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FOREWORD

Pakistan is blessed with a variety of natural forest resources, spread over nine ecological

zones across the country, covering an area of 4.47 million hectares. These forests are of

high significance, providing natural resource management-based livelihoods to millions

of rural poor. Forests provide various products, services and functions. The main

products are timber, fuelwood, fodder and non-timber forest products. The main

functions of forests include continuous water flow, biodiversity, and ecotourism and

climate change mitigation. However, due to the fast growing population in Pakistan and

the related high demand for various products and services, forestry ecosystems are ﬁ’(f&li/;_/?(rjm/P\i{:ffwlmw
under heavy pressure. Further, due to the continued deforestation and forest OnClimate Change
degradation, the positive environmental impacts of forestry is declining thus requiring urgent attention from

policy makers.

Realizing the importance of the situation, the current Government has put the forestry resource
conservation and management at the top of its agenda. The successful experience of the “One Billion Tree
Tsunami” Afforestation Project under the Green Growth Initiative in Khyber Pakhtunkhwa has led to the
launch of the 10 Billion Tree Afforestation Programme.

The current Forestry Sector Review by the Food and Agriculture Organization of the United Nations (FAQ)
with financial support from the World Bank is timely, as it will help in the implementation of the ongoing
forestry and natural resources management initiatives by the Government. The main threats to the forestry
resources identified in the review are real time issues and require immediate solutions. The valuation of the
forestry services and the introduction of payment for the ecosystem services suggested by the review are
good mechanisms for sustainable management of forests. Moreover, the hotspots identified in the review
will provide a basis for future investment avenue on forestry resource conservation and management. The
Review emphasizes the regular provision of updated and accurate data for the forestry sector planning. The
proposal of undertaking a comprehensive baseline information study following the World Bank Forestry
Master Plan of 1992 is a valid suggestion and should be implemented. The recommendations of the review
are valid and need to be implemented in the short, medium and long terms. Integrated and participatory
management are the proven approaches for enhancing forestry resources. These approaches need to be
adopted at implementation and field levels. Similarly, the shift from timber harvesting to the multiple use of
the forestry resources will be of key significance to achieve sustainable forest management.

The Ministry of Climate Change acknowledges the efforts of FAO in providing technical assistance to the
Government of Pakistan on sustainable natural resource management and conservation. The Forestry
Sector Review Report is one of the key documents which will contribute to developing a fruitful Forestry
Sector Development programme for the country.

Malik Amin Aslam

Advisor to Prime Minister on Climate Change
Ministery of Climate Change
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PROLOGUE

The Global Long -Term Climate Risk Index, published by Germ Watch, 2017, ranks
Pakistan the 7" country most affected by climate change. Much of the country’s
vulnerability is linked to its arid and semi-arid climate, its dependency on a single
river system and on snow and glacial melt water for agriculture. Pakistan’s forestry
resources can play an important role in climate change mitigation if managed and
conserved appropriately. Northern Pakistan is the catchment for the storage of i Dot
precipitation, which is a source of continuous water supply to agriculture crops in  FAO Representative Pakistan

the down country, considered the food basket of Pakistan. It is also home to some of the world’s threatened
forest species like Juniper and Chilgoza. Due to pressure from an
increasing population, deforestation and degradation are happening at an alarming rate
(27 000 hectares/year according to FAO 2010 estimates). Halting this trend requires reliable and accurate
data, and clear implementation plans championed by local communities and institutions.

The World Bank supported the publication of the Forestry Sector Master Plan which provided the first-ever
national data for 1991-1992. Since then, systematic national-level surveys have not been undertaken.
Realizing the importance of the forestry sector’s contribution to climate change mitigation and consequently
to the improvement of local livelihoods, the World Bank and FAO-Pakistan launched the Forestry Sector
Review in 2017. The objective of the Review is to provide a better understanding of current and potential
environmental, social, and economic impacts of the forestry ecosystem in the country. The findings of this
study will enable the Ministry of Climate Change, Provincial Forest Departments, and Development partners
to make decisions based on evidence.

This review provides estimates of the total extent of forestry resources and identifies opportunities and
hotspots while providing key recommendations for realizing a future sustainable forest system in Pakistan.
Appropriate mechanisms and a well-defined strategy are required to address the numerous issues involved
in sustainable forest management. The Review also highlights the involvement and contributions of local
communities as an essential element for natural resource management and biodiversity conservation.

FAO appreciates the Government of Pakistan’s consideration in granting forestry resource conservation and
management its highest priority as evidenced by its support of The 10 Billion Trees Afforestation Project.
This project will pave the way for the sustainable management of forests resulting in diverse forest products,
services and functions at a production rate that is close to the country’s full potential.

I would like to thank the World Bank for funding this critical Review. It provides the Government of Pakistan
a solid basis on which to build a renewed Sustainable Forest Management program.

Ms. Mina Dowlatchahi

FAO Representative, Pakistan
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EXECUTIVE SUMMARY

The Islamic Republic of Pakistan is situated between 24° to 37° North latitudes and 61° to 76° East longitudes,
covers an area of 88.430 million hectare and has population of 207 774 million. Pakistan is predominantly a
mountainous country; its elevation varies from sea level to 8 611 meters and has almost 65 percent of its
area under mountains. Approximately 49 percent of the area is arid receiving less than 250 mm of rainfall
annually, while 35 percent of the area is semi-arid with annual rainfall of about 250-500 mm. The remaining
16 percent area occurs in sub-humid zone in northern mountainous tract and contains productive coniferous
forests. Thus, the forestry sector has an important role in sustainable agriculture in Pakistan, as the bulk of
irrigation water originates in these forest lands

Pakistan is a federation of four provinces; Balochistan, Khyber Pakhtunkhwa (KP), Punjab and Sindh. The
country has three special areas i.e. Federally Administered Tribal Area (FATA)!, Gilgit Baltistan (GB) and
Islamabad Capital Territory (ICT). Pakistan has glaciers, water bodies and settlements over 6.8 percent of total
land mass of the country; agriculture extends over 29.2 percent of the area, while another 8.7 percent area is
reported as barren; remaining 55.3 percent area is under management of forestry sector; of which 5.1 percent
is under forests, 1.7 percent is pastures, and 45.1 percent is under range lands. Pakistan is a forest poor country
with a small area of 4.478 million ha (5.1 percent) under forests. This amounts to 0.021 ha per person,
compared to the world average of 1 ha/person. The contribution of the forestry sector to the GNP and GDP
as per official estimates seems quite insignificant, primarily due to the fact that a multitude of non-timber
forest products (NTFP) and non-tangible environmental and ecological benefits of the forests are not taken
into account.

Trees on farmlands are an important source of wood stock that helps in bridging the huge gap between
demand and supply and in fulfilling domestic requirements of farming families for forest products, besides
producing sizeable income for households in Pakistan. The following changes were observed in farms tree
resource during the period from 1992 to 2004:

e Theaverage number of trees per ha had increased from 20.5 to 25.9 registering 26 percent increase;
e The total number of trees in farm lands had increased from 331 to 554 million;
e The stock had increased from 76.6 to 97 million m3i.e. by 26.6 percent.

Important rangelands include alpine pastures, sub-alpine pastures, trans-Himalayan grazing lands,
Himalayan forest grazing lands, Pothwar scrub, desert ranges, Kohistan ranges, Suleman and Balochistan
ranges. Due to misuse and centuries of overgrazing, the productivity of rangelands has been adversely
affected. Thus, the rangelands are producing at less than their potential.

It has been observed that the total forest area of the country has increased by 0.979 million ha during the
period from 1992 to 2011. The implementation of one Billion Tree Afforestation Project (from 2014 to 2019)
in KP alone brought 6.3 percent additional area to the forest cover, in this way the forest cover of KP
increased from 20.3 percent to 26.6 percent. The total area planted or regenerated under this project is in
the tune of 593 292 ha. The forest area of AJK, Punjab and Sindh has increased, while that of Balochistan
and GB has decreased during this period. The changes in forest types are as follow:

e Overallincrease of 0.296 million ha in area under coniferous forests during the period from 1992 to
2011;

! This review was completed before the merger of FATA in Khyber Pukhtunkhwa, therefore in this document the abbreviation FATA has
been used.

Xiii
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e The area under scrub forests has slightly increased from 1.191 million hain 1992 to 1.323 million ha
in 2011;

e The overall area of riverine forests has increased from 0.173 million ha to 0.216 million ha;

e Mangrove forests were degraded at a rate of 4 900 hectares per annum from 1992 to 2001 and
showed an overall increase from 0.207 million ha in 1992 to 0.355 million ha in 2011.

Due to the vast territorial expanse and presence of diverse ecosystems, Pakistan is home to a large array of
Non-Timber Forest Products (NTFPs). The main products are medicinal, aromatic and culinary herbs, forage
and fodder, resin, oils, gums, mazri leaves, honey, silk, mushrooms, wild fruits, chilgoza nuts, pistachio nuts,
wild almonds, wild pomegranate etc.

Forests and range lands are also a source of the following important forest services:

e Regulation of water yield (sustained supply) and quality maintenance for irrigation and power
generation;

e Reduction of reservoir sedimentation and irrigation system;

e Mitigation of harsh climatic effects;

e Oxygen production;

e (CO; absorption (carbon sequestration);

e Increase in soil fertility — organic matter added to soils; micro-organisms in soil;

e Maintenance of life support systems and environmental balance;

e Trapping of dust particles and other suspended pollutants;

e Biodiversity conservation.

Based on their value for species-richness, uniqueness of flora and fauna, economic importance and extent
of threat to ecosystems, the habitat and plant associations in the country that are considered hotspots are
Chilghoza Forests of Sulaiman Range, South Waziristan and Chitral, Juniper Forests of Ziarat, Balochistan,
and Riverine Forests of Sukker and Mangrove Forests of Karachi.

In view of the scarcity and resultant high prices of timber and fuelwood, per capita consumption of timber
in Pakistan is estimated at 0.032 m3and that of fuel-wood as 0.184 m* per annum. Timber is mainly used in
construction, mining, furniture industries, match and transport sectors, village carpentry, wooden crates,
boxes and paper and pulp factories. Fuelwood is normally used for cooking, heating, brick kilns, cottage
industries, tobacco curing, lime, and pottery. The total demand for wood and wood-based products in the
country is estimated at 40.93 million m3; of which 6.06 million m3is demand for timber and of 34.87 million
m? for fuelwood.

The direct drivers of deforestation and forest degradation include; conversion of forest land to agriculture
land, expansion of rural infrastructure, overharvesting of forest products, high fuelwood demand and
consumption, poor harvesting practices, overgrazing and forest fires. While the indirect/underlying drivers
of deforestation and forest degradation encompasses high population growth, rural poverty, unclear land
tenure, the flaws in the existing policies and limited financial resources for the green sector. The indirect
drivers of deforestation are complex, and issues like poverty and population pressure can only be addressed
if appropriate policies and mechanisms are adopted at national level. The sector can focus more on the
direct drivers of deforestation and forest degradation, while addressing the indirect drivers of deforestation
and degradation can be achieved through national efforts and cross-sectoral linkages.

Initiatives such as One Billion Tree Project in Khyber Pakhtunkhwa, aming at increasing forest cover, are
instrumental in raising awareness among policy makers and general public of the importance of
conservation and management of natural resources for livelihood improvement long term sustainable
development.

Xiv
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CHAPTER 1
INTRODUCTION AND CONTEXT

1.1 Background

The World Bank (WB) has commissioned the Food and Agriculture Organization of the United Nations (FAOQ)
to review national Forestry resources in order for the WB to develop a better understanding of the current
and potential environmental, social and economic impacts of forest ecosystems on the country. The study
findings will enable WB to identify concrete measures for assisting the Government of Pakistan to promote
national Sustainable Forest Management practices.

1.2  Scope and coverage of the report

The report, based on a desk review, is aimed at giving an overview of the Forestry Sector in Pakistan which
will contribute to the WB proper understanding of the sector and to enable it to correctly support
development in the sector. Based on available information, the report will review baseline information on
policy and institutions; forest investments; and success and failures based on past projects and interventions
and will make practical and workable recommendations.

The main purpose of the report is to collect and review information relating to:

e Main types of forests and forest landscapes in various ecological zones of the country;

e Economic, social and environmental uses of forests and forest landscapes;

e Forestry sector impact on job creation, income generation, and contributions to other economic
sectors;

e Prevailing practices and institutional arrangements that stakeholders (forest department’s,
communities, and others) have adopted for the management of forests and forest landscapes;

e Practices and arrangements affecting the status and trends of the concerned forests and forest
landscapes in terms of forest degradation and desertification;

e Hotspots of forest degradation and deforestation and examination of how such hotspots overlap
with poverty issues of forest-dependent communities;

e Policy, legal planning, and implementation issues that are responsible for degradation of resources;

e Results, successes and failures of major projects at the national and local levels in recent years and
learnings;

e Promote sustainable forest management, investments and technical assistance needed to address
forest management issues;

e Risks and opportunities associated with such recommendations, if any, will be analyzed in the
review.

1.3 Process

The information has been collected after a thorough review of available literature, published and
unpublished reports, as well as information shared by Regional Consultants and professional’s under the
overall guidance and supervision of Dr Faizul Bari, Natural Resource Management Advisor, FAO Pakistan.

Based on this information, major issues were identified and their likely implications were assessed. A future
course of action was suggested considering a review of success and failures of previous major investments
and interventions. Thereafter, a draft report was shared with the World Bank and key stakeholders for
feedback. On this basis, a final report was produced.
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1.4

Structure of the report

Chapter-1, Introduction and the context, provides the background, scope, and outline of the report,
and shares the process adopted for compiling the report, as well as its structure. Chapter-2,
Resources, Products, Services, and Hotspots, describes forests, farm forestry, plantations, range,
pastures and the significance of these resources for the nation; by expanding on their products,
services, and functions; and further identifies the hotspots. Chapter-3 addresses Supply and
Demand. Chapter-4 analyzes sector-specific investments and describes and reviews key projects,
while Chapter-5 carries out a comprehensive institutional review of the Forestry sector. Chapter-6
highlights salient drivers of deforestation and describes the main challenges to the Forestry sector
in Pakistan. Lastly, Chapter-7 concludes the review and lays down major recommendations on
aspects related to policy, legislation, institutional concerns, planning, monitoring and
implementation issues to provide a sound basis for putting in place a sustainable resource
management framework with strategy to finalize critical investment priorities for potential
development partners are also identified.



Resource, products,

services and
hotspots
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CHAPTER 2

RESOURCES, PRODUCTS, SERVICES AND HOTSPOTS

2.1 Introduction

2.1.1 Location and climate

The Islamic Republic of Pakistan is situated between 24° to 37° North latitudes and 61° to 76° East longitudes
(Mufti et al., 2003) and covers an area of 88.430 million hectares (Bukhara et al., 2012). The country is
an oblong stretch that extends more than 1 800 km in length from the north (Khunjrab Pass) to the
south (Gwadar seaport) and about 1 064 km in width along seacoast from east to west. Pakistan is
predominantly a mountainous country; its elevation varies from zero meters at sea coast to 8 611
meters above mean sea level (amsl) at K-2. It has almost 65 percent of its area under mountains
(Mufti et al., 2003). Major mountain ranges; namely the Karakorum, Hindukush, and Himalayas occur
in the north, followed by plateaus (Pothwar and Balochistan) comprising of low lying hills; next are
plains and finally is a coastal area in the extreme south along the Arabian Sea.

Most of the area of the country lies in arid and semiarid zones, approximately 49 percent of the area is
arid that receives less than 250 mm of rainfall annually, while 35 percent area being semiarid receives
rainfall from 250-500 mm. The rest of 16 percent area occurs in the sub-humid zone in the northern
mountainous tract and contains productive coniferous forests (Jan 1992). Consequently, in almost 84
percent of the area receiving less rainfall; agriculture cannot be practiced without irrigation. Thus, the
forestry sector has an important role for sustaining agriculture sector in the country, as the bulk of
irrigation water originates from these forestlands in the country.

The mean annual precipitation varies from 50 mm in the south to 2 000 mm in the north in the monsoon
zone. The country is situated in heat surplus zone. The highest temperature ever recorded in Pakistan is
53.5 °C, which is also the fourth-highest temperature ever recorded on earth (Pakistan Meteorological
Department, 2010).

Pakistan is a federation of four provinces; Balochistan, Khyber Pakhtunkhwa (KP), Punjab and Sindh. The
country has three special areas i.e. Federally Administered Tribal Area (FATA), Gilgit Baltistan (GB) and
Islamabad Capital Territory (ICT). Federal Government through the Ministry of States and Frontier Regions
manages FATA (now merged with KP). The GB has been given the status of the self-governing body and is
administered through Ministry of Kashmir and GB. The ICT is a capital area administered through the
Ministry of Interiors Government of Pakistan.

2.1.2 Land-use

Land use pattern reported in the Land cover Atlas of Pakistan (Bukhari et al., 2012) as shown in the Table-1,
indicates that glaciers, water bodies, and settlements occupy 6.8 percent of total land mass of the country;
agriculture extends over 29.2 percent of the area, while another 8.7 percent area is reported as barren;
remaining 55.3 percent area is under management of forestry sector; of which 5.1 percent is under forests,
3.4 under scrubs, 1.7 percent is pastures, and 45.1 percent is under range and pasture lands.
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Table 1: Province-wise land use statistics of Pakistan (hectares)

Land use AJK Balochistan FATA GB ICT KP Punjab Sindh Total Percentage
Glaciers 125812 0 10433 2 445 235 0 813530 0 0 3395010 3.840
Alpine 84 256 0 5242 636 125 0 649 721 0 0 1375344 1.555

pastures
Sub-alpine 3366 0 0 23679 0 44 542 0 0 71587 0.081

forests
Forests 431772 498 906 534579 313812 20343 1464 062 553 862 660 584 4 477 920 5.064
Rangeland 152 631 29094 114 1179419 3095 799 9838 794 471 3759493 1836 882 39922 648 45.146
Scrubs 79 681 635 936 346 485 182 880 3283 533523 698 367 585 292 3065447 3.466
Agriculture 246 733 2750131 300 339 115 447 39620 2224739 13 254 336 6 593 492 25524 867 28.864
Orchards 0 75 609 0 0 0 15519 68 809 99 942 259 879 0.294
Barren land 12 331 1503 299 266 994 126 206 2187 646 305 1291126 3838788 7 687 236 8.693
Settlements 11263 90 895 16 868 1396 13 965 110536 537042 191277 973242 1.100
Water bodies 30193 545 906 72 909 40778 713 151 688 377 414 457 661 1677 262 1.897
Total 1178 038 35194 796 2733268 6981 387 89 950 7 448 636 20540 449 14263 918 88 430 442 100.000

Source: Bukhari et al, 2012
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2.1.3 Data sources

In the absence of reliable data estimates covering the extent of area under forests and rangelands, total
growing stock and the increment put on by it, the supply and demand of timber, fuelwood, and other
forest products are difficult to assess. Traditionally, the area of forests and rangelands were reported
either based on land revenue record or manual field surveys of the resource, while volume, growth,
and demand of forests was assessed by the working plans that were normally drawn for a period of ten
years for management of specific forest areas after detailed inventory of volume, increment, supply
and demand on resource. During the formulation of the Forestry Sector Master Plan (FSMP) in 1992,
the area under forests and rangelands was for the first time digitally assessed with the help of Landsat
imagery of 30m? resolution. Growing stock and the growth were also estimated along with supply and
demand of wood on a national level; the gap between demand and supply of wood was assessed and
projections were made for a period of 25 years. Although it was intended that temporal forestry data
will be assessed at the interval of each five years after FSMP to regularly update the data and develop
a reliable basis for frequent analysis of the resource, it could not be done, except for verification of
forest area on the basis of 1997 and 2001 images only once in 2004.

A brief overview of available data sources pertaining to both forest area as well as forest and farm trees
resource estimates is given in the following section.

FSMP provides first-ever national-level data, covers 87.980 million ha area, which was compiled during
1991-92 and published in 1992 under the administrative control of the office of Inspector General
Forests (OIGF, 1992). It used 54 scenes of Landsat satellite images (1990-91) of 30m? resolution
covering the entire country; however, estimates of Federally Administered Tribal Area (FATA) have not
been given a separate coverage. Therefore, most probably FATA has been merged in that of Khyber
Pakhtunkhwa (KP) Landsat satellite images. FSMP reports have estimated total standing volume of
coniferous forests and trees on farmlands, total annual increment, and growth as well as the demand
for wood in the country in detail. It has made projections to estimate wood supply and demand for the
next 25 years and made recommendations to narrow down the gap in supply and demand.

National Land Use Plan (NLUP) report was published by the then Ministry of Environment (MoE) now
renamed as Ministry of Climate Change (MoCC) based on Landsat-5 TM satellite images of 1989-99. It
covers 83.425 million ha area of four provinces including FATA estimates of which seems to be included
in KP.

The National Forest & Range Resource Assessment Study (NFRRAS) covers an exactly same area that
was covered earlier by the FSMP, using Landsat Thematic Mapper (TM) images of 30 m? resolution of
1997 and 2001. The outcome report was published by the Ministry of Environment (MoE) in 2004, with
the objective of detecting changes occurred in forests and rangeland areas through periodic
assessments. The results of these assessments were confirmed with the help of 2 000 stratified
randomized sampling points.

Land-cover Atlas of Pakistan (2012) used SPOT-5 satellite images (2007-8) of KP, and Azad State of
Jammu & Kashmir (AJK) while images of Punjab, Sindh, Balochistan and Gilgit Baltistan (GB) were
obtained from Google Earth. The visual interpretation of images was carried out using ERDAS Imagine
and Arc GIS software, and results were validated through ground-truthing by using 1957 sample points
identified through stratified randomized sampling techniques. It assessed all forest types in detail and
has given data of all provinces, and regions including FATA, and ICT separately. The draft report was
shared with the provinces in 2011 for comments. The report contains a district-wise estimate of 131
districts of all provinces, Islamabad District of ICT seven agencies, and six Frontier Regions (FRs) in FATA.
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The cited document containing data on Forestry Statistics of Pakistan (Shah and Mohammad 2016,
Pakistan Forest Institute, Peshawar) gives an estimate of forest area annual harvesting, and supply of
wood and demand based on departmental figures and secondary data.

The Pakistan Forestry Outlook study (GOP, 2009) compiled by the Office of Inspector General of Forests
(OIGF) for Food and Agriculture Organization of United Nations (FAO) reports the latest position based
on a secondary review of earlier reports and projection of data.

The report titled “The Household Energy Strategy Study” (HESS) published by the Ministry of Energy
Government of Pakistan in 1993. Furthermore the survey to “Assess Wood Vegetation and Wood
Volume on Non-forest Areas in Pakistan” (OIGF, 2004) was developed for OIGF. The Directorate of
Research and Development, Government of KP compiled a report on Fuel-wood per capita as well as
total household consumption in Khyber Pakhtunkhwa (Javed and Shah, 2015). However, it only
estimates consumption of fuelwood and does not provide data about farm trees resource.

In addition, a number of other regional studies have been carried out from time to time, including the
Provincial Forest Resource Inventory (PFRI) in 2005; study on Timber Harvesting Ban (STHB) in 2010;
district-wise natural resource database report of 2012, and Carbon Stock Assessment Report of 2017
of KP and Forest Carbon Inventory Report of GB in 2017 also digitally assessed area under forest cover
in KP and GB, respectively. The International Center for Integrated Mountain Development (ICIMOD)
has also carried out study namely “Mapping Deforestation and Forest Degradation Patterns in Western
Himalaya Pakistan 2016” which covers the hilly parts of AJK, GB, and KP. But none of these studies cover
the entire resource of the country as well as all types of forests. The forests area estimates based on
various studies referred above are given in Annex-IX.

Consequently, the current study is based on the estimates of forest area assessed in the Land-cover Atlas,
2012; after incorporating the images of high resolution that were validated by adequate ground truthing.
Moreover, this study has the advantage of a detailed classification of all forest ecosystems of the country.
For estimates of other attributes of forests and farmlands, latest available data was sourced from the
State of Forestry, 2016, Pakistan Forestry Outlook, 2009 and Forests and Biodiversity (2010).

2.2 Resources

The resources base in the country is comprised mainly of forests and rangelands. The forests are
categorized as natural and manmade. The manmade forests consist of trees on farmland and
plantations. The plantations can further be categorized into compact blocks and extensive linear
plantations raised along major roads, canals and railway tracks throughout the country. Accordingly,
the resource base consists of natural forests, plantations, trees on farmlands, rangelands and pastures.

Pakistan is a forest-poor country with a small area of 4.478 million ha (5.1 percent), under forests. This
amounts to 0.021 ha per person, compared to the world average of 1 ha/person. Contribution of
forestry sector to the GNP and GDP as per official estimates seems quite insignificant primarily due to
the fact that a multitude of non-timber forest products (NTFP) and non-tangible environmental and
ecological benefits of the forests are not taken into account because of the fact that focus of
management traditionally and historically remains on commercial timber production and that is also
restricted to the forest land under the administrative control of the Forest Departments. Nonetheless,
the critical role that forests play in the national economy can hardly be overemphasized.

2.2.1  Natural forests

As already discussed in para 2.1.3, the report has relied on data available in Land-cover Atlas (2012).
Accordingly, Province-wise and forest type-wise area of forests in Pakistan is given in Table-2.
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Table-2 : Detail of forest area and types in Pakistan (million ha) by Province

Forest Types AJK Balochistan FATA GB ICT KP Punjab Sindh Total Percentage
Dry Temperate 48 013 125 485 317924 254 961 0 532 591 0 0 1278974 28.6
Moist Temperate 162 647 0 1648 0 0 391 668 17 249 0 573212 12.8
Chir Pine 105 343 0 6447 0 0 217 753 27 283 0 356 826 8.0
Scrub 93538 294 636 135313 0| 17708 222373 345374 0 1108942 24.8
Tropical Thorn 0 76 425 34120 0 0 12 007 42 556 52 501 217 609 4.8
Riverain 0 0 0 0 0 0 32099 183 835 215934 4.8
Mangroves 0 2 360 0 0 0 0 0 353062 355422 7.9
Oak Forests 3484 0 28 588 58 851 0 83480 0 0 174 403 3.9
Subtotal (Natural) 413 025 498 906 524 040 313812 | 17708 | 1459872 464 561 589398 | 4281322 95.6
Plantations 18747 0 10539 0 2635 4190 89 309 71186 196 598 4.4
Subtotal (Forests) 431772 498 906 534579 313812 | 20343 | 1464062 553 862 660584 | 4477920 100.0
Total Area 1178 35194796 | 2733268 | 6981387 | 89950 | 7448636 | 20540449 | 14263918 | 88430442 -

038

Percentage of Natural Forests 35.1 14 19.2 4.5 19.6 19.6 2.3 4.1 4.8 -
Percentage of Total Forests 36.7 1.4 19.6 4.5 22.6 19.7 2.7 4.6 5.1 -

Source: Bukhari et al. 2012
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A perusal of information given in Table-2 indicates that total area under natural forests is 4.281 million ha (4.8
percent) in the country. The natural forests in AJK, Balochistan, FATA, GB, ICT, KP, Punjab, and Sindh extend
over35.1,1.4,19.2,4.5,19.6, 19.6 and 2.3 percent of their areas, respectively.

Natural forests comprise of dry temperate, moist temperate, oak sub-tropical Chir pine forests, scrub forests,
mazri palm forests, tropical thorn forests, riverine forests, and mangroves. The Land-cover Atlas (2012) has
however not reported mazri forests. Manmade forests comprise farm forestry, linear and compact
plantations.

The natural forest ecosystems of Pakistan are briefly described in the following sections:
2.2.1.1 Himalayan dry temperate forests

The dry temperate forests are spread over an area of 1.278 million ha in drier inner Himalayas beyond the
effective reach of monsoon rains between 1 525 to 3 350 meters above sea level (amsl). This tract receives
heavy snow during winter and stores a considerable amount of water in glaciers. These forests have a
comparatively open canopy; they are extremely fragile and susceptible to excessive soil erosion causing low
regeneration.

Deodar (Cedrus deodara), Blue pine (Pinus wallichiana), Chilgoza pine (Pinus gerardiana), Juniper (Juniperus
excelsa), Fir (Abies webiana), and Spruce (Picea smithiana) are main timber-yielding species. Fraxinus sp., Acer
sp., Daphne sp., Lonicera and Prunus spp. Are main broadleaved associates, while Artemisia, Astragalus Carum
bulbocastanum, Thymus sp. Ferula sp. and Unab (Zizyphus vulgare) are some of the important shrubs constituting
undergrowth in the forests. These forests are the main source of valuable constructional timber obtained from
deodar (Cedar) and blue pine trees. A variety of non-timber forest products (NTFPs) including Chilgoza (Pine
nuts), walnuts, wild almonds, morels, honey, medicinal and culinary herbs are collected from these forests
mainly by forest-dwelling communities.

About 3.8 percent of dry temperate forests occur in Upper Neelam and Leepa valleys in AJK, 9.8 percent in
Zhob, Musakhel, Ziarat, Quetta, Pishin, Loralai and Kalat districts in Balochistan, 24.9 percent in Khyber,
Kurram, Orakzai, North and South Waziristan Agencies and FR D.I.Khan in FATA 19,9 percent in Chilas, Astore,
Gizar and Baltistan districts in GB; 41.6 percent in Chitral, Upper Dir and Kohistan districts and Kalam (Swat),
Upper Kaghan (Mansehra) valleys in KP.

Dry temperate forests in Balochistan are comprised of two very important and unique ecosystems of Juniper
and Chilgoza. Juniper forests are located in Ziarat, Quetta, Pishin, Kalat, Mastung and Loralai districts while
Chilgoza pine forests occur on Suleman Mountain Range in Zhob and Musakhel districts. The Juniper forests
of Ziarat are amongst the largest contiguous surviving forests of Juniper in the world; rightly known as living
fossils. They are extremely slow-growing and attain a height of one meter and dbh of 2.5 cm in a period of
sixty years. However, these forests are subject to degradation due to competition for land use including
agriculture and human settlements. In addition these forests are vulnerable due to heavy biotic and livestock
pressure. Dry temperate forests of FATA are privately owned and communally managed. It has been noted
that these forests have been severely damaged during the influx of Afghan Refugees and recent insurgencies
causing rapid degradation of dry temperate forests.

2.2.1.2 Himalayan moist temperate forests

The Himalayan Moist Temperature Forests cover an area of 0.573 million ha occurring between 1 375 to
3050 m amsl in outer Himalayas in monsoon rainfall zone, of which 28.4 percent occur in Neelum and Jehlum
valleys of Muzaffarabad district and Rawlakot, Bagh and Haveli districts in AJK; 0.3 percent in Orakzai agency
in FATA; 68.3 percent in Upper Dir, Swat, Shangla, Battagram, Mansehra and Abbottabad Districts in KP and
3.0 percent in Murree hills of Rawalpindi District in Punjab.
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Blue Pine (Pinus wallichiana), Fir (Abies webiana), Spruce (Picea smithiana) and some Deodar (Cedrus deodara)
are main species, while Quercus, Alnus, Ulmus, Corylus, Acer, Aesculus, Taxus and Prunus species are important
broadleaved associates. The shrubs include Punica granatum, Berberis lyceum, and Skimmia laureola.

Moist Temperate Forests is a very important forest type as it is evergreen and has luxurious undergrowth
which attracts a high number of grazing animals. Further, the bulk of construction and furniture timber is
obtained from these forests. As a result, the forests in Mansehra, Battagram, Torghar, Shangla, and Upper Dir
Districts have been drastically degraded, while in Abbottabad and Swat, the degradation has been controlled
to a great extent by the diversion of fuelwood pressure to plantations and supply of natural gas. These forests
are also under tremendous biotic pressure.

2.2.1.3 Sub-tropical chir pine forests

The Chir pine Forests occur in a narrow strip between 900 to 1 700 m above mean sea level in Lower Himalayas
over an area of 0.357 million ha in monsoon zone of AIK, KP and Murree Hills in Punjab. The bulk of the forests
occur in KP over 61.8 percent of its area; followed by AJK (29.5 percent); Murree hills in Punjab (6.9 percent).
In FATA (1.8 percent) remnants of Chir forests can be seen at higher elevations in Bajaur and Mohmand
Agencies. Its associates include Quercus incana, Lyonia ovalifolia, Rhododendron arboreum, Pistacia integerrima,
Sizygium cuminii, Mallotus philippinensis, Xylosma longifolium, Quercus glauca, and Ficus spp; sometimes with,
but often without, a dry evergreen shrub layer and little or no underwood.

Being located near dwellings, these forests are excessively grazed and heavy cutting and lopping are carried
out year-round for fuelwood. They are subjected to frequent forest fires, due to the accumulation of
inflammable pine needles. However, the forests regenerate profusely and can also be successfully planted.
There is a multitude of lower age classes in these forests, which reflect that the mature crop has been
harvested paving way for regeneration. These forests can be easily regenerated by controlling grazing and
forest fires. In KP considerable chunks of private barren lands have been planted with Chir pine under Tarbela
Magla Watershed Projects, whereas substantial areas of degraded natural forests have recently been
successfully regenerated under “Billion Trees Afforestation Project”. As a result of protection against grazing
and negative anthropogenic activities, profuse regeneration has come up in the enclosures. The situation in
AJK'is comparable to that of KP, but Chir forests in FATA are extremely degraded.

2.2.1.4 Scrub forests

This forest type extends over an area of 1.109 million ha and occurs from 400 m to 1 000m in foothills and
lower slopes of Himalayas, Salt Range and Kala Chitta in Punjab, the Suleiman Range in Balochistan, FATA KP,
ICT and AJK.

Olea ferruginea, Acacia modesta, and Pistacia integerrima are some of the dominant tree species in this forest
type. The associates include Dodonaea viscose, Reptonia buxifolia, Capparis decidua, Tecoma undulata,
Gymnosporia royleana, Monotheca buxifolia, Butea monosperma, and Zizyphus nummularia.

This forest type is located in valley bottoms, low lying hills and plateaus subjected to intense grazing pressure
during winter and to cutting/lopping for fuelwood and fodder around the year causing rampant deforestation
and degradation.

2.2.1.5 Tropical thorn forests

The Tropical Thorn forest type occurs from sea level to 400 m throughout the Indus plain. Although entire
Indus plain falls in this zone, the type is presently confined hardly to 0.217 million ha; of which the bulk occurs
in Balochistan (35.1 percent); followed by Sindh (24.1 percent); Punjab (19.6 percent); FATA (15.7 percent)
and KP (5.5 percent). These forests are under intense pressure due to extensive clearing of vegetation for
cultivation and dwellings.
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Tropical thorn forests are characterized by an open canopy and consist mainly of xerophytic vegetation like
Acacia nilotica, A. senegal, A. jacquemontii, Salvadora oleoides, Prosopis cineraria, Tamarix aphylla, Zizyphus
mauritiana, Z. nummularia, Capparis decidua, Tecoma undulata, Calotropis procera, Commiphora mukul and
Euphorbia caudicifolia . These forests have an extreme open canopy and have very low per unit production.

2.2.1.6 Riverain forests

The Riverain forests or Belas, as these are vernacularly called, occur over an area of 0.216 m ha in flood plains
along banks of major rivers, particularly the Indus and its tributaries. Main tree species include Acacia nilotica,
Tamarix aphylla, Prosopis cineraria, Dalbergia sissoo, and Populus euphratica. 14.9 percent of riverine forests
occur in Punjab and the remaining 85.1 percent in Sindh.

These forests get inundated between June and August resulting in moisture and sedimentary soil deposits
which in turn promote growth and regeneration. Riverain forests are the main source of income in Sindh. They
provide protection to arable lands, strengthen river embankments and provide timber and fuelwood for local
needs, pit props for coal mines, habitat for wildlife, fodder and grazing grounds for livestock. Despite
considerable ecological and environmental importance of these forests, their extent species composition and
overall condition has considerably deteriorated since the establishment of upstream dams, barrages, and
protection bunds to protect adjoining dwellings and arable lands from repeated flooding.

The FSMP had an estimated IRR of 0.83 percent to 9.86 percent for Shisham (Dalbergia Sissoo) and 5.92
percent to 9.73 percent for Babul (Acacia nilotica). The present worth of investment becomes zero at a 10
percent interest rate due to low returns. As such, the sustainability of these forests is in jeopardy. The Public
Limited Forest Company was established in South Punjab to attract private investment for raising industrial
plantations over degraded lands in belas.

2.2.1.7 Mangrove forests

These are more or less gregarious forests of low height and occur over an area of 0.355 million ha along the
coast of the Arabian Sea in Karachi (Sindh) and Pasni (Balochistan). Avicennia marina is the dominant tree
growing in these forests, whereas Rhizophora macronata and Ceriops tagal are amongst its important
associates. The mangrove ecosystems are very important, but their survival has been threatened due to the
reduced inflow of sweet water resulting in excessive salinity coupled with inadequate or no management. The
forests are under extreme biotic pressure and degraded to a greater extent.

2.2.1.8 Oak forests

Oak is found mixed in conifer forests along riparian systems and also as pure stands from 1 200 to 1 500-meter
amsl in both dry and moist temperate zones. Pure Oak stands occupy 0.174 m ha area and contain Quercus
ilex, Q semicarpifolia, Q incana, Q glauca and Q dilatata.

Quercus ilex forests, also known as evergreen oak forests, they are usually found in the upper reaches of dry
temperate zones of Neelam valley of AJK; Mohamand, Kurram, South Waziristan and Orakzai agencies in FATA,
Hazara, Chitral, Upper Dir and Swat in Khyber Pakhtunkhwa (KP). Whereas other types of oak forests including
Quercus incana and Q. dilatata occur in moist zones at higher and lower altitudes respectively. These forests
mostly grow in small and fragmented patches and are subjected to heavy pressure for firewood fodder, and
grazing with scanty regeneration. However, due to excessive grazing the regeneration of these forests cannot
be established without causing rampant soil erosion.
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2.2.1.9 Ma:zripalm forests of wood

The special type of dwarf palm forests of Mazri (Nannorrhops ritchiana) is widespread in northern Balochistan,
FATA, and southern KP. Mazri is a small to medium size shrub attaining a height up to 2 meters. It grows
mainly in the sandy tracts along mountain streams and in depressions of the subtropical zone; however, it
ascends up to 914 m amsl in Suleman range and 1 524 m amsl in Sibbi and Makran. Its leaves are collected
from natural forests growing in Khuzdar, Lasbela, Awaran, Kech, Loralai, Ziarat, Harnai, and Musa Khel districts
of Balochistan; Kurram, Orakzai, North and South Waziristan Agencies in FATA; and Kohat, Hangu and Karak
districts in KP. It is also cultivated on boundaries of farmlands in Paniala area of D.I. Khan District in KP. This
type is not included in Landcover atlas, but it has been mentioned in FSMP reports. According to these reports
it covers about 24 000 ha area in KP.

The palm leaves are used to weave mats, baskets, ropes, brooms, hand fans, sandals, hats, decorative pottery
and ban (fine ropes for weaving cots or sleeping beds). Dry trunk and foliage are used as fuel, while its seed is
also edible. The mazri cottage industry is an important source of livelihood for a large number of rural people,
particularly women, who do the bulk of weaving of mazri products.

Mazri forests are subjected to extensive encroachments for conversion into dwellings and cultivation.
Extensive chunks of mazri forests have already been cleared of vegetation or excessively degraded. It is agreed
that without serious conservation efforts these forests will soon become extinct causing a great livelihood
threats to rural communities.

2.2.2 Plantations
2.2.2.1 Irrigated plantations

Irrigated plantations were initially established in 1866 in Changa Manga in Punjab and subsequently, these
plantations were extended to other available sub-marginal irrigated lands to provide energy for railway steam
engines and to satisfy market demands for hardwood timber. These forests have been developed over 0.283
m ha (Shah and Mohammad, 2016) in irrigated canal command areas of Punjab and Sindh, while a small patch
also exists in Balochistan. Species like Dalbergia sissoo, Bombax ceba, Morus Alba, Melia azedrechata, Poplars,
Salix and Eucalyptus are grown in these forests.

FSMP reports that in both Punjab and Sindh a sizeable area was lying unutilized for these plantations.
Moreover, most of these plantations are heavily infested with mesquite. Due to the high establishment cost
and low productivity compared to potential and scarcity of water, retention of irrigated plantations seems
difficult unless the return is significantly enhanced. Therefore, under this scenario the cause and effect of
water economics have to be analyzed in-depth as these plantations are mainly grown on agricultural lands
using scarce irrigation water. There is a need for alternate land use, particularly when the primary objective of
providing fuelwood to locomotive engines is no longer valid.

2.2.2.2 Linear plantations

Linear plantations are normally raised along canals, roads and railway lines. Although a substantial area of the
country contains linear plantations, an estimate of the area under linear plantations is lacking in the Landcover
Atlas. The State of Forestry in Pakistan (Shah and Mohammad, 2016) reports that linear plantations have been
raised over an area of 57 912 avenue kms; containing 2 000 Ave: kms in Balochistan, 13 Ave: kms in GB,
8 665 Ave: kms in KP, 47 041 Ave: kms in Punjab, and 193 Ave: kms in Sindh along canals, roads and railways
(Shah and Mohammad, 2016) for the productive utilization of state land, as well as to provide shade, enhance
scenic beauty, and improve the climate. The main species of linear plantations are Dalbergia sissoo, Acacia
nilotica, Albizzia spp.Tamarix spp and Eucalyptus.
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2.2.3 Farm forestry

Trees on farmlands are an important source of wood stock useful for bridging the huge gap between supply
and demand and for meeting farmers’ domestic requirements for forest products. They also generate sizeable
incomes for households in Pakistan. Consequently, since the 1980s, emphasis on improving trees on farmlands
has remained as one of the fundamental points for various forest strategies in the country. As a result, the
promotion of private forest nurseries and entrepreneurship amongst tree farmers were highly encouraged.
The production of timber and fuel wood on farmlands have considerably increased since then.

As discussed under para 2.1.3, available data pertaining to the status of farm trees resources in Pakistan is
outdated. The provincial and regional status of farm trees resources and species-wise detail of wood stock on
farm lands, as per these reports, is provided in Annex-I and Il, detail of average trees annually felled and
planted/regenerated under farm forestry is provided in Annex-lll. Perusal of these Annexes reveals that the
following changes were observed during the period from 1992 to 2004 (OIGF 2004):

e The area of farmlands had increased by half a million ha;

e Average number of trees per ha had increased from 20.5 to 25.9 registering 26 percent increase;

e The total number of trees on farm lands had increased from 331 to 554 million showing 68 percent
increase;

e The stock had increased from 76.6 to 97 million m3i.e. by 26.6 percent;

e Annual growth of stock increased from 0.8 to 1.17 million m? registering 46 percent increase;

e Block equivalent area of resource increased from 466 000 to 781 000 ha showing an increase of 7.5
percent;

e Number of Eucalyptus, Poplar and Mango trees has increased,

e The number of trees felled annually was less than trees that were added to farm resource.

2.24 Range and pasture lands

Livestock rearing is an integral part of agriculture and an important source of livelihood for rural economies in
Pakistan, as 11.61 percent of GDP was realized from this sector in 2015-16 (Economic Survey 2017). The
grazing areas (excluding forests) are equivalent to 41.368 million ha (Table-3).

Table-3: Distribution of range and pasturelands in Pakistan (ha) by Province

Range Types AJK Balochistan FATA GB ICT KP Punjab Sindh Total

Alpine pasture 0.084 0 0.005 | 0.637 0| 0.649 0 0 1.375
Alpine Scrub 0.004 0 0| 0.023 0| 0.044 0 0 0.071
Range Lands 0.153 29.094 1.179 3.096 0.010 0.794 3.759 1.837 39.922
Total 0.241 29.094 1.184 3.756 0.010 1.487 3.759 1.837 41.368

Source: Bukhari et al, 2012

Important rangelands include alpine pastures, sub-alpine pastures, trans-Himalayan grazing lands, Himalayan
forest grazing lands, Pothwar scrub, desert ranges, Kohistan ranges, Suleman and Balochistan ranges.

The alpine pastures extend over an area of 1.375 million ha and occur between 3 500-3 800 meter ams],
beyond tree limit and below permanent snow and glaciers in the northern mountainous tract in Azad Jammu
and Kashmir, FATA, Gilgit Baltistan and Khyber Pakhtunkhwa. These pastures are comprised mainly of a dense
herbaceous cover of forbs and grass and are extensively used as summer pastures by nomads and
transhumant graziers.

Sub-alpine pastures occur above 3 350 m up to tree limit in a narrow strip; covering 0.072 million ha and
contain stunted trees of Abies webiana and Pinus wallichiana and shrub formations of 1 m to 2 m height. The
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characteristic genera are Salix, Lonicera, Berberis and Cotoneaster with Juniperus and
occasionally Rhododendron or Ephedra. The trees rarely exceed 60 feet in height, they are broadleaved,
crooked and branchy. There is a spring flush of herbaceous flowers, ferns, forbs and grass often forming dense
cover. These type of trees are commonly found in AJK, GB and KP. Although, the sub-alpine pastures are also
known as sub-alpine scrubs and contain woody vegetation, however, they are not timber yielding forests.

The pastures and rangelands in the northern parts are more productive than those in the central and western
parts of the country. Due to misuse and centuries of overgrazing, the productivity of rangelands has been
adversely affected. Thus, the rangelands are producing below potential. This low productivity can be improved
by adopting various management practices such as periodic closures, re-seeding, and improved grazing
management along with breed improvement and promotion of stall feeding.

2.2.5 Landtenure

The forests in Pakistan are usually under public or private ownership. Generally the state manages all public
and the majority of privately owned forests through provincial and regional forest departments; however,
forests in merged FATA are exclusively privately managed, while a few small pieces of natural forests occurring
outside demarcated forests called; mazroas and all private plantations, excluding those of conifers in Hazara
which are privately managed throughout the country. Figure-2 contains information pertaining to the legal
classification of forests, which shows that an area of 5.931 million ha is under management of Forest
Departments of which 4.507 million ha contain forests and 1.424 million ha is rangeland. Of this area 2.264
million ha i.e. 50 percent area is covered by work plans (Shah and Mohammad, 2016). Thus for another 50
percent forests requisite estimates/statistics are not available even with the forest departments.
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0O " ] ] ] ] ] ] ] ] ] ] ] ] ] . Gllglt BaltlStan
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Figure-2: State-controlled forest and rangelands areas by legal classification (in ha) by Province

All reserve forests are owned by the state notified as such under relevant law, and are exclusively managed by
Forest Departments. In AJK and Balochistan state forests have status of a reserve forests, but have not been
legally notified as such. Similarly, unclassified forests in Punjab are also being managed as reserve forests
without any formal notification. The forest reservation process is cumbersome and protracted, during which
rights of claimants are settled. The protected forests are also owned and managed by the State, but are heavily
burdened with legislative rights. Local people have some rights and concessions in these protected forests for
grant of timber for house construction, grazing, grass cutting, collection of dry wood, etc. The Forest
Department was initially created and tasked to manage reserve and protected forests only; while, the
management of other types of forests and specialized functions like watershed and rangelands management
have gradually been added to its portfolio.
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The Resumed forest lands were surrendered by wealthy landlords under Land Reforms Acts of 1959 and 1972
(Jan 1992). Most of these resumed forest lands, particularly those in Hazara have been subsequently declared
as Protected Forests, while the remainder of the resumed forest lands are being managed by the Forest
Departments. A case in point, is the Guzara (subsistence) forests which are privately owned but are managed
by the forest departments. Twentypercent of its net sale proceeds goes to the state as a management fee.
These forests were set aside to meet the bona fide domestic needs of local communities during land
settlement in Hazara (KP), and Murree hills (Punjab) in 1872.

2.3 Products and services

2.3.1 Products

A selection of main forest products are discussed in the following sections:

2.3.1.1 Wood

Timber and fuelwood are the major forest products, making forests and farm lands the main source of wood
production in the country. Reliable up to date statistics on the total growing stock and annual
increment/production of timber from forests for the entire country, however are not available as all forests in
Balochistan and FATA 72 percent of forests in GB 57.5 percent in KP and 61.5 percent in Punjab continue to
be governed in the absence of a proper management plan (Shah and Mohammad, 2016). Most of the work
plans for Sindh and for the rest of forests in AJK, KP and Punjab have also expired and thus the available data
is outdated. As previously mentioned, the only countrywide assessment of forest resources was made by FSMP
in 1992, now outdated. The reports compiled after FSMP have also relied on estimates of FSMP and generated
data with necessary adjustments and projections. Assuming that the growth figures assessed by FSMP (Annex-
IV) in 1992 are still valid, the projected indicative annual growth of wood in forest area is estimated at 8.12
million m? (Annex-V).

2.3.1.2 Trees on farmlands

Trees growing on farmlands are an important source for bridging the gap between demand and supply and to
provide fuelwood at the doorstep of consumers in rural areas. As a result of increasing price of fuelwood and
timber, farm forestry has become a highly profitable business to the extent that instances of production of
industrial timber by replacing traditional agricultural crops are not uncommon in rural areas of Pakistan.
Consequently, cultivation of trees on farmlands has increased over the last few years. The State of Forestry in
Pakistan reports the annual production of 8.83 million m®wood on farmlands, of which; 5.38 million m?is
timber and 3.45 million m? is fuelwood (Shah and Mohammad, 2016).

The data of previous studies referred in section 2.1.3 indicates a healthy trend in the number of trees
regenerated/planted in every province/region being higher than the number of trees felled per year (Annex-
[11). Thus the farm forestry provides hope for bridging the gap between supply and demand for forest products.
It can also be used as a tool to reduce pressure on natural forests, provided its potential can be properly
harnessed by enhancing synergies between trees and agricultural crops. A word of caution, however as trees
on farmlands are not a substitute for critical environmental and ecologica