biogas plants in rural areas.

●

Increasing access to gas in rural areas.

●

Training of engineers and technicians in
coal technology, with a view to
environmental and sustainability issues, at
the postgraduate level, to encourage the
development of this Indus.

Legislation
There is a need to establish and implement
legislation to encourage fuel efficiency
practices in prime sectors such as
transportation. Conversion from petrol to
CNG, particularly in the public transport
sector, must also be encouraged and
enforcement of a strict time limit for its
implementation must be set.
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Minerals and
Mining
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T

he mineral and mining sector, which ranks third in
Pakistan after the industrial and agricultural sectors,
earns more than 101 million rupees annually. Mining has
emerged as the largest recipient of Foreign Direct
Investment (FDI) in the country.

BACKGROUND
Out of Pakistan»s daily production, more than 56 percent and 37 percent of oil and gas outputs
respectively are derived from Sindh. Besides oil and gas, 26 minerals from Sindh, contribute to
the national economy. In addition, Sindh contains 95 percent of the coal reserves of the country.
About 60 oil and 44 gas fields have been discovered with average daily production of oil of up to
34 794 barrels per day and 422 432 million cubic feet of gas per year. Shell Oil Company,
Pakistan Petroleum Limited, Esso, Hunt Oil Company, and the Oil and Gas Development
Corporation have successfully discovered oil and gas in different parts of Sindh.
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Since 1947, limestone, celestite, fuller»s earth,
coals, glass sand, gypsum, flintstone, and
alum shale have been discovered in Sindh.
Cement industries are being set up in the
province utilizing limestone and gypsum, and
clay is used in ceramic tile manufacturing
factories.

ISSUES
Mining Practices
Unfortunately, the mining and exploration
processes, particularly those used in coal
mining, are obsolete and slow. Underground
mining of coal can lead to soil subsidence
(causing damage to homes, roads, and
agricultural land). Excessive pumping of water
from the mine areas often results in the
collapse of ground surface. This problem
occurs frequently in the Lakhra coal mines
where rocks are naturally weak and have not
been properly supported. Coal-mining
activities near the main water channels (e.g.
the Sonda coal field area) can be particularly
hazardous if proper remedial measures are
not employed to avoid acid mine drainage.
Substandard physical and social conditions

ƒ such as long work hours, insufficient
oxygen, lack of proper ventilation, inhalation
of coal dust, and noise pollution ƒ pose a
serious health hazard for the miners. Dust
from mines is capable of causing a
substantial negative impact in the immediate
areas of release. Coal mining produces
air pollutants, which include dust, carbon
monoxide, sulphur dioxide, oxides of
nitrogen, hydrogen sulphide, and
trace metals.

Lack of Information
There is a lack of information regarding
mining location, issues, geographic
distribution, total land degraded through
mining activities, terrestrial mines under
active exploration, the total area of mining
leases that are active and dormant, and the
location of mining fields in terms of their
sensitivities. The periodic monitoring of
mineral issues, geographic distribution,
economic size of mining units, techniques,
and balance between demand and supply is
also non-existent.

PROPOSED
INTERVENTIONS
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Sindh contributes significantly to the country»s oil and gas
production

A separate cell for the exploration of minerals
in the Department of Mines and Mineral
Development needs to be set up. Such a cell
can provide infrastructural facilities to areas
such as Lakhra, Sonda, Meting√Jhimpur, and
Tharparkar, which are integral to the mining
industry yet remain underdeveloped. There is
a need to develop roads, and provide water
and electricity to these areas with the
cooperation of mine lease holders, mine
labour organizations, and foreign investors
and donors. This cell can also employ mining
engineers, drillers, and other technical staff
and fix a five-year target for the exploration
and development of minerals. There is a need
to focus on other minerals for mining such as
granite and limestone and set up appropriate
mining and support industries to develop
these products.

There needs to be greater emphasis on
environmental issues related to mining
including disturbance of land during mining
(especially in areas where strip or surface
mining is carried out), generation of waste,
percolation, and transportation. According to
PEPA »97 rules and regulations, EIAs should
be mandatory for all mining projects. A Mine
Development Plan should also include an
Environmental Management Plan (also
produced as part of an EIA), which should
address issues like soil management,
overburden and spoil disposal, barriers to
arrest noise pollution, air pollution,
reclamation of back-filled areas, reclamation
of nalas and fields, and improving the quality
of life in human settlements surrounding
mines and suggesting practical mitigation
measures.

Supporting Actions
●

Promoting mechanized mining methods to
minimize wastage and optimize output.
Spoil/ tailing should be properly disposed
of following disposal methods as
prescribed by mining industry guidelines.

●

Amending and implementing the mining
legislation such as the Mines Act of 1923
to promote mechanized mining.

●

Developing environmental guidelines for
the mining sector to make the mining
sector in Sindh environmentally friendly.
Mitigation measures should be adopted to
minimize environmental impacts generated
by coal and other forms of mining.

●

Establishing an Environmental
Management Cell with appropriate training
facilities in each thermal power plant and
conducting EIAs for each individual
project.

●

Enforcing as well as making the Mining
Concession Rules 2002, that provides for
environmental protection, more
comprehensive.

●

Strengthening and equipping the law
enforcing agencies and the inspectorates
of mines.

Training and Orientation
Training institutions should be established,
especially in coal-mining areas to train local
people, for example, coal mining in Thar. A
training institute has been built in Khanot, and
there are now plans to build one in Lakhra.
Training schools should be established close
to mines, in coal-producing areas.
Monotraining institutes also need to be
established. Within the curricula of existing
polytechnic institutes, mining should be
included to produce trained personnel in this
field. The training centre at Jamshoro Thermal
Power Station, established by WAPDA, should
be revived for training workers in coal-fired
power stations. Future skilled and unskilled
people may be trained there for the Thar
Coalfield Power Stations. A separate Sindh
Mining Training Board should be established
to plan and implement human resource
development and utilization programmes in
coal-mining technology.

Supporting Actions
●

●

●

Educating and training mine sardars or
quarry managers and labourers. Rescue
centres need to be established and should
offer a minimum of two weeks of training,
including raising awareness on the
Mines Act.
Adopting mechanized mining methods to
improve extraction efficiency and the
value of the minerals.

Ensuring that mining safety laws are
followed so that the occupational health
and safety conditions in coal mines can
be improved.

●

Establishing medical facilities in each
mining area and ensuring that miners are
properly treated.

●

Setting up of rescue centres at the various
mining fields.
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CHAPTER 14

Urban
Environment
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T

he dichotomy of the urbanization process is never more
apparent than it is in Sindh where rapid urban
development is proving to be both a driving force and a
bane on development. As cities and towns are growing
in terms of population and modernization, there is a lack
of synergy between the level of infrastructure and

facilities required to support this growth. Undoubtedly, the growth
itself is also increasing at a phenomenal rate making the challenge
even greater.

BACKGROUND

Physical conditions in urban Sindh do not compare well with the Pakistan average, except for
Karachi. On average there are three persons per room, piped water is available to only 68.2
percent of the population, there are independent latrines for only 50 percent of the dwellings,
and only 50 percent of the houses have an RCC roof (1998 figures). There is a need for parks
and open spaces for recreation. There is a deficit in housing units and half of the population of
Karachi and Hyderabad live in katchi abadis. According to experts, Karachi needs at least 60
000 plots every year to provide residential facilities to the increasing population, but due to the
lack of planning and resources, planners have failed to provide such accommodations.
The Space and Upper Atmospheric Research Commission (SUPARCO) has recently been
assigned the task of conducting a feasibility study on the development of a transportation
control plan for Karachi. The main objective of the study is to develop a strategy to deal with
environmental issues related to fuel and vehicular emissions to minimize negative effects on the
environment and on human health. The organization is using its mobile laboratory to collect
relevant data on this subject. Other major tasks include measurement of the performance of
vehicle engines; electronic tuning of minibuses, cars, rickshaws; health impact survey of
residents at 26 observation points; assessing the impact of petrol, diesel, LPG, and CNG on
vehicles; and analysis of the effect of increased pollution on cultural practices and socioeconomic conditions in the city. Under public/private partnership ≈green buses∆ have been
introduced that use CNG as a source of fuel.
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Sindh has an urban population of 14.84 million which constitutes 48.9 percent of the total
population of the province and is much higher than the percentages for Pakistan as a whole
(32.5 percent), Punjab (31.3 percent), Balochistan (23.3 percent), and NWFP (16.9 percent). Of
the three major cities in Sindh (Karachi, Sukkur, and Hyderabad), Karachi is by far the largest and
determines the nature of urbanization. It has a population of 9.27 million ƒ unofficial estimates
raise this figure to 13 million, or 10 percent of the population of the country. Due to its somewhat
better infrastructural facilities and employment market, many people continue to migrate here
from various parts of the country.
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The World Bank together with ADB is working
with various development organizations to set
up a Clear Air Initiative for Asian Cities (CAIAsia). This initiative is also being undertaken in
Pakistan and Karachi has been chosen as a
component. CAI-Asia intends to promote and
demonstrate innovative ways to improve the
air quality of Asian cities through partnerships
and sharing of experiences. This will be done
by bringing together relevant stakeholders
from the government, the private sector, and
civil society. In addition, international
development agencies, internationally
organized NGOs, and private sector entities
will also be included in the initiative. IUCN
Pakistan and CAI-Asia have entered into a
partnership agreement to establish a local
CAI-Asia network in Pakistan, and to jointly
provide assistance for this initiative. The goal
of this network is to ≈promote better air quality
management in selected cities in Pakistan∆.

ISSUES
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Sewage and Solid Waste
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Sewage collection and disposal are available
to approximately three million of the urban
population (28 percent) only. In the absence
of proper disposal and treatment facilities,
municipal and industrial effluent in Sindh is
discharged into the nearest drainage canals,
depressions, water channels, rivers, or the
sea. Small towns of Sindh have an even
greater problem in terms of lack of sewers.
Sanitation facilities are not available in many
low-income and slum areas in urban Sindh.
The management of municipal solid waste in
all the urban centres of Sindh comprises
neighbourhood garbage usually being
dumped at a kachra kundi. From here it is
taken by trucks and dumpers and hauled to
distant landfill sites; however this is also not
done on a regular basis. In the small towns,
only 30 to 40 percent of solid waste is picked
up, and not all of it is transported to a
dumping site. Karachi generates a very large
volume of solid waste and as a result of
mismanagement many informal dumping sites
have appeared recently, creating
environmental hazards. So far the solid waste
recycling industry has not been incorporated
into the formal solid waste management

system. As a result, the system does not
work efficiently.

Air Pollution
Air pollution problems are a high priority issue
in cities and towns all over Pakistan and they
are no less important in Sindh. According to a
UNICEF study, 81 percent of children under
the age of five in Sindh develop acute
respiratory infections, which is the highest
figure amongst the four provinces. The
infections are mostly attributable to the
substantial quantity of lead and carbon
monoxide emitted by vehicles. In addition,
pollution emitted by the industrial sector is
also compounding the problem. In Karachi, the
high level of pollution has resulted in an
increase in respiratory tract infections, which
account for the hospitalization of 23 percent of
patients at the Civil Hospital. A comprehensive
approach is required to decrease the levels of
air pollution. At present, coordination between
the various stakeholders (i.e. provincial
government, city governments, private sector
organizations, and NGOs) is weak.

Water Scarcity and Pollution
Water pollution is another major problem in
most cities and towns. Poor quality of water
has led to recent outbreaks of infectious
diseases some of which have resulted in
mortality. Freshwater is invariably
contaminated with salts drained from the
drainage basin, sewage, industrial effluent,
and fertilizer or pesticide residues. The
irrigation drainage channels such as LBOD
and RBOD carry these toxins from the fields.
Municipal and industrial effluent cause more
problems as there is no system for its disposal
and treatment. Most of this effluent is
discharged into the nearest water channel,
river or the sea. For example untreated water
from Sukkur, Hyderbad, and Kotri is
discharged into the Indus, the Phuleli Canal,
and the Kalri Baghar Canal respectively. In
Karachi, sewage and industrial waste is
dumped into the Lyari and Malir rivers, from
where it ultimately flows into the sea.
Supplies of water are also not adequate and
water is not available to cities that are distant
from the irrigation network. In Karachi for

Shahid Hussain

Picturesque view of Bagh Ibne Qasim at Clifton, Karachi

Transportation
Transport is an essential part of urban life, and
as such vehicular traffic in Karachi has
increased by a factor of 32 in 40 years. On
average, 700 vehicles are being added to
Karachi daily. The consequence of the increase
in vehicular population in Sindh is congestion
and an increase in the level of air and noise
pollution. In addition, the infrastructure to
support a good bus system is not in place.
Bus terminals, depots, workshops, and
intercity bus terminals either do not exist or are
insufficient. The public transportation system is
inefficient and ineffective and estimates
suggest that there are 40 persons competing
for one bus seat in Karachi compared with 12
in Mumbai. Efforts to build a mass transit
system in Karachi have, so far, not been
feasible. In bigger cities, due to the inefficient
public transportation system, the elite sector of
society relies on many personal vehicles,
further adding to congestion problems.

Urban and Land-use Planning
Land-use planning needs to be determined by
social and environmental considerations and
not simply on the basis of land value. There is
currently a contradiction between the process
of urbanization and what the government is
promoting. Laws for land use either do not
exist or are not implemented effectively. Landuse planning does not concentrate upon
appropriate siting of industries and creating
buffer zones between them which would
encourage appropriate spatial development.
One of the biggest challenges of urbanization
is the issue of the land mafia, which is illegally
occupying land in Sindh. Furthermore a
powerful nexus between
bureaucrats/politicians and developers is
legalizing the occupation of land and the
misuse of amenity plots.

Intercity Migration
Karachi has always been a haven for migrants
from the interior of Sindh, as well as from
other parts of the country. Most of these
migrants come in search of employment. Due
to inadequate proper housing facilities, those
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example, the net availability of water is 350
MGD, while the requirement is 600 MGD.
Potable groundwater is available in only 28
percent of the urban land mass of Sindh.
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Migrants who did not report

Provinces

to be made responsible for knowledge
management of local conservation, a key to
holistic urban planning. These maps could be
made available through a digital mapping and
GIS system. In addition, a resource-use
profile for all urban centres must be
developed that includes supply and demand
for water, treatment and recycling of waste,
energy consumption, solid waste generation,
re-use, recycling and disposal, and
air pollution.

Supporting Actions
●

Introducing planning and urban
design/management in the graduate and
postgraduate curricula at the relevant
universities of Sindh and ensuring that
architecture schools and engineering
departments make their curricula
relevant to the problems of the urban
areas of Sindh.

●

Collaborating with civil society
organizations such as NGOs which are
involved in urban development. These
organizations can be valuable in collecting
and disseminating vital information that
can be used for designing user-friendly
projects. They can also be instrumental in
creating public awareness regarding
forthcoming mega projects and in the
rehabilitation of displaced persons.

PROPOSED
INTERVENTIONS
Urban Planning
Proper urban planning for infrastructure
development projects must take into account
the needs of urban residents. Such planning
should include, on the one hand, strategies to
minimize issues such as traffic and pollution
hazards, and on the other, ensure long-term
environmental feasibility as well as seismic
aspects and earthquake resistant structure
designing. An independent mapping unit is
essential to provide a comprehensive
database of city maps. One institution needs

Migrants from other countries

who come from rural areas often settle in
kachi abadi or squatter settlements around
the city. These are illegal encroachments
without any proper civic facilities. Karachi for
example, loses 1 000 acres of land to
encroachers every year. As a result, there is a
dearth of appropriate hygiene within these
settlements, as well as outside them, as
squatters add to growing waste and effluent
discharge. Population pressures also lead to
mass congestion in many residential
neighbourhoods, which now have to compete
for land space between squatter settlements,
urban housing schemes, and private
bungalows of the upper classes.

Migrants form AJK and NA

Migrants from other provinces

Migrants within the province

Migrants within Pakistan

Total migrants

Non-migrants

Total Urban Population

Total

Punjab
Sindh

Rehabilitation of Unplanned
Settlements

Management of the
Transportation System

There is a need to study the katchi abadi, and
develop an appropriate strategy to eliminate
informal settlements. A two-pronged approach
could be adopted that supports the
development of a viable alternative arrangement
for current residents and regularizes those that
can be brought into the formal setting. There is
a need to upgrade and regularize existing katchi
abadi and ensure that new settlements of this
type are not formed. This can only be done if
appropriate and affordable social housing
programmes on a sufficiently large scale are
developed for the lower income groups. Sindh
Urban Disposal Ordinance is now being
changed to regularize katchi abadi. This should
be supplemented with developing a Human
Settlement Policy for Sindh.

This is a very important sector for the cities
and towns in Sindh. Such management is
now the mandate of district and city
governments that need strengthening and
capacity building to manage transportation
systems. A mass transit system needs to be
developed for big cities such as Karachi with
a concomitant increase in transportation
infrastructure. To accomplish this, strong
institutions, human resources, and funding
are required.

Supporting Actions
●

Developing an urban transportation plan.

●

Setting up effective mass transit systems
in collaboration with the private sector in
major cities.

●

Building the capacity of the traffic police
for effective monitoring and management
of the transportation system.

Supporting Action
Providing community mortgage financing
to make money available for land
purchase and to create an affordable land
market for the poor.
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Municipal and industrial effluent continues to be discharged into water bodies

Consultation and Stakeholder
Involvement
There is a need to develop a culture of
consultation with the involvement of all
stakeholders on urban environmental issues.
EIAs of new projects need to be undertaken.
Environmental tribunals exist but they
need to be re-activated to support
these initiatives.

Supporting Actions
Undertaking needs» assessment surveys
or public consultations before the start of
any urban development project.

●

Making steering committees and interest
groups, comprising public and private
stakeholders, a part of all projects in
order to maintain public accountability
and ensuring that the needs of local
residents are being met. Accounts of
these projects should be made public
periodically and individuals need to
be held personally accountable for
the outcome.

In terms of water quality and supply, there is a
need for immediate rehabilitation of the current
system to ensure that water losses are
curtailed. Also, there is a need for the
establishment of an effective water quality
monitoring system, particularly as tainted water
has caused the deaths of many residents.
Urban wastewater treatment plants for re-use
and recycling of water need to be established.
Sewage and industrial effluent should be
disposed properly by setting up a drainage
system for wastewater. Studies on cities that
are remote from irrigation channels need to be
conducted and appropriate channels devised
for efficient water supply to these areas.
Currently water and sanitation are under one
government department and it is necessary
that these two facilities are separated to ensure
effective management of both.

Supporting Actions
●

Developing a water supply master plan for
major towns and cities such as the one for
Karachi.
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Water Quality and Conservation
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A consultation culture involving all stakeholders needs to be promoted for sustainable development

●

Monitoring industries and municipalities to
ensure that they are not directly
discharging wastewater into water
channels.
Providing incentives to industries to
establish effluent treatment plants.

Converting nalas into box culverts and installing
water treatment plants at the junction point of
these channels and the waterbodies into which
they discharge to improve water quality.

Combating Air Pollution
The problem of air pollution in urban areas
needs immediate attention. This requires
concentrating on the transportation system to
ensure that vehicles are properly tuned and in
good condition to reduce the levels of lead
and carbon in the air through an appropriate
transportation policy. Non-compliant vehicle
owners must be fined by the traffic police
department. This can be supplemented by
promoting the use of alternative fuels such as
CNG and unleaded petrol. The industrial
sectors also need to be targeted to ensure
that emissions are properly treated. In this
regard, NEQS need to be implemented.
Furthermore, EPAs must be strengthened
through the provision of funds, equipment,
staff, and training in order to perform
effectively. It is important that air quality
monitoring cells are set up in urban centres
with high levels of pollution. The City
Government, Karachi should become a
member of CAI-Asia and hasten the formation
of a Clean Air Committee in this regard.

●

Preventing the burning of refuse within
city limits.

●

Providing fuel-efficient stoves in lowincome areas.

●

Promoting the use of alternative energy
sources such as wind energy.

Sewage and Solid Waste
Management
In order to improve the solid waste system,
landfill sites need to be developed and
maintained. For example in Karachi there is
only one site and even this is an informal one.
Solid waste collection and disposal need to
be handled in an integrated manner. It is not
enough to collect the waste; where it is
dumped at the end of the day is also an
important consideration. This requires
developing an effective management system
that integrates informal practices into
municipal programmes and devising a realistic
plan for sewage disposal and treatment. This
could be done by initially developing a solid
waste management master plan. Involving the
private sector in solid waste management is
crucial and one of the most important steps
would be to privatize the solid waste
management system.

Supporting Actions
●

Conducting infrastructure mapping of
towns and cities for future planning.

●

Promoting the integration of the recycling
industry and informal practices into the
formal sector.

●

Studying the work being done by various
civil society organizations such as Gul
Bahao and applying it in urban areas.

Supporting Actions
●

Ensuring the implementation of laws
regarding air pollution and implementing
fines for non-compliance.

●

Assessing and studying the possibility of
the imposition of pollution tax on relevant
industries.
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CHAPTER 15

Environmental
Health
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E

nvironmental health deals with those aspects of the
surroundings, substances, and conditions of people that
have an impact on community health and livelihoods.
An environmentally healthy community is free from
illness or injury that is the result of toxic agents or
environmental conditions.

BACKGROUND
According to UNICEF»s Multiple Indicators Cluster Survey, 1995 for Sindh Province, 81 percent
(the highest amongst the four provinces) of children below five years of age, have developed
acute respiratory infections. Severe water pollution has resulted in various enteric diseases,
primarily gastroenteritis, typhoid (especially in the summer), and hepatitis A. In a study conducted
in Karachi in 2000, stored drinking water samples were found to be contaminated in 75 percent of
the households tested, and had a geometric mean of 10 990 cfu/100 ML of thermo-tolerant
coliforms. The concentration of E. coli varied from 14 to 130 cfu/100 ML. According to the World
Health Organisation, E. coli should not be detected in clean drinking water.

ISSUES
The health situation in Sindh has deteriorated as a result of polluted air, contaminated water,
overcrowded unplanned settlements, dumping of toxic waste, contaminated food, inadequate
diet, and stress.

Increased population has put environmental pressures on rural and urban areas and has
degraded facilities and increased pollution. High levels of air, water, and noise pollution have led
to various respiratory and water-borne diseases. Lead, one of the most toxic heavy metals, is
released into the atmosphere through exhaust fumes from automobiles, lead-based paints, and
battery-smelting factories. In 1989, a study reported a mean blood lead level of 38ug/dl among
relatively healthy school children in one of the highly congested areas of Karachi. High lead
levels were found in blood samples of traffic constables serving in the main city areas. Around
70 percent of people in Sindh do not have access to clean and safe drinking water and around
80 percent have no access to sanitation facilities or proper drainage; this has caused many
health problems. Environmental health problems are inherent in rural areas as well where
sanitation facilities are minimal. Wood-burning stoves cause respiratory problems among rural
women and children.
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Pollution
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The numbers of billboards have been steadily
increasing over the past few years in urban
areas. There are no regulations on size,
distance from street, and safety issues. These
are not only eyesores but divert the drivers»
attention. No regulations are in place
regarding footpath size, telephone signals,
and water quality. Those laws that are in
place, such as the NEQS, are not being
implemented.
There are no regulations on issues ranging
from animal cruelty to monitoring of animal
disease in the province. These create an
unhealthy environment in urban and rural
areas as animal disease can spread to people
and infect other breeds. Currently, animal
diseases are not covered in any legislation.

Industrial Activity
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Heavy metals, along with other pollutants, are
discharged into the environment through
industrial waste, heavy-duty power
generators, and via refuse burning. More than
6 000 industrial units are located along the
coastal belt and the Indus Delta in Karachi.
With the exception of a few units, almost all of
the industrial units discharge their untreated
effluent containing heavy metals and their
compounds, detergents, lubricating oils,
chlorine and various organic and inorganic
toxic compounds directly into the Lyari and
Malir rivers and other waterbodies, which in
turn discharge into the Arabian Sea. These
effluents have direct and indirect effects on
health. For instance, increased levels of
cadmium and chromium are carcinogenic and
lead produces anaemia by restricting
haemoglobin synthesis.
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However, heavy metal contamination of water
is not confined to urban coastal areas. In the
rural areas of Badin, Thatta, and Tharparkar
districts, water samples from canals, hand
pumps, and wells also indicate heavy metal
contamination, high levels of total dissolved
solids (TDS), and some iron contamination.
Employee safety and health are also given
low priority in the industrial sector and as
such proper precautions are not taken,
especially for those working in hazardous
conditions. Coal miners for example are not

provided with proper information and
equipment and as a result suffer from
respiratory diseases.

PROPOSED FUTURE
INTERVENTIONS
Research and Development
There is a need to conduct studies on the
level of pollution, such as air and water
quality, noise pollution, the
poverty√environment nexus, with special
emphasis on the economic losses due to
adverse impact on the health, population
pressure, resource gaps, and law enforcement
mechanisms and establish a reliable database
of statistics especially in urban areas. This
should be followed by research on current
practices being employed worldwide to
address issues related to air, water, noise, and
other forms of pollution. These practices can
be modified to fit the local setting. They
should be commissioned by the Department
of Health, P&DD and the EPA and conducted
by technical experts in the related fields.
Studies should also be conducted on
industrial areas adjacent to the coast and
water channels to determine the level of
effluent being discharged into the sea as well
as the effect on the surrounding environment
including land, air, and noise pollution. Related
to this is the need for a system to monitor the
level of pollution and increased research to
quantify health risks to the human population.

Waste Management
A strategy should be devised for the safe
disposal of hospital waste in Sindh.
Incinerators with huge capacities should be
built and shared by several hospitals in
Karachi. They should be used with due
provision for segregating the type of waste,
and finally burying the incinerated matter in
separate landfills, and not in common
municipal landfills, as there is always a chance
of waste poisoning the underground water
resources. The Sindh EPA and the local
government have adopted a set of guidelines
in this regard but they need to focus on
effective implementation mechanisms on the
said regulations. The establishment of a
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Waste generation continues to grow throughout Sindh

Supporting Actions
●

Increased capacity, awareness, and
regulation of the informal medical sector on
issues pertaining to environmental health.

●

Awareness raising among health
professionals on the link between
environmental hazards and health
problems to create greater awareness
among people in this regard.

●

The Provincial Local Government and
Rural Development Department and the
Department of Health should develop and
implement an effective waste management
system in all health care facilities.

Water Treatment
There is a need to establish a treatment
system to ensure that effluent is treated

before being discharged into freshwater
sources. Also needed is the establishment of
adequate testing facilities in key locations
where the problem is more pronounced.
Water and sanitation departments should
therefore be separated and each given its
own mandate.
Establishment of new industries should be
subject to the provision of pretreatment plants
on their sites and their licenses should be
linked to safety and environmental
requirements. Established industries should
be given a time-frame to install such
pretreatment plants and should be subject to
penalties for non-compliance.

Supporting Actions
●

Conducting water audits at local levels to
ensure maintenance of sewer and water
supply lines to prevent leakage and
mixing; this would include housing
authorities and cantonment boards.
Information should be disseminated at the
household level with a particular focus on
gender roles as women can conserve
water in many ways at the household level.
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system of Integrated Solid Waste
Management (ISWM) including hospital waste
management that uses a selection of
appropriate techniques, technologies, and
management programmes is also necessary.
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●

Establishing urban wastewater treatment
plants for re-use and recycling.

●

Notifying National Water Quality Standards
and updating the NEQS. Currently,
UNICEF is working on water and sanitation
standards and is in the process of hiring a
consultant in this regard.

Toxic Emissions
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Alternatives need to be provided to substitute
high emission fuels with low emission fuels in
stationary and non-stationary sources to check
air pollution. In addition, the use of unleaded
fuel should be promoted, through a policy of
banning lead paint, lead pipes, lead batteries,
and lead pencils. The preparation of a transport
policy to address air and noise pollution and
other issues related to environmental health in
urban centres of Sindh ƒ including rules for
ambulances and fire brigades ƒ needs to be
put in place. In addition, the capacity of the
EPA should be enhanced for effective
monitoring of pollution, especially in the case of
industries. This can be done by providing it

IUCN Pakistan
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Air pollution is a major environmental hazard

with funding and training to set up air quality
monitoring cells in various urban areas. Laws
must be implemented to ensure that vehicles
are properly tuned and conform with standards;
violators must be fined. In this regard the
capacity of the traffic police needs to be
enhanced.

Hygienic Practices for
Animal Husbandry
It is imperative to revise current legislation and
devise new legislation regarding animal health
and welfare standards. This includes provisions
for the establishment of increased numbers of
animal hospitals and sanctuaries in all districts.
Increased attention must be paid to vaccination
of stray animals as well as regulations
regarding livestock and pet vaccination.

Supporting Actions
●

Regulating slaughterhouse practices to
include safe disposal of waste and
recycling options.

Monitoring the transport of meat and
ensuring refrigeration in vehicles.

environmental health information to the public
at large and they must be used for this work.

Public Awareness Raising

Supporting Actions

This needs much attention as at present the
links between environmental degradation and
human health are not understood properly.
Education and awareness raising among
women on environmental health concerns and
the positive roles they can play in the
community and at the household level are a
must in this regard. This should be
supplemented with increased attention to
maternal and mother/child health quality. The
media is a very good conduit for providing

●

Incorporating environmental health issues
and programmes through the Department
of Education into primary and secondary
school curricula.

●

Increasing greening campaigns in urban
and rural areas including tree plantation in
industrial areas, residential areas, and in
new government development projects
with involvement at the community level
for such initiatives.
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CHAPTER 16

Civil Society
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P

akistan has a growing civil society that plays a lead role
in helping to define social and economic opportunities as
well as guiding development processes in various social
sectors. NGOs have been the most effective as they
have succeeded in opening up channels of
communication and cooperation between governments,

funding agencies, and international institutions. They have also
highlighted important development issues that were previously
ignored due to government failure and have offered to work hand-inhand to become part of the solution to these problems. Their
emergence has given people the opportunity to participate in the
development process at the grassroots level, particularly in light of
the failures and instability of the political process. In addition, the
media have played a prominent role in forming and changing public

Background
Traditionally, NGOs and CBOs in Sindh were registered under the Voluntary Social Welfare
Agencies Registration Ordinance, 1961. Today, many of them prefer to register under the Trust
Act, 1882, as it is easier and less time consuming. Registration under the Societies Act, 1860, by
NGOs working in rural Sindh was difficult because registration authorities were based in cities.
There are significant differences in the mandates and activities of NGOs operating in urban and
rural Sindh. While rural NGOs are primarily involved in service provision and developing models
of service delivery through community participation, urban NGOs are working towards initiating
policy changes through advocacy. Another important aspect of the sector in Sindh is the
increasing interest in environmental issues which have been tackled by NGOs and CBOs and a
close liaison has developed between them and the media as a result.
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opinion on various important issues.
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The media are also another sector that has
picked up momentum in the last decade. With
the advent of numerous independent TV
channels, newspapers, and magazines and
relaxation in censorship rules, information is
now reaching a wide audience. Consequently,
people are better informed about the changing
global and national scenarios. The media have
also played an active role in highlighting many
issues that previously were not prioritized,
leading to changes in attitudes and opinions
and eventually policy revision.

mistrust government officials and thus there is
a lack of coordination in development
schemes.

Financial Capacity

Lack of Trust

Funding, a major constraint, is dependent on
donors, usually from outside Pakistan.
Funding is based on donors» priorities and
often may not be in line with the mandates of
the NGOs or CBOs. There is a similar problem
with government funding as this also entails
lack of autonomy. Moreover, funds for
administrative purposes or capital expenses
are rare ƒ without funds, the NGO/CBO is not
sustainable. Organizations have received
funds but there is no proper and result-based
utilization of them. Furthermore, most small
village-based CBOs lack the capacity to
manage funds; this has led to cases of
improper or inadequate accounting, ultimately
impacting both on their sustainability and their
professional reputations.

The development of NGOs is still viewed with
suspicion and hostility by traditional religious
institutions, charity organizations, and the
government. On the other hand, NGOs

The same problem is faced by the academe
and other non-state civil society organizations,
which results in understaffing with no
incentive packages to work effectively.

It can be asserted that the present interaction
between NGOs, the provincial government,
and the media on all major development
issues in Sindh is the result of the work of an
active and collaborative civil society.
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ISSUES

Nasir Ali Panhwar
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Civil society is guiding the development process in various sectors

Asif Ali Panhwar

Organizational Constraints

greater coordination and support for relevant
programmes is also a constraint.

There are no effective monitoring mechanisms
in most Civil Society Organizations (CSOs).
Artificial mechanisms like the Pakistan Centre
for Philanthropy (PCP) certification exist, but
require more legitimacy. Technical skills such
as community mobilization, political
awareness, technical expertise,
documentation, accounting, and monitoring for
operating programmes are not readily
available. Even when they are available, they
are unaffordable for most small level
organizations. Accountability and transparency,
especially in account keeping, are also a weak
area. Organizations that have been focusing on
such activities as monitoring, evaluation, and
performance indicators, have turned into
NGOs themselves and taken on projects
leading to either duplication or monopolization
in these areas.

The academia also forms a part of civil
society. Many organizations such as the Sindh
Education Foundation, Teachers» Resource
Centre, and Institute for Educational
Development (IED) have worked diligently to
promote education in all areas. However, the
academia, including higher education
institutions, has not played a very active role
in mobilizing public opinion and changing
attitudes owing to limited capacity and lack of
incentives.

Many times NGOs work in isolation, which
limits the scope of their activities, their
multiplier effect, and results in duplication.
Lack of effective communication channels
with the public and private sectors to ensure

PROPOSED
INTERVENTIONS
Effective Management Capacity
Frequently, despite pursuing worthy goals, an
organization is unable to fulfil its obligations
due to weak management capacity. This
problem is inherent in most CSOs and should
be improved through more courses on NGO
management in MBA programmes,
development studies, and other university
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Civil society has the potential to mobilize public opinion
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level degrees related to the social services»
sector. Also, there should greater focus on
improving the existing management capacity
of local NGO professionals through
involvement in training courses in these
fields that could span topics such as financial
accountability, human resource
management, and flexible, adaptive
management styles.

Supporting Action
●

Establishing rural-based training institutes,
particularly in areas where there are many
NGOs and CBOs.

Image Building

There is a need for greater research on civil
society as a development concept, which
needs to be analysed in detail. In broad terms
civil society does not just encompass NGOs,
but also includes voluntary associations, trade
unions, the academe, and other non-state
players. Specifically it is important to
document the work of NGOs and CBOs in
rural and urban areas including the impact of
their work, capacity mapping and assessment
as well as the linkages to grassroots and
policy levels. Organizations should be formed
that focus on effectively streamlining
knowledge management systems within CSOs
to ensure that their experiences are effectively
collected, documented, and stored. Also,
CSOs should be facilitated to develop and
update their websites for effective information
dissemination.

Developing Linkages
for Funding
Both the public sector and NGOs should
explore linkages with the private sector for
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There should be greater focus on awareness
raising in terms of the work being done by
CSOs and the themes that they are pursuing.
There is a need for image building,
considering the misconceptions of the
government and religious segments of society.
This can be done through effective
communications channels like radio,
television, the Internet, and the print media as
well as through networking.

Research and Documentation

Asif Ali Panhwar
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Civil society organisations use a range of mediums, including theater, for awareness raising

NGORC

Building on the strengths of stakeholders through public-private partnership

The GoS should ensure social investment
from various sources with the DCC (District

Coordination Committee) so that it collects
all funds and distributes them to
development projects accordingly. There is a
need for greater support by the government
and an increase in partnerships for key
development areas to ensure greater
participation and grassroots support for
government programmes. These
relationships can be based on models
|similar to those of public/private
partnerships.

Supporting Action
●

Establishing the Sindh NGO fund to
streamline funding from the government
and other sources for development and
environmental activities.
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funding, particularly with Corporate Social
Responsibility (CSR) gaining momentum in
multinationals accustomed to such practices in
foreign countries. This concept stems from the
idea that the private sector needs to take an
active role in socio-economic development,
mainly through investment in the areas that
they are working in. It would thus be effective
for the government to encourage this by
making examples of certain organizations and
highlighting their achievements to encourage
similar behaviour in the market. The concept of
CSR must be pursued with all public and
private sector organizations and it must be
incorporated in organizational mechanisms.
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CHAPTER 17

Population and
Health
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overty and environment are intrinsically linked to
population. Over one-third of Pakistanis are living below
poverty line. Pakistan»s total population is estimated at
148.72 million with a decreased annual growth rate of
1.9 percent per annum. The total fertility rate began to
decline during the 1996 to 2000 period from 6.8 children

per woman in the early 1960s to 4.8 children per woman by 2000.
This is due to the aggressive population control policies adopted by
the government and civil society, which made contraceptives
available to a wider populace. This was coupled with awarenessraising campaigns and increased health facilities around the country.
Despite the progress, there is still a long way to go considering that
awareness about family planning is about 97. The overall vision of
the Population policy is to achieve population stabilization by 2020.
In Sindh the target is to reduce the population growth rate (PGR)
from 2.31% in 2002-03 to 1.76% by the end of 2007-08. This can
also be met by ensuring continuous use of contraception increasing
the existing contraceptive prevalance rate (CPR) of 34 percent in

ISSUES
Rapid Urbanization
Almost half of Sindh»s population of 30 million lives in the urban areas of the province. The urban
population is increasing at a faster pace (3.5 percent per year) than the rural population (2.2
percent per year) due to migration and few economic opportunities and facilities in the rural
areas. The rural√urban divide is particularly pronounced and socio-economic development
indicators are much higher in the urban areas as opposed to the rural areas. The urban
infrastructure, however, is still unable to handle the current population pressure with insufficient
housing, transport, education, and health facilities. The rising population is also adding to
environmental pressures in the form of pollution and solid and liquid waste, creating dangerous
living conditions for humans and wildlife.
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2002-03 to 44.78 percent.
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Demographic Profile
Another problem facing Pakistan in general
and Sindh in particular is related to
demographics. The adolescent population,
due to the high level of fertility over the last
few decades, is very high putting pressure on
socio-economic facilities as well as on
employment opportunities. There are no
provisions for schooling, healthcare centres,
and vocational training institutes to cater to
the demands of this population.

PROPOSED
INTERVENTIONS
Policy
Policies need to address adolescent needs, as
43 percent are in this category. In order to
deal with the burgeoning adolescent
population, the government»s main concerns
should be schooling, health care, and
vocational training institutes to ensure that
they can become productive members of
society. This needs to be coupled with the
capacity building of managers and service

providers (medical staff, administrators,
traditional and non-traditional hakims,) to deal
with the problems associated with low
contraceptive use ƒ including social stigma,
family pressure, and ignorance. The federal
government recently held an ulema
conference on population planning in order to
further the population policy agenda through
religious channels in the country. This is a
positive step as it will serve to address
cultural and religious misperceptions related
to family planning and large families.
Additionally, there is a need to attain a
balance between resources and poulation
within the broad parameters of the ICPD
paradigm. At the same time the various
dimensions of the population issue like the
adverse consequences of rapid population
growth; promotion of family planning based
on informed and voluntary choice; promoting
birth spacing and delaying the first birth;
harnessing support, cooperation and
involvement of men in family planning;
provision of access to quality contraceptive
products and servcies etc, need to be
addressed within the national laws and
development priorities to increase ownership
of these issues by the various stakeholders.
Efforts should also be made to decentralize
programme management and service delivery
to provincial and district levels so that
availability of the four prioritized areas of the
reporductive health package which include:
family planning, safe motherhood, infant
health and RTI/STDs through nationwide
delivery outlets in both the public and private
sectors can be ensured..
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The same messages can be spread and
greater impact achieved on generations
entering the reporductive age through family life
education programme in schools and colleges.

Increase in Health Facilities
Mohammad Ali Qadri
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There is a dire need to upgrade health facilities

There is a need for common health facilities
and population programmes that are more
people-centered than traget-oriented, along
with proper monitoring/evaluation in the rural
health centres at the taluka and district level in
Sindh. There is also a need to establish family
welfare centres and greater use of women
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improving the quality of existing service
delivery facilities in rural areas with regard to
reproductive health are mandatory.
There is also a need to build strong
partnerships with concerned provincial line
department, particularly the health, nongovernmental organizations and the private
sector including the industrial sector to
maintian standards in family planning by
providing assistance/guidance and other
means of particiaption and quality assurance.
Better results can be achieved by expanding
the role of the private sector through making
contraceptives accessible and affordable by
their local manufacture and social marketing.
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health visitors in rural areas. These rural health
centres also should collect data related to
current programmes, people»s needs, causes
of common health ailments, medicinal sideeffects,, misconceptions, and myths. Lack of
female medical staff is a great constraint to
improving the state of reproductive health of
women in these areas. There is a need for
increased public√private partnerships in this
field to make effective use of existing services
and to provide additional services. Most
health sectors are focused in the urban areas
so the priority of the government should be
shifted to improving the state of the rural
health sector. This would require providing
staff with extra incentives to work in rural
areas. Increasing the level of services and
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CHAPTER 18

Poverty
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ccording to the UN Human Development Report,
Pakistan is ranked 127 out of 162 countries in
the Human Development Index (HDI). Poverty in
Pakistan cannot be viewed in isolation. It is a problem
that cuts across all political, economic, and
social sectors.

BACKGROUND

The poverty profile suggests that the typical poor household in rural areas has few assets or
land, depends on waged income, and has a significantly larger household than the non-poor or
even compared with the average poor people of Pakistan. The poor also tend to be employed
mostly in the formal sector in urban areas and as agricultural waged labourers in rural areas. In
rural Sindh, the concentration of poor is the highest among households where the head is an
unpaid family worker, sharecropper, or owner/cultivator owning less than 2 ha of land (poverty
headcounts of 60, 50, and 40 percent respectively).
The poor suffer from low quality public services, especially in rural areas. They have relatively low
access to safe drinking water and sanitation facilities; they are less likely to use closed sources
of drinking water, have toilets in the household, and be connected to the drainage system. For
example, while 31 percent of the population of rural Pakistan is connected to drainage systems,
the same is true for only 14 percent of the rural population of Sindh. More than 55 percent of
public elementary schools do not have water connections or toilet facilities. This has the
implications, given that rural poverty in Sindh is higher than the country average, that the rural
poor suffer from especially severe lack of connectivity to critical facilities, which is likely to have
a strong impact on their health.
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Poverty has become a major issue in Sindh, where 50 percent of the population lives below the
poverty line and suffers from low calorie intake; low per capita income; unemployment;
inadequate access to education, sanitation, and health facilities; unhygienic environments and
insecure access to natural resources. More importantly these people are the most vulnerable to
trauma and natural disasters. Although economic vulnerability has not been comprehensively
measured for the province, there are indications that vulnerability differs significantly across
agroclimatic zones and over two-thirds of the households in rural Sindh may be classified as
economically vulnerable.
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The lack of infrastructure and access to
health, sanitation, and education is further
compounded by the increasing degradation of
natural resources in the province. The poor
especially rely on natural resources for their
livelihoods and as such are bearing the brunt
of diminishing supplies of water, forests,
fisheries, and agricultural land. In addition,
waterlogging, salinity, and pollution of
waterbodies ƒ due to zero treatment of urban
effluents ƒ are causing health problems and
depriving people of their means of livelihood.
Shortage of water from the Indus has led to
massive ecological damage to the Indus
Delta, forcing the local population to move
from their ancestral homes, and the loss of
millions of acres of rich agricultural land to the
sea. Poverty is further exacerbated by the
unequal distribution of and access to private
and public assets.

ISSUES
Poverty Assessments
Poverty is still assessed by conventional
indicators like income and consumption
levels. However, these indices are limited as
they do not encompass all aspects of poverty
which include access to resources,
empowerment, security, and vulnerability to
trauma. The livelihood framework is being
used in the Poverty Reduction Strategy Paper

(PRSP) that measures a baseline for poverty
including concepts like social, human, natural,
political, and physical capital to determine a
clear picture of all aspects of poverty. The
rural√urban disparity also needs to be
addressed, particularly in Sindh as it is quite
high here and separate strategies must be
developed to tackle the problems of both rural
and urban poverty.

Inadequate Information
Lack of data, ineffective management and
distribution of the existing data as well as
inability to effectively monitor these data are
major problems. This problem was
highlighted at the national level and therefore
a study was commissioned by the BoS and
UNICEF in which 26 000 households were
surveyed in each province. The results are
being collected and finalized. This information
is needed at district levels, in order to help
the design of their own development
plans. Another study entitled the
Demographic and Health Survey has been
conducted by USAID.

Natural Resource Concerns
There is a need to identify the poor in various
agroclimatic zones as this has a strong
correlation to the incidence of poverty (e.g.
desert areas have more low-income groups
than barrage areas).
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P
mee iinn SSiinnddhh ffaalllliinngg
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The World Bank has observed an average 0.5 percent decline every year in the per capita income in
Sindh since 1999. The per capita income in other parts of the country showed an average annual growth
of 1.3 percent.
In a Concept Note prepared in October 2004, the World Bank has given a bird»s eye view of the prevailing
economic situation in Sindh with particular reference to growing poverty, lawlessness and breakdown of
the infrastructure. The bank has announced undertaking a study of the Sindh economy ≈to suggest
policies and institutional reforms that can accelerate economic growth and reduce poverty∆. The main
theme would be to ≈create an enabling environment for strong, sustained and shared growth for Sindh∆.
The Note maintains that (i) Sindh is getting left behind other provinces in growth and development, (ii)
Karachi»s problems are getting acute, (iii) the renewed countrywide focus on economic growth is yet to
be pursued with similar vigour at the provincial level. Sindh»s economy has grown slower than the
national economy, intra-provincial disparities have intensified and the province»s finances have been
under severe stress
Source: World Bank Concept Note (2004)

Access to natural resources is an integral
feature of subsistence livelihoods as poor and
marginalized people tend to be most
dependent upon them for both direct and
indirect uses. Therefore the poor are most
affected by degradation of natural resources
such as forests, fisheries, and wetlands. In
Sindh, poor people depend on the use of
natural capital including different types of
trees for household and fodder use as well as
an extra source of income during the time of
crop failure. Waterlogging, salinity, and
pollution of waterbodies are depriving people
of their means of livelihood. People in Sindh
are particularly hard-hit by deforestation.
More importantly these people are the
most vulnerable to trauma, especially the
effects of natural disasters like cyclones
along the coastal belt of Sindh.

Access to Basic Services

Water Resources
Shortage of water from the Indus has led to
massive ecological damage to the delta,
forcing the local population to move from their
ancestral homes and the loss of millions of
acres of rich agricultural land to the sea. The
shortage has also adversely affected water
availability for urban areas, as much of
Sindh»s subsoil water aquifer is saline.
The problem of insufficient access to
water resources is particularly pronounced
among lower income groups. With low
water supplies, poverty is compounded by
limited income-earning opportunities
and poor health caused by
polluted water.

Rural areas lag far behind urban centres in development

PROPOSED
INTERVENTIONS
Strategies for Rural Poverty
Alleviation
There is a need to develop a strategy for rural
poverty alleviation. Also, there is a need to
focus on the creation of jobs in the rural nonagricultural sector as many people in rural areas
are not automatically absorbed into the
agricultural sector. Agricultural growth strategies
therefore must focus on support mechanisms
for small farmers to ensure protection against
the implications of the WTO regime. These
could include increased access to technology,
subsidies, credit, and safety nets. Due to
skewed land distribution, income sources
independent of land must be promoted and
developed. This could include the development
of SMEs and home-based cottage industries.

Supporting Actions
●

Introducing a minimum wage law for the
agricultural sector, including workers»
protection and non-wage benefits.
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Lack of access to education, sanitation, health
facilities, an unhygienic environment as well as
poor infrastructure are major problems for the
disadvantaged in Sindh. The quality of life and
access to health and education need proper
consideration, especially for women. There are
also no ≈safety nets∆ to provide for the
subsistence needs of the very poor.
Infrastructure has a strong link to poverty in
that communities not linked by roads are more
vulnerable than others owing to few incomeearning opportunities and reduced access to
markets.
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●

Examining and refining current agricultural
pricing policies to ensure maximum
benefits for small farmers.

Research and Development
There is a need to identify lower income groups
through research and to develop reliable
indicators for income/consumption levels.
These indicators would provide data and help in
the analysis of the incidence of poverty across
agroclimatic zones, in relation to property rights
and gender dimensions. The BoS should be
strengthened to collect data at the district level,
compile them at the provincial level, and then
pass the information on various aspects related
to poverty to the federal level. Currently, work is
being conducted to develop uniform indicators
among all provinces to ensure that data once
collected can be effectively compared and
understood in this context.

Supporting Actions
●

Research on links between agricultural
growth, rural development, and poverty.

●

Research to understand safety nets
available to poorer households in time of
trauma.
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Education and Public
Awareness
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There is a need to link poverty alleviation
projects to the education sector to ensure
that the needs of lower income groups are
being addressed by educational facilities in
Sindh. People should be provided with
access to quality education at all levels. There
needs to be a greater focus on the informal
education sector as well as technical and
vocational training institutes to ensure that
appropriate marketable skills are being taught
to local communities to make them selfsufficient. These training institutes should
also coordinate their programmes with
industry and market needs. In addition,
activities at the policy level and the
community level must be undertaken to
increase people»s knowledge and information
regarding the sustainable use of natural
resources. This is particularly applicable to

those sectors where people depend on
natural resources for their livelihoods.

Supporting Actions
●

Introducing issues of poverty and causes
into a larger political debate in order to
bring about the necessary social changes
required to implement fundamental social
and economic rights.

Policy and Legislation
It is crucial to immediately implement the
recommendations of the Sindh PRSP and
undertake Strategic Environmental Assessment
of its related initiatives. It is also important to
strengthen the local governance systems and
develop policy structures to ensure that the poor
have access to resources, income, health, and
education. This should be done simultaneously
with capacity building and raising the awareness
of local government departments. This aspect
needs to be taken down to the district level and
district implementation plans should be
strengthened. The district government should be
responsible for all development plans and their
implementation. The issues of access and
property rights also should be addressed,
through legislation and the implementation of
that legislation. Due to the lack of
implementation of current laws, there is a need
for a review of legislation, identification of
legislative barriers, and development of
appropriate implementation mechanisms to
address these constraints. Emphasis on the
development of pro-poor macro-economic
policies is necessary in consultation with
stakeholders to support these initiatives in all
sectors.

Supporting Actions
●

Raising awareness about laws, particularly
in local languages.

●

Linking the work of civil society to the
government through increased focus on
collaborative efforts to ensure that
people are not working in isolation;
increased support from the government
for such initiatives.

Implementing monitoring and evaluation
manuals, computerizing them, and training
people to use these resources effectively.

Natural Resource Management
Increased access to natural capital is crucial to
alleviating rural poverty given the dependency
of households on a variety of ecological goods
and services. Therefore there is a need to link
management of forests, agriculture, wetlands,
coastal areas, and rangeland, to poverty
alleviation programmes. This should also
include analysis of the current policy
framework, identification of gaps, and
implementation of current policies and
programmes, with community involvement.
The water distribution system needs to be
equitable in Sindh with special focus on
lower income and marginalized groups,
particularly in the rural areas. There is a need
to identify particularly vulnerable
communities and develop appropriate
interventions in these areas on a priority
basis via the rehabilitation of the current
water supply system; new projects should
also be developed. However, it is an
accepted fact that water shortages are
occurring worldwide and the same is true for
Pakistan. The water in the Indus has seen
consistent decline over the past decade or
so and this trend is expected to worsen.
While it is crucial that Sindh gets it deserved
share of Indus water, it is also necessary to
think of alternative strategies during years of
low water availability. During such times, it
might be judicious to consider strategies
where the agricultural sector in the lower
riparian area is compensated with money for
its unequal share of water. This
compensation could be in the form of tax
holidays or an increased amount of funds
from the NFC. Such a trade-off would assist
the agricultural sector to use the funding thus
obtained to install new agricultural
technology such as drip irrigation or salttolerant crops in order to set up a system of
alternative livelihoods for the poor farmers if
necessary. As a prerequisite to this

approach, an economic survey must be
conducted to assess the revenue generated
from agriculture during periods of sufficient
water availability and comparing this to the
losses incurred during water shortages. Such
a survey would assist in providing baseline
figures on which compensation for Sindh
during water shortage years can be
calculated.

Alternative Livelihood
Programmes
To target poverty alleviation, alternative
livelihood programmes must be developed
especially for vulnerable people. This requires
analysis of vulnerable areas to develop
projects after a comprehensive needs»
assessment according to local requirements
and seasonal variations. Projects need to
highlight budgetary requirements and should
be pursued in conjunction with the
community, private, and public sectors
throughout the province in the fields of
agriculture, livestock, and cottage industries.
These projects should support people»s
timetables and remain flexible to account for
changing needs.

Supporting Actions
●

Encouraging indigenous technology and
crops to ensure sustainability and
suitability to the climate.

Increased Access to Credit
Also necessary is an increase in projects
related to micro credit and additional technical
support training in fields where people can
use this credit for appropriate income
opportunities, along with effective monitoring
and evaluation of these initiatives. There
should be increased collaborative efforts in
the public√private sector, particularly in rural
settings, to ensure adequate credit in
vulnerable areas on a priority basis. Increased
access to credit will help to increase access
to land capital for the poor, which will assist
poverty alleviation.
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CHAPTER 19

Gender
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T

he basic definition of gender encompasses issues
relating to both men and women. In the past, gender
policies that have meant to improve the conditions of
women have concentrated solely on them, failing to
recognize that true change will arise through joint
collaborative efforts that infuse gender concerns into

initiatives related to both men and women. The framework that has
traditionally been applied to this issue is that of Women in
Development, which encourages policies that promote separate
projects for women. The current focus worldwide in this field is on
projects that focus on Gender and Development that attempt to
infuse gender into all socio-economic projects and look at both
women»s and men»s roles. This has proved to be more effective in
mainstreaming the concerns of women into overall policy. The
inclusion of men in all levels of gender mainstreaming initiatives is
imperative for their sustainability. Gender has also been infused into
the different sections of the SSSD to ensure that the concerns are
highlighted across the board in the areas of agriculture, population,

There is considerable diversity among both men and women according to class structure,
rural√urban divide, ethnic background, educational level, and income groups, which determines
their social, economic, and political development. The condition of women in the urban areas of
Sindh is far better than their rural counterparts with regard to access to basic services like water,
electricity, education, employment, and health facilities. In terms of government policy, women
are still confined to their productive roles as mothers and not in terms of their contribution to
household economy, which limits investment into gender-based social development.
Women in Sindh lag behind men because of social, cultural, and traditional norms. This is
particularly persistent in this province owing to cultural traditions like honour killing, which is
frequently reported in the interior. A low literacy rate, high birth rate, poor health, low life
expectancy, and non-recognition of their work within and outside the family unit ƒ all are
indicators of high poverty levels and are some of the common characteristics that illustrate the
neglect of women in Sindh, despite their vital contribution to the economy of the province.
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poverty, industrial development, and urban issues, among others.
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Women are particularly hard hit by the effects
of environmental degradation because they
are primarily responsible for the fetching of
water, fuelwood, and fodder to provide for the
needs of the household. It is for this reason
that it is necessary to incorporate gender
participation at all levels in projects related to
the conservation of natural resources and
issues of gender justice in environmental
initiatives. There must be sufficient provision
for them in services, including agricultural
extension and credit, to further encourage
them to progress in their respective fields. The
removal of constraints such as the exclusivity
of male agricultural extension workers or the
requirement of a male guarantor for credit
could help improve conditions for women.
Also, women»s health is negatively impacted
by various environmental factors including
exposure to increased pesticide and fertilizer
use in the field, which have led to the
increasing incidence of problems like infertility
and stillbirth. Owing to inadequate access to
health services, particularly in rural areas,
these issues have a profound impact in
decreasing the quality of life of women.
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Women can be seen as agents of change due
to their roles in changing attitudes and
behaviour patterns, particularly with regard to
environmental issues. In India, women in rural
areas have played key roles in environmental
campaigns at the community level to
encourage the widespread use of sustainable
farming practices and water conservation at
field and household levels. There is great
potential for such activities in Sindh as well but
some constraints are low levels of literacy and
education that make it difficult to use modes of
communication like TV, radio, and print media
to increase awareness. The development of
small women»s groups in rural and urban areas
could help in such a campaign.
There are strong links between population and
gender equity, which can be gauged by the
fact that as women»s rights over decisionmaking increase, there is a subsequent
decline in birth levels. Therefore, the removal
of constraints to women»s development as
well as instilling cultural change that
recognizes the worth of women having an
equal share in decision-making at the
household level, will go a long way in

achieving goals related to population policy.
This field, like no other, illustrates the need for
inclusion of men and women in policies that
aim to change personal behaviour.
In terms of political growth, strides have been
made with the inclusion of women»s seats at
provincial and national levels. But greater
change in the political process will arise from
grassroots empowerment of women»s groups.
Currently, this process is at a nascent stage
where women are perceived more as token
representatives rather than as political
decision-makers. The main gender concerns
within the government include weak policies
that are not gender sensitive, inefficient
planning, and low levels of programme and
project implementation related to gender as
well as the fact that there has been no
institutionalization of gender issues into
traditional forms like PC 1 and PC 2
documents. Also, due to the low rate of
participation in most government
departments, facilities for women are limited,
which further discourages women from
working in these areas in which their greater
representation is needed.
The Women Development Ministry has
recently proposed the Gender Reform Action
Plan (GRAP), which has been approved by the
federal cabinet. This plan will be implemented
in two phases of two years each; it will cost
the government Rs.700 million and will be
funded fully by the federal government. In this
plan, gender sections will be established in
key ministries like law and planning divisions,
finance, information, and labour departments
with staff to oversee gender concerns and
initiatives in a comprehensive manner.
According to the plan, Rs.250 million of the first
allocation of Rs.300 million would go to the
provinces, which would then transfer the
funding to the district governments. The
provinces would work out the GRAP according
to their specific requirements. The government
has also recently agreed to have a 10 percent
quota for women for induction in the CSS,
besides those that come on the basis of merit.
The GRAP calls for at least two women
members in the Federal Public Service
Commission (FPSC) and also a 20 percent
women»s representation in parliamentary

IUCN Pakistan

The contribution of women in the agriculture sector awaits due acknowledgment

committees. The key areas of focus of the
GRAP include political, administrative,
institutional, policy, and fiscal matters as well
as public sector employment. This plan also
focuses on mainstreaming gender equality
perspectives across public policies, laws,
programmes, and projects by various
stakeholders in the field, most prominently the
government, to ensure that women»s interests
and needs are adequately represented in public
policy formulation and related programmes.

any major financial benefits from it. Labour
market conditions are usually unfavourable for
the female labour force in many developing
countries. Their contribution towards
economic development is also not
acknowledged. Murky perceptions on the
actual economic impact of women»s
productive roles limit investment in genderbased social development schemes.

ISSUES

Accurate data pertaining to their economic
contribution are also not available. This is
perhaps the most glaring error on the part of
development planners, who choose to ignore
this fact. Without both accurate and substantial
data regarding women, it is impossible to come
up with a holistic and effective strategy to
combat poverty. In essence then, such
strategies are very conveniently addressing
only part of the population, leaving the other
half with no access to the proposed remedies.
Official figures are sketchy and mostly
inaccurate, and do not include a large
proportion of women who are employed on a
casual labour basis, especially in rural areas, as
well as in the home-based sectors.

Women»s labour participation continues to lag
behind men in all sectors. Frequently, women
are working but because much of the work
they do is invisible, it goes unrecognized and
unrecorded. This is ironic, considering it is
primarily women who cultivate and harvest the
food crops necessary for household
consumption, but with no additional income.
Inequality and gender segregation within the
household mean that they cannot participate
directly in the fruits of their labour, or derive
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Inadequate Data
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Gender Disparity
It is unanimously accepted that low levels of
education lead to high levels of poverty.
Although one can argue that high levels of
education can still lead to high levels of
poverty because of high unemployment rates
in a sagging economy, the fact does arise
that enrolment rates for boys far outweigh
those of girls. In many cases, parents are
willing to send their daughters to school, but
social conditions such as lack of proper
transport facilities or even proper schools,
stop them from doing so. In such cases, the
obvious choice for parents is to send their
sons to school, who are not only viewed as
future income earners, but also as having
the ability to withstand the harsh
conditions that our current state school
system offers.

labour force and to household finances is
fully appreciated.

Supporting Actions
●

Increasing research on gender concerns
along cross-sectoral lines and examining
the roles of women in agriculture,
livestock, and industries.

●

Increasing research on women»s roles in
natural resource management including
analysis of productive roles, constraints to
their advancement, technical training
programmes, and recommendations for
improving the conditions of women in
these fields.

●

Increasing research using the New
Household Economics model, which
examines women»s and men»s productive
roles within the family unit along with
decision-making processes to help in the
design of effective policies.

●

Analysing innovative, long-term economic
opportunities for women including agrobased cottage industries, off-season
cultivation of vegetables, horticulture and
floriculture in rural areas, bee-keeping,
dairy production as well as involvement in
service provision like healthcare workers,
agricultural extension workers, and rural
credit officers.

Legislative Bias
Legislative barriers negatively affect the
conditions of women including the Hudood
Ordinance, the Qisas and Diyat Ordinance
related to cultural customs like Karo Kari, as
well as inheritance laws. Any discussion on
these issues is met with stiff resistance,
particularly from religious parties who
consider opposition to these laws a form
of blasphemy.

PROPOSED
INTERVENTIONS
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It is imperative that the implications of the
term ≈gender∆ be understood. In actuality, this
term encompasses both men and women.
This is a very important distinction to make,
as it impacts directly on the many
programmes and initiatives undertaken for
women that choose to neglect men. If studied
closely, poverty affects not just women, but an
entire household. In a society where near
absolute decision-making authority lies in the
hands of men, one cannot isolate them from
the process of poverty alleviation. Theories of
household economics need to be applied to
ensure that women»s participation in the

Gender Sensitivities
Gender empowerment and mainstreaming
activities are high on the priorities of foreign
donors. Yet, it is activities such as these that
do not incorporate the sensitivities that
surround the relationship between men and
women in Pakistani society, both rural and
urban. These gaps in understanding social
and cultural processes are often what lead
men, and in turn whole communities, to
reject many community- or women-oriented
development programmes, as they feel that
they can undermine their authority. This
is why many poverty alleviation
programmes that try to address the needs of
women, have so far not achieved
overwhelming success.

●

Building the capacity of government staff
on such issues as gender assessment,
gender needs» training, and gender
infusion into policies and projects.

●

Developing gender indicators to reflect the
economic position of both men and
women and the areas that need to be
examined related to legal status, human
rights, health status, and economic
empowerment levels.

●

Raising awareness related to gender
concerns among relevant parties which
include the media, religious community
leaders, rural groups, political parties, and
the private sector.

Legislation
There should be greater support for the
analysis and review of those laws that are
negatively affecting the conditions of women
in the country. Many past commissions
including the National Commission for the
Status of Women have recommended the
repeal of these laws. Their recommendations
need to be implemented. There is a need to
encourage the development of laws that
support women in different spheres of life ƒ
related to marriage, employment, and
inheritance issues ƒ with the involvement of
gender experts as well as religious scholars to
ensure greater support and acceptance of
any changes.

activities have seen a high success rate
among women. The provision of credit
facilities to women and the spirit of selfentrepreneurship is one that is most effective
in removing women from the cycle of poverty
in the long term.
Women have major roles to play in population
policy, environmental initiatives, and political
process as well as in poverty alleviation
projects. Women can be mobilized as agents
of change for issues like conservation of water
and sustainable farming practices. Due to their
close ties to natural resource management,
policy-makers need to involve women to
further the goals for sustainable development.
The provision of services and capacity building
of women»s groups is essential for achieving
this goal. It is important for the infusion of
projects related to gender needs in some key
areas where women are involved in work, such
as the agricultural, livestock, industrial, and
cottage industries» sectors.

Supporting Actions
●

Increasing coordination between
government programmes on women»s
development and the work being done by
civil society at the grassroots level.

●

Exploring options for increasing women»s
quotas in public sector employment.
According to the Convention on the
Elimination of All Forms of Discrimination
Against Women (CEDAW), there is a
requirement to ensure a 5 percent quota
in public sector institutions.

●

Increasing capacity building among women»s
groups on issues related to water conservation,
environmental degradation, waste
management, composting, forestry, population
policies and poverty alleviation schemes.

Sectoral Coordination
There have been some very positive initiatives
that have tried to both bridge the gender gap
and provide women with economic
empowerment. Most notably, credit-related
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CHAPTER 20

Education
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ducation has been hailed as the key to the progress of
any economy, contributing to improvement in the quality
of life and the size of labour pools. Undoubtedly,
education is a right for all men and women. However in
Pakistan, the aggregate ratio is still skewed towards
educating boys and girls» education, although steadily

improving, is still not given much importance. This is further
exacerbated by the fact that the state»s allocations for schooling
facilities for boys far outnumbers that for girls at both the primary
and secondary levels. Poor infrastructure and inadequate teaching
facilities add to the plethora of problems that are limiting progress in
the field of education in Sindh.

BACKGROUND

The education sector has always been placed low on the government»s list of priorities with the
amount earmarked for this sector decreasing every year, despite economic growth. A
disinvestment policy was evident from the 1990s when international donor agencies stepped in to
promote the concept of public√private partnership. With increased private sector involvement in
the field of education, quality has improved but the dichotomy is all the more pronounced with the
quality of government-run schools being much below that of more expensive private institutions.
Environmental education has yet to be formally integrated or infused into curricula. There have
been no specific allocations for environmental education at the government level so far even
though the NCS does term it as a priority area. In the Eighth Five-Year Plan, (1993-98), a
separate provision for environment was made for the first time. This amounted to Rs.3.53 billion,
or 0.5 percent of the federal budget. Privately-owned educational institutions have been quite
actively involved in environmental education. Most of them use textbooks prepared abroad, and
are able to carry out environmental activities. Yet, there is a need for Education for Sustainable
Development (ESD) to be formally incorporated into curricula in a systematic manner.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Literacy rates have shown a marked improvement in the province for both men and women over
the last ten years with the figures for Karachi being 71.7 percent for men and 71.4 percent for
women with a provincial average of 65.2 percent. However, the indices of education cannot
simply rely on the availability of infrastructural facilities, but have to also take into account the
mode and quality of instruction. For example, income group disparities mean that students can
be enrolled in public, private, and madrassah schools with disparities among languages of
instruction ƒ English, Urdu, or Sindhi ƒfurther affecting the level of education. Even within
English medium schools, there are two types of systems: matriculation with the local board of
education and the Cambridge examination system.

157

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

433

Secondary

243

Secondary

1 504

Secondary

4 44 114499
4

151

2 373

Middle

Higher Secondary

40 121

1 66 994488
1

Primary

T oott aall
T

33

469

Middle

Higher Secondary

16 203

7 5544 22
7

Primary

T oott aall
T

60

701

Middle

Higher Secondary

6 348

Primary

1 99 665599
1

58

Source: SEMIS Census 2002-2003 (Sindh Education Management System)

Grraann dd TToo ttaa ll
G

T oott aall
T

Mixed

Girls

T oott aall
T

Higher Secondary

828

1 203

Middle

Secondary

17 570

Primary

Boys

T oott aall
T

Scc hhoo ooll lleevvee ll
S

Scc hhoo ooll gg eenn ddee rr
S

Noo.. oo ff sscc hhoo oollss
N

Scchhooooll CC eennssuuss 22000022--22000033
S

158

2 0033 44 990088
2

64 000

301 231

83 503

1 585 904

755 22 223333
7

20 860

46 167

21 709

663 497

2 77 007733
2

632

3 761

1 050

21 630

1 2255 55 660022
1

42 508

251 303

60 744

901 047

Boo yyss
B

1 2244 99 3344 88
1

51 864

201 291

64 096

932 097

299 88 332244
2

3 456

10 206

6 313

278 349

711 22 000066
7

47 410

182 807

48 126

433 663

233 99 001188
2

998

8 278

9 657

220 085

Giirrllss
G

Ennrroollm
E
meenn tt

3 2288 33 9988 66
3

115 864

502 522

147 599

2 518 001

1 0055 00 555577
1

24 316

56 373

28 022

941 846

733 88 880099
7

48 042

186 568

49 176

455 023

1 4499 44 662200
1

43 506

259 581

70 401

1 121 132

T oott aall
T

9 66 660000
9

3 086

17 965

5 323

70 226

3 77 005522
3

843

3 257

1 452

31 500

599 66
5

89

84

86

337

5 88 995522
5

2 154

14 624

3 785

38 389

Maallee
M

4 44 440011
4

2 240

10 929

4 283

26 949

4 4433 44
4

59

337

238

3 800

3 33 664499
3

2 016

8 110

2 998

20 525

6 3311 88
6

165

2 482

1 047

2 624

F eem
F
maallee

Tee aacchhee rrss
T

144 11 000011
1

5 326

28 894

9 606

97 175

4 11 448866
4

902

3 594

1 690

35 300

3 44 224455
3

2 105

8,194

3 084

20 862

6 55 227700
6

2 319

17 106

4 832

41 013

T oott aall
T

644
6

5

Postgraduate
college

Professional

48

Degree college

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

488
4

2

4

944
9

2

37

7

188
1

2

16

122
1

8

1

80

9

11

Intercollege

Source: SEMIS Census 2002-2003 (Sindh Education Management System)

Grraanndd TT oott aall
G

Too ttaa ll
T

4

177
1

1

13

144
1

Too ttaall
T

Professional
college

Postgraduate
college

3
10

377
3

222
2

Too ttaall
T

1

1

Postgraduate
college

30

17

Degree college

4

6

4

Intercollege

Co-Education Intercollege
Degree college

Girls

188
1

400
4

288
2

Too ttaall
T

2

3

13

3

Postgraduate
college

37

3

4

RR eeggiioo nn
SSuu kkkkuurr

21

Intercollege

Boys

R eeggiioo nn
R
KK aarraa cchhii

RR eeggiioo nn
Hyyddee rraa bbaa dd
H

Noo.. ooff ccoo llllee ggee ss
N

Degree college

Co
C
olllleeggee
LLeevvee ll

Geennddeerr
G

Coolllleeggee CCeenn ssuuss 22000022--22000033
C

159

200 66 ##
2

6

8

165

27

499
4

6

1

3
39

711
7

2

55

14

866
8

5

71

10

T oott aall
T

100 22 88 2200
1

2 940

4 644

89 024

6 212

3 33 66 3377
3

2 940

527

574
29 596

6 99 11 8833
6

4,117

59 428

5 638

Boo yyss
B

944 1122 11
9

2 749

4 190

80 284

6 898

8 2233 66
8

2 749

116
5 371

855 6677 99
8

4 063

74 858

6 758

200 66
2

127

55

24

Giirrllss
G

Enn rroollm
E
meenntt

199 66 99 4411
1

5 689

8 834

169 308

13 110

4 11 88 7733
4

5 689

527

690
34 967

8 55 66 7799
8

4 063

74 858

6 758

6 99 33 8899
6

4,244

59 483

5 662

T oott aall
T

3 55 3311
3

79

272

2 900

280

1 11 2277
1

79

27

24
997

1 9966
1

2

148

46

2 22 0088
2

243

1 755

210

Maa llee
M

2 11 8888
2

21

182

1 842

143

1 2244
1

21

103

1 99 9988
1

181

1 678

139

666
6

1

61

4

Fee m
F
maa llee

T eeaacc hheerrss
T

5,,77 1199
5

100

454

4 742

423

1 22 5511
1

100

27

24
1 100

2 11 9944
2

183

1 826

185

2 22 7744
2

244

1 816

214

T oott aall
T

ISSUES
Issues in the education sector in Sindh are
primarily associated with a lack of
organization and planning. There are
numerous public sector facilities available
such as technical and vocational centres,
primary school buildings, teacher-training
centres and programmes. However, none of
them has ever been utilized to their full
potential, nor have they been adequately
funded. Instead, a parallel system of
education, fed by the private sector and
donor-led projects, has been functioning,
creating income disparity and varying degrees
of quality.

Donor-led Programmes
Introduction of donor funding to education has
begun to have an impact on government
funds, which appear to be decreasing ƒ in

2001 and 2002, Rs.1 150 million that was
earmarked for education was reduced to
Rs.643 million by the provincial government.
However, there is also an issue with the
proper utilization of these funds, especially
those coming from donors, which are primarily
project driven. The major problem lies with the
weak coordination between the donor
agencies, leading to duplication of projects
and involvement of more than one entity in
execution of the projects.

Inconsistent Levels of Quality
As there are two parallel systems of
education, i.e. public and private sector
modes, there are also two different levels of
quality. Those who can afford to attend private
schools and universities are exposed to
English medium instruction and perhaps more
refined curricula. Those that attend the public
system have to be content with outdated
curricula and inexperienced teachers.

Edduuccaattiioonn vvss.. LLiitteerraaccyy
E
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There has recently been renewed debate about the difference between ≈literacy∆ (the ability to read
and write) and ≈education∆ (inter alia the ability to learn about various knowledge systems and social
relations). The issue of quality is considered to be of greater value than quantity. What is the point of
establishing thousands of schools if they cannot even teach a child how to read or write? Schools do
not have to operate within the chardiwari of cement buildings, as long as what is being taught is
progressive and inspiring. Children huddled under the open sky beneath the shade of a tree following
the alphabet on a makeshift blackboard, can be as effective as uniformed children using the latest in
technology inside a spacious and airy whitewashed building. Hence one does not necessarily require a
≈school∆ to impart knowledge. Similarly, why not tap into a child»s own curious desire and natural
aptitude for exploration and learning, in order to instil a respect for knowledge, instead of burdening
the child with a mass of poorly conceived and one-dimensional textbooks?
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But just as these ≈radical streams of consciousness∆ exist, there are also more conventional and
tested approaches to education. The school is beyond doubt the centre of learning in the minds of all
parents, teachers, and children the world over. Seeing as this is a hard act to follow, the obvious
answer has been to use the school itself as the point of attitudinal change. Easier said than done when
your audience is in an apathetic state and an even more apathetic, or rather, disillusioned parent and
student body. On the one hand is the uphill task of convincing an administration that the only way
some change can occur is to embrace the concepts of community participation and educational
discourse, and on the other is the task of having to convince a community that has given up believing
that anything will change ƒ that the change cannot happen without them.
Like everything else in Pakistan, education has also been victim to extremist notions and
underdeveloped ideas. The question of what to put where, when, and how, is one that few academics
and practitioners have tried to address. In countries like Pakistan, the tussle rages between actually
being able to provide students and teachers with adequate shelter for their endeavours and enhancing
the capability and mindset to put these endeavours into practice. Unconventional ideas tend to be
≈dropped in∆ to the middle of conventional settings, only to fade out after their novelty has worn off.
Source: IUCN Pakistan

Saleem Hydri

The rural psyche has still not fully accepted the need for education of women

Dropout Rates
There is a high dropout rate in the middle
schools. With an increase in levels of poverty
over the last decade, in Sindh alone, 42
percent of boys between four and nine drop
out of school to help their families in economic
activity. Also, 30 percent of girls in the same
age group do not attend school because
parental permission is denied. In small and
medium towns in particular, and in rural areas,
education is further discouraged by the large
landholders who provide employment to the
local people. This is because it is feared that
the local people may begin to question their
subordinate status. Dropouts also occur
because of seasonal migration of workers,
remote locations of schools (especially for
girls), and cultural limitations i.e. parents of
girls who disapprove of male teachers or coeducational schools. Enrolment in colleges
after matriculation is also low with less than
one percent enrolling at intermediate levels.

Ghost Schools
In Karachi alone, 700 ghost schools have
been identified by the authorities; ≈ghost∆
schools refer to institutions that only exist on
paper. These ghost schools in many cases
are accompanied by ≈ghost∆ teachers. Thus
financial liabilities are incurred when the
salaries of these teachers are paid on the
basis of their virtual presence on paper. Ghost
schools also incorporate the element of elite
or feudal capture when several school
buildings lie under lock and key, at the
disposal of local landlords. This problem is a
chronic one in Sindh and has been pointed
out repeatedly; however there is still no policy
or mechanism to combat the anomaly.

Outdated Curricula
At the moment curricula at primary,
secondary, and tertiary levels are outdated
and not particularly relevant. A study of the
social sciences, literatures of the world, and
international geography are subjects that have
been eliminated in the last two decades from
school and college curricula. Also missing is
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However, there are problems with both
systems, as the mushrooming of low quality
private institutions has also led to disparities
in student output, despite a high fee structure.
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an emphasis on social and environmental
issues. The current curricula do not contain
much information on environmental education
and need to be supplemented to ensure that
knowledge and respect for the environment
and society are inculcated from childhood up
to the professional education level. There is no
system of periodic review that updates old
information with new information and
incorporates new modes of teaching that are
currently practised the world over.
The curricula also do not reflect Sindh»s rich
cultural heritage. Schools, colleges, and
universities do not actively engage students in
learning from their traditions. Furthermore,
technical and vocational education is more
supply oriented rather than needs» based. It is
for this reason that the quality of output is low
as curricula are not relevant to job market
requirements, there is no linkage between
poorly trained faculties and institutions or
industry, and there is poor coordination with
relevant stakeholders.

Inadequate Teacher Training
Teacher-training mechanisms are not effectively
planned or fail to remain in a continuous

learning loop with the teachers that do undergo
training. There is no effective system of
monitoring or implementation after the training
sessions. Also, most training programmes are
based on traditional subjects like learning skills
and classroom management but rarely address
issues such as reflective teaching or
diversification of learning opportunities for
themselves and other learners. There are two
components of teacher training, i.e. pre-service
and in-service. Pre-service is an outdated
component and its curriculum has not be
revised in many years; however the in-service
component is needs» based and is more
adapted to the development of various skills.
However, core educational issues need to be
addressed in both training programmes, such
as multiple intelligence models for teaching and
assessing children.

Examination System
An inefficient and outdated examination system
in schools in Sindh causes the standards of
education to fall because the pass percentage
keeps decreasing as outdated textbooks and
teaching methodologies become rampant. The
examination system needs to be overhauled
with a change in pedagogical methods,
juxtaposed by a change in teacher training,
which at the moment is not up to par. Instead
of rote learning, systematic organization of
information and analytical skills needs to be
developed in keeping with the changing needs
of the growing child. In Sindh, education
standards have been falling consistently
because the pass percentage keeps coming
down.
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Higher Education

Saleem Hydri
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Teacher training is essential for quality education

There are dichotomies too in terms of tertiary
level education. Universities and colleges in
the public sector are still preferred as they are
affordable to the masses. However, many
private universities and colleges have cropped
up that provide good and up-to-date
instruction. However, they are very expensive
and only those belonging to the affluent sector
of society can access them. Until recently,
higher education has not been receiving much
attention from the federal and provincial
governments. Public universities and colleges
are not keeping pace with global changes and

The private sector has intervened in the last
decade or so and universities such as the Aga
Khan Medical University, Baqai Medical
College, and Hamdard University are providing
quality tertiary level education. The
government has started moving towards
privatizing the higher education sector and
streamlining the public system. In this regard
the Higher Education Commission has been
established to facilitate the development of the
universities of Pakistan as world-class centres
of education, research, and development. It is
also providing scholarships at graduate and
postgraduate levels in order to develop a
trained and up-to-date cadre of teachers.
However, there is still a need to increase the
level of quality education, reflective learning,
and research and to promote the inclusion of
degrees in environmental studies, social
sciences, and development practices among
other disciplines.

PROPOSED
INTERVENTIONS
Improved Teacher Training
There is a need to revise the current teacher
education programmes to make teaching and
learning processes more meaningful through
an emphasis on learning from local conditions,
culture, and indigenous knowledge. This
would also entail the development of
analytical skills, critical reflection, problemsolving and decision-making skills in students
and teachers as opposed to rote learning.
Teacher effectiveness could be enhanced by
promoting the use of monitoring and
evaluation mechanisms to assess teacher
performance. This could also be driven by
strengthening institutions such as the
Provincial Institute for Teacher Education
(PITE) Sindh, through capacity building of their
faculty and providing a holistic approach to
their programme where topics like the
environment, gender, learning from local
traditions, and human rights are integral

components. Training of instructors at the
higher education level also needs to be
undertaken under the aegis of the Higher
Education Commission.

Supporting Actions
●

Monitoring, evaluation, and impact studies
on current programmes in the education
sector need to be undertaken by provincial
and local educational institutions, to review
policy, particularly in the field of teacher
training, primary schooling, higher
education, and adult literacy.

Educational Research
There must be renewed investment in
educational research that is reflective of the
true state of the education sector. This
research should be based on indicators that
encompass quality of education, the
usefulness of non-formal learning systems,
giving value to street and indigenous
knowledge along with the traditional statistics
of enrolled students, dropout rates, literacy
rates, and the number of schools and
universities.

Supporting Actions
●

Activating the Research, Monitoring and
Evaluation Unit of the Sindh Education
Department to take the lead for the
aforesaid recommendation.

●

Updating Sindh Education Management
Information Systems (SEMIS) data
regularly and making them available to
researchers.

●

Conducting more qualitative school-based
action research, which should examine
issues of core importance in the educational
debate such as the use of diversified
learning approaches and encouraging
critical thinking approaches in students.

●

Initiating public√private partnerships proactively by different stakeholders under
the lead role of Sindh Education
Department at primary, secondary, and
tertiary levels.
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are riddled with various student unions
supported by political parties that undermine
the education system. Children of the affluent
who have attended the private school system
prefer to study abroad.
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with that of the formal school education
system. It is also important to link
vocational training with the needs of the
local community, focusing on the job
opportunities in this area and how the
relevant skills of students can be
enhanced. A focus on teacher training in
this regard is required as well.

Revised and Updated Curricula
It is crucial to revise curricula so they keep
abreast with global change and to include
environmental issues and other social science
subjects. A more analytical learning process
needs to be adopted at the primary, secondary,
and tertiary levels. It should also be ensured that
topics on environmental education and
sustainable development are taught at graduate
and postgraduate levels. Here too emphasis
needs to be laid upon analysis and discourse as
well as research on current issues of importance
in all fields. The madrassah can be employed as
a good source for raising awareness on
environmental issues as both environmental
education and religious education promote
ethics and values. The ulema and madrassah
should be involved and their capacity raised so
that environmental education can also become
part of their curricula.

Supporting Actions
Upgrading technical curricula in vocational
institutions and streamlining their work
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IUCN Pakistan
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Consultative meeting in progress

●

Focusing on imparting technical and
vocational skills to school dropouts and
adult illiterates.

●

Linking the institutions related to technical
and vocational training with relevant
industries to ensure that their curricula
and training parallel industry and market
demand.

Non-Formal Education
There is a dire need to encourage non-formal
education programmes to reach the large
segment of the population that currently does
not receive education owing to poverty, lack
of access, or literacy problems. Encouraging
alternative non-formal learning channels such
as youth forums, clubs, discussion forums,

School Management
Committees and
Parent√Teacher Associations
The roles of school management committees
(SMCs) and parent√teacher associations
(PTAs) should be reviewed to assess their
impact in the various school systems of
Sindh. This would allow the government to
identify beneficial work, possible options for
replication, identification of gaps, lessons
learned and also encourage community
members to become an active part of the
learning process of their children. Such
measures would also incorporate an element
of public√private partnership into school
management, thereby allowing community
members to lobby for issues such as
washroom facilities for girls or better extracurricular activities. SMCs/PTAs should also
be strengthened to handle the financial
responsibilities of the schools.

Encouraging Girls» Attendance
There are several ways in which parents can
be encouraged to send their daughters to
school and these can be adapted to both
formal and non-formal set ups. They include
flexibility of timing, adaptation to local setting,
more women teachers, close proximity to
schools/non-formal forums such as youth
clubs, reading groups, and discussion panels
and awareness-raising among women and
men of the community on the necessity of
linking girls to such initiatives.

Incentive Structure
One of the most important and perhaps the
first step is to provide an adequate system of

incentives and compensation, both material
and professional, to male and female teachers
to encourage more people to choose this as a
profession. Incentives must include better
salaries, facilities, and best teacher awards to
motivate teachers. At the higher education
level, professors and lecturers also need to be
streamlined into a system that provides
incentives and opportunities for research and
further education.

Developing Linkages
In order for the sector to make maximum use
of existing resources, linkages with other
overlapping institutions and sectors are
needed. For instance, linking education and
health will lead to an awareness of issues
related to mortality and morbidity, hygiene,
and sanitation. Similarly, the linkage between
education and economic opportunity is also a
key requirement. Ordinarily, it is assumed that
having a degree will lead to a guaranteed
income. However, in today»s sagging
economy, this is not always the case.
Therefore, the concept of skills» development
or enhancement needs to be clearly
understood. Linking education with population
and environmental concerns will also lead to
greater awareness regarding issues of
reproductive health and environmental
pollution. Linkages should be established with
the media, both print and electronic, to
harness public support for education,
especially for girls and the importance and
benefits of literacy through mass awareness
campaigns. Such linkages will need to be
established at multiple levels. Firstly they will
have to occur between government
institutions and then with institutions working
in similar fields in the private sector and civil
society to ensure mutual learning and capacity
building; care should be taken that duplication
of work does not take place.
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and community centres to provide more
scope for mutual learning among
students/youth attending the formal system is
also a step in the right direction. These forums
should also be open to those youth who are
not attending formal school as they provide
their contemporaries with an opportunity to
learn from their real-life experiences.
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CHAPTER 21

Communication and
Information &
Communication
Technology
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C

ommunication and access to information is perhaps the
most crucial element in the success of any society. An
increase in awareness is one of the first steps in tackling
any problem and an effective communication network,
spanning geographical areas from the cosmopolitan
urban sprawl to the most remote villages, is a

prerequisite for this task. Pakistan has in the last few years been
pro-actively involved in the information revolution that is taking place
globally. It has opened its doors to numerous opportunities through
satellite, cable, and wireless technology. This is evidenced by the
fact that most villages throughout Pakistan are now part of the global
information revolution.

BACKGROUND

Due to the increase in access to television sets and the abundance of new television channels
via satellite, cable, as well as VCRs, audiences have increased significantly in Sindh over the last
few years. According to GoS sources, in 1998 and 1999 there were 180 television sets per
thousand households. Presently, Pakistan Television has a major station in Karachi with
transmitters throughout Sindh that provide coverage almost throughout the province. The advent
of new locally-owned television channels with less stringent censorship rules has broken the
monopoly of the state-controlled television channel. Satellite dishes and formal and informal
cable networks allow access to a variety of channels, both regional and local, which are
accessible even in the remote areas of the province.
The field of radio has also experienced great growth over a relatively short span of time. The
potential of this medium has been realized with the influx of new radio stations on FM and AM
frequencies. State-owned Radio Pakistan owns and operates four radio stations in Karachi,
Hyderabad, Khairpur, and Larkana, which transmit programmes on AM, SW, and FM frequencies.
There are also a few private FM channels operating in Karachi. In 2004, the Pakistan Electronic
Media Regulatory Authority (PEMRA) auctioned 14 licenses for operating privately-owned FM
radio stations in Sindh.
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Sindh is both the greatest beneficiary of expansion in media opportunities and the most affected
by factors that curtail them. Karachi has long been the hub of most print and electronic media
production in Pakistan. The major English and Urdu publications with the highest circulations, as
well as many multi-city newspapers, are based in Karachi.
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The field of information technology has also
expanded considerably in recent years. With
the introduction of the broadband service,
Internet quality has improved significantly
along with its accessibility all over the
province. Internet is now available in 138
towns and cities in Sindh because of the
government»s efforts to make dial-up
networking available through Point of
Presence telecommunications.

ISSUES
Freedom of Expression

Political Influence
While undue political influence has declined
considerably in the country due to liberalization
of the media, owing to the existence of a feudal
system in Sindh, district press correspondents
are still under pressure from landlords, the
district establishment, the DCO, and police
representatives. This pressure would, however,
be removed after promulgation of the Freedom
of Information Ordinance and imparting
education in the interior Sindh.

Access to Information
There is a rural√urban disparity when it comes
to access to information owing to low literacy
rates, poor infrastructure facilities,
geographical remoteness, and the high price
of publications in rural areas. People are
unable to highlight their difficulties as they
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A major issue facing media worldwide is the
curtailing of freedom of expression. While media
freedoms and opportunities in Pakistan,
especially in the electronic media, have
expanded considerably in the last few years as
a result of technological progress and state
liberalization, countervailing economic, social,
and administrative pressures are simultaneously
working to restrict the benefits of these
freedoms and opportunities. While progress has
been good in this regard, it needs to be
concentrated upon to ensure that this freedom

is sustainable. Of late an exercise has been
undertaken to promulgate the Freedom of
Inormation Ordinance in the light of the
guidelines provided by the Federal Government,
Law Department and Services, General
adminsitration and Coordination Department.

Institute of Sindhology
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Electronic media is major source of entertainment and education

Saleem Hydri

Disparities in access to information and communication are becoming more pronounced between urban and rural areas

Radio has been a neglected medium since
the advent of television in Pakistan. This is
despite the fact that it is one of the most
cost-effective mediums in reaching
audiences, especially in rural areas. However,
the medium has received more attention
since the liberalization of policies regarding
private ownership of radio stations and the
advent of FM in urban areas, which are
continuously increasing in number.

Lack of Cinema
Though cinema is a powerful medium, it has
declined tremendously, especially in Sindh.
Not only are Sindhi films not being made
anymore and attendance at theatres is
declining in general, but cinemas throughout
the province are also increasingly closing and
being replaced by commercial shopping
centres or apartment blocks. According to
information gathered by the Urban Resource
Centre, 107 cinemas throughout Sindh,
including 55 in Karachi alone, had been

converted by May 2000. There was a decline
in the freedom to perform theatre, music, and
dance after 1977, which has further degraded
the quality and quantity of work produced by
this industry. However, efforts have been
made recently to promote theatre, music, and
art by the private sector and civil society.

Internet Access
Although Sindh has good Internet connectivity
there are better systems in place in India and
Nepal. The current government is focused on
increasing access to the Internet. Since 2000,
Pakistan has expanded from 29 cities with
Internet access to around 2 000 cities today.
However, there is a digital divide relating to
information technology ƒ the gap between
those with access and ability to use
computers and those without. This gap is
particularly pronounced between urban and
rural populations in Sindh ,, though the
government is trying to spread Internet
connectivity all over the province..
Furthermore, the quality of Internet provided
through Point of Presence
telecommunications (whereby callers from
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cannot pay for publications to run their stories
in rural areas.
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smaller towns can connect to Internet Service
Providers in the nearest city at the cost of a
local call) is a serious issue.

PROPOSED
INTERVENTIONS
Coverage of
Environmental Issues

●

Strengthening of the Forum of Pakistan
Environmental Journalists in order to build
the capacity of journalists in the area of
social and environmental issues.

Increased Freedom of
Expression
In order to encourage the creative growth of
the communication industry as well as the
authenticity of the matter provided, it is
necessary for the government to make a
conscious effort to ensure that journalists,
especially at local levels, are free from
intimidation, especially in light of sensitive
political issues. The impediment, however, will
be removed after the promulgation of
Freedom of Information Ordinance.

Training and Development
It is important to establish credible training
institutes for broadcasting, journalism, and
web design in collaboration with broadcasting
institutions. While there is the National

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

The media needs to increase coverage of
environmental and social issues. Nongovernmental and citizens» groups should
make an effort to liaise with the media to
accomplish this through organizing
workshops, symposia and seminars. The
government should also consider providing
incentives to private broadcasters to reserve
time for public services such as
documentaries on social and environmental
issues. Coverage of environmental issues in
the Urdu print media should be encouraged
as this medium covers a wider audience,
which is more than twice the size of the
English-reading population.

Supporting Action

Saeed Lashari
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The ever-increasing number of private television channels is nothing short of a media revolution

Information Academy in Islamabd, that trains
government officers of the Information
Department, there is need to establish such
institutes at the provincial level. Training
should be given for Radio Pakistan,
newspapers, and TV channels on a regular
basis to produce a competent work force with
consistent standards. Also, there should be
separate training institutes for new and
emerging journalists and opportunities to
branch out in terms of progressive and
independent publications.

Supporting Action
Establishing training centres for print
media for training on socio-economic
issues, gender issues, environmental
issues, social norms, ethics, and culture.

FM Radio is an excellent means of
communication for the masses and thus it
needs to be further strengthened. Its quality
should be upgraded and further promoted and
used for social, environmental, and gender
issues. Some towns in Sindh with access to
FM include Sukkur, Larkana, and forthcoming
service in Badin District. Opportunities can be
explored on how to use this medium, such as
community radios. PEMRA should also allow
other organizations like academic institutions
to obtain licenses, which can be used for farm
broadcasting, in order to provide information
to rural audiences. This could be a powerful
medium for communication, particularly for
people in rural areas where there is poor
access to facilities and services due to weak
infrastructure.

Data Management and
Dissemination
There is a need to encourage the use of
district-level websites for information on
subjects ranging from how to make a
domicile, obtaining a passport, paying of

A wide range of newspapers and periodicals in several
languages are published from Sindh

utility bills, legislation, cultural sites, and
tourist sites. Maximum public-related
information should be provided by the
government. The Badin IUCN website has
facilitated farmers and community members
through information made available via GIS on
irrigation systems. Efforts should be made to
continue the government»s ≈electronic
government∆ initiative by making more
information available on the web. There
should also be an increased focus on the
development of district level mechanisms to
promote cross-sectoral planning and
implementation through sound data and
information systems. The next step would be
to integrate them, along with organized
information from other important development
areas at the district level, into a District
Management Information System (DMIS). An
effective system of knowledge management
ensures increased access and use of the
latest information to support growth
processes in all sectors of the economy.
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Radio Broadcasting

Saleem Hydri

●
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CHAPTER 22

Cultural Heritage
and Tourism
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S

indh is a province rich in cultural heritage. From religious
sites in Sukkur, Thatta, and Sehwan districts to relics of
ancient civilizations like Mohenjodaro and Rannikot Fort,
it is marked by its diversity and its close ties to the great
Indus Valley Civilization of the Third Millennium B.C.
Sindh»s cultural heritage has been acknowledged by

outsiders as an integral component of the history of the subcontinent
with references found in the Rig Veda, Ramayan, and the

Mahabharata. Despite this, there has been a failure to acknowledge
the remarkable value of this cultural heritage as a tool for
understanding history, archaeology as well as for the promotion of
tourism in the area. It is for this reason that the sector literally lies in
ruins, waiting to be discovered, restored, and redeemed.

Sindh»s history goes as far back as the Stone Age and several fossils of the Pleistocene,
Palaeolithic, Mesolithic, and Neolithic periods have been discovered in the mountainous areas of
the province. Sindh is also home to two important world heritage sites, Mohenjodaro in Larkana
District and Makli, the world»s largest necropolis, in Thatta District. It also has a very strong
history of music, which is close to the heart of the people of Sindh and traditions of singing and
dancing date back to prehistoric times. The province hosts a number of folk festivals, of which
the largest is held at Sehwan for the annual Urs (death anniversary) and Melo (festival) of
Qalandar Shahbaz. Sindh has a rich tradition of literature; various notable poets and writers have
contributed much to this field.
Eighty-four sites are protected under the Department of Archaeology, GoP, but these sites are
still not given adequate attention in terms of security, conservation, and the development of their
tourist potential. The Antiquities Act of 1975, the applicable federal act for protecting cultural
heritage is unfortunately not being implemented by the relevant authorities. However, the Sindh
Cultural Act of 1994 is more comprehensive in its coverage of heritage buildings/sites and it lists
over 700 buildings as ≈protected∆.
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CULTURAL HERITAGE
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ISSUES
Lack of Management and
Planning
There is no proper inventory system and
detailed listings of heritage property and
conservation zones. As a result, there is no
available database of the existing antiquities
present in the province today. This makes
them vulnerable to theft. Vandalism, faulty and
damaging interventions by the authorities, and
lack of proper maintenance are more pressing
and critical issues. The watch-and-guard
system over important heritage sites is
ineffective, leading to the theft of invaluable
artefacts. Community ownership of such sites
is essential as government interventions create
alienation. An appropriate site management
authority (or local site committee that works in
collaboration with and the close supervision of
competent trained professionals) is required.

Modernization and
Urbanization

Lack of Funding and Regulation
Current funding for institutions is insufficient
for them to effectively monitor the listed
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Traditional vernacular architecture is being
replaced by badly designed modern buildings,

primarily due to a lack of culturally sensitive
regulations and building control authorities to
facilitate the preservation of architectural heritage
and cultural values. Appropriate planning
guidelines and regulations that ensure continuity
of heritage values need to be developed and
firmly adopted. Urban-built heritage is also being
jeopardized by rapid population growth, real
estate development, expanding inner city
wholesale markets, and industrial activity that
requires storage and manufacturing space for
which urban development authorities have made
no provisions. The historic fabric of inner cities is
threatened by planned and unplanned
development. The adverse natural environment is
the most critical factor affecting the heritage sites
in the plains of Sindh. Bad irrigation practices
have led to waterlogging and salinity at or near
the sites. Many unexcavated and excavated
archaeological sites of Sindh have been
incorporated into agricultural land in rural areas
or turned into informal settlements within
urban areas.

Nasir Ali Panhwar
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Tableau depicting the interior of a typical Sindhi house at the Institute of Sindhology, Jamshoro

Sindhica

Tomb of Shah Abdul Latif Bhittai, Sindh greatest Sufi poet

Building control authorities do not have the
appropriate capacity, principles or bylaws to
conserve cultural heritage sites. There are no
regulations that declare historic areas as
conservation zones where only restricted
developments could take place within the
perimeters of conservation bylaws (such
regulations and bylaws already exist as
international standards of conservation). There
is also limited security over important heritage
sites making them vulnerable to vandalism
and theft.

Inadequate and Untrained
Knowledge Base
There are few trained lecturers, an inadequate
syllabus, and consequently insufficient research

being conducted. Cultural heritage education is
not considered a mainstream topic. There is a
need for specialized staff in teaching
institutions and students need to play a role in
heritage safeguarding to encourage new
generations in this sector. Training programmes
for conservation professionals do not exist in
any institution so untrained staff are employed
at sites that require specialized knowledge of
historic materials and techniques.
Heritage management and preservation in
Pakistan have no interdisciplinary approach,
thus most of the efforts prove to be a failure in
the long run. This highly specialized area
needs to be tackled with a multidisciplinary
group of professionals that includes
archaeologists, architects, planners, historians,
artists, social workers, and economists.

Institutional Gaps
The relocation of the Department of
Archaeology and Museums (DOAM) to
Islamabad will have adverse impacts on the
archaeological activity in the country,
especially in Sindh. This will place a greater
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cultural heritage declared protected under the
Sindh Cultural Heritage Preservation Act of
1994. Many of these sites have disappeared.
Owners of cultural heritage sites have
insufficient incentives to maintain or safeguard
the heritage values of their sites, particularly
those listed under the Sindh Cultural Heritage
Preservation Act (1994).
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Mohammad Ali Qadri

Local musicians at a public performance

responsibility on administration networks in
Sindh. Appropriate venues and institutional
frameworks and networks do not exist; these
could ensure that artisans and custodians of
culture are gainfully employed in their industry.
Thus, the industry will need sufficient
assistance to fulfil institutional gaps in order to
become self-sufficient.

PROPOSED
INTERVENTIONS
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Heritage Conservation
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The Department of Culture»s archaeological
activities in Sindh need professional
exploration, documentation, and excavation.
This needs to be followed by appropriate
conservation activities as applicable to
artefacts, sites, and monuments. Thus a fully
functional Sindh Department of Archaeology
and Museum (SDOAM) is required. Punjab
and NWFP have already established districtlevel departments for this purpose.
Restoration projects of dilapidated and
culturally significant sites needs to be linked

with tourism development opportunities. This
should be a cumulative process as sites
become restored. However, a clear distinction
between a heritage site and its facilitative
developments needs to be ensured to protect
its integrity. In addition, a register of
threatened tangible and intangible cultural
heritage values should be developed that
includes archaeological sites, historical
monuments, and culturally-oriented
expressions; prioritized conservation
measures to mitigate threats should be
initiated.

Supporting Actions
●

Training of engineers and architects in
the principles of conservation of cultural
heritage and tourism sites, particularly
so both activities can complement
each other.

●

Using the Department of Archaeology
at Khairpur University to conduct
more research in the field and
encourage other universities throughout
Sindh to establish departments of
archaeology.

Public awareness and support are necessary
for the promotion of cultural heritage and
tourism values through appropriate
documentation and development of curricula
and advertising opportunities (e.g. multimedia,
calendars, and the tourist service industry).
Investment in developing tourist guides,
maps, and atlases needs to be addressed.
The results of the Sindh Survey Project started
by the federal Department of Archaeology and
Museums should be publicized with the
collaboration of the DOAM.

Supporting Action
●

Encouraging community management of
important cultural sites to instil a sense of
ownership and pride and offering viable
alternatives to security forces that may
find it hard to enforce regulations.

Strategic Planning
Appropriate design recommendations and
interventions are required in specific situations
so traditional handicrafts continue to attract
local and international buyers and remain
commercially viable. The Sindh Small
Industries Corporation can be approached to
develop a design cell for such a purpose.
Also, site-specific planning and development
guidelines need to be developed and
promoted including guidelines on appropriate
use of materials. Furthermore, heritage
conservation programmes need to be initiated
in the public sector»s architecture and
planning departments. Collaboration with
already existing programmes may be pursued
to further re-inforce the existing options. The
provincial government should be encouraged
to provide greater input in the restoration and
maintenance of archaeological and historical
sites and district governments need to be
encouraged to develop and enforce
appropriate bylaws.
Public sector institutions should be
encouraged to work in close collaboration
with the academic and research-based
educational institutions, already working in the
area of heritage conservation. Educational

curricula must incorporate cultural heritage
components to increase awareness of such
values. At the advanced university level,
natural and physical heritage and
conservation need to be included as major
disciplines and specialized staff should be
encouraged to enter the training and
education sectors.

Supporting Action
●

Developing area conservation
programmes for physical and cultural
heritage, particularly in urban centres of
Sindh, which are being increasingly
threatened by urban development
processes including rapid infrastructure
development, increased population, and
pollution.

Local Investment
The annual development programme of public
sector agencies should be encouraged to
earmark an allocated amount (e.g. 5 percent)
towards the restoration and maintenance of
cultural heritage and development of tourism.
For example, the Works and Services
Department could construct roads and
provide utilities to major archaeological sites
such as Bhambore. The forest and wildlife
departments can undertake conservation
efforts and the irrigation departments can
contribute to the mitigation of salinity issues.
More importantly, financial investment is
needed for maintenance and restoration of
cultural heritage by the corporate sector,
international agencies, and provincial
government sources. A small percentage of
the profits or income should become a
mandatory contribution towards building a
provincial heritage fund. Further excavations
should be discouraged until sufficient funds
are made available to allow postexcavation
protective measures, essential for the
safeguarding of archaeological discoveries.

Tourism
Tourism is one of the most important revenuegenerating activities for any economy.
Pakistan in particular plays host to some of
the most diverse environments in the world,
which include varied natural resources as well
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Public Awareness
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as important cultural sites. Sindh contributes
significantly to this through its coastal ranges
and historical importance in the region.
Unfortunately, these assets are not
appropriately explored or marketed to the rest
of the world, thus wasting an extremely
valuable source of international investment
and opportunity. The field of domestic
tourism, which could easily be promoted, is
also a wholly unexplored avenue. Some
constraints to growth include inadequate
funding, lack of legal framework, high taxes
on hotels and resorts, and lack of coordination
between government agencies and the private
sector. Some of these problems are related to
the tourism sector not being recognized as a
legitimate industry.

ISSUES
Inadequate Infrastructure
The tourism industry is not being effectively
developed. There is great tourism potential in
Sindh when one considers its coastline,
beaches, diversified deserts, relics of the
Indus Civilization, historic cities, and religious
sites such as Sehwan and Thatta. Transport,
infrastructure, public utilities and hotel
facilities around cultural heritage sites are not
well developed and should be linked with the
heritage assets, particularly those that have
been upgraded or renovated. Furthermore, at
present, benefits from tourism do not extend
to local communities and this needs to be
made a part of any further development in
this sector.
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Institutional Weaknesses
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An appropriate tourism promotion bureau
does not exist and the Sindh Tourism
Development Corporation suffers from
insufficient funds and mediocre administrative
authority. It is thus limited in its capacity and
has no effective output. Tourism opportunities
through the intangible sector (traditional
music, arts, handicrafts sector) are limited by
inappropriate coordination and promotion
mechanisms.

Negative Promotion
Pakistan has recently been facing a negative
promotional image both nationally and
abroad. Sindh in particular has been portrayed
as a province prone to banditry, feudal
clashes, religious and political unrest, and
social chaos. This has done much to harm the
tourist trade. Important sites such as
Mohenjodaro, Makli, and Thatta have
witnessed a decrease in tourism as people;
especially foreigners fear the deteriorating law
and order situation.

PROPOSED
INTERVENTIONS
Infrastructure Development
To promote tourism in Sindh, it is important to
construct roads to various tourist sites, provide
public and private transport for the tourists,
publish guidebooks, and conduct organized
tours from centres such as Karachi, Hyderabad,
Dadu, Larkana, Sukkur, Nawabshah, Khairpur,
Thatta, Shikarpur, and Mithi. For the
conservation of Sindh»s cultural heritage and the
development of culture and tourism,
partnerships between the public sector, the
private sector (such as hotels, tour operators,
and tourist guides), civil society, the academe,
media, adventure groups, and interested
individuals should be facilitated. Appendix 4
provides a list of potential sites for tourism.

Supporting Actions
●

Establishing site museums in the prime
historical sites of Sindh to allow scholars
to study artefacts in their original
environment as well as to encourage
greater public awareness.

●

Encouraging greater research on the
maritime heritage of Sindh as there are
many archaeological sites along the coast.

●

Developing a tourism transportation
policy.

Nasir Ali Panhwar

Marketing and Promotion

Institutional Strengthening

Greater focus is required on an international
marketing strategy of tourist sites in Sindh.
The first priority should be on promoting
tourism and cultural values in the domestic
market. The development of tourist packages
and residential/recreation facilities at feasible
sites and the improvement of existing tourist
services and related facilities along with a
reasonable price structure will do much to add
value to this sector. Training should be
enhanced in educational institutions and hotel
management institutes to increase trained
human resources, leading to quality and
efficiency in tourism management. Close
collaboration is also required with Pakistani
embassies abroad in order to promote tourism
in Sindh.

It is necessary to provide greater support to
the tourism industry through the relevant
government departments like the Sindh
Tourism Development Board. Coordination
must be enhanced between federal and
provincial tourism departments. Also required
is greater investment in this field as well as
increased focus on capacity building of staff
to promote the industry effectively.
Currently, private sector hotel operators are
free to increase rates without much
opposition or control from government
quarters due to their near monopoly of the
market. This needs greater regulation as
such moves have a negative impact on
the tourist and business industry in
Pakistan, translating into a loss of revenue
for the country.

Supporting Action
●

Promoting tourism in national parks such
as the Kirthar National Park, which is also
a cultural heritage site.

Supporting Action
●

Developing guidelines for training or hotel
operators, tourism staff, and tour guides.
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The Makli Hill necropolis in Thatta is a World Heritage Site

179

180

P A R T

I V

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Implementation
Mechanisms
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CHAPTER 23

Implementation
Framework
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Existing Arrangements
he overall coordination of the SSSD is the mandate of
the P&DD, GoS. An Advisory Committee on preparation
of the SSSD was constituted under the Chairmanship of
the Additional Chief Secretary (Development) in
November 2004 and has the representation of all
stakeholders including the government, NGOs, the

academe, industries, journalists, farmers (abadgars), chambers of
commerce and industry, and IUCN. The Secretariat of the Advisory
Committee is presently housed with the P&DD in the Environment
Section. The Terms of Reference (ToR) of the Advisory Committee

●

Guide, advise, and support the formulation of the SSSD.

●

Advise on the overall strategic focus and direction of the SSSD.

●

Attend consultative workshops for relevant sectors.

●

Provide support in forming strategic alliances with the government, civil society, and the
private sector.

●

Review the progress of SSSD development.

●

Review the draft strategy paper and provide feedback.

●

Perform any other task related to the SSSD.
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include the following:
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PROPOSED MECHANISMS

Member

Secretary Mines and Minerals
Department

A major responsibility of the P&DD will be to
closely monitor and coordinate various
programmes and projects in all the sectors of
the SSSD by addressing key development and
environmental concerns.

Member

Secretary Forest and Wildlife
Department

Member

Secretary Environmental
Department

The Environment Section in the P&DD needs
to be staffed properly to appraise all schemes
being considered by the Provincial
Development Working Party (PDWP),
monitor environmental concerns, coordinate
activities pertaining to the SSSD, and
assist in outsourcing of research and
feasibility studies.

Member

Secretary Livestock and Fisheries
Department

Member

Secretary Culture and Tourism
Department

Member

Secretary L.G Department

Member

Secretary P&D Department

Member

Special Secretary (T) P&D
Department

The Provincial Steering
Committee
It is suggested that a Provincial Steering
Committee on Sustainable Development be
constituted with the following composition
and terms of reference;
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Chairman Additional Chief Secretary
(P&DD)
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Member

Secretary Finance Cooperation
Department

Member

Secretary Agriculture Department

Member

Secretary Health Department

Member

Secretary Education Department

Member

Secretary Population and Welfare
Department

Member

Secretary Irrigation and Power
Department

Member

Secretary Information and
Technology Department

Member

Secretary Works and Services
Department

Member

Secretary Industries Department

Member

Secretary Labour and Manpower
Department

The Chief Environment Section P&DD is
proposed as member/Secretary.
The terms of reference of the Provincial
Steering Committee would include the
following:
●

Guide, monitor implementation, and
review the SSSD.

●

Monitor and ensure implementation of the
decisions taken by Executive Council, the
Executive Committee for an effective SSSD.

●

Seek appropriate funds and judicious
allocations for various sectors of
development.

●

Ensure complementarity between
development programmes and projects,
donor agencies, the private sector, NGOs,
and local bodies in the province.

SubSteering
Committees/Advisory
Committees and Focal Points
The Provincial Steering Committee once
constituted can propose and approve the

For each of the SSSD themes, an advisory
committee or a roundtable can be constituted
comprising the stakeholders representing the
government, the public, and NGOs. It will be
the responsibility of these roundtables to
further develop and refine the respective
component strategies of the SSSD, and assist
in their implementation. The roundtables can
play a vital role in the decision-making
process and can also be represented on the
decision-making bodies of the government.
A government functionary/officer can be
delegated to attend each roundtable to act as
a focal point and the secretariat, allowing the
roundtables to concentrate on strategic
issues. It is proposed that funds should be
made available for meetings of the
roundtables. The focal points could network
among themselves through the P&DD and
should be the officers of the respective
administrative departments, while the other
members of the roundtable should come from
outside the government.

SubProvincial Level
Coordination
With a view to complementing the
preparation, implementation, and monitoring
mechanisms at the provincial level in the wake
of devolution, similar arrangements would be
mandatory at the district and local levels to
ensure effective implementation of the SSSD
in the field. To this end, it would be important
to take the district nazims, district
coordination officers (DCOs), town nazims
(TOs), and the union level personnel into

confidence; they could then constitute similar
committees at their levels. The committees
may consist of all the stakeholders and be
similar to the roundtables set up at the
provincial level. The district authorities may
establish an NGOs network to support the
operation at the level of the local
communities.

PLANNING AND
DEVELOPMENT
DEPARTMENT
After consultations with the departments and
in the interdepartmental committee meetings
chaired by the Chief Secretary, the Chief
Minister and the Cabinet would be briefed and
taken into confidence. The P&DD would seek
to enhance its capacity to formulate
appropriate sustainable development policies.
This capacity could be established within
various sectoral agencies, and those
departments which have cross-sectoral
responsibilities, such as the P&DD and the
Finance Departments (FDs). The P&DD should
provide the necessary leadership to the
provincial and the district-based sectoral
programmes and the financial backup should
be provided by the FDs.
Changes in organizational structures as well as
staffing will be required and these would be
implemented in a systematic and a carefully
planned manner, in order to minimize any
undesirable effects on existing staff and
maximize the potential for desired solutions.
Wherever possible, existing staff capabilities
would be augmented through additional
training and support. Particular attention should
be paid to enhancing the policy formulation
capacity of the P&DD. To this end, an intensive
capacity building effort needs to be initiated.
Data systems would also be recreated, reactivated, and updated through the BoS to
provide adequate, timely, and accurate
information, which can subsequently be used
to carry out sectoral and policy reviews.

Statistical Unit
The BoS attached to the P&DD, with a
mandate to collect, organize, analyse, and
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creation of advisory committees/roundtables
and focal points for key themes of sustainable
development in Sindh. These include
agriculture, forestry and biodiversity, public
health, industry, urban environment,
communication, education, NGOs and CBOs,
and culture/cultural heritage. The purpose of
the advisory committee/roundtables along
with the focal points would be to initiate and
allow the sustainable development process to
benefit from the intellectual discourses
available in the line departments, research
institutions, citizens» groups, private
organizations, academe, and individuals from
outside the government.
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present data for use by both the government
and the public, needs to be re-organized and
revamped. To undertake these activities
effectively, the BoS should be staffed by
professionals with appropriate qualifications.
Not all new staff needs to be given the status
of permanent civil servants; rather, the P&DD
can employ qualified professionals as the
need arises, on the basis of short-term
contracts. Such a mechanism will help to
ensure that the BoS retains the flexibility to
recruit its staff in direct response to the
emerging needs and changing programme
requirements. However, a core team of
permanent qualified staff, who are essential,
should continue in order to provide long-term
continuity and direction. It is envisaged that
one of the key functions of the re-organized
BoS will be to provide high quality data inputs
to the policy formulation process of the
provincial government. Through its data
gathering and analysis efforts, the BoS should
seek to ensure that decision-makers,
stakeholders, and civil society are kept
abreast of the status of the key development
issues, as well as the impacts of government
programmes.
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REPORTING OBLIGATIONS
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Systems and mechanisms to enhance
transparency, institutional and political
accountability also need to be put into place.
Institutional accountability needs to be
pursued as an integral component of
institutional reforms, and should include the
operationalization of instruments such as the
Efficiency and Discipline Rules. The
concurrent creation of public-reporting
obligations will help to ensure transparency as
well as administrative efficiency. Measures
need to be undertaken to ensure that
information becomes more widely available to
the general public; this will include not only
information on government processes and
decisions, but also information on the rights
and obligations of the stakeholders. A
particular effort should be made to ensure that
information is made available regarding
potentially contentious issues, such as

repetition and duplication of schemes,
especially in remote areas, and execution of
projects and programmes as a result of EIAs.
It is envisioned that sector-specific
committees within the provincial government
would be responsible for reviewing the
performance of the corresponding agencies
and releasing their assessments to the public.

STEERING MECHANISMS
The P&DD will be the hub for the day-to-day
implementation of the strategy within the
province. To this end, a special SSSD
Coordination Unit will be created within the
P&DD. The unit will house the necessary
expertise to lead the various sectoral
initiatives in accordance with agreed policy
goals. Additional technical support can also
be sought from the private sector, NGOs, and
academic institutions, as and when required.
In order to steer the development initiatives of
the various sectors in accordance with the
SSSD, the P&DD needs to develop a system
with an overall implementation framework as
well as a set of monitoring mechanisms where
each line department will continue to remain
responsible for the formulation and
implementation of its sectoral policies.

PRIVATE SECTOR
Sustainable development cannot be
singlehandedly undertaken by and through
the public sector alone. It is therefore
important that a convincing awareness
campaign be launched and the business
community made partners in development. A
business/industries roundtable should be
constituted by the SSSD focal point in the
Industries Department. It is suggested that
the Chamber of Commerce and Industry also
sets up a corresponding unit to liaise with
their counterparts in the public sector to help
them identify the technology and investment
needed to clean up their operations, and to
assess and provide for the research and other
needs of the private sector.

Ishtiaque Hussain

Cultivating a participatory culture is an important step towards sustainable development

POLICY CONSULTATIVE
GROUPS

●

Provide a recognizable platform and a
forum in which to undertake policy

●

Create alliances between government
departments and non-government actors,
interest groups, and experts. By bringing
these many different stakeholders onto a
common platform, the consultative group
would help to build trust, identify shared
objectives, and create new partnerships.

●

Encourage policy innovation. By their very
nature, the PCGs would serve to promote
discussions, debate, and assessment of
policy options. In other developing
countries, these types of multistakeholder
policy deliberations have played an
important role in fostering new ideas and
approaches, leading to policy innovations.

●

Reduce conflict and enhance policy
ownership. Policy-making, which mostly
takes place behind closed doors, without
debate or stakeholder interaction, often
leads to a lack of ownership, considerable
conflict, and ineffective implementation.
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In order to address the participation gap,
which currently exists in the provincial
development processes, it is suggested that
the Provincial Steering Committee on
Sustainable Development considers the
creation of a number of a Policy Consultative
Groups (PCGs), on a needs» basis. The PCGs
would have a mandate to review and provide
advice on sectoral development programmes
and activities. The groups would be
multistakeholder bodies, composed of
representatives from the government, the
academe, NGOs, the private sector, and other
interest groups. In order to ensure the effective
participation of civil society members, specially
designed capacity building programmes might
be required for some group members. The
PCGs would support the pursuit of sustainable
development in the province in a number of
important ways. Among other benefits, they
would be expected to:

discussions. In this regard, they could
provide civil society, in particular, with
immediate and tangible links to the public
sector processes.
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The PCGs would create a forum in which
multistakeholder debate and genuine
evaluation of policy options could occur;
decisions would only be taken once
consensus or an acceptable level of
agreement had been achieved, thereby
creating a supportive milieu for policy
implementation.
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●
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Promote the participation of marginalized
stakeholders. The PCGs would provide an
important opportunity for those members
of the society who tend to be neglected
by governance processes to contribute
directly to policy formulation. In this
regard, the membership of the PCGs
would need to be carefully and
deliberately structured by the roundtable,
so as to include representatives of
marginalized stakeholder groups.

●

Ensure that policy decisions are given
greater legitimacy. It is envisioned that the
PCGs would include institutional
members, i.e. recognized civil society
organizations would be mandated to
nominate representatives to participate in
the PCGs. This would lend considerable
credibility to the process and help to
ensure legitimacy of the policy choices.

●

Ensure that policy decisions are
sensitive to provincial needs, cultural,
and social norms. Through the
involvement of a broad cross-section of
society, the PCGs would serve to
institutionalize provincial, social, and
cultural norms. This, in turn, would help
to ensure that policy decisions are
culturally and socially appropriate. The
PCGs would require a clear mandate in
order to be effective. In this regard, the
PSC should be required to develop clear
ToR for the operation of any PCGs that it
may establish, including guidelines on
membership, roles, and responsibilities.

SECTORAL INTEGRATION
The need to coordinate and integrate sectoral
policies and programmes more effectively has
increasingly been recognized as a key
challenge for sustainable development. In

some provinces, the P&DDs have been
mandated to lead this integration process.
Although this has led to a number of partial
successes, full integration has not yet been
achieved. To rectify this, the following
measures are recommended:
●

A single Natural Resources Management
(NRM) Section should be created within
the P&DD. The NRM Section should seek
to promote integrated planning by
bringing all the different NRM units and
sections together within a unified
structure.

●

An Interdepartmental Working Group on
Sustainable Development should be
established to foster intersectoral
consultations and the development of
integrated policies, plans, and
programmes. The members of the working
group can be drawn from middle-level
professional tiers, where the focus is on
practical implementation issues and
ownership of programme design and
development is greatest. Communication
amongst staff at this middle level is also
likely to be less formal and more
sustained than it would be at more senior
levels in the province.

●

A cross-sectoral Secretaries Committee
on Sustainable Development should be
established at the higher, decision-making
levels, with a mandate to review and
approve the programmes developed by
the Interdepartmental Working Group.

●

The Provincial Steering Committee on
Sustainable Development should receive
periodic reports from both the
Interdepartmental Working Group and
Secretaries» Committee.

SECTORAL CAPACITY
Institutional capacity is not always recognized
as a central and important issue in the context
of sustainable development. As a result, it
rarely receives the attention it requires, either
in terms of policy development or the
allocation of resources. Capacity
enhancement will be fundamental to

●

●

●

A comprehensive institutional
development programme must be carried
out, beginning with a carefully selected
number of priority provincial departments
and other government bodies. This could
include the review and reformulation of
institutional mandates; the clarification of
job descriptions; the development of
mechanisms to enhance responsiveness
and transparency; and the design,
development, and installation of data
management systems.
An intensive capacity building programme
needs to be designed and implemented,
which comprehensively addresses the
need for human resource development in
key provincial departments. This could
include the development of an effective
needs» assessment system; the initiation
of mechanisms to ensure that skills»
enhancement programmes correspond to
departmental needs and priorities; and the
formulation of policies, which actively
encourage and reward civil servants for
taking part in such programmes.
The current emphasis on supply-side
human resource development should be
replaced by a growing emphasis on
demand-based programmes. The element
of this policy shift should include the
initiation of a new requirement, making it
obligatory for government departments to
demonstrate that adequate resources
have been allocated to human resources
and institutional development; the
placement of a high premium on
institutional and individual performance;
and the development of clear job
descriptions and corresponding skills»
requirements. An implementation plan
should also be developed, laying out the
sequence of steps that will be taken
during the course of this process,
including training needs, assessments, the

evolution of job description, and skills»
acquisition by government personnel.
●

The potential for using market-based
systems to deliver the necessary training
programme must also be explored. Not all
training initiatives need to be based within
the public sector; the design and
implementation of certain training
programmes, for example, could be
opened to competitive bidding involving
both public and private sector
organizations.

●

Systems to ensure a closer match
between staff placement and staff skills
should be developed.

●

A mechanism needs to be created by
which a department»s continued eligibility
to access capacity development grants
from the government is made conditional
on a demonstration that existing capacity
is being utilized in the best possible
configuration.

●

Resource allocations to capacity building
must be enshrined as a budgetary norm
over the medium term. Allocations may
initially be broadly based on a proportion
of the recurrent budget, and then
subsequently refined on the basis of
internal needs and assessments and
independent reviews. Continued
investment beyond the medium term will
be subject to an evaluation of
achievements. In addition to these
initiatives within the public sector, it will
also be critically important to build the
capacity of civil society groups, so that
they may participate more fully in SSSD
implementation.

ANNUAL PLANNING AND
RESOURCE ALLOCATION
One of the principal features of the annual
planning process is the prioritization of
resource allocation for development purposes.
The process not only serves to highlight the
government»s key policies and programmes,
but also, their relative position on the
development agenda. As the SSSD
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successful SSSD implementation, and will
need to address institutional and human
resource development, as well as the
contextual aspects described earlier (such as
recruitment policies). To address these
requirements, the following measures are
recommended:

189

recommendations on multistakeholder
consultation are brought into action, it will
become increasingly important to develop
mechanisms to ensure that the policies,
priorities, and the viewpoints of civil society
are meaningfully reflected in this annual
planning and resource allocation process. The
PSC on sustainable development will need to
take the lead in this process, by promoting the
development of a close working relationship
between government line departments and
civil society groups. There will also be a need
for the establishment of a clear and a formal
linkage between the PSC and the P&DD. To
this end, the following mechanisms are
recommended:
The P&DD would be formally required to
demonstrate that it has appropriately
reflected the recommendations of the
PSC in its annual planning exercise.

●

The result of the annual planning process
would be formally reviewed by the PSC. In
practice, this will involve a review of the
draft ADP and its proposed budgetary
allocations.

Negative Lists of Investments
The annual planning process will also result in
the production of a list of negative investment
options, sectors, and projects. In the context
of the SSSD, any initiative that is likely to
impinge in a negative manner on progress
toward sustainable development should be
included in the list. During the initial stages of
implementation, the negative list can be
developed on the basis of fairly simple and
basic criteria. More sophisticated criteria can
subsequently be developed as the provincial
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●

The annual planning and resource allocation
process will also benefit from and be guided
by the periodic reports and views generated
by the SSSD monitoring arrangements. These
reports must be made available to a wide
range of bodies, including the various line
departments and the P&DD. The reports will
help to establish a more objective and
accurate information base on which to
formulate the annual plans. They will also
assist the roundtables in determining the
appropriateness and adequacy of the P&DD»s
policy and responses.

IUCN Pakistan

190

Creating cross-sectoral alliances helps build trust among stakeholders

Environmental Impact
Assessment
Environmental Impact Assessment (EIA) is an
important tool for enhancing progress
towards sustainable development. It seeks to
prevent or minimize negative environmental
impacts whilst maximizing the benefits of
development interventions. More specifically,
EIAs can help to address the challenge
of adopting sound environmental
management practices in the context of rapid
economic development.
As an integral component of implementation
therefore, a number of measures should be
undertaken to strengthen EIA procedures in
Sindh. In particular the following steps are
recommended:

●

Undertake third party monitoring of
particularly sensitive development
projects, to ensure that environmental
mitigation measures are being
implemented as planned.

●

Institutionalize public consultation
processes as an integral component of
EIAs, in order to enhance information
collection transparency and accountability.

Strategic Environmental
Assessment
Although the Environmental Impact
Assessment ((EIA) is a valuable tool for
assessing the likely impacts of individual
projects, it does not provide a mechanism for
determining long-term, cumulative effects.
Although each individual development project
on its own may be relatively benign, the
combined impact of multiple initiatives may
eventually become severe. To address these
concerns, Strategic Environmental
Assessment (SEA) must be carried out for the
provincial priority development sectors,
starting with the energy and water sectors. In
order to ensure that these assessments
contribute effectively to policy formulation,
they should be repeated at periodic intervals
of ten years.

●

Ensure that the provisions of the Pakistan
Environment Protection Act (1997) are fully
implemented in the province.

COMMUNICATION
STRATEGY

●

Develop sector-specific EIA guidelines
and project-screening criteria. In the first
instance, all projects costing more than
Rs.20 million should be required to submit
an EIA along with their PC-I document.
Similarly, all projects in the vicinity of key
water channels, forest areas or
biodiversity sites should be subject to
EIAs. In the absence of an EIA for these
types of projects, a strict policy of no
allocation should be followed.

Communication activities must be actively
used to create a supportive, enabling
environment for SSSD implementation. To this
end, the following measures are
recommended:

●

Enhance the EIA capacity of the P&DD
and the various line departments through
in-service training and the recruitment of
additional environmental and social
specialists.

●

A targeted communication campaign
should be designed and implemented,
using a mix of available media options,
including radio, television, the press,
printed materials, seminars, and briefings.
The key stakeholders to be involved in
such a campaign are summarized in the
box below. The campaign should seek to
explain the rationale and approach of the
SSSD, along with its vision, objectives,
and priority activities. Special material
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capacity to assess potential environmental
and social impacts increases. In light of the
critical role that natural resources play in
sustaining the livelihoods and wellbeing of the
population, it is envisioned that these criteria
will address such issues as the potential
impacts of investments on the sustainability of
resource use, the maintenance of ecological
processes and ecosystem services, and the
conservation of biodiversity.
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Rural communities constitute more than 50 percent of the provincial population,
and thus have the largest stake in the sustainable development of the region.
The SSSD communication strategy should accord particular priority to working
with village organizations, women»s organizations, village conservation
committees, the taluka and union councils, and other local groups.

AAdd m
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meennttss
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The NGO sector is an important channel for non-formal communication. The
various NGO networks operating in Sindh have considerable potential to raise
awareness and to catalyse sustainable development at the grassroots level.
The SSSD communication strategy should seek to ensure that these networks
are provided with technical and institutional support wherever necessary, so
that they can play a more effective advocacy role and act as intermediaries to
reach out to the ulema, community leaders, and village organizations.

Meeddiiaa
M

The formal media play an important role in influencing the decisions of
policy-makers and in building public awareness. The SSSD communication
strategy should seek to ensure that journalists working with the press, radio,
and television are equipped with the skills and technical knowledge required
to report on complex sustainable development issues in an accurate and
effective manner.

Puubb lliicc RReepprreess eennttaattiivveess
P

The understanding and support of public representatives are vital to
successful SSSD implementation. To this end, the communication strategy
should take active steps to ensure that the members of the Sindh Cabinet
are briefed on a regular basis about the progress of the SSSD as well as the
status of key environment and development issues in the region.

Prriivv aattee SSeeccttoorr
P

In Sindh, the private sector is quite strong and well established.
Improvements to communication infrastructure have led to a substantial
growth in production and trade. The Chamber of Commerce and Industries
(CCI) should be encouraged to mainstream environmental concerns into its
activities and future plans. In collaboration with the CCI and other trade
bodies, an awareness campaign should be launched aimed at ≈greening∆
business activities and promoting corporate environmental responsibility.

U lleem
U
maa

Religious scholars command an influential position in our society, and have
access to an extensive network of mosques and religious shrines. The SSSD
communication strategy should therefore seek to work with the ulema to help
raise awareness on sustainable development issues.

D oonnoorrss
D

In addition to GoP funding, financial support from the international donor
community will be essential for successful SSSD implementation. The
communication strategy should therefore seek to build support for the SSSD
among the diverse range of donor agencies.
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By considering environmental issues at the planning stage of development,
government line departments can play a role in reconciling socio-economic
aspirations with the sustainable use of natural resources. There is, however,
still a need to increase environmental awareness at all levels. To this end, short
training courses can be organized on a regular basis, highlighting the linkages
between environment and development, as well as particular issues of special
concern to Sindh. The SSSD communication strategy must also seek to work
with extension networks that have been established at the taluka and district
levels by many line departments. These networks have direct interactions with
local communities and thus constitute an important outreach mechanism.

●

Consolidated quarterly progress reports
should be updated and transformed into
a quarterly magazine (in local languages),
and used as a tool to share information
about SSSD implementation and
other major environmental and
sustainable development initiatives
and issues.

●

A series of training and skills»
development workshops should be
organized for the formal media in areas
such as investigatory reporting,
environmental journalism, development
communication, film production,
photography, and editing.

●

Institutional, technical, and financial
support can be sought for provincial press
clubs and associations of environmental
journalists. These forums can also be
assisted by developing linkages with

●

Greater efforts must be made to involve
the ulema in environmental and
development activities. Special reading
and visual materials can be developed,
based on Islamic injunctions related to the
environment. Consideration must also be
given to creating a new forum for
environment discussions among the ulema
and to including environmental topics in
the curricula of religious institutions. In
designing these outreach programmes, all
activities must be carefully tailored so that
they are sensitive to particular cultural and
sectarian contexts.

●

The potential to use other informal
communication channels including
festivals, sporting events, community
organizations, village-based art and
cultural forums, government extension
networks, and women»s societies, must
also be actively explored.
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national and international associations of
environmental journalists.

should be produced for women and other
disadvantaged groups.
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CHAPTER 24

Monitoring and
Evaluation
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mplementation of a strategy for sustainable development
would be a futile exercise without a proper and effective
monitoring and evaluation (M&E) system. Monitoring and
evaluation is important not only to make sure that
programmes are running in the right direction, but more
importantly to be able to draw lessons and experiences

The SSSD framework for M&E would not only include mechanisms to monitor and assess
projects and programmes which will be taken up through the SSSD, but also the stakeholders
vis à vis government agencies, NGOs, the private sector, and communities who would be
associated and involved with the SSSD at various levels.. It would also include a mechanism and
infrastructure for implementation of international treaties to which Pakistan is a signatory to as a
measure for cooperation and participation in it global efforts towards attaining sustainable
development.
Implementation of a sustainable development endeavour needs to be watched carefully and its
course corrected whenever required. Hence, the framework would have two components: a
component for operational monitoring, which will be used to track the implementation of the
SSSD»s many recommendations and their immediate results; and another component for impact
monitoring, which will be used to assess the longer term outcomes of the strategy and progress
towards sustainability.
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for both the immediate and long-term future of the strategy.
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Both the components will be designed in such
a way that they:
●

Are simple to operate.

●

Rely primarily on readily available sources
of information.

●

Promote the participation of all the
stakeholders.

●

Build upon the institutional mandates and
strengths of the individual stakeholders.

●

Facilitate periodic corrective action, in
order to steer the SSSD process towards
the achievements of its sustainable
development objectives.

EXISTING ARRANGEMENTS
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An M&E cell already exists in the P&DD
headed by a Director-General and assisted by
a Director, a Deputy Director, two Assistant
Directors and the office staff. The setup,
however, is lacking in logistics. As it is
humanly impossible to keep physical track of
more than 2 000 development schemes,
reflected in the provincial Annual Development
Programme, with the existing small setup only
a few selected schemes are monitored in the
field. The M&E cell of the P&DD has to rely
upon the progress reported by the line
departments directly or through their Planning
& Monitoring Units or PMUs (wherever they
exist) on a monthly basis with a gap of about
a fortnight. The PMUs are functional in
Agriculture, Education, Health, Works &
Services, Irrigation & Power and Industries
Departments respectively.
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The earlier established culture of reporting
progress on a PC-III format (Quarterly
Progress Report ƒ QPR) is no more in vogue.
The departmental Progress Monitoring (PM)
Cell is also without logistic support and
mostly lacks monitoring skills. PM Cells
mostly act as a post office between the field
implementing agencies and the line
departments/P&DD.
The Provincial Cabinet of Ministers monitors
development activities almost on a monthly

basis. The M&E Cell, P&DD acts as a
secretariat; the data and information in the
working paper discussed at the cabinet
meetings are forwarded by the line
departments and consolidated in the M&E
Cell, P&DD.

TRACKING SSSD
IMPLEMENTATION
In order to develop and operationalize these
different systems and sources, it will be
necessary to build the monitoring capacity of
the P&DD and the various line departments.
The ultimate aim should be to ensure that
each of the principal institutions involved in
SSSD implementation has its own in-house
monitoring capacity.
The P&DD will need to play an important role,
as the responsibility for collecting and
consolidation of the information pouring in
from the different monitoring levels will be
vested in it. The P&DD (M&E Cell) should be
responsible for preparing working papers for
the Executive Committee, the Executive
Council, and the PSC headed by the ACS
(Dev). The M&E Cell should seek assistance
for data from the Sindh BoS, as and when
required. In addition to the working papers
produced by the M&E Cell, the P&DD should
be responsible for the preparation of sixmonthly progress reports on the status of
SSSD implementation, through the newly
created Coordination Section. These should
be widely circulated among all the
stakeholders and used for public awareness
via electronic and print media.

PLANNING AND
DEVELOPMENT
DEPARTMENT
The current single source of monitoring by the
implementing agencies may also be
broadened and both of the SSSD»s monitoring
components should be designed so that
corrective action can be initiated by multiple
stakeholders at multiple levels. Although this
feature has many benefits, a prominent lesson
that emerges from the current monitoring

stakeholders/institutions involved in the
SSSD should be enhanced.
●

The P&DD should prepare a progress
report on SSSD implementation,
outcomes, and impacts at five-yearly
intervals, using the information generated
by the sustainability indicators.

As the P&DD has a broad overview of
development in the province, it should play the
central role in coordinating and facilitating the
SSSD»s various monitoring and assessment
arrangements. This will entail working with the
line departments and other stakeholders to
ensure that the necessary monitoring
arrangements are in place and functioning.

●

The capacity of the P&M Units/Cells in all
the line departments should be enhanced.

●

An independent third party monitoring of
the status of the SSSD and effectiveness
of its implementation arrangements
should be carried out at regular intervals
of three to five years.

It is essential and desirable that similar M&E
arrangements are established and made
functional at the district and subdistrict levels.

●

An information management system
should be developed, keeping in view the
requirement of information to verify the
indicators for assessing progress towards
SSSD implementation, as well as human
and ecosystem wellbeing.

●

Reviewing and refining of the SSSD
objectives should be carried out, if
suggested by the monitoring and
assessment reports.

●

Monitoring and assessment of gender
concerns, especially the role of women in
realizing the goals of sustainable
development in Sindh, should also be
undertaken.

●

Ensure timely feedback at each level, so
that corrective measures and actions are
taken by those responsible.

●

The P&DD should provide guidance and
render support to stakeholders in defining
results, milestones, and indicators.

●

The BoS should be re-organized and
strengthened in the field, for collection of
data prior, during, and after
implementation of the SSSD.

MODUS OPERANDI
●

●

●

●

Establishing a multilevel, participatory
monitoring framework to track the
financial and physical progress of
individual development projects and the
status of SSSD implementation. The
framework should identify priority
activities and timelines.
The P&DD should have the mandate to
collate and synthesize information flowing
in from the different monitoring levels and
to prepare six-monthly progress reports
on SSSD implementation for its formal
submission to the Executive Committee.
The P&DD should ensure that all
monitoring and assessment reports are
widely circulated among all the
stakeholders, the government, and civil
society.
The monitoring and assessment capacity
of the P&DD and other key
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experience is that it is of vital importance to
assign clear-cut responsibilities for each
assigned role. The duties and functions and
the role and responsibilities of each institution
and agency need to be clearly defined. At the
same time, the role of individual agencies
needs to be complementary, so that the overall
monitoring effort is cohesive and synergic.
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CHAPTER 25

Financial Resource
Mobilisation
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he SSSD identifies sustainable development issues and sets
the direction for eradicating poverty and moving toward the
development of the province both in terms of conservation
of natural resources and economic growth. To achieve such
an integration of priorities there is clearly a need for
financial resources. This chapter outlines some of the means

that could be tapped for funding the strategy.

FIVE YEAR PLAN

ANNUAL DEVELOPMENT PLAN
The provincial government is also set to continue its policy of public sector investment in various
sectors. In addition, it aims to work toward reducing poverty, ensuring good governance,
generating employment and raising the quality of social services especially education, health,
and environment. These sectors form a part of the ADP of the province, which can also be
another source of funding for the implementation of the SSSD. With a view to making the public
sector more responsive to the emerging needs of the masses and the economy, higher
investments in priority sectors such as infrastructure, followed by social sectors, would continue
to increase productivity, improve delivery of social services, enhance quality of human resources,
and create the necessary environment for the application of new technologies. These policy
initiatives would help to achieve the envisaged targets reflected in the SSSD.
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The Five Year Plan (2005-10) can be an effective source for the implementation of the SSSD. The
provincial government recognizes environmental conservation and sustainable development as
an important component and advocates equitable sharing of benefits, community management
of natural resources, and integrating environmental issues into economic and social development
planning. These objectives are in line with the SSSD and as such the priority sectors outlined in
it are clearly reflected in the government»s policy agenda. This ensures that sustainable
development objectives as outlined in the SSSD can be implemented and funding obtained by
integrating them with the goals of the Five Year Plan.
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The development outlay in the PSDF for FY
2005-06 has been estimated at Rs.28.750
billion. Out of this Rs.17.210 billion have been
allocated for the provincial government and
Rs.6.790 billion for district governments. In
addition, the district governments» share of
Rs.50.716 billion would be used to fund
development schemes according the latest
budget. These sources can be utilized to
sponsor various sectors of the SSSD.
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2000033--0044
2

EXISTING PROGRAMMES
AND PROJECTS
Current public sector initiatives that are being
implemented or have been approved for
implementation can be analysed and priorities
assigned to match those of the SSSD. The
projects should be evaluated to assess gaps
in design and to evaluate the technical
aspects, monitoring design, implementation
methodology, institutional arrangements, and

results. The projects and programmes could
be reprofiled to ensure effective delivery as
well as to bring them in line with the
objectives outlined in the SSSD. Under the
latest budget, the education sector is
estimated to receive Rs.4.099 billion; health is
estimated at Rs.3.941 billion, and irrigation at
Rs.5.605 billion. This is again a substantial
amount which can be utilized for
implementing the recommendations for these
sectors in the SSSD.

NATIONAL FINANCE
COMMISSION AND
PROVINCIAL FINANCE
COMMISSION AWARDS
Since independence, Pakistan has given five
National Finance Commission Awards (NFC)
to the provinces based on a 47 percent share.
It is envisaged that the 6th award would be on
a 50: 50 basis. Under the last award, Sindh»s
share was 23.7 percent and it seems likely
that this could be increased under the 6th
award. Once this has been approved and
finalized, it can be a very good source of

funding for the implementation of certain
sectors of the SSSD, such as poverty,
environment, and education.
While functional responsibilities are
increasingly being devolved to the local
governments under the Local Government
Ordinance (LGO), financial resources
available to them are not consistent with their
responsibilities. Provincial Finance
Commission (PFC) awards provide financial
resources to the districts. These can be also
tapped to implement the strategy at the local
and district levels. The Devolution Plan
initiated by the government entails that this
award is handed down at the district level
and therefore can be a good source
of district level implementation of
the strategy.

DONORS
The SSSD advocates sustainable development
through environmental conservation and
sustainable management of natural resources.
Achieving these objectives will also lead to
poverty alleviation and economic development
of the province. These benefits are also in line
with the priorities of multilateral and bilateral
donors, and it is believed that donor funding
would also be available to implement the
strategy»s priorities. Among these, the World
Bank, Asian Development Bank, and other
international funding agencies such as UNEP
and UNDP, which historically have provided
funds, can be approached for specific sectors.
The box below outlines a donor profile that
can be explored.
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Pakistan as a whole with particular
emphasis laid on the projects of the
NWFP region and the chalking up of
Balochistan»s Conservation
Programme. Other areas of interest
for the RNE in Pakistan are Karachi,
Lahore, Sialkot, Multan, Sheikhupura,
Kasur, Rinala Khurd, Chagai JV area
in Balochistan, Ghazi Barotha,
Jhelum, and Muridke.

The RNE has been particularly active
in the automotive sector as well as
those which deal with primary health.
It has supported the development of
the Balochistan Conservation
Strategy. Techno-economic studies
have also been carried out in many
different cities of Pakistan mainly in
Punjab Province. Much work has also
been done in the Ghazi Barotha
Hydro Power Project with financial
and other aid from the Netherlands.

Noo rrw
N
weeggiiaann EEm
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The Norwegian Embassy addresses
all regions of Pakistan but the main
focus is on the Northern Areas where
calamities and disasters are
common.

Provided initial work support to
NACS in 1997 and played a vital role
in initiating the Himal Strategy. It has
been particularly active in the fields
of education (at primary and
secondary levels), training (both
vocational and otherwise), providing
legislation help as well as preparing
environmental advocacy reports
periodically over the years.

In these areas, it has been
particularly active due to its
combined efforts with SDC (Swiss
Development Corporation).

CII DDAA
C

CIDA has focused on those areas of
Pakistan in which a limited amount of
funding is required so that their
economic and social conditions are
improved.

CIDA has been consistently funding
the Pakistan Environment
Programme (PEP) over the years. It
has a history of providing funding to
different organizations. It has also
financially helped NACS so that the
latter could improve both socially and
economically and development from
both perspectives is smooth.
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A
DB
B

NWFP has been one of the two
provinces of interest for ADB. The
other one is Sindh.

ADB has been actively participating
in economic growth and poverty
reduction areas. Other fields of
interest for ADB are the uplift plans
of rural areas as well as their
development. ADB has also provided
assistance in the reforms where the
government has been playing a vital
role as well.

WB
W
B

The WB has its geographical areas of
interest within Pakistan in the
provinces of Sindh and Punjab

The WB has meticulously made sure
that its funding is dedicated to public
awareness programmes all over
Pakistan and within every possible
rural district and metropolis. Apart
from big cities like Karachi and
Lahore, it has also given support to
small and underdeveloped ones like
the FATA regions as well as those of
the Northern Areas of Pakistan.
Education training programmes are
also in place, which go hand in hand
with the funding for mass awareness
of the public.

SD
S
DC
C

SDC has been operating within all
provinces, rural areas and cities of
Pakistan, mainly with the cooperation
of the Norwegian Embassy and other
foreign agencies.

The most important sectors of
interest for SDC are the ones
concerned with enhancements in
capacity as well as expertise for
technology transfer within different
regions. SDC is doing this in
collaboration with CIDA and Norway.

EU
E
U

The EU has been active in basically
every part of Pakistan. Recently,
drought-hit areas where famine is a
problem seem to be a priority.

The EU has provided assistance
towards livestock service reforms.
Apart from these, the regions that are
badly in need of food because of
shortage due to famine/drought are
helped by the EU. The EU has been
vibrant in combating the after-effects
of natural calamities which occur
periodically in Pakistan.

GEEFF //U
G
UN
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UNDP with GEF assistance is working
cohesively as a unit across Pakistan.
Its climate change studies are being
carried out in different cities. UNDP is
also doing its best in the field of
publishing as well as printing books
for the younger generation of
Pakistan residing in rural areas.

UNDP has helped extensively in the
commercialization of wind power
production within many regions of
Pakistan. UNDP also is studying
climate change impacts on Pakistani
society. UNDP is also involved in the
education sector.

GEEFF //U
G
UN
NEE PP

The work of UNEP is prevalent all
over Pakistan.

UNEP has assisted in EIAs as well
gap analysis. UNEP is also acting as
an ad hoc funding mechanism for the
CBD.
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If the province is to move towards sustainable
development, it is imperative that the private
sector be actively involved in every aspect of
its development. The private sector can be
one of the partners in providing funds to
undertake various activities at all levels. This
also means formulating public√private
partnerships for undertaking various
sustainable development projects.

PROJECT PROPOSAL
AND PC II
A few draft project concept papers are
attached as Appendix 3.These could be used
for the development of PC II and other project
proposals to solicit funding.
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NOTIFICATION
No
N
o.. S
SO
O ((C
C --IIV
V)) ((SS G
GAA &&C
CDD)) 77 --9911 66// 0044 .. The Government of Sindh has been pleased to constitute
Advisory Committee on Sindh Sustainable Strategy for development with the following
composition and TORs.

2, Local Government, Kachi Abadis
and Special Development Dept.
Government of Sindh

Chairman

Through representation

3. Finance and Cooperation Department
Government of Sindh

≈

4. Environment & Alternate Energy Department
Government of Sindh

≈

5. Labour, Transport & Industries Department
Government of Sindh

≈

6. Forest & Wildlife Department
Government of Sindh

≈

7. Fisheries & Livestock Department
Government of Sindh

≈

8. Agriculture Department
Government of Sindh

≈

9. Irrigation and Power Department
Government of Sindh

≈

10. Population Welfare Department
Government of Sindh

≈
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1. Mr. Ghulam Sarwar Khero
Additional Chief Secretary
Planning & Development Department
Government of Sindh
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11. Vice Chancellor
Mehran University of Engineering & Technology
Jamshoro
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12. Nazim, City District Government, Karachi
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≈

Member

13. District Coordination Officer Karachi

≈

14. Mr. Javed Jabbar
Baanhn Beli, Karachi

≈

15 Mr. Mohamad Hashim Leghari

≈

16. Ms. Mehtab Akbar Rashdi

≈

17. Dr. Suleman Shaikh
Secretary, SZABIST, Karachi.

≈

18. Dr. Iqbal Chaudhary
H.E.J. Research Institute of Chemistry, Karachi

≈

19. Mr. M. Rafi Chawla
MD, Century Paper & Board Mills Ltd. Karachi

≈

20. Mr. Qazi Asad Abid
Daily Ibrat, Karachi

≈

21. Mr. Mehmood Nawaz Shah
Secretary General, Sindh Abadgar Board
Latifabad, Hyderabad

≈

22. Ms. Meher Markar Noshirwani
Shirkat Gah, Karachi

≈

23. Ms. Kausar Saeed Khan
Department of Community Health Sciences
Aga Khan University, Karachi.

≈

24. Dr. Mubina Agbotwala
Karachi

≈

25. Zulfiqar Ali Shah Jamote
Progressive Farmer, Karachi.

≈

26. Mr. Arif Hasan
37-D Mohammad Ali Housing Society, Karachi.

≈

27. Mr. Shaunaid Qureshi
Chairman, Pakistan Sugar Mills Association (Sindh Zone)

≈

28. Dr. Arshad A. Vohra, Chamber of Commerce
Karachi Chamber of Commerce and Industry

≈

29. Mr. Abdul Ghaffar Pirzada
Chief Economist P&D Deptt, Sindh

≈

30. Mr. Ali Raza Rizvi
Head IUCN Sindh Programme

≈

31. Zulfiqar Ali Shah
Assistant Chief (Environment)
Planning and Development Department
2.

Secretary/member

Te
e rrm
m ss o
off R
Ree ffee rreenn ccee of the Advisory Committee for the Sindh Strategy for
The T
Sustainable Development are to:
a)

Guide, advise and support the formulation of the Sindh Strategy for Sustainable
Development (SSSD).

b) Advise on overall strategic focus and direction of SSSD.
c)

Attend consultative workshops for relevant sectors.

d) Provide support in forming strategic alliances with government, civil society and the
private sector.
e)

Review the progress of the development of the Strategy.

f)

Review the draft of the Strategy and provide feedback.

g) Perform any other task related to SSSD.
1. The representatives of the government departments may not be less than post of
Additional Secretary.
2. The government officials at serial number 15 and 16 have consented to contribute in
the committee in their individual capacity.
3. The Advisory committee will meet on a bimonthly or need basis.

5. TA/DA, if any, for the meetings of Advisory Committee, would be borne by the
respective individuals/agency/ department.
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4. Environment Section of Planning and Development Department will act as a
Secretariat for SSSD.
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A copy is forwarded for information and necessary action to:l
l
l
l
l
l
l
l
l
l
l
l
l

The Additional Chief Secretary Sindh (all).
The Senior Member (including all Members), Board of Revenue, Sindh.
The Principal Secretary to Governor Sindh, Karachi.
The Military Secretary to Governor Sindh, Karachi.
The Secretary to Chief Minister Sindh, Karachi.
The Administrative Secretaries to Government of Sindh (All).
The Provincial Police Officer Sindh, Karachi.
The DCO»s / DPO»s / TPO»s (all) in Sindh.
Headquarters 5 Corps, Karachi.
Chairman / Member of the Committee.
Deputy Secretary (Staff) to Chief Secretary Sindh.
PS to Chief Secretary Sindh.
PS to Secretary (GA/C), SGA&CD.
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Section Officer (C-IV)
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Appendix 2
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Woorrkksshhooppss
A.G. Pirzada
A.B. Kalhoro

Deess iiggnnaattiioo nn//O
D
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Ex-Chief Economist
Chief Agriculture,
Planning & Dev. Deptt
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C iittyy//DDiiss ttrriicctt
C

M-10, Cosy Homes,
Gulshan-e-Iqbal, Block 13-A,

Karachi

Government of Sindh,
Tughlaq House,
Sindh Secretariat

Karachi

Aijaz Nizamani

DFO, Forestry Research

Auto Bhan Road

Hyderabad

Abdul Quddus Faruqui

Director Quality Control

Nazimabad No.3

Karachi

29/II, 815 Gizri Lane,
Phase IV, D.H.A.

Karachi

Block F, Shahbaz Builaind

Hyderabad

Abrar H. Mirza
Anwar Hussain Memon

Director, Major Cros Agri.
Extension

Abdul Hafeez

Daily Awani Awaz

Aamir Hussain Siddiqui

Federation of Pakistan
Chamber of Commerce
& Industry (FPCCI)

Federation House,
Main Clifton

Arshad Maroof

Planning Officer, P&DD

Government of Sindh,
Tughlaq House,
Sindh Secretariat

Daily Awani Awaz, Karachi

Karachi
Karachi

Karachi

Ali Murtaza Dharejo

Professor, Department of
House #A-148, SUECH Society Jamshoro
Zoology, University of Sindh

Ali Raza Rizvi

Head, Sindh Programme
Office, IUCN Pakistan

1, Bath Island Road

Karachi

Aziz Kabani

SEF

Plot 9, Block 7, Kehkashan,
Clifton 5

Karachi

Amar Leghari

MWO

Govt. College,

Sanghar

Ashique Hussain Shaikh

Deputy Director,
Health Department

Block 94, Sindh Secretariat 4-B Karachi

Aamir Kabir

Scientific Officer (Ex) PARC A-52, Block 4, Gulshan-e-Iqbal Karachi

Arif Hassan

Architect

37-D, Mohammad Ali Society

Karachi

Arifa Lodhi

Manager, SUPARCO

Off. University Road

Karachi

Abdul Ghaffar Surahio

UNICEF

B-59, S.M.C.H.S

Karachi

Ahmed Saeed

IUCN Pakistan

1, Bath Island Road

Karachi

Ayesha Jafar

IUCN Pakistan

1, Bath Island Road,

Karachi
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Deessiigg nnaattiioonn//O
D
Orrggaanniizzaattiioonn
Deputy Director General,
WWF

606-607 Fortune Centre,
block 6, P.E.C.H.S

Karachi

Dr M. A. Sohag

GM (R&D), SIDA

A-28, Civil Lines

Hyderabad

Dr Lekhraj Kella

Sindh Forest Department

Block 10, Sindh Secretariate # 4A Karachi

Dr M. Saeed Wagan

Professor & Chairman,
Department of Zoology,
University of Sindh

Department of Zoology,
University of Sindh

Dr Hafizur Rehman

Senior Wildlife Preservation 14/1, E. Jahangir Road East
Officer (Herpetologist)
Sindh Agriculture University

Karachi
Tando Jam

Vice Chancellor,
Sindh Agriculture University

Dr Hina Saeed Baig

Research Officer, National
Institute of Oceanography

Dr Shaukat Hayat Khan

Director, Centre of Excellence Centre of Excellence in Marine Karachi
in Marine Biology,
Biology, University of Karachi
University of Karachi

Dr M. Suleman Shaikh

Secretary, SZABIST

4th floor, Shaikh Sultan Trust
Building #2, Beaumont Road,
Civil Lines

Karachi

Dr Akash Ansari,

Chairman, SINGOF

Near Badin X-ray

Badin

Dr Nasreen Khan

Programme Officer, United 61-A Katiawar Co-operative
National Family Planning
Housing Society, Johar Road,
Association, UNFPA
Near Awami Markaz
Karachi

Dr Khalil Ahmed Shaikh

Regional Director, Family
131 Britto Road,
Planning Association Pakistan Near Purani Namish
Director, Archives Sindh

Dr Mirza Arshad Ali Baig

Sindh Agriculture University

Jamshoro

Dr Bashir A. Sheikh

Dr Kaleemullah Lashari
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Dr Ejaz Ahmad

Dr Kazi Suleman Memon Dean Faculty of Crop
Production, Sindh
Agriculture University
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Pooss ttaall AAddddrreess ss
P

ST-47, Block I, Clifton

ST. 26A, Sindh Archives
Comlex, Block 5, Clifton,

Tando Jam
Karachi

Karachi
Karachi

136-C, Rafah-e-Aam Housing Karachi
society, Malir Halt

Dr Yasmin Akhtar Kazi

Additional Secretary (Med.), 61-A Katiawar Co-operative
Population and Welfare
Housing Society, Johar Road,
Department
Near Awami Markaz
Karachi

Dr Khalid

S. Manager Health, HANDS 225/1/B-Block 2, P.E.C.H.S

Karachi

Dr Abu Bakar Mangi

Health Department

Karachi

Dr Masood Kadir

Associate Professor, Dept. Stadium Road
of Community Health
Services, Aga Khan University

SA-60, Block 5, K.A.E.C.H.S

Karachi

Deess iiggnnaattiioo nn//O
D
Orrggaanniizz aattiioonn

Dr Mubina Agboatwala

Dr Suhail Zaki Farooqui

Dr Ghulam Nabi Kazi
Dr Huma Mir
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C iittyy//DDiiss ttrriicctt
C

5, Amir Khusro Road, Block 7/8,
Overseas Cooperative
Housing Society
Karachi
Project Advisor (NUST),
Pakistan Navy
Engineering College

PNS Juhar,
H.I.Rehmatullah Road,

Provincial Coordinator, WHO Block No.47, Old Pak
Secretariat, Near MPA Hostel

Karachi

St. 4, Block 3, Gulshan
Chowrangi, Gulshan-e-Iqbal,
Rashid Minhas Road

Karachi

Principal, Baqai College
of Vet. Sciences

Near Toll Plaza, Off Super
Highway, Gadap Road

Karachi

Dr Ulfat-un-Nabi Khan

Director General, SARC,
PARC

Karachi University Campus

Karachi

Dr Qaiser Sajjad

G.S., PMA

PMA House, Sir Agha Khan
Road III

Karachi

Dr S. Shah Sajid

Sec. General, PMA

PMA House, Sir Agha Khan
Road III

Karachi

Ellahi Bakhsh

SPO

3 Mary Cottage, F-2/3,
Mary Road, Bath Island

Karachi

Farhan Anwar

SHEHRI

206 G, Block 2, P.E.C.H.S

Karachi

Ghulam Qadir Shah

Conservation Manager,
WWF

606-607 Fortune Centre,
Block 6, P.E.C.H.S

Karachi

Dr G.B. Isani

Director, Pakistan
Advertising Institute

Karachi

Ghulam Mujtaba Wadahar Director Fisheries Sindh
(Inland), Director of Fisheries
Ghulam Mustafa Shaikh
Ghulam Rasool Channa
Ghulam Mustafa Abro
Gulsher Ahmed Mangi

Ghulam Umar Sarhandi

Huniza Alavi

Directorate of Fisheries

Hyderabad

(Rtd.) Chief Conservator
of Forests

C/o Chief Conservator of
Forests Sindh

Hyderabad

Conservator Wildlife,
Sindh Wildlife Department

Government of Sindh,
M.D.M. Wafai Road,

Karachi

P&DD

2nd floor, Tughlaq House,
Sindh Secretariat

Karachi

Deputy Director, Geo. Data, ST-191/1, Block 6, Main
Mines & Mineral
University Road,
Development
Gulshan-e-Iqbal, Karachi.

Karachi

Director, Pakistan
St. 10/A, Block 4,
Commission for Renewable Gulshan-e-Iqbal
Energy Technology (PCRET)

Karachi

AKU-IED, The Aga Khan
University, Institute for
Educational Development
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1-5/B VII, F.B. Area, Karimabad Karachi

N aam
N
mee
H.M. Javed

Deessiigg nnaattiioonn//O
D
Orrggaanniizzaattiioonn
District Officer, Master
Plan Group of Offices

Karachi

SPDC

15-Maqbool Cooperative
Society

Karachi

Harris Gazdar

Director, Collective for
Social Science Research

173 Block 2, P.E.C.H.S

Karachi

Hasan Akhtar Rizvi

Head, ECK, IUCN Pakistan 1 Bath Island Road

Karachi

Huma Ikramullah

IUCN Pakistan

1 Bath Island Road

Karachi

Inasim Khan

Deputy Director, Marine
Fisheries Department

Government of Pakistan,
West Wharf, Fish Harbour,

Karachi

Ikhtiar Baig

Chairman, SITE

F-225, Street 5, Textile Avenue,
SITE
Karachi

Iqbal Nafees

Director General, EPA

EPA Complex, Plot # ST 2/1,
Sector 23, Korangi Industrial Area Karachi

Inayatullah Qureshi

Dir. MEC, Planning &
Development Department

Government of Sindh,
Tughlaq House,

Director General, Mines &
Mineral Development

ST-191/1, Block 6, Main
University Road, Gulshan-e-Iqbal, Karachi

Inayat Baloch

Karachi

12-A, Al-Abbas Housing
Society, Phase I, Qasimabad

Hyderabad

13-A Sunset Street,
Phase II Ext., D.H.A.

Karachi

Government of Sindh,
Tughlaq House,
Sindh Secretariat

Karachi

Lala Fazal Ahmed Belaee Forestry Consultant,
SAFWCO

House No. 415/416, Opp.
Beacon House Public School

Hyderabad

Lt Dr Aamir Khan

HQ, MSA, KDLB Building,
West Wharf

Karachi

Deputy Director(P&CC),
Maritime Security Agency

HQ, MSA, KDLB Building,
West Wharf

Karachi

Associate Professor,
Mehran University of
Engg. & Technology

Mehran University of
Engg. & Technology

Javed Jabbar
Khalid M. Siddiqui
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9th floor, City District Govt.
Complex, Civic Centre,
Gulshan-e-Iqbal
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Haroon Jamal

Iqbal Ahmed Bablani
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Pooss ttaall AAddddrreess ss
P

Lt Cdr (S) Asif Raza PN
Mushtaq Mirani

M. Rafique Mirani

Mehboob Ali Bhatti

Bannhn Beli
Chief (PPEH), P&DD

Maritime Security Agency

Jamshoro

Assistant Director Fisheries, Block 50, Pak Secretariat,
Directorate General
Saddar
and Fisheries Deptt.

Karachi

Conservator of Forests,
Shahbaz Building,
Sindh Forests Department Thandi Sarak

Hyderabad

N aam
N
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Mahboob Abrar Ansari
Mohammad Khan

Deess iiggnnaattiioo nn//O
D
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Chief Conservator of
Forests Sindh
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Forest Department,
Thandi Sarak

Director Incharge, Drainage Drainage & Research Centre,
& Research Centre
Qaiser Road
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Hyderabad
Tando Jam

Mahmood N. Shah

Secretary General,
Sindh Abadgar Board

1-A/C Unit No.2, Latifabad

Hyderabad

Munawar Opel

DG, CDA

1st floor, PIDC House, Moulvi
Tamizuddin Khan Road
Karachi

Meher Marker Noshirwani Co-ordinator, Shirkat Gah

D-FF, Block 2, Clifton

Karachi

Mohsin Qureshi

Secretary, Population
Welfare Department

61-A Khatiawar Cooperative
Housing Society, Johar Road

Karachi

MD, Marie Stopes Society

21-C, Old Sunset Boulevard,
Phase 2, D.H.A.

Karachi

Planning Officer
(Environment), Planning &
Development Department

Government of Sindh,
Tughlaq House

Assistant Chief (Edu.),
Planning & Development
Department

Government of Sindh,
Tughlaq House

Sr. Instructor, Provincial
Institute of Teacher
Education - PITE

Sakrand Road

Masood Mahesar

SAFWCO

C-415, Qasimabad, Phase 1

M. Nazim Ali Khan

Sindh Text Book Board

Murtaza Siyal

Editor, Ibrat Magazine

Ibrat Building, Gari Khata

Hyderabad

M.A. Shah

Ali & Associates

6,7 & 8 Shaheen Tower,
Block 6, P.E.C.H.S,
Shahrah-e-Faisal

Karachi

Director General, Sindh
Kachi Abadis Authority

Sindh Assembly Annexe
Building

Karachi

M.H. Panhwar

RADE

54-D, Block 9, Clifton

Karachi

Malik Zaheer-ul-Islam

Director General,
Civic Centre
Karachi Mass Transit, CDGK
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Mohsina Bilgrami
M. Saleem Jalbani

Karachi
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M. Faheem Akhtar

M. Saghir Shaikh

Mir Nasir Abbas

Mumtaz Ali
Mir Jawed Iqbal
Nasrullah Jamali

Daily ≈Shoana∆
Chief Instructor, NIPA
Reporter, Daily Halchal

Karachi

Karachi

Nawabshah
Hyderabad
Jamshoro

107, I. I. Chundrigar Road,
Bombay Hotel

Karachi

B-2, NIPA Residence,
University Road

Karachi

213 Rafique Centre,
Abdullah Haroon Road

Karachi

Naam
N
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Noorjehan Bilgrami
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Indus Valley School of
Art & Architecture

36/1, Khayaban-e-Hafiz,
D.H.A

Nihal Akhtar

KATI

ST-4/2, Sect. 23,
Aiwan-e-Sanat

Nadia Dada

Pakistan Press
Foundation (PPF)

Kamal Ata Turk Road

Nasir Ali Panhwar

Sindh Programme,
IUCN Pakistan

1, Bath Island Road

Karachi

Najam Khurshid

IUCN Pakistan

1, Bath Island Road

Karachi

Najia Siddiqui

Sindh Programme,
IUCN Pakistan

1, Bath Island Road

Karachi

Prof Muhammad Iqbal

Professor Zoology
Department

University of Karachi

Karachi

Prof Qalandar Shah

Chief Executive, Centre for D-76 MCP Wapda Colony
Environment & Development

Jamshoro

Assistant Professor,
Department of Geology,
University of Sindh

Department of Geology,
University of Sindh
Jamshoro

Managing Director, Sindh
Tourism Development
Corporations

Room No. 114/115, Sea
Breeze Plaza, Opp. Aisha
Bawani School

Professor, Department of
Botany, University
of Karachi

Department of Botany,
University of Karachi

Consultant

A-42, Yasirabad, Block 9,
Federal B. Area

Prof Imdadullah Siddiqui

Rabia J. Agha

Rafiq Ahmed

Rafi ul Haq
Rehana Ghulam Ali

Ramzan Chandio
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Karachi
Karachi

Karachi

Karachi

Karachi
Karachi

Special Secretary (Tech.)
Planning & Development
Department

Government of Sindh,
Room # 421, Tughlaq House

Daily ≈Koshish∆

Bombay Hotel 107,
I. I. Chundrigar Road

Karachi

Karachi

Reem Nazim

IUCN Pakistan

1, Bath Island Road

Karachi

Shamsul Haq Memon

Secretary, Environment
& Alternate Energy Deptt.

Government of Sindh,
EPA Complex, Plot # ST 2/1,
Sector 23, Korangi
Industrial Area

Karachi
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S.A.R. Kazmi
Suresh Kumar

Head/DD (Coord.),
PARC, Sindh

Jinnah Avenue, Malir Halt

GM-ED, SAFWCO

House No. 248/249, Coop.
housing Society, Shahdadpur

Karachi
Sanghar

Deess iiggnnaattiioo nn//O
D
Orrggaanniizz aattiioonn

Simi Kamal
S. Khurshid Ali
Syed Munawar Hussain
Syed Manzar Abbas
Shagufta Wasi
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3-C Commercial Lane 2,
Zamzama Boulevard, Clifton

Karachi

R-22, Tariq Bin Ziayad
Housing Society, Malir Halt

Karachi

Director Regulation,
I&P Department

Tughlaq House, Sindh
Secretariat

Karachi

Director of SKNA

Sindh Assembly Annex
Building

Karachi

4-A Pak Secretariat Block 7,
Court Road

Karachi

Editor, Wildlife

Mines Labour Welfare
Organization

Shoukat Hussain Shoro

Director, Institute of
Sindhology

Sana Raza

Sindh Programme,
IUCN Pakistan

1, Bath Island Road

Safia Shafiq

IUCN Pakistan

1, Bath Island Road

Tahir Qureshi

Sindh Programme,
IUCN Pakistan

1, Bath Island Road

Tehseena Rafi

IUCN Pakistan

1, Bath Island Road

Karachi

Victor Lara

Greenstar

21 C-Zamzama
Commercial Lane,
D.H.A Phase V

Karachi

Government of Sindh,
Tughlaq House

Karachi

Wahid Ali

P&DD

Institute of Sindhology

Karachi

CPBM, Lakson Group

Yasmeen Lari

Executive Director,
Heritage Foundation

E-6, Fourth Gizri St.
Devence Authority 4

Finance Department,
Planning & Development
Department

Government of Sindh,
Tughlaq House

Consultant,
Freelance Writer

D-18, Block 3, Clifton

IUCN Pakistan

1, Bath Island Road

Zofeen Ebrahim
Zohra Rehmat Ali

Karachi
Karachi

Wasim I. Khan

Zulfiqar Ali Shah

Jamshoro

Lakson Group

Karachi
Karachi

Karachi
Karachi
Karachi.
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Abdul Rehman Soomro
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Program Coordinator, Indus Haji Allam Chawa Colony,
Resource Centre (IRC)
Sehwan Sharif, Jamshoro

Sehwan

Planning Officer,
P&D Deptt.

Govt. of Sindh
Karachi

Abbas Kassan

PPI

R/6, Bhurgri House, Saddar

Abdul Rashid

DDPWO,

A/32, Muslim Housing Society Hyderabad

A. Sattar Khan Jatoo

EDO

Shahbaz Building

Hyderabad

Akhtar Bhatti

SPE

H.No. B/43, Gulshan Villas,
Hali Road

Hyderabad

Arshad Maroof

Amjad Ali Shah
Ali Akbar

DFO Planning, Sindh
Forest Department

Shahbaz Building, Block A

TVO, Umerkot

H.No. 1028, Ward #315,
Umerkot

Hyderabad

Hyderabad
Umerkot

Ali Murtaza Dharejo

Sindh Science Academy

House # A-148, SUEH Society, Jamshoro

Aijaz Nizamani

Sindh Forest Department

Auto Bhan Road

Hyderabad

Allah Dino Keerio

Mines & Mineral
Development

A. Director, Mines & Mineral
Development

Hyderabad

Abdul Jabbar Chhachhar Project Coordinator,
HANDS

Main Qasimabad, Near Marvi
Plaza

Hyderabad

Ali Akbar

Producer, Radio Pakistan

c/o Radio Pakistan

Hyderabad

Dr. Mushtaq A. Baloch

University of Sindh

Dr. M. A Kazi Institute,
Chem. Unit

Hyderabad

Dr. Abdul Qadir Junejo
SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

Deessiigg nnaattiioonn//O
D
Orrggaanniizzaattiioonn

Livestock Director Animal
Breeding Sindh

Livestock & Animal Breeding,
Auto Bhan Road, Hussainabad Hyderabad

Dr. Mumtaza Ahmed Sohag GM (R&D), SIDA

28-A, Civil Lines,

Hyderabad

Dr. Naeem Tariq Narejo

Deptt. Freshwater, Biology
and Fisheries,
University of Sindh

Hyderabad

Director of Botany,
Sindh University

Institute of Botany, University
of Sindh

Jamshoro

DDO, HRD, EDO
Health Office

E.D.O Health Office
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Dr. Hidayatullah Ali
Dr. Rukhsana Taherani

Associate Professor,
University of Sindh

Hyderabad

Dr. Habibullah Siddiqui

Dr. G. R. Keerio

Deess iiggnnaattiioo nn//O
D
Orrggaanniizz aattiioonn
Retd. Chairman,
Sindh Text Book Board,
Conservator of Forests

Dr. Najeeb Ahmed Memon A.P.O Sindh, AKESP
Dr. Baz Mohd Junejo
Dr. Abida Taherani
Dr. Ghulam Sarwar
Dr. Shah Nawaz Shah
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P

C iittyy//DDiiss ttrriicctt
C

B-27, Sindh University,
Employees Cooperative
Housing Society,

Hyderabad

C-250, 7North St.,
Gulistan-e-Sajjad

Hyderabad

H.No. B-II, Prince Town,
Qasimabad

Hyderabad

Secretary Livestock &
Fisheries

B-90 Sindh Secretariat

Director SDSC,
University of Sindh

University of Sindh

Director Animan
Husbandry, Sindh

Shahbaz Building,
Ground floor,

Vice President, Sind
Chamber of Agriculture

1-NC-2, Shah Latifabad

Karachi
Hyderabad
Hyderabad
Hyderabad

Dr. Kazi Suleman Memon Dean, Faculty of Crop
Production, Sindh Agri.
University, Tandojam

Sindh Agriculture, University
Tandojam

Dr. Hussain Bux Kolchi

LUMHS, Associate Prof.

1-A, Doctors Colony

Jamshoro

Dominic Stephan

PVDP

Autoban Road, Latifabad 3,
Railway Housing Society

Hyderabad

Dr. Aslam Pervez Umrani Deputy Projet Director
Operation SLSP, Sindh

Behind Shahbaz Building
Block A

Hyderabad

Engineer Dildar Memon

PCSIR Laboratories,
G.P.O Box #356,
Gulshan-e-Shahbaz

Hyderabad

Senior Engineer

Hyderabad

Engr. A. A. Shah

Project Consultant HDP

Thandi Sarak, Hyd. Dev. Cell

Hyderabad

Ehsan Leghari

Participatory Plannign
Specialist, SDSSP

Flat No.507, Sambar Towers,
Thandi Sarak

Hyderabad

Asstt. Director Industries,
Govt. of Sindh

Near Wahdal Colony

Ghulam Hussain

Daily Ibrat

Daily Ibrat

Ghulam Nabi Morai

Secy. Gen. Sindh
Sugarcane Gardners
Association

Nerunkot Resorr, Wadhu,
Wah Road, Qasimabad

Irshad Ali Junejo

Director Monitoring

F.P.A.P Golarchi, Road Badin

Badin

Imdad Ali Keerio

Information Officer

Shahbaz Building, E Block

Hyderabad

Irshad Ahmed

Director EMN

28-A Civil Lines, SIDA

Hyderabad

Ghulam Haider

Hyderabad
Hyderabad
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DOE (HQ,

EDO (Edu.) Office

Hyderabad

Kishan Chand

Admn. Incharge,
EPA Sindh ROH

A-23, Anwar Villas, Phase II,
Qasimabad

Hyderabad

Khawar Parvez Awan

Director Fisheries

Thandi Sarak

Hyderabad

Lala Fazal Belaee

Programme Officer,
SAFWCO

H.No. 415/16, Opp. Beacon
Public School, Qasimabad

Karachi

Assistant Chief, Edu. Deptt. Govt. of Sindh

Mahmood Akhtar Cheema Head Constituency, IUCN

1, Bath Island Road

M. Saleem Jalbani

Planning Officer,
P&DD Deptt.

Govt of Sindh, Tughlaq House

Program Officer, M&E,
NRSP

B-17/18, State Life Colony,
Qasimabad

M. Shahid Panhwar
Mahboob Alam Ansari
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Iqbal Ahmed Memon

M. Faheem Akhtar
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Karachi
Karachi
Karachi

Chief Conservator of
Forests

Hyderabad
Hyderabad

Muhammad Sayan Mullah DOE, Acd. & Trg.
Hyderabad

EDO Edu. Office, Jail Road,

M. H. Memon

Dy. Director, Min. Dev.

Hyderabad

Masood Ahmed Jumani

Director BCD, HDA.

B:26/1, Civil Lines, Akhtar
Malik Road, Hyderabad Cantt. Hyderabad

M. Nazim Ali Khan

Subject Specialist,
Sindh Textbook Board

Sindh Textbook Board,
Jamshoro

Hyderabad

Mushtaque Ahmad Shahani Direcotr General, PITE

P. O. Box 52, Nawabshah

Nawabshah

M. H Panhwar

Managing Director, RADE

54-D, Block 9, Clifton

Karachi

M. Ramzan Memon

Bhandar Hari Songat

C.8 Ph. II, Qasimabad

Hyderabad

Hyderabad
Hyderabad

Muhammad Umar A. Kazi D.G. Sindh Regional Plan
Organisation,
Govt. of Sindh

Block No.91, Sindh Secretariat,
Court Road

Mir Allahdad Talpur

Asstt. Director Fisheries

Thandi Sarak,

Mallah Mahmood Arab

Sindh Tarqi Passand Mallah Manjhee House, Hussainabad Hyderabad

Majeed Raja

Daily Koshish

Hyderabad

Hyderabad

M. Parkash

Chairman, M.R.C.P

56, Bhitai Nagar

Hyderabad

Nazir Ahmed Memon

Sindh Agri. Forum

26/4, Bhirgri Flats, Hyderabad Hyderabad

Nasreen

Lecturer

B-30, Happy Homes,
Qasimabad

Karachi
Hyderabad

Jamshoro

Nasreen Memon
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Program Associate
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37, Aga Khan Education
Services

Hyderabad
Thatta

Najamuddin Vistro

Conservator of Forests,

Makzi, Thatta

Naureen Rajput

Sindh Development
Society.

Hyderabad
Hyderabad

Prof. Abdul Rashid Memon Director Institute of
Environment,
Mehran University

Director IEEM, Mehran
University of Engg. & Tech.,
Jamshoro

Prof. Dr. S. I. H. Jafri

Sindh University, Jamshoro

Prof. Aijaz Qureshi

Chairman, Deptt. Of F.W.
Birds & Fish,
Sindh University

Jamshoro

Jamshoro

SIDA

Prof. Dr. M. Saeed Waqar Professor
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Hyderabad
Deptt. Of Zoology,
University of Sindh

Jamshoro
Hyderabad

Prof. P. M. Amer

Professor

Amer-Nest, Civil Lines

Qasim Ali Qasim

Director, Deptt.
Of Archaelogy

Quaid-i-Azam House Museum,
Fatima Jinnah Road
Karachi

Qalander Shah

CE, CEAD

Jamshoro, RC

Jamshoro

Rehana Channar

Sindh Aurat

A-89, Street 02,
Abdullah Town

Hyderabad

Syed Aijaz Nabi Shah

Joint Sec.
Sindh Chamber of Agri.

2 Gospal Homes, Qasimabad
Hyderabad

Sanam Memon

Sindh Development Society Bhittai Nagar

Shahab Mughal

Asst. Professor, SDSC

Shoukat Hussain Shoro
Sher
Zahoorul Hasnain Kazi
Zulfiqar Halepota
Zahid Pervez Memon

Zulfiqar Ali Memon

SDSC, University of Sindh,
Jamshoro

Institute of Sindhhology,
Sindh University

University of Sindh

EDO (law)

Office Distt. ,
Court Civil Defence

Hyderabad
Hyderabad
Jamshoro

S.E. Irrigation &
Power Deptt.

A-47, Civil Lines

R. Fellow (FLR), Forum
for conflick Resolution

Munaizas, A/15,
Latifabad # 03

Inspector of Mines,
Mines & Mineral Dev.
Deptt. Govt. of Sindh

Mines & Mineral Development
Department

Divisional Forest officer,
Coastal Forest Division

Forest Campus,
Model Colony, Malir

Hyderabad
Hyderabad
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Regional Officer, TVO

TVO Regional Office,
Babu Shah Muhammad
Colony, Behind Radio Pakistan Khairpur

Aijaz Ahmed Ramejo

Project Officer, Indus
Resource Centre (IRC)

Nizmani Mohalla KTM Road,
C-III

I.T. Assitant, Herbarium &
Botanical Garden,
S.A. Latif University

Deptt. Of Botany, Shah Abdul
Latif University

Agricultural Officer,
(HQ) E.D.O Agriculture

E.D.O Agriculture, Minera Road

Abdul Jabbar

Chairman, NGOCC

Opp. Eidgah

Sukkur

Abdul Latif Rao

Country Representative

IUCN, 1, Bath Island Road,

Karachi

Dr. G. R. Keerio

Conservator of Forests,
Sindh Forest Deptt.

Forest Office, Eidgah Road,

Professor & Director,
Botanical Garden,
S.A. Latif University

Deptt. Of Botany, Shah Abdul
Latif University

Dr. A Kareem Balouch

EDO (Health)

EDO(Health) Office

Sukkur

Dr. Abdul Ghani Shaikh

Research Officer,
CVDL Sub-Centre

Near Vet. Hospital,
Shikarpur Road

Sukkur

Superintendent,
Kundi Buff. Farm

same

EDO Agriculture

EDO Agriculture

Sukkur

TRDP - Nara Regionat
Chundiko

Khairpur

District Officer Livestock,
Animal Husbandry

Khairpur

Ali Hassan Soomro

Dr. G. Raza Bhatti

Dr. Naseer Mohd Bhutto
Dr. Mastan Ali Khokhar

Dr. Shahid Ahmed Lakho NRM Specialist, TRDP
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Azhar Ghumro

Arslan Ahmed I Larik
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Dr. M. Nawaz Markhand

District Officer, Livestock

Khairpur

Khairpur
Sukkur

Sukkur

Khairpur

Rohri

D. Khalid Ahmed

District Officer, Health

EDO Health Office

Larkana

Dr. Ghulam Asghar
Jokhio

Livestock
Development Officer

Shahbaz Building,
Block A

Hyderabad

Engr. Lal

Executive Engr.
Local Govt. Deptt.

XEN, LGD, SHP, Near
telephone exchange Lakhidar Shikarpur

Ghulam Mujtaba
Wadahor

District Officer Fisheries

DOF

Sukkur
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Ghulam Mohammad
Gadani

Wildlife Officer, Sindh
Wildlife Department

Dist. Ghotki, Mir Pur Mathelo

Hussain Bux Bhagat

Dy. Conservator Wildlife,
Sindh Wilflife Department

Arain Road, Abad, Sukkur

Divisional Forest Officer,
GBA Division,
Mirpur Mathelo

Divisional Forest Office,
Jarwar Road, Mirpur
Mathelo, Distt. Ghotki

Ghotki

Depty Director Training,
Agriculture Extension

c/o Nazir A. Shopkeeper,
Sivi Gate, Shikarpur

Shikarpur

Project Director, NOWA

NOWA Pirbhat, Girls Pri.
Education,

Khairpur

New bus stand,
Shikarpur Road,

Sukkur

Javed Ahmed Mahar

Khuda Bux Kalwar
Moula Bukhsh Lasik
Mir Nisar Ali
Mazhar Shaikh

Deputy Director, Poultry

Ghotki
Sukkur

Taluka Team Leader,
DEMO Project, Taluka Office,
DEO Project, Lead Pakistan Aiprot Road,
Sindhi Muslim Society

Sukkur

Mir Akhtar Hussain Talk

Game Officer

Sindh Wildlife

Sukkur

Murhidhar Panjwani

DDO (Monitoring),
F&P Deptt.

D.C.O Office

District Officer, Forests,
Khairpur distt. Govt.

District Officer Forests,
Khairpur

Chairman, Mehran
Welfare Trust

Lahori Mohalla, Larkana

Qurban Mangi

Sindh Balak Snagat

Popat Press Mall Road,

Khairpur

Qurban Ali Memon

DDOE,

Executive Distt. Office

Sukkur

Syed Allan Shah

DO (SW) CDD

Qureshi Road, Old Sukkur

Sukkur

Shakeel Ahmed

S.A.L.U Khairpur
MSc, (Botany)

S.A.L.U Khairpur,
Deptt. Botany

Khairpur

Asstt. Director, t
Mineral Developmen

Asstt. Director Mineral,
Minara Road

Sukkur

Tariq Hussain Qazi

D.D.O, Health

EDO (Health)

Larkana

Taj Mohammad Shaikh

Assistant Conservator
Wildlife

Sindh Wildlife Life,

Niaz Ahmad Khaskheli
Panjal Khan Sangi

Syed Asadullah Shah

Larkana
Khairpur
Larkana
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Sector

Agriculture

Subsector

Forests

Name of the Project

Roadsides, Canal Sides and Railway
Tracksides, Tree Plantations

Sponsoring Agency

Forest Department

Executing Agency

Forest Department

Location

Sindh

Brief Description and Scope
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The province of Sindh is located in the southeast of Pakistan. It covers a total area of 140 914 km2
and is bordered by Balochistan to the west and north, Punjab to the northeast, the Indian states of
Rajhastan and Gujarat to the east, and the Arabian Sea to the south. The province can be divided
into four district topographical parts: the Khirthar Range to the west, a central alluvial plain in the
middle, through which runs the river Indus, a desert belt to the east, and the Indus Delta in the south.
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While Sindh is rich in natural resources, it is also subject to a host of development and
environmental issues. The province faces a very severe water shortage, which coupled with a
saline aquifer makes life quite difficult for the people especially in the arid and desert areas. Land
is also affected by desertification, waterlogging, and salinity. Forests occupy only 2.5 percent of
the total land mass and tree coverage has been rapidly decreasing due to overgrazing and felling.
Moreover, there has recently been extensive intrusion of the sea into the Indus Delta, which has
destroyed a large portion of agricultural land, forests, and wetlands and has adversely impacted
the livelihoods of the local people. Due to these and other issues such as poor economic and social
development, the province has a high incidence of poverty and rural√urban migration. Recurrent
droughts further add to the problems. Therefore, it is necessary to initiate rural economy-based
projects in the fields of agriculture and forests for sustainable development.
There are a number of challenges and issues that need to be taken into consideration. The present
prioritized strategic issues include the following:
l
Mismanagement and lack of application of conservation strategies.
l
Revenue generated is not re-invested in the sector.
l
Illicit and indiscriminate felling of trees.
l
Destruction of local species by invasive species.
Keeping in view, the very small percentage of forest cover, a number of initiatives are proposed:
l
Mass tree plantation in open areas.
l
Preparation and implementation of policies for sustainable development of the sector,
decreasing poverty, improving the environment and economy.

As a first initiative, plantation of trees of economic value may be undertaken such as talhi, kikar,
neem, acacia, and eucalyptus along the roadsides and canal sides. This should be done in close
coordination and collaboration among the provincial and district governments, Pakistan Railway,
National Highway Authority, NGOs and the local communities.
The road network in Sindh extends over some 25 600 km; 21 800 km are good quality (blacktop)
and about 3 800 km are basic roads. Further disaggregation is given hereunder:
Provincial
7 372
261
7 633

Good quality
Basic
Total

Districts
14 413
3 554
17 967

Total
21 785
3 815
25 600

In addition, another easy target is the railway routes in Sindh that extend over approximately 2 210
km, and feature many railway stations/platforms.
Lastly, canal sides and the banks of waterbodies can be targeted for plantation. There is an extensive
irrigation network in Sindh, encompassing about 21 176 km in the existing three barrage systems:
Feeders
930.61 km
Main canals
2 486.69 km
Branch canals
4 880.19 km
Distributaries & minors
12 878.40 km
Bearing in mind its size, the proposal could be split up into the following three subsectors:
a.
Roadside plantations
b.
Canal side plantations
c.
Railway trackside plantations.

Period of implementation

60 months

Approximate cost (in million Rs.)
LLooccaall
140.00
100.00
30.00

Potential Donors:

FFPP AA
560.00
400.00
120.00

TToottaall
700.00
500.00
150.00

Asian Development Bank
World Bank
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b.
c.
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Sector

Local Government

Subsector

Governance

Name of the Project

Sustaining Devolution:
Improving Livelihoods through Local Governance

Sponsoring Agency

Local Govt. Dept., Government of Sindh

Executing Agency

Local Govt. Dept., Government of Sindh

Location

Three districts of Sindh:
Thatta, Badin, and Tharparkar

Brief Description and Scope
The Sindh Local Government Ordinance (SLGO), 2001 devolved political powers and decentralized
administrative and financial authority to district governments for good governance, effective
delivery of services, and transparent decision-making through the institutionalized participation of
people at the grassroots level. The ordinance provides singular opportunity to resolve local
problems through greater empowerment of local governments.
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However, the prevailing social and economic situation of the province, the current institutional
regime, lengthy political development processes in the young district governments, and the capacity
constraints within various development players at different tiers are some of the limiting factors that
continue to impose distortions in development initiatives. It is possible that development efforts in
Sindh may be skewed towards the achievement of short-term objectives through investment in
infrastructure development without any pragmatic relationship with long-term goals such as natural
resource management, poverty alleviation, and sustainable development.
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These three goals are inter-related as environmental degradation can inflict serious damage on the
poor because their livelihoods often depend on natural resources. Furthermore their living
conditions offer minimal protection from environmental disasters. At the same time, poverty
constrained options may induce the poor to deplete resources and degrade the environment at
rates that are incompatible with long-term sustainability. In such cases, degraded resources may
precipitate a downward spiral, by further reducing the income and livelihoods of the poor.
The proposed project envisages addressing the issue of poverty and loss of livelihoods in the three
southern districts of Sindh. Through some earlier initiatives, it was possible to identify and
understand grassroot issues of poverty and livelihoods, and build strong linkages with local
communities and other actors at the local level. It is the grassroots communities that will be the
primary beneficiaries of the efforts undertaken through this project. It will provide holistic support
by contributing to policy development, community participation, public sector support, and
displaying results ≈on the ground∆ through demonstration projects. It is envisaged that support
would involve capacity building and institutional strengthening for the implementation of the Badin
District Vision and the replication of this initiative in Thatta and Tharparkar.

Project Area and Beneficiaries
In the three project area»s districts, harsh climatic conditions and natural disasters have
exacerbated poverty. Drought, particularly in Tharparkar, little or no rainfall, immense dependence
upon scarce natural resources, and limited access to alternate means of livelihoods are all
contributory factors.
Badin District ranks highest on the deprivation index out of all the districts of the province, despite
being one of the richest in natural resources. Almost half of the total oil and gas production of
Pakistan is derived from this district.
Natural disasters are common in the project area; flooding caused by the LBOD has cost the local
communities their lives and livelihoods. Furthermore, sea intrusion, waterlogging, and salinity have
rendered extensive agricultural land unproductive. This is a serious matter for a large rural
population, dependent on farming as its main source of income. A significant portion of the local
population also depends upon income from its fisheries. However, property rights» issues plague the
local fisherfolk. The local community has no rights to fish and tap any other marine resources; has
rights on paper but does not realize that it has them; and knows that it is supposed to have rights
to these resources but has no flexible way of exercising these rights against more powerful interests.
Tharparkar is one of the least developed districts of the country. Most of the area is desert and
dependent on scarce water resources and rainwater. A vast majority of the population lives below
the poverty line. The Thari people are completely dependent on their livestock and agricultural
products, which in turn are highly reliant upon the efficient use of scarce water. Recent
development activities in this region have resulted in initiation of some practices that have
negatively impacted the environment of the area such as increasing the number of livestock
beyond the carrying capacity of the grazing lands; growing crops such as cotton, which has a high
water requirement; use of flood irrigation methods that waste enormous amount of valuable water;
and planting of trees such as eucalyptus, which absorbs large quantities of water.
The primary beneficiaries of the project will be men and women in local government
constituencies, who will be empowered to meaningfully participate in and benefit from
development processes. They will also participate in decision-making on the management and
allocation of local resources together with the elected local representatives.

Goal

Expected Outcomes
a)

Skills of local population for livelihood improvements, gender integration, and governance
enhanced;
b) Local government structures improved;
c) Access of people to information and economic benefits, transparency and accountability in
implementation established;
d) Ownership at provincial, district, and tehsil levels developed, involving effective interaction
between all partners, and
e) A favourable policy framework and funding mechanism established for livelihood improvement.
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The overall project goal is Poverty reduction through increased local empowerment, improved
governance and enhanced natural resource management.
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Methodology
The best approach for addressing poverty at the district level is improvement of governance and
consolidation of devolution as a means of delivering better sustainable development results.
Furthermore, it is essential to ensure social and economic justice by bringing the poor and
marginalized groups into the mainstream of development. This can be achieved through
participatory planning as articulated in the District Visions. These documents are hoped to enhance
sustainable livelihood opportunities for the poor to mitigate debilitating environmental hazards and
natural resource-related conflict. Also important is securing property rights for resource-dependent
communities and investing in human capital with renewed emphasis on effective delivery of basic
social services.

Key features
l
l
l
l
l
l
l

Raising awareness among government departments, educational institutions, civil society
and other members and partners for the environment;
Continued support to government institutions through training programmes;
Focusing work on local needs;
Establishing linkages with the private sector;
Providing technical assistance and advocacy for the sustainable use of natural resources;
Establishing district level forums;
Gender integration.

Main Stakeholders
l
l
l
l
l
l
l

District governments
P&DD
Environment Department
Civil Society
Private Sector
Local communities (fisherfolk etc.) and
IUCN Pakistan Sindh Programme

Planning and M&E
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A planning system based on a results-based management approach will be used. An internal
monitoring system will be developed at an early stage in order to successfully track inputs and their
effectiveness, and to inform the implementation mechanism in a timely manner to allow space for
any course correction that may be necessary. This would require, inter alia, developing a monitoring
framework for the programme, developing indicators to measure progress against outcomes,
organizing periodic reviews to analyse the monitoring data, and providing feedback to the project.
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Institutional Arrangements
Arrangements for the management of the project would take into account the devolution of powers to
the districts and aim to formulate partnerships and interact with a wide range of local level institutions
and actors from different fields. IUCN would also be approached for provision of core staff.
Consultants and experts shall be engaged to address specific areas and will also be involved in the
drafting of strategies and the visions for Tharparkar and Thatta districts. These experts will be drawn
from a wide cross-section of stakeholder organizations including provincial and district governments.

Period of implementation

::

Cost (tentative)

Rs.54.00 million

::

36 months
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Sector

Environment

Subsector

Environment

Name of the Project

Sustainable Management of Natural Resources
in Karunjar Hills, Thar

Sponsoring Agency

Environment Department, Government of Sindh

Executing Agency

Environment Department, Government of Sindh

Location

Tharparkar District

Brief Description and Scope

The people of the area, who depend on the natural resource base for subsistence and income
generation, have lost their main source of livelihood and have been forced into environmental
migration. The prevailing flora are Prosopis cinneraria (kandi), Acacia Senegal (khumb), Acacia
modesta, Acacia nilotica (babul or kikar), Azadricta indica (neem), Tichomo undulate (iohido) for
trees; Capparis aphyle and Decidua (kirir), Euphorbia caudicipholia (thoohar), and Calotropis
procera (ak) for shrubs and; Cenclunus and Paricum antidotal for grass. Fauna include rabbits,
foxes, jackals, wild dogs, and deer for mammals; falcons, eagles, vultures, crows, peacocks,
houbara bustards, and partridges for birds; and vipers, sand boas, and cobras for reptiles. Many
varieties of insects and rodents are also found in the area.
Within the last 15 years, the area has suffered an earthquake in 2001 and two serious droughts that
have caused famine and pushed the local population into abject poverty. The first of these
catastrophes lasted from 1985 to 1991; the second started in 2000 and continued till June 2001.
In both cases thousands of livestock died and people were forced to migrate to barrage areas.
Dozens of human casualties have also been reported. Concurrently, all species of flora and fauna
have been under perpetual pressure since the beginning of the first drought. Today, some of them
are on the verge of extinction.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Karunjar Hills are located in the Nagarparkar Taluka (subdistrict) of Tharparkar District in the
Province of Sindh. They stretch from the southwest to the northeast with an estimated area of 28
square miles. The area falls within the Thar Desert and is very sparsely populated. The nearest
major settlement is the small rural town of Nagarparkar with the nearest market being in Naukot.
The local economy is predominantly subsistence-based, depending upon rain-fed agriculture in
the three alluvial patches surrounding the hills. Agricultural activity is supported by livestock and
range management. Some farms ranging from 1.5-2.5 acres are irrigated by wells. The main
commodities that are produced and traded in the area are livestock (sheep, goats, donkeys, and
camels), hides, handloom cloth, ghee, milk, millet, castor, and sorghum. A small local pottery
industry also exists. Government services are almost non-existent except for a partially operational
health centre and a primary school for boys. A local Forest Department office is functioning in the
area but its effectiveness is hampered by the lack of required resources.
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Moreover, the gradual weakening of the panchayat (age-old system of management by local
elders) has undermined the land-use regime and made it vulnerable to encroachment. Local natural
resource management is steadily deteriorated and today gowcher (the common land allocated for
grazing) lands and protected forests are being subjected to enormous pressure that demands
immediate intervention. Again it is the local population, dependent on these resources for their
livelihoods, that has suffered economically and the poverty level has increased.
Deterioration of land and the failure of the local populace to cope with socio-economic changes
are marginalizing the poorest of the poor. Their increasing poverty is forcing them to rely
increasingly on the protected forests in the Karunjar Hills and adjacent catchment areas.
Consequently, the increasing pressure on the resource base is adversely affecting its ecosystem
and watershed, hence influencing the habitat of both the local flora and fauna. If not addressed
immediately, not only will the vulnerable ecosystem face the danger of further deterioration, but the
socio-economic situation of the local communities will further worsen.
It is interesting to note that there has been a considerable amount of work done on water resource
development in the Karunjar Hills. Two dams and channels have already been built in 40 villages in
15 years. Community activists feel that further development of small dams can enable the
community to face a decade of drought. However, in order to address the situation of degradation
of the local ecosystem, introduction and promotion of integrated natural resource management
practices are important to enhance the sustainability of the local ecosystem and halt the rapid
progression of current environmental degradation.

Expected Results of Project Intervention
i.

Impact
Improved ecological, social, and economic conditions in the Tharparkar Desert through
sustainable management of natural resources

ii.

Outcome

The communities of Karunjar Hills will be managing the Karunjar Hills ecosystem in a sustainable
manner.

iii.

Immediate Effects
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a. Local communities mobilized and institutional and human capacities strengthened to
sustainably manage the Karunjar Hills» ecosystem.
b. Awareness of local communities and institutions in conservation of biodiversity raised.
c. Partnerships built and linkages established to promote sustainable livelihoods in
Karunjar.
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Project Strategy
The project strategy is to mobilize the local communities, raise their awareness regarding
sustainable use of natural resources, and build their capacities to jointly develop integrated
ecosystem management plans. At a second level, the project will support and strengthen the
organized communities to effectively implement the ecosystem management plans. Meanwhile, it
will also link the communities with relevant government departments and other development
organizations to fortify community endeavours.

i.

Awareness Raising and Social Mobilization
Initiate dialogues with local villages, CBOs and NGOs. Efforts would be made to revive the
panchayats or other forms of indigenous government authorities. Where required, new

CBOs could be formed and facilitated in acquiring a legal status and in establishing
management systems.

ii.

Capacity Building for Joint Conservation Planning
This component entails the identification of imminent environmental problems and their
participatory prioritization. Environmental orientation and conceptual familiarization with
the Joint Sustainable Ecosystem Management (JSEM) approach would be focused upon
and a JSEM Action Plan for Karunjar Hills would be developed and disseminated. Training
opportunities would be provided for community activists to become advocates and
practitioners of sustainable use through specifically designed courses. This would
contribute to sustainable management and poverty alleviation.

iii.

Supporting Communities for Implementing Conservation Plans
Local NGOs and taluka officials would be instructed on training needs» assessment of
communities. Training institutes would be identified and linkages established with them for
collaboration. Workshops and seminars would be conducted for the communities, local
NGOs, and taluka officials. The JSEM Plan would be executed through the point of
intervention identified and a pilot project could also be set up. Community-managed
observation posts would be established to oversee plan execution.

iv.

Fostering Linkages between Communities, Government Departments
and Development Organizations
The Project will facilitate the communities in identifying, approaching, and working with the
local government partners and development organizations to leverage co-financing to
meet the development needs of the area.

Main Stakeholders
l
l
l
l
l
l

Government of Sindh
Local communities
Forest Department
Irrigation/water-related departments
Khushali Bank (and/or any other development organizations)
Local community-based organizations

The GoS will be responsible to implement the project in collaboration with the stakeholders
identified above. A steering committee comprising representatives of key stakeholders will oversee
the overall implementation of the project. The financial management of the project will be the
responsibility of the GoS.
The project will be implemented by staff to be hired for the purpose with the Project Coordinator
responsible for delivery, process monitoring, and periodic reporting.

Implementation Period
Cost

36 months

Estimated Project (total)
Local Contribution
Donor Assistance (FPA)

US$960 000-1 440 000
US$ 120 000
US$840 000-1 320 000
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Saam
S
m ppllee PPrroojjeecc tt C
Coonncc eepptt C
Clleeaa rraannccee PPrrooppoossaa ll√–IIVV
Sector

Agriculture

Subsector

Fisheries & Environment

Name of the Project

Rehabilitation and Sustainable Use of
Manchar Lake

Sponsoring Agency

Fisheries Department

Executing Agency

Fisheries Department in coordination with
Forest and I&P Departments

Description and Scope
Manchar Lake is the largest freshwater lake in Pakistan. It is situated in Sindh and is formed by
rainwater flood releases from the Khirthar mountain range in the west and has a unique wetland
ecosystem.
A recent survey has shown that the lake has reached the verge of an alarming ecological
catastrophe, as its freshwater is rapidly turning saline. This phenomenon has a deep and direct
relation with the menace of waterlogging and salinity in agricultural areas of Upper Sindh and
Lower Punjab. The Main Nara Valley Drain (MNVD) is the main source which brings highly saline
water (2 500-5 000 ppm) into Manchar. This water, which is a by-product of the Right Bank Outfall
Drain (RBOD) tubewells and drainage system, also contains residues of fertilizers and pesticides
washed out from agricultural lands.
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The environmental degradation of the lake has impacted migratory fauna, including cranes which
no longer fly to Manchar. Fisheries also face the same fate. The once record catch of about 2 300
tonnes per year has now dwindled to just over 400 tonnes. Since time immemorial, fishing has
been the mainstay of the inhabitants (about 100 000 people).
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This proposal seeks support for rehabilitating about 300 ha of fishery grounds and agricultural
lands near the villages of Chinni, Sahah Hassan, and Dak Bungalow, by developing a model system
of co-management involving communities, governmental agencies, and NGOs. Later the model will
be replicated in other parts of the lake. To complement these efforts, the project will seek to reduce
pressure on wetland resources by providing alternative sources of income for local communities
(such as agriculture, sericulture, and ecotourism).
The communities living in and around Manchar Lake are one of the most disadvantaged and
vulnerable in Pakistan. The complex wetland ecosystem that sustains them is under severe threat
from effluent and pollution. The communities face numerous problems in obtaining health services,
safe drinking water, and reasonable incomes. The major issue they face at present is the steady
degradation of the environment in which their livelihoods and culture are firmly rooted. Their
disadvantaged status is made worse by very poor levels of socio-economic development, high
degree of dependence on the resources of the lake, and few alternatives for other economic
activities.

Majority of the Manchar communities have little or no access to health facilities. Poor housing,
overpopulation, and poverty have ensured the prevalence of tuberculosis, anaemia, malnutrition,
gastroenteritis, skin, and other water-borne diseases. More than 80 percent of the women and
children suffer from one disease or another. The morbidity rate in the area is high, as safe drinking
water is not available. Infant and maternal mortality rates are also very high.
Women earn their livelihoods from handicrafts; however, the absence of proper marketing systems
is the major impediment in their low returns.

Activities Planned

l
l
l
l
l
l
l
l
l
l

Rehabilitation of the lake through artificial regeneration of wood and fodder and better
management.
Establishment of a 10-acre demonstration fish farm.
Mass awareness raising.
Temporary closure of 300 ha to grazing and cutting.
Reforestation of the area.
Re-introduction of cotton fishing nets.
Restocking of fish in the lake.
Apiculture and sericulture activities for alternate sources of income.
Ecotourism for conservation of biodiversity.
Sharing of information with CBOs and VOs and vice versa.
M&E of the activities

Duration

12 months and extendable

Cost

Approx. Rs.7 500 million
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Saam
S
m ppllee PPrroojjeecc tt C
Coonncc eepptt C
Clleeaa rraannccee PPrrooppoossaall√–VV
Sector

Environment

Subsector

Environment, Forest, and Marine Biology

Sponsoring Agency

Environment Department, Government of Sindh

Executing Agency

Environment Department and Forest Department

Brief Description and Scope
The creeks, mud flats, sand dunes, salt marshes, and mangroves of the Indus Delta mangrove
ecosystem provide a unique and critical habitat to a wide variety of plant and animal species. The
600 000 ha delta zone includes the largest tracts of arid climate mangroves in the world. It is also
home to an estimated 200 000 people who depend on the health and productivity of this
ecosystem for their livelihoods. But both the ecological health and the potential economic
productivity of the Indus Delta are threatened by a broad range of factors. This proposal focuses
on two critical aspects of mangrove ecosystem degradation: land-based pollution, and the lack of
information and awareness needed to control this pollution.
The Indus Delta region supports tremendous biodiversity, providing habitats for both terrestrial and
aquatic fauna. This area on the Sindh coast, between Karachi and the southwestern border of
India, contains at least 98 species of fish, 14 species of snakes, and three species of lizards.
Evergreen mangrove forests provide habitat for a wide range of bird species, including the
flamingos, pelicans, cranes, and cormorants that visit the delta annually to feed, roost, and breed.
But general declines in the migratory birds» population, along with many other worrisome
ecological indicators, point to serious habitat degradation during the past decade.
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Similarly, the coastal mangrove forests» degradation and depletion have seriously affected the
livelihoods of local communities, particularly the fisherfolk who derive their income from the
capture, trade, and processing of local fish species. Loss of mangrove cover has also meant the
loss of critical breeding habitats for fish and shrimp and reduced catches; this has adversely
affected coastal economic potential.
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A major factor driving Indus Delta degradation is pollution, much of which originates in the five
industrial estates and the residential areas of Karachi, populated by about 14 million people. It is
estimated that about 2 500 industries, steel mills, a 1 400 MW thermal power station, and 135
tanneries, all discharge their effluent directly into Phitti and Korangi Creeks.
A thorough scientific assessment of land-based pollution and its impacts is critically needed so
that the planners, policy-makers, and the coastal residents are equipped with the information
necessary to improve both ecosystem health and livelihood security in the delta. The project will
contribute to sustainable coastal management by providing detailed pollution assessments and by
empowering a wide range of stakeholders to reverse degradation.

a)

A thorough scientific assessment of priority contaminants in the Indus Delta, noting the
extent of their environmental, health, and socio-economic impacts.

b)

Identification of the key policy, regulatory, economic, and institutional measures required
to curb the discharge of land-based pollutants including an analysis of the barriers to
implementing these measures.

c)

Educational and training activities among coastal residents and other inhabitants of the
Indus Delta region to facilitate sharing of ecosystem pollution data, to promote pollutionprevention policies and practices, and to enable coastal communities to conduct their own
pollution monitoring.

d)

Awareness among urban residents about industrial pollution.

Duration

36 months

Cost

Approx. Rs.15.00 million
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Appendix 4

Pootteennttiiaa ll TToouurriissm
P
m SSiittee ss aa nndd C
Caattee ggoorriizzaattiioonn
Key for Categories:
A Class sites: Can be promoted, with facilities like snack bars, rest rooms, souvenir and
gift shops, guidebooks

l

B Class sites: Can be suggested in guidebooks of the area, a site chowkidar/attendant can
be recruited

l

l

C Class sites: Relate to historic/cultural events that can be celebrated

l

D Class sites: Relate to personality and can be developed as such

l

E Class sites: Events, fairs etc. that can be developed into tourist attractions

l

F Class sites: Require further research to explore tourism potential

l

X Class sites: Image-lifting measures required

l

Y Class sites: Require involvement of the private sector

l

Z Class sites: In need of immediate conservation/protection

Karachi
l
l
l
l
l
l
l
l

Hawks Bay/Sea View/ Clifton/camel ride
Colonial Building
Customs House/KPT
Frere Hall
Merewether Tower
D.J. Science College
City Courts
Empress Market

XY
X
X
AXY
AXY
X
XF
AX
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Museums: National Museum of Pakistan
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l
l
l
l
l
l
l

Aiwan-e-Riffat
Mohatta Palace
Flag Staff House
Wazir Mansion
Mazar-e-Quaid Collection
Maritime Museum
Air Force Museum

AX
AX
A
A
X

Interesting Areas:
l
l
l
l
l

Jodia Bazar
Sarafa Market
Dhobi Ghat
Manora/Keamari
Zainab Market/Saddar

XY
XY
X
AX
AX

Art Galleries:
l
l
l
l
l
l
l
l
l
l
l
l
l

Sadequin Art Gallery
Chaukandi Gallery
Jharoka
Indus Gallery, Clifton, longest running gallery
VM Gallery ƒ located in Rangoonwala Center, Dhoraji Society
Zenaini Gallery, Clifton.
Canvas Gallery, Clifton.
Kunj Gallery KDA
Majmua Gallery
Clifton Art Gallery
Jahanzeb Gallery
Tariq Jay PECHS (new addition)
Vision Art Gallery

Local Attractions:
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Old Book Bazar
Bird Market
Donkey Cart Race
Green Turtle Beach
Baluch Tombs
Chaukandi
Sazana-e-Chaukandi
Damloti Graves
Goth Hasan Ali
Amilano
Orangi
Matara Graves
Narather Graveyard
Gorban
Rumi
Manghopir

X
X
X
AX
AX
A
X
F
F
F
F
F
F
X
AX
A

l
l
l
l
l
l
l
l
l
l
l
l
l
l

Bhambhore
Thambanwari
Ratto Kot
Juna Shah Bander
Rana Jaskar»s Kot
Darya Pir
Mari Morriro
Khwarzam Shah»s Mosque
Camel breeding
Mangrove forest
Gharo
Pathai Ji Bedi
Bijar jo Morcho
Salt works

A
X
X
A
X
F
F
X
F
X
F
X
F
F
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Indus Delta
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Thatta
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l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
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Makli
Town
Stone-carved gravesites
Pir Patho
Kalan Kot
Gujjo
Bu Turabi
Fortress of Alexander
Buddhist/Jain temple
Victory Altar
Hilaya
Manji Rai ji Mari
Rano Kot
Dharaja
Kehran ja Quba
Jhok Sharif
Bulri
Goth Raj Malik
Rano Kot Graves
Goth Tikka
Shah Hussain
Shah Hussain Graves
Uderolal
Pir Patho Graves
Sonda Graves
Jerrick Graves
Kafir Kot
Milestone 10 (Jherrick Hill)
Abban Shah Graves
Shah Bandar
Sonda Bandar
Shah Kapur Graves
Nanda Kot
Deh Semanijo-daro
Haji Khamiso Chandiojo-daro
Ibrahim Shah»s Fair
Makhdoom Mohammed Hashim»s Urs
Amir Pir»s Urs
Abdullah Shah Asabi»s Urs

A
AX
AX
AX
XF
XF
F
F
F
X
F
F
F
F
F
X
X
AX
F
F
X
F
F
XF
XF
XF

Rupa Mari
Nindkot
Kath Banbhan
Veer Tahir
Manji jo Daro
Badeen
Khan Shah
Sindh Rani»s grave (Mir Bago)
Fateh Bagh
Joan

F
F
FX
F
F
X
F
X
XF
XF

F
F
F
F
F
F
F
F
E
E
E
E

Badin
l
l
l
l
l
l
l
l
l
l

l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Karrio Ganhwar
Mangrian jo Daro
Shah Turab
Fateh Bagh Graves
Shah Ghuriojo-daro
Ibrahim Shahjo-daro
Old Badin
Malhianjo-daro
Kohalijo-daro
Varjo-daro
Pano Lunkijo-daro
Kanjar Kot
Rahim ki Bazar
Lowari
Shah Kapur
Ali Bunder
Sindhri
Agham Kot

F
F
F
F
F
F
XF
F
F
F
F
F
F
XF
F
F
F
BXF

Naukot
Mithi Bazar
Mander Rama Pir
Goldsmiths
Village (nearby)
Wells
Islam Kot
Veerawah
Gori Temple
Pari Nagar
Bhodessar Mosque
Bhodessar Temples
Sati Stones
Temples
Nager Parker temples
Karonjhar
Camels» Fair

ABX
X
X
X
X
X
X
X
BX
FX
X
BXZ
XF
XF
XF
X
E

l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Mirpurkhas
l
l
l
l
l
l

Kaho jo Daro
Chitori
Umerkot and environs
Tando Jam Mohammad Graveyard
Garho Bhiro
Vijnot

BXF
AF
XF
XF
F
F

Sanghar
l
l

Mansura
Shahpur Chakar

AXF
BXF
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Thar

237

Nawabshah
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Khanwahan
Darbelo
Mosque/Shrine of Khiari Sharif
Jamia Mosque near Mian Shoro
Khumblima Mosque/Mound
Jhando Magsi Mound (Bhir)
Abra Tomb in Mohd. Khan
Tomb of Mian Noor Mohd. Kalhora
Mosque of Khar
Thul Mir Rukan
Tomb of Jamali
Tomb in Pir Janan Graveyard
Tomb of Sakhi Jam Sahib
Tomb of Sakhi Umid Ali
Dahlil Kot

XF
XF
X
F
F
F
F
AXF
X
BXF
F
F
F
F
F

Naushahro Feroz
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Halani/Bahlani
Mohammadpur
Shapur/Allahbad
Jamia Mosque Sadhooja
Miran Jo Kot at Gachero
Miran Jo Kot in Deh Dumbir
Jamia Mosque Mukhdoom
Darbelo Mound
Miran Jo Kot in Deh Dhingo
Temple Rajput Mohalla
Tomb of Jani Jalal
Tomb of Dars Shah
Tomb Sawalakh (Haroon Ishaq)
Tomb of Bibi Satti
Jamia Mosque Kotri Kabir
Tomb of Shahdad Khan

F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
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Khairpur
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l
l
l
l
l
l
l
l
l
l
l
l
l
l

Kot Diji Fort
Dijan Culture
Meharano (Sanctuary)
Stone tools factory
Kos Minar, Piryalo
Daraza
Sachal Sarmats» Urs
Pir jo Goth
Benaras Colony
Faiz Mahal
Shish Maha
DC House
Circuit House
Imamgarh

AXF
AXF
XF
XF
XF
XFE
E
FE
XF
AXF
AXF
XF
XF
XF

l
l
l
l
l
l

Nawab Khan Mari Tomb
Qubba of Sher Mohammad Baloch
Bhiko Waro Graveyard
Haki Roi/Hakro
Mithrau
Nawab Khan Mari Tomb

F
F
F
F
F
F

Sukkur
Arror
Fort, Mosque
Duhagan Suhagan
Old Nara/Kalka Devi
Small mosques from Aurangzeb»s reign
Eidgah of Mir Masoom
Bedils» Tomb
Bedils» Urs
Bazaar
Satyan jho Astan
Boat people of Indus
Indus Dolphin
Shad Belo
Khwaja Khizr»s Island
Bukkur Fort
Seven-storied Haveli
Shah Sudurrdin
Mir Masoom
Khairuddin Shah
Aurangzeb Mosque at Kandhra
Mir Naseer»s Fort near Kandhra
Kalhora Fort Pano Aqil Taluka
Summa Mosque, Dadloi
Kalhora Fort near Airport
Sukkur Barrage
Landsdown Bridge
Manzil Gah
Hasht Pahlo Building of Mir Masoom
District Prison Sukkur
Kadir Bakhsh ja Quba/Mirs graveyard
Purani graveyard
Sangrar
Kotwari Bhit
Lundro Jo Daro
Vas
Sethero Jo Daro
Mamro Bhit
Kurinjri Jo Kot
Angiaro
Hassan Faqir Graveyard
Thummi
Mian Adam Shahjo Maqbaro
Mian Adam Shahjo Urs

BXF
XF
XF
XF
XF
E
E
F
AXF
XF
XF
XF
XF
XF
BXY
F
XF
F
XF
F
F
F
AXF
AXF
XF
F
F
BXF
F
XF
F
F
F
F
F
F
F
F
F
XF
E
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l
l
l
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l
l
l
l
l
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l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
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Shikarpur
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Old residential building/havelis
Woodwork
Paintings/murals
Official buildings
Amroti Mosque
Garhi Yaseen Rest House
Kos Minar Laki Ghulam Shah
Mian Jami ja Quba
Clock tower
Railway bridges
Mosque of Amrot Sharif
Fort of Aurangabad
Pir Goth Mosque
Tomb of Fida Mohiuddin
Buhi Qubba
Moral Shah ji Therriri
Quby Ji Wandh
Thul of Thoof
Miran Jo Kot
Mosque Hakim Ali Shah
Tomb of Shah Ibrahim
Thul of Bux Khan
Mosque Humayoon Sharif
Mereweather Pavilion
Tomb of Haji Faqir Ullah
Qazian Wari Mosque and Graveyard
Tomb of Rakhial Shah
Tomb of Manchar Shah
Mosque in Atta M.H.V.
Temple Near Bhutta Mohalla
Mosque in Bhutta Mohalla
Hindu Temple Shankarji
Tomb of Pir Meher Shah Ghazi
Mosque of Meher Shah Ghazi
Govt. High School No. II

X
Z
F
X
X
F
X
X
X
F
F
F
F
F
X
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F

F

X
X
X
X
X
X
X
X
F
F
F
F
F
F

F
F
F
FD
FD
E
F
F

F
F
F
F

F
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Jacobabad

240

l
l
l
l
l
l
l
l
l
l
l
l
l
l

Usta Bhalidino Mosque
Waghan Wsari Mosjid
Clock tower
John Jacobs» House/DC House
John Jacobs» Tomb
Horse and Cattle Show
Kashmore lacquer works
Threadwork
Dil Murad Mosque
Shrine of Long Shah
Nizam Ji Therriri grave chamber
Dad Dari Mosque
Hadiro Tomb
Kot Jungo Fort

l
l
l
l
l
l
l
l
l
l

Jamia Mosque Bahadur Pur
Jamia Mosque Ghoas Pur
Tomb of Hazzrat Ghos
Jan Muhammad Mosque
Thul of Toujpul
Alam Shah Mosque
Tomb of Manjhi Khan Khund
Tomb of Rehan Khan Village
Victoria tower Jacobabad
Messenger House/Pigeon Tower

F
F
F
F
F
F
F
F
F
X

Ghotki
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Tomb of Mohammad Hassan
Mosque of Mohammad Hassan
Tomb of Noo Faqir Shah
Garhi Barar Ja Qubba
Garhi Chakar Ji Mosque
Tomb of Bahar Shah
Mound of Murad Ji Bhit
Gadani Ja Qubba
Tomb of Nawal Ghori
Tomb of Bhudani
Momal Ji Mari
Mosque of Adilpur
Tomb Pir Mubarak Shah Baghdadi
Tomb of Pir Lal Badshah
Loi Saiban Jamia Mosque Ghotki
Jamia Mosque Khan Garh

F
F
F
F
F
F
F
F
F
F
XF
XF
F
F
F
F

l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Meani Forest
Budhjo-takar
Saidpur graves
Sudheranjo-Darro
Tahri
Jurkhunjo-kot
Sangranijo-muqam
Lal Chatto
Shah Latifs» Urs
Kalhora Tombs
Talpur Tombs
Naserpur
Baiglars graveyard
Matiari Mosque and Tombs
Khudabad II

A
XF
XB
XB
F
F
BF
F
E
AX
AX
XF
XFZ
XF
AXF

Naing Gar Jajal
Pir jo Kotiro

F
F

Dadu
l
l
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Hyderabad
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l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Pandi Wahi
Pattani Damb
Phang (Khirthar)
Pokhran Landi
Rajo Dero
Rohel Jo Kund
Sanasi Buthi
Shah jo Kotiro
Tanko Rahim Khan
Taung Buthi
Tombs in Khanpur
Khudabad Mosque
Khudabad Tombs
Gaji shahs» Urs
Mian Naseer Mohammeds» graveyard
Mian Naseer Mohammeds» Urs
Ghazi Khan ja Qubba, Johi
Jamali Tombs, Johi
Drigh Bala
Ghazi Khans» Tomb, Laki
Dilawar Khans» Tomb, Khangara
Fort Sehwan
Urs of Qalander Shahbaz
Kara Kot, Wahi Pandi
Chang graveyard, Laki
Ranikot

XF
F
F
F
F
DF
F
DF
F
DF
XF
AXZ
AX
EX
BKFZ
E
XF
XF
XBFZ
BXZ
XF
ABXF
EX
F
F
AFXZ

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

Larkana
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l
l
l
l
l
l
l
l
l
l
l
l

Mohenjo Daro
Badeh Ja Dara
Dhamrahauja Dara
DhamrahaujhoThul
Tajar
Tomb of Shah Baharo
Tomb of Mian Shahul Mohammad
Kalhoranjo Kot
Shahi Bazaar
Garhi Khuda Bux
Drigh Lake
Langh Lake

Source: Dr Kaleem Lashari

AZ
FZ
FZ
BZ
AX
AX
X
X
XY
X
AXY
AXY
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MAPS
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Map 1.1 : Forest Cover Map
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Source: Imdadullah Siddiqui
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Map 1.2: Fish (A)
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Map 1.2: Fish (B)
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Source: Forest Sector Master Plan - 1992

Map 1.3: Population
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Source: Wildlife of Sindh - Sindh Wildlie Management Board
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Map 1.4: Rangelands
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Source: www.cida.org.pk/map2
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Map 1.5: Road Map of Sindh
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Source: Imdadullah Siddiqui

Map 1.6: Canal System
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Source: GIS Lab., SFDP, Hyderabad
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Map 1.6: Wetlands

252

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Map 1.7:

253

254

BIBLIOGRAPHY

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

Abbbbaass ,, AA.. 2002. The long road to poverty
A
alleviation. The News, Nov 17, Special Report.

Allii,, SS..II.. && N
A
Naass iirr,, YY..JJ.. (( eedd ss)).. 2000-2001. Flora of
Pakistan. Islamabad, Karachi. Pp 191-204.

Aggbbooaattw
A
waallllaa,, M
M.. 2003. Status Paper on
Environmental Health in Sindh.

Allii,, SS..II.. && Q
A
Qaaiisseerr,, M
M.. (( eedd ss)).. 1993-2001. Flora of
Pakistan. Islamabad, Karachi. Pp 194-204.

Aggrriiccuullttuurraall SSttaattiiss ttiiccss ooff PPaakkiissttaann.. 1992-93. pp 88,
A
89, 90, 92, 99, 101; 1997-98. pp 87 to 89, 91.

Allii,, TT.. && AAllii,, SS.. II.. 1989. Pollination biology of
A
Calotropis procera subsp.hwni/tonii
(Asclepiadaceae). Phyton, 20: 175-188.

Ahhm
A
maadd,, SS.. SS.. 2005. Budget 2005-06. Government
of Sindh.
Ahhm
A
maadd,, SS.. SS.. 2005. Summary for the Cabinet.
Government of Sindh, June 10.
Ahhm
A
meedd ,, M
M..FF.. ,, KKhhaann,, SS..AA.. && M
Miirrzzaa,, M
M..RR.. 1976. A
checklist of freshwater fishes of the Indus
Plain, Pakistan. Reprinted from Biologia, Vol.
22: 2.
Ahhm
A
meedd ,, RR.. && Q
Qaaiiss eerr,, M
M.. 1989. Seed morphological
studies of some common plants of Karachi.
Pak. J. Bot., 21: 218-246.
Ahhm
A
meedd ,, ZZ.. && SSiiddddiiqq uuii,, RR..AA.. 1993. Minerals and
Rocks for Industry. Geological Survey,
Pakistan,
Quetta 1-800.
Ahhm
A
meedd,, ZZ.. 1969. Directory of Mineral Deposits of
Pakistan. Pakistan Geol. Survey, Rec 15, 171182.
Ahhm
A
meedd,, II.. 1964. Vegetation of the Salt Range. Pak.
J. For., 14: 36-62.
Ahhm
A
meedd,, W
W.. eett aall.. 1986. Coal Resources of
Pakistan. Pakistan Geol. Survey, Rec. 73, 55.
Allii,, SS..II .. && Q
A
Qaaiisseerr,, M
M.. 1992. Hybridization between
Acacia nilotica subsp. md/ca and A. nilotica
subsp. Cupressiformis. Pak. J. Bot., 24: 88-94.
Allii,, SS..II.. 1962. A taxonomic study of the genus
A
Guaeldenslaedtia Fischer. Candollea, 18:137159.
Allii,, SS..II.. 1968. On the correlation of seed weight
A
and breeding system in closely related
Amphimictic Taxa. Sindh University Science
Research Journal, 3:131-135.
Allii,, SS..II.. 1978. The flora of Pakistan: Some general
A
and analytical remarks. Notes Roy. Bot Gard.
Edinb.,
36: 427-439.
Allii,, SS..II .. && Q
A
Qaaiisseerr,, M
M.. 1980. Hybridization in Acacia
nilotica (Mimosoideae) Complex. Bot. J. Linn.
Soc.,
80: 69-77.
Allii,, SS..II .. && Q
A
Qaaiisseerr,, M
M . 1986. A Phytogeographical
analysis of the phanerogams of Pakistan and
Kashmir. Proc. Roy. Soc. Edinb., 898: 89-101.

Alllcchhiinn,, RR ..BB.. 1968. Birth of Indian Civilization.
A
Am
A
mjjaadd,, SS.. && KKiiddw
waaii,, SS.. 2003. Status Paper on
Freshwater, Brackish Water and Coastal
Wetlands of Sindh.
Annoo nnyym
A
moouuss.. 1980. Agro-ecological Regions of
Pakistan. Pakistan Agricultural Research
Council, Islamabad.
Annoo nnyym
A
moouuss.. 1996. Brief of Livestock Experiment
Stations in Sindh. Directorate of Animal
Husbandry, Hyderabad- Sindh. Pp 1-32.
Annoo nnyym
A
moouuss.. 1996. Brief of Livestock Extension
and Artificial Insemination Services in Sindh. P
6.
Assiiaann DDeevveellooppm
A
meenntt BB aannkk.. 1988. Appraisal of the
Second Aquaculture Development Project in
Pakistan.
Assiiaann DDeevveellooppm
A
meenntt BB aannkk.. 2000. Rapid Assessment
of LBOD, Manila.
Assiiaann DDeevveelloopp m
A
meenntt BBaannkk//G
Goovv tt.. ooff PPaakkiissttaann.. 2001.
National Water Services.
Attiiqq ,, AA..M
A
M.. 1995. Solar Energy in Pakistan. A
Country Profile. Asia Pacific Solar Experts
Meeting, Renewable Energy for Solar Culture
and Development. Pp 170-189.
Aw
A
waarraann,, AA.. 1997. District Profile, Planning and
Development Department. Government of
Balochistan/UNICEF.
Azziizz,, KK.. ,, H
A
H uussss aaiinn,, SS.. ZZ.. && AAlliiaann,, N
N.. JJ.. 1993.
Chemotaxonomic studies of the genus
Medicago L. (Papilionaceae) from Pakistan.
Pak. J. Bot., 25(2): 118-126.
Azziizz,, AA.. BB.. && H
A
H aam
miidd ,, SS.. 1997. Prevalence and
severity of viral hepatitis in Pakistani pregnant
women: A five year hospital based study.
JPMA, 47 (8):198-201
Baannoo,, FF.. ,, M
B
Maalliikk,, SS.. ,, SShhaahh,, M
M.. && N
N aakkaaiikkee,, TT.. 1995. A
note on topography, climate, geology and
ecology of Pakistan. In Cryptogams of
Himalayas, Vol.3: Nepal and Pakistan
(Watanabe, M. & Hagiwara, H. eds.). National
Science Museum, Tsukuba, Japan.
Baaqquurr,, SS..RR .. 1976. Polyploidy in the flora of
B
Pakistan in relation to latitude, life form and
taxonomic groups. Taxon, 25: 621-627.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Aggrriiccuullttuurree SSttaattiiss ttiiccss ooff PPaakkiissttaann.. 1997-98. pp 106A
8.

255

Baarrbb iieerr,, EE ..BB .. 1989. The Economic Value of
B
Ecosystems: I-Tropical Wetlands. LEEC
Gatekeeper Series 89-02, London
Environmental Economics Centre, London.
Baarrbb iieerr,, EE ..BB .. 1994. Valuing environmental functions:
B
tropical wetlands. Land Economics.
70(2): 155-73.
Baarrbb iieerr,, EE.. BB..,, AAccrreem
B
maann,, M
M..C
C.. && KKnnoow
wlleerr,, DD.. 1996.
Economic Valuation of Wetlands: A Guide for
Policy Makers and Planners. Ramsar
Convention Bureau, Gland, Switzerland.
Baass hhiirr,, RR.. && KKhhaann,, DD.. 1995. Blood lead levels and
B
anaemia in local exposed workers.
JMPA, 45 (3): 64-66.
Beegg,, M
B
M.. AA..AA.. 1980. Urban pull.
Pakistan Economist: 14-18.
Beegg,, M
B
M.. AA..AA.. 1986. Status of Industrial Pollution in
Pakistan. Proc. IUCN Workshop on
Development of Conservation Strategies for
Pakistan, Islamabad, 2528 August. Pp 142-8.
Beegg,, M
B
M.. AA..AA.. 1991. Report on Status of Air Pollution
in Karachi, Past, Present and Future. Prepared
for the World Health Organization, Eastern
Mediterranean Region, Alexandria. P 72.

Beegg,, M
B
M.. AA.. AA.. 2002. Key note address on status of
solid waste problem in Pakistan and solutions.
Proceedings of National Level Seminar on
Solid and Hospital Waste, organized by Sindh
Ombudsman Secretariat.
Beegg,, M
B
M.. AA.. AA..,, M
Maahhm
moooodd ,, SS..N
N .. && YYoouuss uuffzz aaii,, AA..H
H ..KK..
1992. Heavy metal pollution in the coastal
environment of Karachi. Pakistan Journal of
Marine Sciences, 1(2): 117-26.
Beegg,, M
B
M.. AA.. AA..,, M
Maahhm
moooodd ,, SS..N
N .. && YYoouuss uuffzz aaii,, AA..YY..KK..
1978. Industrial effluents, their nature and
disposal in Karachi region: The polluted
streams of Sindh Industrial Trading Estate,
Manghopir. Proc. Pak. Acad. Sci., 15: 11-22.
Beegg,, AA.. && YYoouussuuffzzaaii,, KK.. 1987. Air pollution in
B
Karachi. Pak. J. Sci. Indust. Res., 30(1): 60-70.
Beegg,, M
B
M.. AA.. && M
Maahhm
moo oodd,, SS.. N
N.. 1992. Heavy metals
pollution in the coastal environment of Karachi.
Pak. J. Marine Sc., 1(2): 117-126.
Beegg,, M
B
M.. AA.. AA.. && SShhaam
mss,, ZZ ..II .. 1988. Environmental
problems of Karachi: noise pollution due to
vehicular traffic. Pak. J. Sci. Ind. Res., 31: 106.

Beegg,, M
B
M.. AA..AA.. 1991. Report on Status of Air Pollution
in Megacities. Karachi: Past, Present & Future.
Prepared for World Health Organization.

Bhhaaaaggaatt,, H
B
H.. BB.. 1999. Introduction, conservation and
behavioural ecology of Indus Blind Dolphin
(Platanista indi) in River Indus (Dolphin
Reserve), Sindh-Pakistan. Tiger Paper,
26, 1: Jan-Mar 1999.

Beegg,, M
B
M.. AA..AA.. 1995. The new economic order,
where do we stand? Sindh Tribune,
November 1 1995.

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

Beegg,, M
B
M.. AA.. AA.. 2001. Energy production in Pakistan.
Economic & Business Review, February 2001.

Beegg,, M
B
M.. AA..AA.. 1991. Technology development:
strategy for self-reliance. Pakistan Business
Report, 2(4): 9.

Beegg,, M
B
M.. AA..AA.. 1994. Status of Noise Pollution in
Karachi. Report Submitted to EPA by
Associated Consulting Engineers.

256

Beegg,, M
B
M.. AA.. AA.. 2001. Status of industrialization in
Pakistan. Pakistan Business Report,
p 5-8, May 2001.

Beegg,, M
B
M.. AA..AA.. 1998. Problems due to urbanization in
Pakistan. Chapter VIII in Democracy Displaced
in Pakistan, Case History of Disasters of Social
Pollution. Research & Development
Publications, Karachi.
Beegg,, M
B
M.. AA..AA.. 1998. Performance of manufacturing
sector in Pakistan. Chapter IX in Democracy
Displaced in Pakistan, Case History of
Disasters of Social Pollution. Research &
Development Publications, Karachi.
Beegg,, M
B
M.. AA..AA.. 1998. Performance of manufacturing
sector in Pakistan. Chapter IX in Democracy
Displaced in Pakistan, Case History of
Disasters of Social Pollution. Research &
Development Publications, Karachi.
Pp 237-285.

Brroohhii,, AA.. AA.. 1980. History on Tombstones.
B
Published by Sindhi Adabi Board.
Buurrkkii,, SS..JJ.. 2001. The Gulf and Pakistan. Dawn,
B
June 26.
Buurrnneeyy,, M
B
M.. II.. 1999. National Conservation Strategy,
Environment and Health, NCS.
Buuss cchhm
B
maannnn,, KK.. H
H.. eett aall.. 1982. International Seminar:
Preservation and Documentation of Traditional
Architecture. 24-27 March 1982, Karachi,
Society for Preservation of Muslim Heritage,
German Research Project, Mohen-Jo-Daro and
Goethe Institute.
Chhaakkrraabbaarrttii,, DD.. KK.. 1990. The External Trade of the
C
Indus Civilization.
Chhaam
C
mppiioonn,, H
H.. G
G.. && KKhhaattttaakk,, G
G.. M
M.. 1965. Forest
Types of Pakistan.
Chhaauudd hhrrii && C
C
Chhuuttttaarr.. 1966. The Vegetation of Range
Flora of Thar Desert. Sindh Forest Department,
Hyderabad. 165 pp.

Chhaauudd hhrryy,, II ..II.. 1957. A contribution to the flora of
C
Chitral State. Pak. J. For. April, 1957: 103-144.

Frreenncchh,, M
F
M.. H
H.. 1970. Observation on the Goat. FAO,
Agriculture Studies No. 80:204.

Chhaauudd hhrryy,, ZZ .. 1985. Constraints and Strategy for
C
Development of Rangelands in Pakistan.
Pakistan Agriculture VII (II).

Frreenncchh,, M
F
M..II && H
H uussss aaiinn,, II.. 1964. Water Spreading
Manual: Range Improvement Scheme,
Government of West Pakistan.

Chhaauudd hhrryy,, ZZ .. 1993. Rangeland Management: A
C
Chapter in Sheep Production in Pakistan.
Pakistan Agriculture Research Council,
Islamabad Pakistan. Pp. 301.

Gaaeerrttnneerr,, JJ.. 1788. De Fructibus et Seminibus
G
Plantarum. Stuttgart and Tubingen.

Coo llssttoonn,, PP.. && BBuurrttoonn,, PP.. 1992. A Field Guide to the
C
Waders.
Coo m
C
meerr,, EE ..JJ..H
H .. 1975. The Seeds of Dicotyledons.
Cambridge University Press, Cambridge.
Coo uusseennss,, H
C
H.. 1929. The Antiquities of Sindh.
Cuunnnniinngg,, JJ.. 1939. Revealing India»s Past. London,
C
The India Society.
Daanniieell,, JJ..C
D
C .. 2002. Indian Reptiles.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1970. The Fourth Five
Year Plan 1970-75. Planning Commission,
Islamabad, July 1970, p 471.
Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1973. Rangelands of
Pakistan: A Study on National Range
Management Committee. Government of
Pakistan, Islamabad.
Government of Pakistan. 1979. Unpublished
Meteorological Data. Department Meteorology,
Umerkot.

Daavv iiss,, PP.. H
D
H.. && H
Heeyy w
woo oodd,, VV ..H
H .. 1963. Principles of
Angiosperm Taxonomy, Oliver & Boyd,
Edinburgh and London.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1981. District Report
Census of Tharparkar. Population Census
Organization, Statistics Division, Islamabad.

Daaw
D
waarr,, RR.. ,, AAllii,, TT.. && Q
Qaaiiss eerr,, M
M.. 1996. Hybridization
in the Sida Ovata Complex (Malvaceae). I.
Evidence from morphology, chemistry and
cytology. Willdenowia, 25: 637-646.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1994. Lyari and Malir
Rives Pollution Study. EPA.

Deeeerree,, C
D
C.. 2000. Net Gains: Linking Fisheries
Management, International Trade and
Sustainable Development. Washington:
IUCN, 2000.
Deevv eelloo ppm
D
meenntt SSttaattiiss ttiiccss ooff SSiinnddhh.. 1998.
Pp 97-98, 101-102

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1996. Livestock Census:
Special Report on Pakistan. Pakistan Census
Organization, Guru Mangat Road, Lahore.
Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1997. 50 Years of
Pakistan in Statistics. Statistics Division,
Islamabad.

DO
D
OEE //EEIIAA-- 00338833 (( 8877)).. Annual Energy Outlook 1987
with Projections to 2000.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1998-99. Economic
Survey of Pakistan, Government of Pakistan √
Economic Advisor»s Wing, Islamabad,
Pakistan.

Duuggaann,, PP.. G
D
G.. 1990. Wetland Conservation: A Review
of Current Issues and Required Action.
Montreux: IUCN.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1999. Statistical Pocket
Book of Pakistan, 1999. Federal Bureau of
Statistics, Statistics Division, Islamabad.

Duukkee,, JJ..AA.. 1961. Preliminary revision of the genus
D
Drymaria. Ann. Mo. Bot. Gard., 48:173-268.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 1999. Statistical Pocket
Book of Pakistan, 1999. Federal Bureau of
Statistics, Statistics Division, Islamabad.

FAAO
F
O.. 1975. Production Year Books. FAO,
Headquarters, Rome, Italy.
FAAO
F
O.. 1975. Range Management in Sindh: Project
Findings and Recommendations. UNDP, FAO,
Rome.
Faassss eetttt,, JJ.. EE.. && DDuurrrraannii,, N
F
N ..AA.. 1994. Geology and
Coal Resources of the Thar Coal Field, Sindh
Province, Pakistan, U.S. Geol. Surv. Open File
Report, 94-167, 74p.

Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 2000. Agriculture &
Livestock Economic Wing. Ministry of Food,
Agricultural Statistics of Pakistan 1998-99,
Islamabad.
Goovveerrnnm
G
meenntt ooff PPaakkiissttaann.. 2000. Population census
organization. Provincial Census Report of
Sindh, 1998, Islamabad.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Clloo uuddsslleeyy ,, JJ..LL.. 1976. Man and the Biology of Arid
C
Zone. English Language Book Society.
Pp. 7-12.

Ghhaalliibb ,, SS..AA.. ,, PPeerrvv eeeenn,, SS.. && H
G
H uussnnaaiinn,, SS.. AA.. 1988.
Synopsis of Waterfowl of Pakistan. Records
Zoological Survey of Pakistan: Vol. XII. Karachi:
Zoological Survey Department.

257

Goo vveerrnnm
G
meenntt ooff PPaakkiissttaann.. 2001. Pakistan Statistical
Year Book 2001. Federal Bureau of Statistics,
Statistics Division, Sep 2001, p. 19.
Goo vveerrnnm
G
meenntt ooff PPaakkiissttaann.. 2004. Pakistan Economic
Survey 2003-4.
Goo vveerrnnm
G
meenntt ooff PPaakkiissttaann,, PPllaannnniinngg C
Coom
mm
miissss iioonn..
2005. Medium Term Development Framework,
2005-2010.
Goo vveerrnnm
G
meenntt ooff PPaakkiissttaann && IIU
UC
CN
N .. 1991. Pakistan
National Conservation Strategy, (1991).
Goo vveerrnnm
G
meenntt ooff PPaakkiissttaann,, M
Miinniiss ttrryy ooff EE nnvviirroonnm
meenntt,,
LLooccaall G
Go
ovv eerrnnm
meenntt aanndd RR uurraall DDeevv eellooppm
meenntt,,
Wo
W
orrlld
dW
Wiid
de
eF
Fu
un
nd
d ffo
orr N
N aattuurree,, PPaakkiissttaann && IIU
UC
CN
N ..
2000. Biodiversity Action Plan for Pakistan.
Goo vveerrnnm
G
meenntt ooff SSiinndd hh,, BBuurreeaauu oo ff SSttaattiiss ttiiccss .. 1986.
Sindh Population Statistics. Karachi.
Goo vveerrnnm
G
meenntt ooff SSiinndd hh.. 1993. Irrigation and Power
Department, Operation and Maintenance
Manual, Volume-I.
Goo vveerrnnm
G
meenntt ooff SSiinndd hh,, DDeeppaarrttm
meenntt ooff FFiisshheerriieess..
1995. Draft Report of Impact Evaluation Study
of First Aquaculture Development Project
(FADP).
Goo vveerrnnm
G
meenntt ooff SSiinndd hh,, BBuurreeaauu oo ff SSttaattiiss ttiiccss .. 1998.
25 Years of Sindh in Statistics. Karachi.
Goo vveerrnnm
G
meenntt ooff SSiinndd hh.. 1998. Development
Statistics of Sindh. Karachi.

H aassaann,, AA.. 1985. The Low Cost Sanitation
H
Programme of the Orangi Pilot Project.
Karachi, Pakistan, OPP.
H aassaann,, AA.. 1996. City behind the scenes.
H
Sindh Tribune, February 5.
H aassnnaaiinn,, SS..ZZ .. && RRaahhm
H
maann,, O
O.. 1957. Plants of
Karachi and Sindh. Monograph No.1.
Department of Botany, University of Karachi.
H aassss aann,, M
H
M.. 1977. Pakistan: Places of Interest.
Ferozesons Ltd., Lahore.
H iillbboorrnn,, RR .. && W
H
W aalltteerrss ,, C
C.. JJ.. 1992. Quantitative
Fisheries Stock Assessment: Choice Dynamics
and Uncertainty. London: Chapman and Hall.
H oolllloow
H
waayy,, W
W .. && KKhhaann,, KK.. M
M.. 1973-78. Management
Plan for Kirthar National Park Sind.
H oolloodd,, RR.. ((eedd)) .. 1978. Conservation as a Cultural
H
Survival. Proceedings of Seminar Two, Master
Plan for Mohenjodaro. UNESCO, 1974.
H ooookkeerr,, JJ.. DD.. 1904. A Sketch of the Flora of British
H
India. London.

Goo vveerrnnm
G
meenntt ooff SSiinndd hh,, SSiinnddhh PPrroovviinnccee--SSiinndd hh
Wiilld
W
dlliiff e
eD
D eeppaarrttm
meenntt.. Midwinter Waterfowl
Census reports, 1990, 2000, 2001, 2002.

H uussss aaiinn.. SS.. 1996. A review of range management
H
activities in Tharparkar. First West Pakistan
Range Conference October 5-7, 1996.

Guuyy ,, M
G
M.. 1969. The Vanishing Jungle.
SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

H aaqq,, RR.. 2003. Flora of Sindh with its Ecological
H
Significance. IUCN-Sindh Programme.
Draft Report.

Goo vveerrnnm
G
meenntt ooff SSiinndd hh,, PPrroovviinncciiaall FFiinnaannccee
SSeeccrreettaarriiaatt.. 2004. Report and
Recommendations of the Provincial Finance
Commission.

Grriiffffiitthh,, AA.. LL.. 1946. The Vegetation of Thar Desert of
G
Sindh. Department of Agriculture,
Government of India.

258

H aallllee,, M
H
M.. && JJoohhnnssoo nn,, BB.. 1984. National
Conservation Strategy for Pakistan: First
Steps, Report of IUCN Mission, 27
November√9 to December 1983. Gland
International Union for the Conservation of
Nature and Natural Resources.

Haagglleerr BBaaiillllyy PPaakkiiss ttaann.. 2005. Management Plan for
H
Kirthar Protected Areas Complex: Management
Plan. Document Ref: R5ES1MKP June 3.
Haajjrraa,, PP..KK.. ,, RRaaoo,, RR ..RR.. ,, SSiinngghh,, DD ..KK.. && U
H
Unniiyy aall,, BB..PP..
((eeddss)) .. 1995a. Flora of India, 12, Asteraceae
(Anthemideae-Heliantheae). Calcutta.
Haajjrraa,, PP..KK.. ,, RRaaoo,, RR ..RR.. ,, SSiinngghh,, DD ..KK.. && U
H
Unniiyy aall,, BB..PP..
((eeddss)) .. 1995b. Flora of India, 13, Asteraceae
(Inuleae-Vernonieae). Calcutta.

H oow
H
weess,, JJ.. 1987. Shorebird Studies Manual.

httttpp:: ////iinndduuss ddoollpphhiinn.. oorrgg.. ppkk//aabb oouutt//ffaaccttsshheeeett..aass pp
h

H uuxxlleeyy ,, JJ..SS.. ((eedd )).. 1927. The New Systematics.
H
Oxford University Press, London.
II jja
azz ,, N
N.. 1998. Competitiveness of Pakistan in
Export, in 50 Years of Pakistan Economy, ed.
Shahrukh Rafi Khan. Oxford University Press,
Karachi.
II q
qbbaall,, SS.. H
H.. && SShheeiikkhh,, M
M.. II.. 1987. Vegetation of
Mountain Regions of Pakistan: Resource
Potential of Mountain Region of Pakistan,
(Shams, F.A. & Khan, K. eds.). Centre for
Integrated Mountain Research, Punjab
University, Lahore.
II ssa
annii,, G
G..BB.. 2003. Situation of Livestock and Poultry
Production in Sindh.
II ssa
annii,, G
G..BB.. 2003. Situation of Arid Zones in Sindh.

IIssa
annii,, G
G.. BB.. 1995. Sheep and Goat Production in
Pakistan. National Seminar held at National
Agriculture Research Center, PARC, Islamabad.
Pp 1-12.
IIssa
annii,, G
G.. BB.. && BBaalloocchh,, M
M..N
N .. 1994. Sheep and Goat
Breeds of Pakistan. Press Corporation of
Pakistan. Pp 1-99.
IIssa
annii,, G
G.. BB.. && BBaalloocchh,, M
M..N
N .. 2000. Camel Breeds of
Pakistan.
IIssc
chheebbeecckk,, O
O.. ((eedd)) .. 1997. From Fossil Fire to the
Sun. Akademischer Verlag Munchen.
IIssh
haaqq uuee,, M
M.. SS.. 1993. Sheep Management Systems,
Chapter 9: Sheep Production in Pakistan.
Pakistan Agriculture Research Council,
Islamabad-Pakistan.
IIU
UC
CN
N.. 1993. Pakistan»s Mangrove Fisheries:
Project Proposal Development by the Coastal
Ecosystem Unit.
IIU
UC
CN
N.. 1997. Sarhad Provincial Conservation
Strategy.
IIU
UC
CN
N.. 2005. Briefing Note on Legal Framework for
Managing Land-based Activities that Impact
the Coastal and Marine Environment in
Pakistan. IUCN Report for GPA-UNEP, 2005.
IIU
UC
CN
N//II C
CTTSSDD.. 1999. Fish for Thought: Fisheries,
International Trade and Sustainable
Development. Natural Resources, Information
Trade and Sustainable Development Series
No.1. Geneva, IUCN.

Jaaffrrii,, SS..M
J
M..H
H .. 1965. Taxonomic notes on Kashyap»s
Lahore District flora. Biologia (Lahore) 11:
40-47.
Jaaffrrii,, SS..M
J
M..H
H .. 1966. The Flora of Karachi. Book
Corporation, Karachi.
Jaann,, AA.. 1992. Review and Analysis of Forest
J
Policies of Pakistan.
Jaass rraa,, AA.. W
J
W.. && IIss aannii,, G
G..B
B.. 2000. Socio-economics of
Camel Herding in Pakistan.
Kaadd rrii,, II.. BB.. 1995. Petroleum Geology of Pakistan.
K
Pakistan Petroleum Ltd, Karachi.
Kaadd rrii,, ZZ.. 2001. Karachi Development Master
K
Planning, a Historical Perspective. Proceedings
of Seminar on Town Planning, Secretariat of
Ombudsman Sindh. Pp 24-32.

Kaazzii,, AA.. 11999988.. Kalabagh Dam, The Sindh Case.
K
Sindh Democratic Party.
Kaazzm
K
mii,, AA.. H
H.. && KKhhaann,, RR..AA.. 1973. Report on Geology,
Mineral and Water Resources of Nagar Parkar,
Sindh, Pakistan. Geological Survey of
Pakistan, Inf. Release No. 64. 1-33.
Kaazzm
K
mii,, AA.. H
H.. && M
Meem
moonn,, AA.. DD.. 1994. Tectonic
resemblance of Indian Platform, Pakistan with
the Moesian Platform Romania and strategy for
exploration of hydrocarbons. In Geology in
South-Asia-1. Proceedings of the First South
Asia Geological Congress, Feb. 23-27, 1992.
Islamabad. Hydrocarbon Development Institute
of Pakistan, Islamabad, 1994.
Kaazzm
K
mii,, SS.. ,, Q
Qaaiisseerr,, M
M.. && AAllii,, SS.. II.. 1984. A preliminary
study of airborne pollen grains in Karachi. Pak.
J. Bot., 16: 65-74.
Kaazzm
K
mii,, SS.. M
M.. AA.. 1970. Bibliography on the Botany of
West Pakistan and Kashmir and Adjacent
Regions. Field Research Projects, Florida.
Keem
K
maall,, AA.. 1991. Geology and new trends for
petroleum exploration in Pakistan, In New
Directions and Strategies for Accelerating
Petroleum Exploration and Production in
Pakistan. Proceedings of an International
Petroleum Seminar, Ministry of Petroleum and
Natural Resources, Islamabad. Nov. 22-24.
Khhaalliidd,, M
K
M.. ,, M
Muunniirr,, M
M.. && W
Waahhiidd,, AA.. 1987. Livestock
Production and Socio-economic Aspects of
the Farming Systems of Thar Desert (A
Reconnaissance Survey). Arid Zone Research
Institute Quetta, Pakistan Agricultural Research
Council, Islamabad.
Khhaann,, SS.. H
K
H.. 2003. Coastal and Marine Ecosystem of
Sindh.
Khhaann,, N
K
N ..AA.. 1986. Solar Energy Guide and Data
Book for Pakistan. College of EME Publication.
Khhaann,, N
K
N ..AA.. 2000. Energy Resources and Utilization
in Pakistan. College of EME Publication.
Khhaann,, N
K
N ..AA.. 2001. Wind Mapping of Pakistan.
Pakistan Council for Appropriate Technology.
Khhaann.. 1993. Climate of Pakistan. Rehbar
K
Publications, Karachi.
Khhaann,, AA.. N
K
N.. 1980. Archaeology in Pakistan √
Administration, Legislation and Control.
Department of Archaeology and Museums,
Ministry of Culture, Sports and Tourism,
Government of Pakistan, Islamabad.
Khhaann,, AA.. M
K
M..,, AAllii,, SS.. II.. && FFaarruuqqii,, SS..AA.. 1970. Breeding
system and population structure in the Aerva
Javanica complex. Phyton (Austria), 14(1-2):
135-145.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

IIssa
annii,, G
G.. BB.. 1987. Livestock in Pakistan Farming
Systems Research: Proceeding of the
Workshop on Livestock in Farming Systems
Research, Islamabad. Published by Pakistan
Agricultural Research Council, Islamabad.
Pp 94-98.

259

Khhaann,, FF..KK.. 1993. A Geography of Pakistan,
K
Environment People and Economy. Karachi,
Oxford University Press, Third Impression.
Khhaann,, KK..M
K
M.. && M
Meem
moonn,, H
H ..RR.. AA.. 1970. Palynological
investigations of some members of the Family
Legurninosae from Jamshoro (Sindh) West
Pakistan. Pak. J. Bot., 2:25-35.
Khhaann,, M
K
M.. && BBaalloouucchh,, H
H ..AA.. 1972. Feasibility Report
of Rangelands of Registan, Kohistan and
Gghaegidero. Sindh Wildlife and Forest
Department, Karachi.
Khhaann,, N
K
N.. AA.. 2003. Energy Resources of Sindh.
Khhaann,, DD.. && M
K
Maalliikk.. II.. 1994. Screening for chronic
lead poisoning in lead factory workers.
JMPA, 44: 239.
Khhaattoooo nn,, SS.. && AAllii,, SS.. II.. 1993. Chromosome Atlas of
K
the Flowering Plants of Pakistan. BCC&T
Press, University of Karachi, Karachi.
Khhoossoo,, W
K
W.. 1992. Crops of Sindh, Fifth Edition.

Luubb yy,, SS.. && SSyyeedd,, AA.. 1997. The Limited
L
Effectiveness of Home Purification of Drinking
Water in Karachi, Pakistan.
Maaggnnoo,, VV ..C
M
C .. && AAllii,, SS.. SS.. (undated). Handbook on
Social Forestry, Upazila Afforestation and
Nursery Development Project, Forest
Department, Dhaka.
Maannsseerr,, W
M
W ..W
W ..TT.. && KKhhaann,, M
M..AA.. 1989. Trace element
studies in Karachi population. Part III: Blood
copper, zinc, magnesum and lead levels in
psychiatric patients with disturbed behaviour.
JPMA: 235-238.
Maarriinnee FF iisshheerriieess DDeeppaarrttm
M
meenntt.. 2000. Hand Book of
Fisheries Statistics.

Khhuurrsshhiidd,, N
K
N .. 1991. A Step towards Wetland
Conservation. An Overview of Pakistan»s
Wetlands with Action Plan. WWF-Pakistan,
Lahore Pakistan.

Maarrsshhaallll,, JJ.. 1931. Mohenjo-Daro and the Indus
M
Civilization.

Kootttteellaatt,, M
K
M.. && W
Whhiitttteenn,, TT.. 1996. Freshwater
Biodiversity in Asia with Special Reference to
Fish. Washington: World Bank.
Laaiiqq ,, AAllii,, 2000. Major Environmental Policy
L
Instruments of Pakistan Particularly Those That
Have the Potential to Offset the Negative
Aspects of Industrial Development. UNIDO.
Laam
L
mbbrriicckk,, H
H ..TT.. 1964. Sindh, A General Introduction
(History of Sindh Series, Vol. 1). Hyderabad,
Sindh: Sindhi Adabi Board.
SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

Luubb yy,, SS.. && AAggbbooaattw
L
waallllaa,, M
M.. 2001. Microbiologic
effectiveness of hand washing with soap in an
urban squatter settlement, Karachi. Pakistan.
Epid Infec. 127: 237-244.

Khhuurrsshheeeedd,, SS.. 2003. Status Paper on the Fisheries
K
of Sindh.

Khhuurrsshhiidd,, N
K
N .. 2000. Pakistan»s Wetlands Action
Plan. WWF-Pakistan National Council of
Conservation of Wildlife, MELGRD,
GOP. pp. 77.

260

Luubb yy,, SS.. && AAggbbooaattw
L
waallllaa,, M
M.. 2001. A low cost
intervention for cleaner drinking water in
Karachi, Pakistan. Int. J. Infect. Dis. 5:
144-100.

Laam
L
mbbrriicckk,, H
H ..TT.. 1964. Sindh Before The Muslim
Conquest.
Laanndd ssbb eerrgg,, H
L
H.. 1979. Energy: The Next Twenty
Years, A Report of Study Group. Ballinger.
Laarrii,, YY.. 1989. Traditional Architecture of Thatta.
L
Karachi: The Heritage Foundation, Lari
Research Centre.
Laass hhaarrii,, KK.. 1996. Study of Stone-Carved Graves.
L
Laass hhaarryy,, M
L
M.. BB..KK.. 1996. Sukkur Barrage, its impact
on the social life of the people of Sindh. Sindh
Tribune, January 7 1996.

Maarrsshhaallll,, JJ.. 1922. Conservation Manual.
M

Maatthhrraannii,, M
M
M..,, U
U rrssaannii,, H
H ..RR .. && M
Meem
moonn,, AA..RR.. 2002.
Environmental impact of seawater intrusion
around tidal link using satellite imageries and
GIS. Presented at the International Seminar on
Natural Hazards Monitoring, January 7-10,
2002, Karachi, Pakistan.
Meehhm
M
moooodd,, N
N ..SS.. 2003. Impacts of Management on
the Forests Biodiversity of Pakistan.
Meem
M
moonn,, AA..DD .. && SSiidddd iiqquuii,, II .. 1995. Petroleum
geology and hydrocarbon prospects in Sindh,
Pakistan. Sindh University Research Journal
(Science Series), 27(1): 1-22.
Meem
M
moonn,, AA..DD ..,, SSiidd ddiiqquuii,, II .. && M
Meem
moonn,, AA..AA.. 1999.
Tectonics of the Sindh Monocline, Pakistan &
their effect on hydrocarbons. Mehran
University Research Journal of Engineering &
Technology, 18(21): 87-96.
Meem
M
moonn,, AA..DD ..,, SSiidd ddiiqquuii,, II .. && M
Meem
moonn,, AA..AA.. 1999. The
role of Cretaceous rifts on the occurrence of oil
in Sindh Monocline, Pakistan. In Proc. of SPEPAPG Annual Technical Conference 99 at
Islamabad, October 11-12, 1999, 65-73. Orient
Petroleum Inc. Islamabad.

Meem
M
moonn,, AA.. DD..,, SSiiddddiiqq uuii,, II.. && M
Meem
moonn,, AA.. AA.. 2000.
Current view of the tectonics of the Indian
Platform (Pakistan) in the light of recent
hydrocarbon discoveries. Abstract published in
Third South Asia Geological Congress. Sept.
23-26, 2000. Lahore.

N oooorr,, M
N
M.. 1989. Rangeland Management in
Pakistan. International Centre for Integrated
Mountain Development, Kathmandu, Nepal.

Meem
M
moonn,, KK.. SS.. 2003. Status Paper on Agriculture in
Sindh.

Om
O
meerr,, SS.. 1992. Notes on the genus Conzastoma
toyo (Gentianaceae) from Pakistan and
Kashmir. Candollea, 47: 53-553.

Moo tttt.. M
M
Maaccddoonnaalldd II nntteerrnnaattiioonnaall LLiim
miitteedd.. 1992. Lower
Indus Region, Right Bank Master Plan.
Muum
M
mffoorrdd,, LL.. 1972. Natural history of urbanization.
In The Ecology of Man: An Ecosystem
Approach, Smith, R.L. ed., 139-152. Harper
and Row Publishers, New York.
Muunnss hheeyy,, M
M
M.. II..U
U .. 1973. Feasibility Report, Survey
and Investigation for Rehabilitation of Riverain
Forests of Sindh.
Muurrrraayy ,, JJ..AA.. 1988. Vertebrate Zoology of Sindh.
M
Muuss hhttaaqq ,, M
M
M.. 2003. Status Paper on Water
Resources in Sindh.

Naaddaakkaavvuukkaarreenn,, AA.. 1995. Our Global Environment:
N
A Health Perspective.
Naaeeeem
N
m,, BB ..SS.. && VViiddyy aa,, RR.. 2002. A debatable sell out.
The News, Nov 17, 2002, Special Report.
Naassiirr,, AA.. ,, AAllii,, AA.. && JJaam
N
maatt,, N
N.. 2002. Management of
wetlands in Pakistan using remote sensing and
GIS techniques: a case study of Kalri and
Haleji Lakes. Presented at the International
Seminar on Natural Hazards Monitoring,
January 7-1, 2002, Karachi, Pakistan.
Naassiirr,, EE.. && AAllii,, SS..II.. ((eeddss )).. 1970-1989. Flora of
N
Pakistan, 1-190. Islamabad, Karachi.
Naassiirr,, YY.. JJ.. 1985. Seed studies in the Androsace L.
N
(Primulaceae) species found in Pakistan.
Candollea, 40: 400-408.
Naassiirr,, YY.. JJ.. 1986. Seed studies in the Primula
N
species (Primulaceae) found in Pakistan with
special reference to taxonomy. Willdenowia,
15: 475-483.
Naassiirr,, YY.. JJ.. 1987. Pollen studies in Primula species
N
found in Pakistan with special reference to
taxonomy. Pak. 3. Bot., 19(2): 181-192.
Naattiioonnaall H
N
H eeaalltthh SSuurrvveeyy ooff PPaakkiiss ttaann.. 1990-94.
Health Profile of the People of Pakistan.
PMRC.
Naazz,, M
N
M.. N
N.. 1985. Range management and forest
research in Pakistan. Progressive Farming,
5(5): 1-4.

Om
O
meerr,, SS.. && Q
Qaaiisseerr,, M
M.. 1992. The generic limits in
Gentiana L. (s.I. from Pakistan and Kashmir).
Pak. 3. Bot., 24: 95-106.
Om
O
meerr,, SS.. && Q
Qaaiisseerr,, M
M.. 1995. Seed morphological
studies in the genus Gentiana L. (s.l.)
(Gentianaceae) from Pakistan and Kashmir.
Turk. J. Bot., 19: 581-593.
Om
O
meerr,, SS..,, Q
Qaaiiss eerr,, M
M.. && AAllii,, SS..II .. 1994. Generic limits
in Gentiana I (s.l.) from Pakistan and Kashmir:
a chemotaxonomic approach. In Proc. 1st mt.
Conf. Pharm. Scien. Kar. Pak., 7-20.
Om
O
meerr,, SS..,, Q
Qaaiiss eerr,, M
M.. && AAllii,, SS..II .. 1996. Generic limits
in Gentiana I (s.l.) from Pakistan and Kashmir:
a chemotaxonomic approach. Pak. 3. Bot.,
28:1-8.
Paakkiissttaann AAggrriiccuullttuurree RReesseeaarrcchh C
P
C oouunncciill.. 1983. A
Guide for Range Reseeding. PARC Islamabad
Paakkiissttaann AAnnnnuuaall EEnneerrggyy BBooookk.. 2001, 2002.
P
Hydrocarbon Development Institute of
Pakistan. Ministry of Petroleum and Natural
Resources Islamabad.
Paakkiissttaann EE nneerrggyy YYeeaarr BB ooookk (( uunnddaatteedd )).. Hydro
P
Carbon Development Institute, 1993-2001.
Paakkiissttaann EE nneerrggyy YYeeaarrbbooookk.. 2000. Hydrocarbon
P
Development Institute of Pakistan. January
2001.
Paannhhw
P
weerr,, M
M..H
H.. 2002. Water Requirement of
Riverain Area of Sindh. Sindh Education Trust,
Hyderabad.
Paarrkkeerr,, RR..N
P
N .. 1956. A Forest Flora for the Punjab
and Delhi. Ed. Govt. Print. Press, Lahore.
Peerrvveeeenn,, AA.. && Q
P
Qaaiiss eerr,, M
M.. 1995a. Pollen flora of
Pakistan: Sphenocleaceae. Pak. 3. Bot., 27:
83-86.
Peerrvveeeenn,, AA.. && Q
P
Qaaiiss eerr,, M
M.. 1995b. Pollen flora of
Pakistan I. Elatinaceae. Pak. 3. Bot., 27: 87-92.
Peerrvveeeenn,, AA.. && Q
P
Qaaiiss eerr,, M
M.. 1996. Pollen flora of
Pakistan VI. Salvadoraceae. Pak. 3. Bot.,
28:151-154.
Peerrvveeeenn,, AA.. && Q
P
Qaaiiss eerr,, M
M.. 1997a. Pollen flora of
Pakistan V. Neuradaceae. Pak. 3. Bot., 19:
39-42.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Miittss cchh,, W
M
W.. JJ.. && G
Goossss eelliinnkk,, JJ.. G
G.. 1993. Wetlands. Van
Nostrand Reinhold, New York. 2nd Edition.

NW
N
WFFPP AAggrriiccuullttuurree UU nniivv eerrssiittyy aanndd W
W aagg eenniinngg eenn
AAggrriiccuullttuurraall U
U nniivveerrss iittyy .. 1997. Water
Management in NWFP.

261

Peerrvv eeeenn,, AA.. && Q
P
Qaaiisseerr,, M
M.. 1997b. Pollen flora of
Pakistan VIII. Papilianacene. Doga Turk, 3. Bot.
(in press).

Quurreesshhii,, RR..AA.. && C
Q
Chhaauuddhhrrii,, M
M.. N
N.. 1988. The
Ranunculaceae of Pakistan. Pak. Syst., 4(1-2):
1-224.

Peerrvv eeeenn,, AA.. ,, SSiidddd iiqquuii,, SS.. ,, FFaattiim
P
maa,, AA.. && Q
Qaaiiss eerr,, M
M..
1994. Pollen flora of Pakistan I. Malvaceae.
Pak. 3. Bot., 26: 421-440.

Quurreesshhii,, RR..AA.. && C
Q
Chhaauuddhhrrii,, M
M.. N
N.. 1978. Additions to
the flora of Pakistan. Pak. Syst., 2(1-2): 1-24.

Peerrvv eeeenn,, AA.. ,, AAllii,, TT.. && Q
P
Qaaiisseerr,, M
M.. 1994. Pollination
types and pollen characters within flora of
Karachi. Pak. J. Bot., 26: 35-56.
Peerrvv eeeenn,, AA.. ,, AAII-- AAllaaw
P
wii,, AA.. H
H.. && H
Huuss aaiinn,, SS..ZZ .. 1989. A
contribution the palynological survey of the
genus Convoivulus from South West Asia and
Arabian Peninsula. Pak. 3. Bot., 21: 197-209.
Peerrvv eeeenn,, AA.. ,, Q
P
Quurreesshhii,, U
U.. SS.. && Q
Qaaiisseerr,, M
M.. 1995.
Pollen flora of Pakistan, IV Boraginaceae. Pak.
3. Bot., 27: 327-360.
Phhiilliipp ss,, RR ..W
P
W.. && JJoosshhii,, N
N.. RR.. 1953. Zebu Cattle of
India and Pakistan. FAO Agricultural Studies
No. 19. FAO, Rome, Italy.
Piilllleerrii,, G
P
G.. 1980. The Secrets of the Blind Dolphins.
Sindh Wildlife Management Board, Karachi.
Piirrzz aadd oo,, AA.. 2003. Status Paper on Cultural Heritage
P
of Sindh.
Piirrzz aadd oo,, AA.. 1995. Rural towns of Sindh. Sindh
P
Tribune, June 24, 1995.
Poo ppuullaattiioonn AAccttiioonn IInntteerrnnaattiioo nnaall.. 1993. Sustaining
P
Water, Population and the Future of
Renewable Water Supplies.
Poo ppuullaattiioonn C
P
C eennssuuss .. 1998. Sindh Results. Bureau of
Statistics, Planning & Development
Department, Government of Sindh, Karachi.
Qaaiiss eerr,, M
Q
M.. 1987. Studies in the seed morphology of
the Family Tamaricaceae from Pakistan. Bot. 3.
Linn. Soc., 94: 469-484.

SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

Qaaiiss eerr,, M
Q
M.. && AAllii,, SS.. II.. 1978. Tamaricaria, a new
genus of Tamaricaceae. Blumea, 24: 151-155.

262

Quurreesshhii,, U
Q
U.. SS.. 1985. Studies on the pollen
morphology of the genus Heliotropium L. from
Pakistan. Pak. J. Bot., 17: 107-114.
Quurreesshhii,, U
Q
U.. SS.. && Q
Qaaiisseerr,, M
M.. 1987. Palynological
study of Onosma (Boraginaceae) from
Pakistan, Pak. 3. Bot., 19: 99-105.
Quurreesshhii,, U
Q
U.. SS.. ,, Q
Qaaiisseerr,, M
M.. && SShhaauukkaatt,, SS..SS.. 1989.
Studies in the pollen morphology of Arnebia
species (Boraginaceae) from Pakistan. Pak. J.
Bot., 21: 148-156.
Quurreesshhii,, U
Q
U.. SS.. && KKhhaann,, KK.. M
M.. 1985. Anomaly in
pollen apertures of Coldenia procumbens
(Boraginaceae). Pak. 3. Bot., 17: 115-117.
Quurreesshhii,, YY.. 22000011.. Overview of master planning in
Q
Karachi and the law. In Proceedings of
Seminar on Town Planning, 84-93. Secretariat
of Ombudsman Sindh.
Raaffiiqquuee,, M
R
M.. 1960. Soils of the Northern Uplands of
West Pakistan √ I, Proc. FACP & UNESCO Soil
Erosion Symp. Karachi, 1957. Pp 79-97.
Raaoo,, TT..AA.. 1960. A further contribution to the flora of
R
Jarnmu and Kashmir State. Bull. Bot. Surv.
India, 2: 387-423.
Raaoo,, TT..AA.. 1961. A botanical tour in Kashmir State.
R
Rec. Bot. Surv. India, 18(2): 1-67.
Raazz aa,, H
R
H..AA.. 1989. Exploration performance in
sedimentary zones of Pakistan. Pakistan
Journal of Hydrocarbon Research, 1 (1):
1 January 1989.
Reecchhiinnggeerr,, KK.. H
R
H.. (( eedd)).. 1963. Flora Iranica.
Akademische, Druck-u. Verlagsanstalt, Graz.

Qaaiiss eerr,, M
Q
M..,, KKhhaattoooonn,, SS.. && H
H aam
miidduullll AAllii.. 1988. The
genus Scrophularia in Pakistan and Kashmir.
Willdenowia, 17: 129-146.

Riizz vvii,, AA.. RR.. 1998. Environmental Education in
R
Pakistan: Country Status Report. Institute for
Global Environmental Strategies, Japan.

Quurreess hh,, H
Q
H.. BB.. && FFaarruuqqii,, SS.. AA.. 1970. Genetic system
in Rhyncosia minima and R. Memnonia
(Leguminosae). Pak. 3. Bot., 2: 65-82.

Roo bbeerrttss,, TT.. JJ.. 1997. The Mammals of Pakistan.
R

Quurreess hhii,, M
Q
M..AA.. && KKhhaann,, SS..AA.. 1971. An Illustrated
Flora of Peshawar District and Khyber Agency,
Vol. 1. Ranunculaceae√Moringaceae. 1-212.
Pak. For. Inst., Peshawar.
Quurreess hhii,, M
Q
M..AA.. && KKhhaann,, SS..AA.. 1965-67. Flora of
Peshawar District and Khyber Agency, Pak. J.
For., 15: 364-393 (1965); 17: 203-244 (1967).

Roo bbeerrttss,, TT.. JJ.. 1992. Birds of Pakistan Vols. I & II.
R
Roo bbiinnssoonn,, AA.. 2000. Case Study of Environmental
R
Impact of Industrialization in SITE, Karachi.
GOP√UNIDO.
Saabbiihhuudd ddiinn,, G
S
G.. 2001. Industrialization slows down
in Sindh. Business Page, Dawn December 22.
Saabbiihhuudd ddiinn,, G
S
G.. 2002. 50 pc live below poverty line
in Sindh. Dawn February 21 2002.

Saadd rruuddddiinn,, AA.. && AAgghhaa,, FF.. 1995. Blood lead levels in
S
young children in Chakshahzad, Islamabad.
JMPA, 45(8):215-217.
Saannttaappaauu,, H
S
H .. 1958. History of Botanical
Researches in India, Burma and Ceylon, Part II.
Systematic Botany of Angiosperms. Bangalore.
Saavv aaggee,, C
S
C.. DD..W
W .. 1968. The wildfowl and wetland
situation in West Pakistan. In Proc. Technical
Meeting on Wetland Conservation, AnkaraBursa-Istanbul, 9-16 October 1967, 122-128.
IUCN Publications new series, No. 12.
Sccoodd aarrii,, PP.. FF.. 1990. Wetlands Protection: the Role
S
of Economics. Environmental Law Institute
Monograph, Washington, D.C.
Sccootttt,, DD ..AA.. 1989. A Directory of Asian Wetlands.
S
Gland: IUCN. Pp 295-361.
Shhaahh,, SS.. AA.. && JJaaffffeerryy,, SS.. SS..AA.. 1988. Coal Exploration
S
Drilling Project Lakhra, Sindh, Pakistan Geol.
Surv. Inf. Release No.376.

Soooom
S
mrroo,, M
M.. II.. 2002-3. SEMIS, Sindh Education
Profile.
Soooom
S
mrroo,, SS.. && PPuunnoo,, H
H .. 2000. Studies on the Status
of Water Bodies in Rural Sindh and Their Effect
on Human Health. Department of Energy and
Environment, Sindh Agricultural University,
Tando jam.
Soorrlleeyy,, H
S
H.. TT.. 1968. The Gazetteer of West Pakistan,
Sindh Region.
Soouurrlleeyy,, H
S
H.. TT.. 1968. The Former Province of Sindh.
Board of Revenue, Government of West
Pakistan, Lahore.
Stteew
S
waarrtt,, RR.. RR.. 1956. A bibliography of the flowering
plants of West Pakistan and Kashmir. Biologia
(Lahore), 2: 221-230.
Stteew
S
waarrtt,, RR.. RR.. 1967. Plant collectors in West
Pakistan and Kashmir. Pak. J. For., 17:
337-364.
Stteew
S
waarrtt,, RR.. RR.. 1972. An Annotated Catalogue of the
Vascular Plants of West Pakistan and Kashmir.
Fakhri Printing Press, Karachi.

Shhaaiikkhh,, II.. 2002. Making NFC Award Fair. Dawn 31
S
May 2002.

Stteew
S
waarrtt,, RR.. RR.. 1982a. History and Exploration of
Plants in Pakistan and Adjoining Areas: Flora
of Pakistan. Islamabad.

Shhaarrm
S
maa,, BB.. DD.. && SSaannjjaapppp aa,, M
M.. ((eeddss )).. 1993. Flora of
India, 3. Portulaceae√Ixonanthaceae. Calcutta.

Stteew
S
waarrtt,, RR.. RR.. 1982b. Missionaries and clergymen
as botanists in India and Pakistan. Taxon, 3 1:
57-64.

Shhaarrm
S
maa,, BB.. DD.. && BBaallaakkrriiss hhnnaann,, N
N.. PP.. ((eeddss )).. 1993.
Flora of India, 2.
Papaveraceae√Caryophyllaceae. Calcutta.
Shhaarrm
S
maa,, BB.. DD..,, BBaallaakkrriiss hhnnaann,, N
N.. PP..,, RRaaoo,, RR..RR.. ,, &&
Ha
H
ajjrra
a,, P
P..K
K.. (( e
eddss)) .. 1993. Flora of India, 1,
Ranunculaceae√Barclayaceae. Calcutta.
Shheerrm
S
maann,, AA..M
M.. ,, JJrr.. 1966. Contribution to the
Herpetology of West Pakistan.
Siidd ddiiqquuii,, II .. 1999. Heavy Metal Studies in Lakhra
S
Coal. M. Phil. Thesis. University of Peshawar
(unpublished). 84p
Siidd ddiiqquuii,, II .. 2002. Status Paper on Minerals &
S
Mining in Sindh. IUCN.
Siidd ddiiqquuii,, II..,, H
S
Haam
miidddduullllaahh,, SS.. && SShhaahh,, M
M..TT.. 1996.
Heavy metal pollutants in Lakhra coal ash. In
Proc. of the First the First National Conference
on Fuel and Environment, July 20-24, 1996,
89-98. Dept. of Chemistry, University of
Peshawar.
Siidd ddiiqquuii,, TT..H
S
H .. && Q
Qaaiiss eerr,, M
M.. 1988. A palynological
study of the Family Gramineae from Karachi,
Pakistan. Pak. J. Bot., 20:161-176..
Siinndd hh AArriidd ZZ oonnee AAuutthhoorriittyy .. 2001. Arid Areas of
S
Sindh.

Stteew
S
waarrtt,, RR.. RR.. 1982c. The flora of Panjar and Karot
Valleys, Bakhta Tehsil, Rawalpindi District. Pak.
J. Bot., 14: 131-141.
Stteew
S
waarrtt,, RR.. RR.. 1984. How did they die? Taxon. 33:
48-52.
Suubboo hhii,, AA.. 2002. Engine that is too weak to pull.
S
Dawn, Economic & Business Review, January
21 2002.
Suullttaann,, SS..,, PPeerrvv eeeenn,, AA.. && Q
S
Qaaiisseerr,, M
M.. 1994. A
palynological study of monocots from Karachi
(excluding Gramineae). Pak. J. Bot., 26: 21-34.
Taarreeeenn,, RR.. BB.. && Q
T
Qaadd iirr,, SS..AA.. 1987. Phytosociology of
the plains of Quetta District. Pak. J. Bot., 19:
139-156.
Too m
T
mm
myy,, KK.. 2000. New economy and its challenges,
Dawn, Opinion, August 1 2000.
Um
U
mrraannii,, AA.. PP.. 2000. Livestock census and role of
livestock production in economy. Dawn,
Economic and Business Review, February 21
2000.
UN
U
NDDPP.. 1998. Land Degradation in Sindh.
Proceedings of Workshop on Advocacy, held
at Hyderabad on 16 November 1998. Jointly
organized by UNDP/GEF. Islamabad and Sindh
Rural Support Program (SRSP), Hyderabad.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

Saadd rruuddddiinn,, AA.. && M
S
Maannsseerr,, W
W.. 1992. Blood lead levels
in traffic constables in Karachi, Pakistan. J
Envir. Health, 55(1). 20-22.

263

UN
U
N EEPP.. 1986. The State of the Environment:
Environment and Health.
UN
U
N EESSC
CO
O.. 1968. Recommendations Concerning the
Preservation of Cultural Property Endangered
by Public or Private Works. Paris, UNESCO.
UN
U
N IIC
CEE FF.. 1998. Children and Women in Pakistan:
A Situation Analysis.

Archaeological Review, 1995. Vol. 4, Issues 1 & 2.

UN
U
N IIC
CEE FF.. 1995. Multiple Indicators Cluster Survey
of Pakistan. MOH, GOP, UNICEF.

Briefing Note on Legal Framework for Managing
Land-based Activities That Impact the Coastal
and Marine Environment in Pakistan. IUCN
Report for GPA-UNEP, 2005.

WAAPPDD AA.. 2001. Development Projects, Water
W
Resources & Hydropower Vision 2025.
Whheeeelleerr,, M
W
M.. 1953. The Indus Civilization.
Whhiittee,, FF.. && RRaahhbbaarr,, H
W
H.. 2001. Elevated blood levels
in Karachi, Pakistan. Bull. WHO, 79 (2): 173.
Woorrlldd BBaannkk,, 1980. Energy in the Developing
W
Countries.
WW
W
WFF.. 2004. Forever Indus. Proceedings of
Consultative Workshop on Indus Delta Ecoregion (IDER). WWF Pakistan. Pp 55-57.
Yaaggnnaa,, N
Y
N .. 1953. Marketing of Milk in India and
Burma: Marketing of Milk and Its Products.
Yoo uussuuffzzaaii,, KK.. && H
Y
Haasshhm
mii,, DD .. 1998. Measurement of
lead and heavy metal accumulation in the soils
of the urban area of Karachi. J. Chem Soc
Pak., 20:3.
Zaaffaarruudd ddiinn,, C
Z
C .. 1977. Development of Rangelands
in Desert Arid Areas of Pakistan: Proceedings
of the international Conference of Alternative
Strategies for Desert Development. Organized
by UNITAR and published by Pergomom Press
New York, USA.
Zaaffaarr-- uull--H
Z
H aassss aann,, AA.. 2002. Slow down in
manufacturing sector. Dawn February 18 2002.
SS iinnddhh SStt rraatteeggyy
ff oorr SSuussttaaii nnaabbllee
DD eevveell ooppm
me
en
ntt

An Integrated Solar Desalination System in
Controlled Environment Greenhouses, 1999.
Sun World, 23 (1): 18-20.

UN
U
N IIC
CEE FF.. 1999. Master Plan of Action: Country
Programme for Children 1999-2003.
Waaddiiaa,, DD.. N
W
N.. 1961. Geology of India. MacMillan &
Co. Ltd. London.

264

Further reading

Zaam
Z
maann,, Q
Q.. 2001. Town planning in Sindh. In
Proceedings of Seminar on Town Planning, 1923. Secretariat of Ombudsman Sindh.
Zuubbaaiirr,, II ..,, RRaahhiim
Z
moooonn,, AA..AA.. && SShhaaiikkhh,, SS..AA.. 2002.
Renewable energy: safe and suitable. NCS
Journal, April-June, pp 3-7.
Zuubbeerrii,, SS.. JJ.. && LLoodd ii,, TT..ZZ .. 1978. Prevalence of
Z
hepatitis B surface artigen and anti body in
healthy subject and patients with liver disease.
JPMA, 28: 1.

Archaeological Review, 2000-2001.

Decentralized Rural Electrification: Critical Success
Factors, REFOCUS, July/August 2001
pp 28-32.

Development Statistics of Sindh, 1998, pp 97-98,
101-102.
Economic Survey 2000-2001. Economic Division,
Ministry of Finance, Govt. of Pakistan, March
2002, Islamabad.
Encroachment: A National Tragedy (land mafia,
MPAs and political big wigs receive their share
and legitimize the cycle, one set of
encroachers replaces the other). Editorial,
Sindh Tribune, December 6, 1995.
Environmental Health. Balochistan Conservation
Strategy: Background Paper. GOP√ IUCN.
Finance and Cooperation Department, Government
of Sindh. Understanding Sindh Devolved
Social Service Program (SDSSP).
Focus on Mexico, Sleeping RE Giant. REFOCUS,
Jan/Feb 2001, 11-13.
Lala Fazal Ahmed Belaee. Status Paper on Sindh
Forests. Forestry Consultant, SAFWCO,
Shahdadpur.
Map of Pakistan oil and gas discoveries.
PROGRESS February 2002, Pakistan
Petroleum Limited, PIDC House, Karachi.

Materials, Renewable Energy for Sustainable
Development and Climate Protection. Federal
Ministry for Economic Development (BMZ),
Germany, Oct 99.
Ministry of Environment, Government of Pakistan,
Draft (23 December 2004). National
Environmental Policy 2005-15.
Normal healthy adults and grammar school
children. JMPA, 150-154 (1990).

Pakistan Strategy for Development and Utilization
of New and Renewable Energy Resources; Its
Role in Rural Development. DGNRER, Ministry
of Petroleum and Natural Resources, 1984.
Pakistan Water Partnership (PWP). 2000.
Consultation Paper, Framework for Action for
Achieving the Pakistan Water Vision 2025.

Pakistan Fisheries Sector Study. Islamic Republic
of Pakistan and Asian Development Bank,
1986.
Pakistan National Conservation Strategy and
Environment & Urban Affairs Division.
Government of Pakistan document (2000).
Proceedings of Workshop on Energy and the
Environment, Tripoli, Libya. International
Energy Foundation, 1991.
RE Gains Currency: Towards a Sustainable Energy
Path in China. REFOCUS, April 2001, 14-17.
RE in Mexico: Barriers and Strategies, REFOCUS,
Jan/Feb 2001, 18-19.

Reaching the Poor, Designing Subsidies to Benefit
Those Who Need it, REFOCUS July/August
2001, 32-34.
Sindh Forest Department. Comprehensive Package
for Massive Afforestation in Sindh 1995-2020.

Social Development in Pakistan. 2001. Oxford
University Press, Karachi.
Statistical Profile, 1990. Women of Sindh.
Association of Business Professional and
Agricultural Women, Karachi.
Status Paper on Urban Environment of Sindh
(2003).
Status Paper on Industrialization of Sindh (2003).

Summary Release of Census of Manufacturing
Industries 1995-96. Bureau of Statistics,
Planning and Development Department,
Government of Sindh, 2001.
UK RE Policy, REFOCUS, July/August 2001, 10-13.
Water Accord. 1991.

SSii nnddhh SS ttrraatt eeggyy
ff oorr SSuu sstt aaiinnaabbll ee
DD eevveellooppm
me
en
ntt

RE Laws in Germany, REFOCUS, Nov/Dec 2000,
16-18.

265

Planning & Development Department
Government of Sindh
in collaboration with
The World Conservation Union (IUCN)

