
 

 

 

 

TALLINN UNIVERSITY OF TECHNOLOGY 

SCHOOL OF ENGINEERING 

Environmental Engineering and Management 

 

 

Deforestation in Pakistan: efficiency of forestry policies and 

measures for sustainable forest management. 

 

Metsa raadamine Pakistanis: metsapoliitka tõhusus ja meetmed 

jätkusuutlikumaks majandamiseks. 

 

MASTER THESIS 

 

 

 

 

  

Student:          Muhammad Bilal 

Student code:          194395EABM 

Supervisor:          Professor Arvo Iital 

 

 

 

 

 

 

 

 

 

Tallinn 2021 



 

 

 

(On the reverse side of title page)        

  

 

AUTHOR’S DECLARATION 

 

 

Hereby I declare that I have written this thesis independently. 

No academic degree has been applied for based on this material. All works, major 

viewpoints, and data of the other authors used in this thesis have been referenced. 

 

 

 

“.......” .................... 2021.. 

 

 

Author: ............................ 

/signature / 

 

 

The thesis is in accordance with terms and requirements. 

 

 

“.......” .................... 20…. 

 

 

Supervisor: …......................... 

            /signature/ 

 

 

Accepted for defence 

 

 

“.......” ....................2021 

 

 

Chairman of theses defence commission: ................................................. 

       /name and signature/ 



 

 

Non-exclusive license for reproduction and publication of a graduation thesis1 

 

 

I Muhammad Bilal  

 

1. grant Tallinn University of Technology free license (non-exclusive license) for my thesis 

Deforestation in Pakistan: efficiency of forestry policies and measures for 

sustainable forest management. 

 

Supervised by Professor ARVO IITAL, 

     

1.1 to be reproduced for the purposes of preservation and electronic publication of the 

graduation thesis, incl. to be entered in the digital collection of the library of Tallinn 

University of Technology until expiry of the term of copyright. 

 

1.2 to be published via the web of Tallinn University of Technology, incl. to be entered in 

the digital collection of the library of Tallinn University of Technology until expiry of the 

term of copyright. 

 

2. I am aware that the author also retains the rights specified in clause 1 of the non-

exclusive licence. 

 

3. I confirm that granting the non-exclusive licence does not infringe other persons' 

intellectual property rights, the rights arising from the Personal Data Protection Act or 

rights arising from other legislation. 

 

 

______________ (date) 

 

 

TalTech Department’s title 

 
1The non-exclusive licenceis not valid during the validity of access restriction indicated in the 

student's application for restriction on access to the graduation thesis that has been signed by the 
school's dean, except in case of the university's right to reproduce the thesis for preservation 
purposes only. If a graduation thesis is based on the joint creative activity of two or more persons 
and the co-author(s) has/have not granted, by the set deadline, the student defending his/her 
graduation thesis consent to reproduce and publish the graduation thesis in compliance with clauses 
1.1 and 1.2 of the non-exclusive licence, the non-exclusive license shall not be valid for the period. 

 



 

 

THESIS TASK 

Student: Muhammad Bilal (194395EABM) 

Study programme, Master’s Degree 

Main speciality: Environmental Engineering & Management 

Supervisor(s): ARVO IITAL, Professor, +372-6202506 

 

Thesis topic: 

(In English) Deforestation in Pakistan: efficiency of forestry policies and measures for 

sustainable forest management. 

(In Estonian) Metsa raadamine Pakistanis: metsapoliitka tõhusus ja meetmed 

jätkusuutlikumaks majandamiseks. 

 

Thesis main objectives:  

1.  Compiling data and literature review on forestry activities and its environmental 

impacts in Pakistan. 

2. Assessing the efficiency of forestry activities and policies in region through public 

opinion.  

4. Based on survey results proposing policy recommendations for sustainable forest 

management in Pakistan. 

Thesis tasks and time schedule: 

No Task description Deadline 

1. Literature review of deforestation practices in Pakistan 02.2021 

2. Developing of survey questionnaire 03.2021 

3. Analysis of survey results 05.2021 

 

Language: …………  Deadline for submission of thesis:“.......”.........20….a 

 

Student: …………………….. .......……........  “.......”………….....................20….a 

/signature/ 

Supervisor: ………………… …………………….. “.......”......................20….a 

/signature/ 

Consultant: ………………… …....................... “.......”......................20….a 

/signature/ 

Head of study programme: ……………..................... “.......”......................20…..a 

  /signature/ 

Terms of thesis closed defence and/or restricted access conditions to be formulated on the 

reverse side 



 

 

Table of Contents 

1. INTRODUCTION ........................................................................................... 1 

2. LITERATURE REVIEW .................................................................................... 3 

2.1. Area of Study ........................................................................................... 3 

2.2. Deforestation ........................................................................................... 5 

2.3. Causes of Deforestation ............................................................................. 6 

2.3.1. Commercial Agriculture ....................................................................... 6 

2.3.2. Cattle Ranching .................................................................................. 7 

2.3.3. Firewood Collection ............................................................................. 9 

2.3.4. Illegal wood logging .......................................................................... 11 

2.3.5. Forest Fires ...................................................................................... 12 

2.3.6. Infrastructure building ....................................................................... 13 

2.4. EFFECTS OF DEFORESTATION .................................................................. 15 

2.4.1. Climatic Influence ............................................................................. 16 

2.4.2. Soil Erosion ...................................................................................... 17 

2.4.3. Loss of Biodiversity ........................................................................... 19 

2.5. Reforestation Projects in Pakistan ............................................................. 21 

2.5.1. Billion tree Tsunami Project ................................................................ 21 

2.5.2. Ten Billion Trees Tsunami Programme- Phase-I .................................... 22 

3. RESEARCH METHODOLOGY ............................................................................... 23 

3.1 Overview ............................................................................................... 23 

3.2 Developing Survey Questionnaire .............................................................. 25 

3.2.1. Participants Demographic Formation ....................................................... 25 

3.2.2.  Survey Main Questions ......................................................................... 28 

4. Results and Analysis ................................................................................... 31 

4.1. Survey Questions General Analysis ............................................................ 31 

4.1.1. Knowledge regarding the environmental consequences of Deforestation .. 31 

4.1.2. Attitudes towards tropical forest conservation and protection ................. 32 

4.1.3. Attitude towards wood energy consumption in the region ....................... 34 



 

 

4.1.4. Increasing Population and Migration impact on deforestation .................. 34 

4.1.5. Locals attitude towards reforestation efforts in the region ...................... 35 

4.1.6. Attitude towards the efforts of all concern bodies to tackle deforestation . 37 

4.1.7. Monitoring approaches for the Billion Tree Tsunami project survey results 38 

4.1.8. Attitude towards the role of sound policies in forest degradation ............. 40 

4.1.9. Public opinion toward main driver of deforestation ................................ 41 

4.1.10 Potential activity to address Deforestation in Locals perception ............... 43 

4.2. Provincial Based Analysis ............................................................................ 44 

4.3. Educational and age Based Analysis. ............................................................ 49 

4.4. Occupation Base Analysis ............................................................................ 52 

5. Summary .................................................................................................. 55 

References ......................................................................................................... 58 

 

 

 



1 

 

1. INTRODUCTION 

Forests are critical to the livelihoods of billions of people all over the world[1], supplying 

wood fuel as a source of energy for regular cooking and heating, Providing a variety of 

wildlife environments, as well as preserving biodiversity[2]. and ensuring that ecosystem 

services perform their full range of functions. Unfortunately, significant forest loss has 

occurred from depletion and clearing of forest resources to meet the basic needs of a rising 

population and stimulate economic growth, Especially the tropics, where more than two-

thirds of the world's biodiversity is present. [3].  

Forest clearance and destruction result in major habitat loss, Furthermore it is responsible 

for producing 10% and 25% of carbon dioxide emissions worldwide[4]. The world lost 

approximately 26 million hectares (ha) of forest every year between 2014 and 2018, with 

the tropics accounting for nearly all of it[5]. At whatever scale, it is imperative that we 

take bold steps to prevent or even reverse the trend of forest cover loss to prevent the 

future damages. Carbon storage, oxygen production, soil protection, and water cycle 

control are just some of the benefits trees provide to our planet, they sustain natural and 

human food systems and provide habitats for countless species, including humans[6]. 

Trees and forests are our best air cleaners, and due to their critical position in the 

terrestrial environment, it is harder to envision many species, including ours, surviving on 

Earth without them. 

Pakistan is a developing country with a forest-covered area of 4.3478 million ha, which is  

5.1% of the territory[7]. Of that 3.44 million hectares is governed by the Forest 

department management, while privately own area is 0.781 million hectares[7]. The forest 

area is gradually decreasing in the various region of Pakistan[7]. The annual rate of 

reduction of 270 km2 is observed for the total covered area, there are estimations that the 

rate of deforestation is up to 1.5% of the forest land annually which is a big sign of worry 

and quite an alarming situation[7]. Furthermore, The Estimation of the international union 

for conservation of nature (IUCN) is that if the population of Pakistan continues to grow 

at the current pace with ever-increasing wood demand with no alternate sources of wood, 

there would be a 3% increase in the demand for wood every year[7]. 

Different approaches for determining the causes of deforestation and forest degradation 

D & D on a global scale have been employed up till now. To assess the drivers of 

deforestation, Curtis et al. [8] utilized satellite images and a forest loss categorization 

framework. The key factor was forest clearing for commodity production (27 percent), 

followed by logging activities (i.e., forestry, 26 percent), shifting agriculture (24 percent), 

and wildfire (23 percent). A research conducted by Skutsch and Turnhout [9] 
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demonstrated that  Local agents were responsible for more than 70% of the driver of  D 

& D in 12 tropical nations. This demonstrated that, before implementing any policy 

measures for effective implementation, direct interviews and field observations are 

necessary to classify the drivers and their agents at the local level. Therefore, through an 

overview of local perceptions in Pakistan, this study aims to classify the drivers of 

deforestation and forest destruction, the agents of these drivers, and the necessary 

activities for reducing these drivers, efficiency of the current forest management system, 

and monitoring approach of ongoing reforestation project in Pakistan i.e., Billion tree 

Tsunami project.  In general, the scope of the study includes: 1) Compiling data and 

literature review on forestry activities and its environmental impacts in Pakistan, 2) 

Assessing the efficiency of forestry policies in region, 3) Proposing policy recommendations 

for more sustainable forest management in Pakistan.  
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2.  LITERATURE REVIEW 

2.1. Area of Study  

Pakistan's Islamic Republic lies between 24° and 37° North latitudes and 61° and 76° East 

longitudes[10]. Pakistan is bordered on the east by India, with whom it shares a 2,192 

km boundary, and on the west by Iran and Afghanistan, with whom it shares 909 km and 

2,430 km of shared border, respectively. It extends north to the great Karakoram and 

Hindukush Mountain ranges, with peaks as high as the K2 (8,611 meters) and the Nanga 

Parbat (8,126 meters). It borders the Arabian Sea in the south, with a coastline of 1,046 

km. In the north, it shares a 523 kilometers boundary with China as shown in Figure 1[11]. 

The total area of Pakistan is 88.430 million hectares, while the total population is more 

than 207 774 million. Baluchistan, Khyber Pakhtunkhwa (KP), Punjab, Gilgit, and Sindh 

are the five provinces that constitute Pakistan.  The Federally Administered Tribal Area 

(FATA), and Islamabad Capital Territory (ICT) are the special areas of Pakistan[10]. In 

general, the terrain of Pakistan is mountainous, also the elevation from the sea can go up 

to 8611 meters in different places. Almost 65% of land consists of mountain ranges. In 

Pakistan, 49 percent of the country is arid, receiving less than 250 millimetres of rain per 

year, while 35 percent is semi-arid, receiving 250-500 millimetres per year. [10] However, 

the remaining 16 percent is known as the sub-humid zone mostly situated in the northern 

mountainous area and contain forest in great numbers[10]. The below figure 1 shows 

geographical information in the region and province-wise distribution of Pakistan. 

However, figure 2 shows the forest cover map of Pakistan[7]. 
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Figure 1 Geographical map of Pakistan[12]. 

 

 

 

 

Figure 2 Forest Cover Map of Pakistan[12]. 
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2.2. Deforestation 

Deforestation is the destruction of forests, which results in land degradation and 

contributes to the release of greenhouse gases that harm the climate, will lead to a loss 

of biodiversity,  disruption of water cycles, increased soil erosion, floods and slides, and 

human-animal conflicts[13]. According to FAO (Food and Agriculture Organization of 

United States), Although the rate of deforestation has decreased during the last three 

decades, Since 1990, it has been projected that 420 million hectares of forest have been 

destroyed due to conversion to other land uses.[14]. Deforestation was observed as 10 

million hectares per year between 2015 and 2020, down from 16 million hectares per year 

in the 1990s. The world's primary forest has reduced by almost 80 million hectares since 

1990. [14]. 

According to data released by Global Forest Watch, Pakistan lost 9.68 Kha of tree cover 

between 2001 and 2020, which is equal to 0.99 percent of tree cover lost between 2000  

and 2020. Tree cover loss is shown in Figure 3[15]. 

 

 

 

Figure 3 Pakistan tree cover loss from the year 2000 to 2020[15]. 

 

Figure 3 shows that the forest area has been steadily decreasing. In 2006, 1.35 hectares 

of tree cover were lost. Compared to past years, there has been a significant reduction in 

tree cover. However, as shown in figure 3, there is a decreasing trend in tree cover loss 

from 2007 to 2015. While, in 2015 and 2016, there has been a slowdown in tree cover 

loss. Moreover, there has been no notable rise or decrease in forest cover loss between 

2018 and 2020. 
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2.3.  Causes of Deforestation 

To determine the drivers of deforestation and forest degradation, many methodologies 

were utilized until recently. Curtis et al [16] utilized satellite photos and a forest loss 

categorization technique, to understand the causes of D & D on a global scale. They 

identified that logging activities were the leading cause (27 percent), followed by removing 

forests for commodity production (i.e., forestry, 26 percent), altering agricultural practices 

(11 percent), and wildfire (23 percent). Jayathilake et al. [17] identified some of the 

primary drivers of D & D in the investigated regions by collecting data from landscape 

managers who oversee 28 tropical landscapes in the tropics via a questionnaire survey 

Commercial and subsistence agriculture, followed by settlement expansion and 

infrastructure development, were the main drivers of deforestation, according to their 

findings. In these iconic conservation settings, land was specifically cleared for rice, 

rubber, cassava, and maize agriculture. By conducting and evaluating data from scientific 

publications, national and international publications, and other sources, Urban growth, 

infrastructure, mining, agriculture for local sustenance, and agriculture for commercial 

purposes were recognized as the five main drivers of deforestation on all tropical 

continents by Green et al. [18]. Furthermore, Forest livestock grazing, uncontrolled fires, 

fuelwood charcoal, and timber logging were also highlighted as four other drivers of forest 

degradation. 

Although previous research into the causes of tropical deforestation has provided useful 

insights, it has failed to focus on the variables that are genuinely thought to be critical for 

the survival of local people, especially those whose livelihoods have long relied on forest 

ecosystem services for subsistence. Van Khuc et al. [15] in Vietnam indicated that before 

initiating any interventions to reduce D & D, it is necessary to identify the factors at the 

local level. Because the drivers involve so many agents, any policy interventions that do 

not target the individual agents of the drivers are guaranteed to fail [19]. The causes are 

explained in the following chapter. 

Skutsch and Turnhout [19] also investigated the drivers of D & D in 12 tropical countries 

and discovered that indigenous agents were responsible for more than 70% of D & D[9].  

 

 

2.3.1. Commercial Agriculture  

Agricultural expansion (especially commercial agriculture) is the single most important 

cause of tropical deforestation[20]. Forests are considered to have covered around 40% 

of the world’s geographical area, or around 6000 million ha before agriculture began 

roughly 8000 years ago. The expansion of agriculture around the globe rise until AD 1500 
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led to the clearing of many forests, particularly those on the most accessible and fertile 

ground[21]. Small-scale farming and changing cultivation have long been responsible for 

deforestation in the tropics, but this is no longer the case. Many studies have shown that 

commercial agriculture and other factors, not only the small farmers or moving growers, 

are the primary causes of deforestation in the tropics, in which the mass of deforestation 

occurring[22], [23].  

Regarding Pakistan, a study conducted by Manan and others [24] in Pakistan, conducted 

a case study and examined the use of land-use/land-cover changes in monitoring and 

projecting forest biomass carbon loss. During the study period, forest land decreased from 

40936.77 ha to 36709.23 ha, agricultural land increased from 4220.46 to 10374.64 ha, 

and built-up area increased from 1497.60 to 5395.12 ha. The average annual biomass and 

carbon losses were 50.34 Gg ha-1yr_1 and 31.33 ha-1yr_1, respectively. Furthermore, the 

study also illustrated Temporal statistics of LULCC (Land-use and land cover change) and 

it can be observed from table 1 that land-use area for agriculture is expanding and forest 

land area is shrinking. Furthermore, future predictions show the same trend. However, 

Table 2 presents the percent change of land use classes. The table (1 & 2) below illustrates 

the results in detail.  

 

Table 1. Temporal statistics of LULCC (Land-use and land cover change)[24]. 

 

 

Table 2. % Change of Land use Classes[24]. 

 

 

2.3.2. Cattle Ranching  

The use of cattle to provide food for people is fundamentally big-scale, implying that a 

huge quantity of land is required to produce a small amount of food[25]. As a result, 

pasture accounts for almost 70% of all agricultural land worldwide (3.4 billion hectares 
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out of 4.9 billion)[26]. However, Humans, on the other hand, consume just around 33% 

of their protein and 17% of their calories from animals[27]. In southern Brazil, where 

cattle pasture had historically required minimal fresh forest clearing as it extended into 

savannas, temperate grasslands, or long-deforested areas, the forest was in the way in 

the Amazon. As a result, the northward expansion resulted in widespread 

deforestation[25]. Furthermore, data from 2010-2014 is presented in below figure, it can 

be observed that cattle ranching accounts for highest percent (40.7%).  

 

 

Figure 4 Share of tropical deforestation from agricultural products[28]. 

 

Northern Pakistan’s grasslands and rangelands are more productive than those in the 

country’s central and western regions. Rangeland production has suffered because of 

mismanagement and centuries of overgrazing. As a result, the rangelands are not 

producing to their full capacity[10]. 

A survey of 120 persons was done figure 5 to find out how the indigenous people in Dir 

Kohistan (Northern Area of Province Khyber Pakhtunkhwa) use the woodlands. Fuelwood, 

animal grazing, and infrastructure are the three main primary drivers of deforestation 

recognized. These woodlands are utilized for fuelwood by 120 of the 120 respondents (100 

percent). It is used by 84 respondents (70%) for livestock grazing, 40 respondents (33%) 

for infrastructure, and 64 respondents (53%) for black marketing[29]. 
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Figure 5 Direct causes of deforestation in Dir Kohistan (Province Khyber- 

Pakhtunkhwa)[29]. 

 

Pakistan’s cattle population is projected to be 176.659 million (Economic Survey of 

Pakistan and Livestock sector, 2013). Table 3 shows estimated livestock figures for 2004-

05 and 2013-14. As a result, the livestock population has grown at 2.6 percent 

annually[10]. 

 

Table 3. Pakistan estimated livestock figures (Million) for 2004-05 and 2013-14[10]. 

 

 

 

2.3.3. Firewood Collection  

Wood has been the principal fuel for a fire since it was first discovered. Although most of 

the developed world today uses fossil fuels such as coal and petroleum for cooking and 

heating, wood fuels are still a key source of energy for people in poor countries[25]. Here, 

wood fuels account for between 50 and 90 percent of the fuel used[30]. Every year, around 

1.4 billion cubic meters of firewood are consumed in the tropics, and around 40 million 

metric tons of charcoal are created[25]. The energy usage of the CFUG understudy is 

comparable to that of other emerging countries. Biomass (fuelwood) is used by the 

majority of homes for energy. However, energy dependence varies with time and with 

socioeconomic situations, with high-income households dependent on alternative energy 

sources such as LPG and the poor continuing to rely on wood fuel[31]. The household 

survey 2016-2018 revealed that low-income households have more wood fuel 
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consumption and emit nearly two-fold CO2 compared to affluent ones (Figure 6). 

Furthermore, future predictions for firewood consumption in developing countries are 

illustrated in the below figure. The provided data shows that in developing countries 

firewood collection for fuel is more.  

 

 

Figure 6 Firewood consumption based on economic class[31]. 

 

 

Figure 7 Future projection of firewood consumption in developing countries[25]. 

 

In the Regional Wood Development Programme (RWEDP), wood energy accounts for 

roughly 30% of total energy consumption in Asian member countries, including Pakistan. 

Even though wood’s share of national energy consumption is declining in these countries, 

its consumption is still rising in absolute terms (Figure 7). Nearly every single country in 

South and Southeast Asia is a major user and producer of wood fuel. The FAO (2009a) 

estimated that 72 percent of all wood used in Pakistan is consumed as fuelwood[32]. 
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           Figure 8 historic trends and projections for wood consumption in Pakistan[32]. 

 

2.3.4. Illegal wood logging  

Illegal logging refers to the practice of collecting timber in contravention of local laws 

and regulations. Illegal logging is a global concern with significant economic, 

environmental, and repercussions[33]. According to U.S. Agency for International 

Development (USAID), The unregulated wood business, which is worth an estimated 

$51–$152 billion each year, endangers the world's forests while also depriving local 

communities who rely on forests for food, health, and wealth. Corruption tied to illegal 

logging weakens the rule of law and perpetuates the global criminal cycle[34]. 

According to the United Nations Environment Programme and the international law 

enforcement agency Interpol, illegally processed timber accounts for 15-30% of all 

timber traded globally. Southeast Asia has some of the world's highest deforestation 

rates. Forest degradation is also exacerbated by unsustainable demand for high-value 

hardwoods[35]. 

In countries like Pakistan, loggers cut down countless trees each year, some of them 

illegally. They create roads to access more and more isolated forests to gain more 

economic benefits, causing increased destruction[7]. However, all logging, whether 

illicit or legal, results in deforestation[7]. Illegal loggers have been chopping down 

trees in Gilgit-Baltistan, Pakistan, for decades with little ramifications[36]. 
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On a global basis, $1.81 trillion is used in the underground market sector, including $7 

billion for illicit logging. Pakistan contributes $6.53 billion to the underground market 

sector, with $782 million going to illegal forestry. These figures are from annual 

estimates of illegal wood harvesting Nazir et[32]. 

 

2.3.5. Forest Fires 

Despite the fact that wildfires is a natural phenomenon in some forest ecosystems, Even 

in tropical rain forests, where wildfires are unusual and exceptionally devastating, fire 

seasons are becoming more intense and broad. More frequent, larger, and more intense 

wildfires are becoming more common as a result of climate change-induced hotter, drier 

weather combined with inadequate land management[37]. Forest fires are projected to 

play a critical part in the loss of forest biomass as extreme drought events become more 

common in the future[38].  

The peak fire season in Pakistan usually starts in mid-January and lasts for around 18 

weeks. Between the 25th of May 2020 and the 17th of May 2021, there were 1,129 VIIRS 

(Visible Infrared Imaging Radiometer Suite) fire alarms reported, based solely on high 

confidence alerts. When compared to past years, dating back to 2012, this is normal[15]. 

The below figure presented by Global Forest watch presents the graphical illustration.  

 

 

Figure 9 Forest fires in Pakistan from May 2020- May 2021[15]. 
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2.3.6. Infrastructure building  

In the tropical region, urbanization has been identified as one of the primary sources of 

deforestation and land degradation[39]. Urbanization and population growth increase the 

demand for new infrastructure. In addition, Infrastructure development is considered to 

have both beneficial and bad consequences in terms of deforestation[40]. Fewer lands 

may need to be deforested as countries modernize and develop their infrastructure, as 

demand for infrastructure may be met without the development of additional roads, 

railroads, and other infrastructure[40]. However, developing countries may be forced to 

extend rather than modernize their existing infrastructure. Deforestation is expected to be 

harmed as a result of such an expansion[40]. 

China, India, Indonesia, Pakistan, and Bangladesh are among Asia's most populous 

countries. The urban areas of the world are home to half of the world's inhabitants. 

According to the UN, 64 percent of people in developing nations will be urbanized by 

2050[41]. However, Shah and others conducted a case study regarding four decadal urban 

land degradation in Pakistan. In the study, Landsat satellite imageries were used to classify 

the LULC change in class transition. The below figures (10 & 11) show that build up land 

in the capital territory(Islamabad) increased in the last two decades[42].  

 

 

Figure 10 Islamabad Land Cover Land Use in 2009[42]. 
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Figure 11 Islamabad land cover land use in 2019[42]. 

 

The below table 4 presented by the same study presents the landscape pattern change 

from 1979 to 2019 in the Capital territory of Pakistan. It can be seen from the below 

table 4 that in 2019 built-up land is increased by 52.4% in 2019, while on the other side 

forest land is decreased from 19.3% (1979) to 10.3% in 2019[42] and is decreased by 

9%. 

 

Table 4. Landscape pattern change from 1979 to 2019[42]. 
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2.4.  EFFECTS OF DEFORESTATION  

According to the World Wildlife Fund [43], 12 to 15 million hectares of forest are lost every 

year, which is the equivalent of 36 football fields per minute. When forest cover is 

destroyed, it not only causes massive soil erosion and landslides but also deprives species 

of habitat, making them vulnerable to be hunted. Erosion can also create stagnant water 

pools, which are ideal breeding grounds for mosquitos, which are well-known carriers of 

malaria, yellow fever, and the Nipah virus, along with many other diseases[44] Given that 

tropical forests are home to 80% of the world's known species, deforestation puts a large 

portion of the planet's biodiversity at risk. Deforestation is also responsible for 15% of 

global greenhouse gas emissions [43] 

Deforestation and the human population are directly proportionate to one another. With 

each passing day, the human population grows, necessitating greater industrialization and 

infrastructural standards, which leads to the exploitation of forestry resources to meet 

varied needs such as housing, agricultural land, furniture, paper, instruments, and 

charcoal. Sadly, wildlife species are the first to be impacted by deforestation[45]. 

Furthermore, according to Robert[46], the following are some of the environmental 

consequences of excessive forest degradation. 

 

I. It causes modifications in the natural plant cover's composition and structure. 

Furthermore, results in the loss of valuable flora and fauna resources.  

II. Wildlife migration results in mass destruction or relocation, resulting in a decline in 

the source of animal protein. 

III. Desertification and the development of semi-arid areas are also the consequences. 

IV. Deforestation has an impact on the water cycle as well. When forests are 

indiscriminately exploited, trees can no longer collect groundwater and release it 

into the atmosphere, resulting in drier weather. The amount of water in the soil 

and the amount of moisture in the atmosphere are both reduced by deforestation. 

V. Soil erosion, flooding, and landslides are also the consequences of deforestation. 

Surface water runoff, which moves far quicker than subterranean flows, is 

generated by deforested areas. Faster surface water transfer can result in flash 

flooding and more localized floods, limiting the amount of nutrients in the soil.  

VI. Reduced evapotranspiration, which reduces atmospheric moisture and, in some 

situations, lowers precipitation amounts, is a result of indiscriminate forest 

degradation. 

VII. Forests are being degraded ruthlessly, resulting in a loss of biodiversity and the 

extinction of numerous species. Deforestation has resulted in a degraded 
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environment with diminished biodiversity. Forests promote medicinal conservation 

while also supporting biodiversity by providing habitat for wildlife.  

 

2.4.1. Climatic Influence 

2.4.2. Global warming is caused by the accumulation of carbon dioxide in the 

atmosphere[47]. Between 2015 and 2017, annual gross carbon dioxide 

emissions from the loss of forest cover in tropical nations averaged 4.8 

gigatons(Figure 12)[48]. 

 

 

Figure 12 Annual gross carbon dioxide emissions from tree cover loss in tropical 

countries[48]. 

 

If tropical deforestation were a country, it would rank third in carbon dioxide-equivalent 

emissions, trailing only China and the United States. [48]. 

However, in Pakistan's future energy mix will be harmful to the environment[49]. 

According to projections, Pakistan's overall GHG emissions will rise from 347 million tons 

of CO2 equivalents (Mt CO2-eq) in 2011 to 4621 Mt CO2-eq in 2050. In Table 5 Emissions 

from Land use, land‐use change, and forestry (LULUCF) is showing an increase from 10 

(Mt CO2 eq) in 2010 to 35 (Mt CO2 eq) in 2050[49]. 
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Table 5. Existing and future emissions of Pakistan[49]. 

 

 

2.4.3. Soil Erosion 

Clearing of ground vegetation in conjunction with timber harvesting, agricultural 

cultivation, mining, residential, and recreational development is a prevalent form of land-

use change in humid tropical regions[50]. Soil erosion is a key indicator of forest 

deterioration. Soil erosion degrades water quality, pollutes watersheds with nutrients and 

sediments, and is both an indication and a cause of diminished soil fertility (and potentially, 

therefore, reduced forest productivity). It can also restrict access to the forest and obstruct 

the collection of products like timber in extreme cases[51]. 

The funding of the studies carried out by Jiabao, Pierre and Co. were that the precipitation 

pattern and runoff generation are governed by various geographic factors and 

anthropogenic activities, in addition to the temperature itself. For example, deforestation, 

which removes the protection afforded by the natural cover, can cause soil erosion and 

ecosystem disruption, affecting surface roughness, infiltration rates, and, ultimately, fast 

versus base flow[52]. 

Deforestation can also increase surface runoff rather than reduce it: as the forest 

deteriorates, soil water retention capacity is compromised, and base flow is reduced, 

resulting in more rain converted to surface runoff[53]. 

In another study to examine the effect of land use in headwater catchments on stream 

discharge, M. C. Roa, S. Brown, and Co. adopted a comparative catchment 

methodology[54]. During the study of the conversion of three catchment areas, it was 

observed that the area with a higher percentage of area with forest cover had less 

variability inflows, and the catchment with a higher percentage of area in wetlands had a 

slower decline inflow in the dry season[54]. For tropical ecosystems, evidence is shown 

for the infiltration trade-off theory, which claims that after forest removal, soil infiltration 

rates are lower and water losses by fast flow are greater than gains from reduced 
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evapotranspiration. This is consistent with the results of using the linear reservoir model, 

which demonstrates a faster water release for the least forested catchment[54].  

In Pakistan, the estimated average soil erosion in Pakistan in 2005 was 1.79 ± 11.52 

ton/ha/year(mean ± standard deviation at 95% confidence interval), which climbed to 

2.47 ± 18.14 ton/ha/year in 2015[55]. In Azad Jammu & Kashmir, the rate of soil erosion 

has increased the most in the last ten years among seven administrative entities (2005 - 

2015) followed by Khyber Pakhtunkhwa and Gilgit Baltistan province[55]. 

 

Table 6. Annual soil erosion estimation (mean ± standard deviation) in 2005 and 2015 at 

the national and Administrative Unit[55] 

 

 

 

Soil erosion increased in high altitudes according to the study period (2005-2015), possibly 

due to poor weathering of rocks, increased surface runoffs, landslides, deforestation, forest 

degradation, natural catastrophes, and other factors[55]. 

 

 

 

Figure 13 soil Erosion from 2005 to 2015 and soil Erosion change at altitude[55] 
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2.4.4. Loss of Biodiversity 

Around 80% of all land-based species rely on forests for their survival. The biodiversity 

within forests has altered as forest cover has fluctuated through time[56]. After forest 

loss, local scale increases and declines in abundance, species richness, and temporal 

species replacement (turnover) were exacerbated by as much as 48 percent, according to 

a study by Gergana N., Isla, and Co[57]. Species at risk from land-use change, according 

to IUCN(International Union for Conservation of Nature) threat assessments[57]. 

  

Table 7 Changes in numbers of species in the Critically threatened and Endangered 

categories from 1996 to 2021[58] 

 

 

 

In a developing country like Pakistan, biodiversity risks are greater[59]. The northern 

Hindu Kush-Karakoram-Himalayas (HKH) mountain range in Pakistan, which is part of a 



20 

 

larger mountain arc stretching across South and Central Asia, is particularly important in 

terms of biodiversity, as it contains many rare and endangered species of flora and fauna, 

as well as some of the last viable populations of certain species such as the Deosai brown 

bear[60]. The region has different animals species such as Musk deer (Moschus 

chrysogaster) Snow leopard (Uncia uncia), Large mammals include the Astor markhor 

(Capra falconeri falconeri), Blue sheep (Pseudois nayaur), Himalayan black bear (Ursus 

thibetanus), Himalayan brown bear (Ursus arctos), Himalayan ibex (Capra ibex siberica), 

Ladakh urial (Ovis vigenei vigenei), Marco Polo sheep ( (Uncia uncia)[61], In addition, the 

region's flora is diverse, and contain herbaceous plants (mainly of the Asteraceae family) 

in drier lowlands[62]. 

Furthermore, these mountains are home to around 350 kinds of plants, 230 species of 

birds, 54 species of mammals, 23 species of herpetofauna, and 23 species of 

herpetofauna. However, with more research, this could alter[60]. 

Habitat fragmentation owing to deforestation and shifting land use and subsistence 

hunting and fishing, human-wildlife conflicts, unsustainable wood, and peat harvesting, 

and fast-expanding tourism all threaten biodiversity in the HKH (Hindu Kush- 

Karakoram-Himalayas) region[63]. 

 

Table 8 Distribution of big mammals in districts of Hindu Kush-Karakoram-Himalayas 

(HKH) region of Northern[60] 
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2.5. Reforestation Projects in Pakistan  

2.5.1. Billion tree Tsunami Project 

In 2014, the government of Khyber Pakhtunkhwa (KP) initiated the Billion Tree Tsunami 

Project to combat climate change. According to the Government of KPK's plan, the BTTAP 

(Billion Tree Tsunami Afforestation Project) aims to increase forest area by 20% to 22% 

by 2018[64]. The estimated number of tree saplings to be planted is 550 million, which 

will be planted in two phases, with 450 million saplings naturally produced in forest 

enclosures. The plant species that would be used in the plantation project are Walnut 

(Juglans), Aeasia Arabia, chir pine (Pinus roxburghii),palosa (Aesiasmodesta), Indian 

rosewood (Dalbergia sisoo), ziziphus, safeeda (eucalyptus)[64]. The government intends 

to put an additional 30,000 hectares of land under forest cover per year, according to the 

plan[65]. 

In figure 14, the area has been shown in which this project has been carried out in the 

province of KP. 

 

 

Figure 14 Map of the BTTAP project Area Involving KP Districts, Pakistan[66] 

 

 

 

 



22 

 

2.5.2. Ten Billion Trees Tsunami Programme- Phase-I 

The Ten Billion Tree Tsunami Project is a federal government program designed to address 

the rapid changes that have occurred over the last decade. It is a project that will take 

four years to complete (2019-2023). This project is being carried out by Pakistan's Ministry 

of Climate Change, with assistance from provincial agencies such as the Provincial Forest 

institution and Wildlife Departments. On September 2nd, 2018, Pakistani Prime Minister 

Imran Khan officially launched this project[67]. 

In five years, the first phase would cost up to 2 billion. The key goal of this massive project 

is to restore Pakistan's forest sector and protect the country's wildlife. Even, to ensure 

that the protected areas are preserved. Also, assist in the promotion of eco-tourism, 

community engagement, and job development[67]. 

The estimated budget for this initiative is 109.59 billion dollars, with 15.59 billion dollars 

set aside for wildlife. Through this initiative, the COVID-19 pandemic forest and wildlife 

department were able to create green jobs for 84,609 people. The 430 million plantation 

target was reached, and a new 1 million plantation target is set until June 2021[67]. 
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3. RESEARCH METHODOLOGY  

3.1 Overview  

This study aims to identify the drivers of deforestation and forest degradation, the agents 

of these drivers, and the necessary activities to reduce these drivers, based on analysis of 

local opinions in Pakistan. To observe the opinion of the local people in Pakistan regarding 

the effectiveness of Pakistan's current forest management system, as well as their views 

regarding the monitoring of the ongoing reforestation effort. Based on those results, 

Proposing policy recommendations for more sustainable forest management in Pakistan. 

A survey was created and distributed around Pakistan among people The questionnaire 

was delivered across Khyber Pakhtunkhwa via personal acquaintances and among forestry 

professionals, who subsequently passed it on to others. Personal contacts, as well as 

Facebook and WhatsApp groups, were utilized to distribute the questionnaire to people of 

all ages and occupations in other provinces (Sindh, Punjab, Baluchistan, and Gilgit 

Baltistan) to understand their perspective on Pakistan's forestry sector. 

Furthermore, utilizing the above-mentioned links, the survey form was sent to about 500 

individuals, and 171 responses were received. There were 9 responses that were 

incomplete or unrealistic which were discarded. The percentage of people that responded 

was around 35%. 

Furthermore, people of different ages, backgrounds, and provinces were targeted. But it 

was largely educated individuals that responded. The reason for this could be due to their 

access to internet services in urban area. In addition, less participation from individual as 

compared to highly educated also points toward the fact that rural areas have a lower 

number of literate individuals as well as limited access to internet services. 

The goals of the survey were defined as  

 

1. To determine the extent to which indigenous peoples are aware of the 

environmental repercussions of deforestation. 

2. To get the opinion of locals about the role of the Forest management system of 

Pakistan in reforestation and deforestation activities. 

3. To analyse how satisfied residents are with the forest sector's monitoring 

procedures for the Billion Tree Tsunami initiative. 

4. To understand how individuals perceive the primary factors of deforestation. 

5. Based on an analysis of local perceptions in Pakistan, the measures required to 

reduce these drivers. 
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The distribution of the survey form was the next step. As a result, a Google form was 

created and distributed to people of various ages and backgrounds in Pakistan. Social 

media and personal contacts were all used to distribute the questionnaire survey. The 

information gathered was then analyzed in another section. The research methodology is 

shown in (figure 15). 

 

 

Figure 15 Research Methodology Process 

 

Figure 15 represents the four processes associated with research methodology. 

The first step is to generate a questionnaire. The concept of establishing the survey form 

was to gain a better understanding of public perceptions regarding the forestry sector in 

the region (Pakistan). To gain a better understanding of how forest-related institutions 

and other organizations operate in the region. 

Furthermore, to establish what the general public in their location feels about the 

deforestation driver in the region. Finally, utilize the knowledge gained to make 

recommendations for the betterment and sustainable management of the forestry sector 

in the region. 

In the second step, questionnaire was circulated to citizens via various platforms, including 

Facebook pages, WhatsApp groups, and personal acquaintances.  

In third stage Survey result received were analysed to determine trends in forestry sector 

in the country through public disclosure. 

Based on these results and the data available develop interpretations in the final step. 
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3.2 Developing Survey Questionnaire 

The questionnaire was divided into two sections: one was designed to obtain demographic 

information about the respondents, and the second was comprised of major questions 

aimed at learning about the respondent's opinions to enhance forest management 

techniques and policies. In the first portion, five questions were connected to the 

respondents' demographic data, while the second half had ten questions. 

People from various backgrounds and ages were contacted through email and social media 

platforms in Pakistan to meet the study's objectives. Beginning in April 2021, a total of 

171 people participated in the survey. Considering the volume of responses, and time 

constrains the public response was satisfactory. Below is a list of the demographics of 

those that responded. 

 

 3.2.1. Participants Demographic Formation 

The surveyee demographic information will be shown in this section of the report. The 

following questions were included in the demographic information of the respondents: 

Gender of the respondents, age group, education background, profession, and the 

province of residence.The first question concerned the participants' gender. Figure 16 

below depicts the proportion of male and female survey respondents. 

The chart below demonstrates the percentage of male and female respondents, and 

approximately 49.4 percent of responses were from male participants, while the 

percentage of female participants in the survey was 50.6 %. 

 

Figure 16 Gender of the Respondents 
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The respondents' age group was the subject of the study's second question. The survey 

included responses from people of all ages. The ages of the respondents are demonstrated 

in Figure 17. The age group 18-25 received the highest percentage of responses (32.7%), 

followed by 23.5 percent for those aged 25 to 35, and 24.7 percent for those aged 35 to 

50. However, 19.1 percent of those aged 50 and above responded.   

 

 

 

Figure 17 Age of the respondents 

 

Furthermore, in the study, the third question was asked about the occupation of the 

respondents. Figure 18 represents the profession of the individual who participated in this 

study survey. The student response rate in the survey was 38.9%, which was the highest 

of all. A total of 18.5 percent of respondents were farmers. While businessmen responded 

to the survey, their responses accounted for only 11.1 percent of the total. The responses 

received from the`` other´´ category were 14.2 %. Lastly, the figure represents that 

there was an equal number of respondents, i.e. 8.6% from government officials and 8.6% 

from labor workers. 
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Figure 18 Occupation of the Respondent 

 

The fourth question in the demographic section of this study was about the respondent's 

educational level. The poll drew responses from people with various levels of education. 

Figure 19 illustrates information about the respondents' educational backgrounds. 

 

 

Figure 19. Education level of the respondent 

 

As shown in the graph above, respondents with a college or higher education level made 

up most responses (60.5 percent). The second group of respondents, with an education 

level of Secondary School, accounted for 14.8 percent of the total. 12.3% of respondents 

had a high school education, while 9.3% had no education. However, only 3.1 percent of 

the precipitants with a primary education responded.  

Finally, the fifth question was focused on the respondents’ province.  Figure 20 represents 

the details regarding the respondent’s province of residence. Most of the responses 
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(35.8%) were from the province of Khyber Pakhtunkhwa (KP). Sindh accounted for 19.1% 

of the total number of respondents. In third place came responses from the Punjab 

province, which accounted for 18.5 percent of the total. However, 13.6 % of those who 

participated in the survey were from Baluchistan, and 13% of those who responded were 

from Gilgit Baltistan. 

 

Figure 20.  Province of residence of the respondent 

 

 

3.2.2.  Survey Main Questions 

This section of the study focuses on the survey questions that were developed to find out 

what locals think about the forestry sector in Pakistan. To learn what indigenous peoples 

think about forest management in the country and to understand what issues need to be 

addressed and what measures need to be taken to ensure the long-term sustainability of 

the forests in the country. The following ten questions were developed to elicit responses 

from respondents to achieve long-term sustainability objectives. 

Question No. 1:  How do you rate your knowledge regarding the environmental 

consequences of Deforestation?  The goal of adding this question to the survey is to 

collect respondents' opinions and knowledge on deforestation from various regions of the 

country, as well as to determine their level of awareness about the environmental 

implications of deforestation. It was a scale-based question marked from 1-5 (Highly 

unaware= 1, unaware= 2, Neutral = 3, Rather Aware = 4, Highly Aware = 5). 

Question No. 2: Do you think that conserving tropical forests can benefit Pakistan? 

The objective of asking this question is to learn about the thoughts of survey participants 

from various provinces of Pakistan on whether tropical forest conservation and protection 



29 

 

can benefit the country or not. It was also a one-to-five scale-based question (Strongly 

disagree = 1, Rather Disagree = 2, Neutral = 3, Rather agree = 4, Strongly agree = 5). 

Question No. 3: Do you have wood energy consumption in your residence for 

Cooking, Water, and Space heating? The goal of the question is to see if locals are 

using wood energy as a source of energy. Pakistan is a developing country, most people 

in the country, especially in rural areas, do not have access to or can afford fuel. As a 

result, the question was posed to determine how many people use wood energy for 

domestic purposes. It was a general question with two options: yes or no. 

Question No. 4: In your opinion, do you believe that the increase in population and 

influx of land migrants resulted in deforestation in your region? This question was 

designed to investigate the causes of deforestation in various parts of the country. To learn 

how the community feels about whether local population growth and land migration are 

contributing to deforestation in their area. The reason for raising this question is that 

Pakistan's population has been quickly increasing over time, and millions of Afghan 

refugees have arrived in Pakistan since 1980 because of Afghan wars. This question 

comprised of five options from 1 to 5 where (Strongly disagree= 1, Rather Disagree = 2, 

Neutral = 3, Rather agree = 4, Strongly agree = 5). 

Question No. 5: In your opinion, how do you rate current reforestation activities 

in your region? This question was intended to gauge public opinion on a current 

reforestation project in their area. To learn how satisfied people are with plantation 

activities in different parts of the country. And to find out to which extent government is 

interested in forestry efforts in different regions and how the respondents feel about 

these reforestation efforts. It was a scale-based question marked from 1-5 where (Highly 

ineffective= 1, Rather ineffective = 2, Neutral = 3, Rather effective= 4, Highly effective 

= 5). 

Question No. 6: In your opinion, to what extent do you rate efforts (Voluntary 

pledges, Awareness campaigns) of local institutions, governing bodies to 

tackle deforestation and/or address forest degradation?                                                          

The purpose of this question is to learn about residents' perceptions on the role of local 

departments and governing bodies in addressing deforestation issues. Through public 

disclosure understand the role of awareness initiatives such as seminars and rallies, as 

well as the allocation of volunteer funding to address deforestation. The goal is to get a 

sense of what people think about these commitments and campaigns in their 

neighbourhoods. It was likewise a scale-based question with  (Highly ineffective = 1, 

Rather ineffective = 2, Neutral = 3, Rather effective = 4, Highly effective = 5). 
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Question No. 7: In your observation, how do you rate current monitoring 

approaches for the Billion Tree Tsunami project? – The question was asked to 

evaluate how competent the government was in managing the recently completed Billion 

Tree Tsunami initiative in the public's eye. In 2014, the KP (Khyber Pakhtunkhwa) 

government launched the Million Tree Tsunami Drive, which lasted until 2017. However, 

it is critical to keep track of how efficient and beneficial this initiative effort has been in 

the eyes of the different communities. It was also a scale-based question marked from 

1-5 where (Highly ineffective= 1, Rather ineffective = 2, Neutral = 3, Rather effective= 

4, Highly effective = 5). 

Question No. 8: In your opinion, to what extent do the absence of sound policies 

contributing to deforestation and forest degradation in your region?  The purpose 

of asking this question is to learn about the participants' perspectives on the role of 

ineffective policies in deforestation. To gain public opinion on how much deforestation and 

forest degradation has occurred from a lack of efficient policies, in addition to the presence 

of the various driver. It was also a scale-based question marked from 1-5 where (No 

Contribution = 1, low Contribution = 2, Neutral = 3, High Contribution = 4, very high-

level Contribution= 5).  

Question No. 9: In your observation, which is the main driver of deforestation in 

your region? – The goal of designing this question is to identify the main drivers of 

deforestation in the region. To analyse what the opinion of the respondents are regarding 

the driver of deforestation in their community. Commercial agriculture, cattle ranching, 

illegal timber logging, infrastructure construction, forest fires, firewood gathering, and 

other sources of deforestation were among the options given in this survey question. 

Question No. 10: In your opinion, what can be the most potential activity for 

addressing Deforestation in your region? – The purpose of incorporating this 

question in the survey is to learn what people think about future deforestation-fighting 

actions. To get a sense of what the respondents think will help conserve and expand 

forest cover in the region, respondents were questioned what initiatives they think will 

help. Different potential activities option was given in the question which included Tree 

plantation Drives, Community Forest Management, Policy and Governance Reforms, 

Financial Incentives for agriculture, Build Infrastructure for Local employment. 
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4.  Results and Analysis 

The focus of this chapter is on the survey results. After distributing the survey questions 

to the public, 162 out of 171 responses were considered. Even though there was a high 

expectation for more responses. However, due to the lack of future interest shown by the 

people, the survey was limited to 162 people. The findings of the survey questionnaire 

and other analyses are presented in this section of the study. 

4.1. Survey Questions General Analysis 

4.1.1. Knowledge regarding the environmental consequences of 

Deforestation 

As previously stated in the study, the purpose of asking this question is to determine the 

level of awareness among the indigenous people in the region about the environmental 

implications of deforestation. The responses were encouraging enough to materialize into 

outcomes. Figure 21. demonstrates that there has been a mixed response to having 

awareness about the environmental implications of deforestation.  

Approximately 12.3 % and 22.8 % are Highly Unaware or unaware, respectively. 

Furthermore, 19.1 percent and 16 percent are Very Aware or Aware of the consequences 

of deforestation, respectively. Finally, 29.6 percent of respondents are undecided (Neutral) 

about the statement. 

 

 

Figure 21. Question 1. Awareness level of Respondents regarding Environmental 

Consequences of Deforestation. 
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Gender-based analysis was performed for Figure 20 to better understand the responses 

to question 1. Male and female respondents who were highly unaware and unaware were 

36.2 % and 35.1 %, respectively, while male and female respondents who were aware 

and highly unaware were 37.5 % and 33.7 %. However, 26.2 percent of men and 32.9 

percent of women were undecided. (Figure 22) 

 

Figure 22. Gender Base Analysis of Question 1. 

 

4.1.2.  Attitudes towards tropical forest conservation and 

protection 

The goal of creating this question was to examine how respondents felt about tropical 

forest conservation benefiting Pakistan. According to the responses in figure 23, most 

respondents believe that protecting tropical forests can benefit Pakistan. Most respondents 

(48.8 percent) strongly agree, while 37 percent agree, However, 4.9 % strongly disagree, 

and 1.9 % rather disagree that conserving tropical forests provides no benefits. 

Furthermore, only 7.4 percent of respondents were undecided. The overall impression is 

that most people support forest protection and expansion. 
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Figure 23. Respondent's Opinion Regarding Tropical Forests Benefits. 

 

Figure 24 Gender Base Analysis of Question 2. 

 

In the same way, the gender-based analysis of question 2 in figure 24 reveals that the 

majority of males respondents agree (28.7%) and strongly agree (50%) with the idea of 

tropical forest conservation in case of male while female participants in the survey stance, 

in this case, was 43.9% and 48.7% respectively. While males were 8.7% and 2.4 percent, 

respectively, who strongly disagreed and disagreed with this viewpoint, however, 1.2% 

females responded to strongly disagreed and disagreed. However, 10% of men and 4.8 % 

have a neutral stance. 
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4.1.3. Attitude towards wood energy consumption in the region 

As stated in the study's literature review, wood consumption is high in developing 

countries. Pakistan is still in the early stages of its development. This question was 

designed to elicit local opinions on whether or not people use wood as a source of domestic 

fuel. Figure 25 shows that 57.4% of respondents agree that they use wood as a fuel 

resource for household purposes, whereas 42.6 percent claim they do not use wood for 

cooking, water heating, or space heating. As, survey result suggests that the majority of 

people utilize wood as a fuel source, as earlier mentioned Pakistan is a developing country 

with people having low purchasing power for alternative fuel sources, however, there could 

be other reasons as well. 

 

Figure 25. Use of wood for domestic purposes Results. 

 

 

4.1.4. Increasing Population and Migration impact on 

deforestation 

The respondent's perspective on the role of land migration and population growth in 

increasing deforestation was the subject of this question. In Figure 26 the majority of 

respondents (45.7 % agree and 31.5 % strongly agree) that these two variables are one 

of the causes of deforestation, according to the survey results. While 11.1 % were 

undecided. However, 4.3 %strongly disagree and 7.4 % strongly disagree with the notion 

that deforestation is caused by population growth and migration. 
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Figure 26. Role of Raising population and migration on Deforestation. 

 

 

Figure 27 Gender Base Analysis of Question 4. 

 

The figure 27 shows that 85% of females agree or strongly agree that population growth 

and migration have resulted in deforestation. 71.2 % of male respondents also selected 

the same option. And nearly 11% of participants were undecided. However, 8.7% and 

8.5% male and 4.8% females, respectively, choose strongly disagree and disagree. 

4.1.5. Locals attitude towards reforestation efforts in the region 

As mentioned earlier, question 5 was a scale-based question which aimed at capturing the 

respondent’s point of view regarding plantation activities or reforestation projects in their 

region. According to the findings of the poll (Figure 27), 17.9% and 27.2 % of respondents 



36 

 

believe that reforestation initiatives are highly ineffective or ineffective. In addition, 29.6% 

of respondents were undecided. While 14.8 % think it is effective, and 10.5 % think 

reforestation efforts in their area are quite effective (Figure 28). Most respondents, 

however, feel that the region's reforestation efforts are insufficient. 

 

Figure 28. Reforestation Activities in the Region Poll Results. 

 

 

 

Figure 29 Gender Base Analysis of Question 5. 

 

The gender-based analysis of question 5 reveals that most male respondents (37.5%) and 

female respondents (21.9%) had a neutral attitude toward this question. While 20% of 

male respondents and 22.5 % of female respondents believe that forestry activities are 

highly ineffective or ineffective, respectively, 15.8 % and majority 31.7 % of female 

respondents feel that reforestation initiatives are highly ineffective or ineffective. (Figure 

29). Furthermore, 16.2% and 6.2% of male respondents considered reforestation efforts 
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highly effective while 13.2% and 14.6% of female respondents also choose the same 

options. 

 

4.1.6. Attitude towards the efforts of all concern bodies to 

tackle deforestation 

 

The objective of including this question in the survey is to better understand local 

perceptions on the role of local government and concerned bodies in addressing 

deforestation in different ways. 

Figure 30 shows that 32.7 % and 10.5 % of respondents, respectively, consider these 

pledges and campaigns ineffective and highly ineffective. Whereas 21% feel that these 

efforts are effective, and 13% believe they are extremely effective. However, 22 % of the 

respondents have a neutral stance. 

 

 

Figure 30. Efforts of Government and different bodies to Tackle deforestation Poll 

Results. 
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Figure 31 Gender Base Analysis of Question 6. 

 

The goal of the gender-based analysis is to have a better understanding of each 

respondent's behaviour separately. The majority of female respondents (Figure 31) believe 

government and other institutions' efforts are either highly ineffective (12.1%) or 

ineffective (50%), whilst male participants had the same opinion 8.7% and 15%, 

respectively. However, male, and female responders who had opposing views that the 

efforts had been effective were 21.2% and 20.7%. In addition, 18.2 % of male and 7.3 % 

of female respondents selected the highly effective option. Most male participants, 

however, had a neutral regarding the question (36.2 %). 

 

4.1.7. Monitoring approaches for the Billion Tree Tsunami project 

survey results 

 

Just like the previous question, this was a scale-based question. This question was added 

to gather views on the billion-tree tsunami monitoring methods. In response to the 

question, around 34% of those surveyee feel that the monitoring methods are ineffective. 

Around 10.5 percent agree that it is extremely ineffective. Furthermore, 30.9 % have a 

neutral stance. Moreover, 13% believe monitoring measures are effective, while 11.7 % 

believe these approaches are highly effective. In general, most respondents feel that the 

monitoring methods are inadequate (Figure 32). 
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Figure 32. Respondents Opinion Regarding Billion Tree Tsunami Monitoring. 

 

 

 

Figure 33 Gender Base Analysis of Question 7. 

 

Figure 33 suggests that the vast majority of male and female respondents felt that 

monitoring is inefficient or highly ineffective (36.4 %) (52.3 %). However, the percentage 

of male and female participants who have a neutral opinion is significant, at 32.5 % and 

29.2 %, respectively. Males and female favoured the effective and highly effective choice 

15 %, 10.9 %, and 16.2 %, 7.3 % respectively. 
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4.1.8. Attitude towards the role of sound policies in forest 

degradation 

The aim of including this question in the survey was to have a better understanding of 

how respondents thought about whether deforestation in the country was also influenced 

by a lack of effective policies. Figure 34 shows that 34% of respondents firmly believe that 

the lack of effective policies has a very high contribution to deforestation, while 24.1 % 

believe it has a high role. However, 13% of those polled oppose that lack of sound policies 

does not contribute to deforestation and forest damage. Furthermore, the limited 

contribution by lack of sound policies in deforestation was suggested by 14.2 % of 

responders. While 14.8 % have a neutral opinion. 

 

Figure 34 Respondents Position Concerning Absences of Sound Policies in the region 
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Figure 35 Gender Base Analysis of Question 8. 

 

Figure 35 shows that the majority of females feel that deforestation is exacerbated by a 

lack of appropriate policies (46 percent) and (20.7%). While 21.2 percent of males 

believe it has a very high degree of contribution, 28.7% believe it has a high level of 

contribution. However, men were more likely than women to conclude that it makes no 

or only a minimum contribution. 

 

4.1.9. Public opinion toward main driver of deforestation 

 

The aim of including this question in the study is to gather responses regarding the driver 

of deforestation in the country. Illegal wood logging was considered by 49 % of the 162 

participants as the primary cause of deforestation. Furthermore, 19.1 % of respondents 

believed that the usage of wood for domestic purposes was a driver of deforestation. 

Infrastructure development was blamed for deforestation by 11.1 % of respondents. Cattle 

ranching was also selected by 5.6 % of respondents as a driver of deforestation. 6.8% of 

those who responded selected Commercial Agriculture. Finally, 2.5 % believed 

deforestation was driven by forest fires. (Figure 36) 
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Figure 36 Driver of Deforestation Survey Results in the Region. 

 

 

 

Figure 37 Gender Base Analysis of Question 9. 

 

Illegal wood logging and firewood collecting appear to be the primary and secondary 

drivers of deforestation, according to the majority of female respondents in the poll. 

Similarly, male respondents have the same opinion. (See figure 37.) Male and female 
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respondents rated the remainder of the driver as not a serious threat to Pakistan's forestry 

sector. 

 

4.1.10 Potential activity to address Deforestation in Locals 

perception 

 

 

Figure 38 Responses Regarding Most Potential Activity to Address Deforestation. 

 

Finally, the survey's last question was designed to determine what residents consider is 

the best way possible to address the issue of deforestation in their community. Most 

responses (48.1 %) in Figure 38 were in support of policy and governance improvements, 

suggesting that the majority of respondents were dissatisfied with forestry policies. 21.6 

% of respondents, on the other hand, feel that community forest management and tree-

planting campaigns were the possible way to tackle deforestation. Furthermore, 5.6 % 

believe that financial aid for agriculture is one of the solutions. Whereas, building 

infrastructure for local employment was favoured by 3.1% of respondents. 
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Figure 39 Gender Base Analysis of Question 10. 

 

Question 10 Gender Base Analysis reveals that the majority of male and female 

respondents (45.2 % and 50 percent, respectively) consider policy and governance 

reforms as a possible solution to the deforestation problem. However, when it comes to 

secondary approaches, male and female respondents are split, with female respondents 

selecting Community Forest Management (31.7 %) and male respondents favouring Tree 

Planting Drives. (Figure 39) 

 

4.2. Provincial Based Analysis 

Further evaluation was carried out in this study to better understand the behaviour of the 

respondents at the province level. The graph below represents the participants' attitudes 

at the province level. 

The Poll was mostly dominated by male respondents from the province of Khyber 

Pakhtunkhwa (KP). Their reliance on wood as a source of energy is significant (Figure 40). 

Furthermore, the male respondent from KP identified illegal wood logging as the primary 

cause of deforestation, while policy and governance reforms and tree plantation drives 

were suggested as potential solutions. Female respondents, on the other hand, had a 

mixed reaction to all of the questions. 
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Figure 40. Attitude of Respondent toward Driver of Deforestation and its Solutions 

(Khyber Pakhtunkhwa). 

 

 

 

 

Furthermore, both male and female respondents in Gilgit Baltistan Province participated 

actively in the poll (see Figure 41 below). In their region, most of the respondents feel 

that wood is heavily used for home purposes. Most respondents feel that deforestation 

was driven by firewood collecting and illegal timber logging. While, the majority of 

respondents, especially women, considered policy and governance reforms, as well as 

Community Forest Management, as potential solutions to deforestation. There were, 

however, other opinions as well. 
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Figure 41 Provincial Based responses to Survey from Gilgit Baltistan. 

 

 

Thirdly, in the survey, which was conducted in Punjab, the participation of male was 

slightly high than female respondents. Some participants thought that they use wood as 

a fuel resource. While others contradicted the statement. Male participants considered 

Infrastructure Building and illegal wood logging and the causes of deforestation. While 

efficient policy (Figure 42) was believed to be the possible solution to the problem by both 

genders. 

 

 

Figure 42 Gender-based survey results (Punjab) 
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Figure 43  Baluchistan Province Gender-Based Survey Results. 

 

This poll was overwhelmingly dominated by female respondents, as shown in Figure 43. 

In response to the widespread utilization of wood as a fuel source, most people avoided 

using fuel for home purposes. While the same trends were evident in the study results as 

well, with Illegal wood logging being cited as the primary source of deforestation. Policy 

reforms, on the other hand, were seen as a viable activity to combat deforestation. 
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Figure 44. Sindh Province Gender-Based Survey Results. 

 

Again, female respondents outnumbered male respondents in the Sindh survey. They do 

not utilize wood in their homes. Illegal wood logging is also the biggest danger to Sindh's 

natural resources, as per respondents. Furthermore, most participants feel that 

Community Forest Management (Figure 44) is the primary solution, whereas policy and 

governance improvements are viewed as a secondary solution to the problem. 
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4.3. Educational and age Based Analysis. 

A detailed analysis of responses from highly educated respondents with mature age, highly 

educated respondents with a young age, and finally the attitude of respondents with no 

education toward the poll has been carried out to better understand the behaviour of the 

respondents. (Table 9–11). It is also worth noting that respondents who remain impartial 

in the poll figures are not counted in all remaining analysis.  

 

Table 9. Respondents Attitude based on Varying age and education (Question 1 - 7) 

 

 

Most mature respondents (Age 35 to 50+) and those with a high school or higher degree 

in Table 9 have a good understanding of the environmental consequences of deforestation. 

Those with the same education level but who are young (18-25, 25-35) and those who 

are uneducated have less knowledge about the repercussions of deforestation. 

Question 2-6, on the other hand, shows the same behaviour across all age groups and 

levels of education (Majority considers Forest been beneficial to the country, same about 

population been one of the reasons of deforestation, majority are not satisfied with 

reforestation activities and institutional performances). 
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Table 10 Respondents Behaviour toward Question 8 and 9 (age and education-wise) 

 

 

In addition, the majority of mature respondents with a high school or college qualification 

(Table 10) believe that lack of sound policy plays a critical role in the loss of forest cover, 

whereas young respondents with high education are divided on the above statement, with 

few in favor of the first statement, However, the majority of young respondents and those 

with no education disagree, believing that policies play no contribution in deforestation. 

Furthermore, respondents of mature age (35-50+) and young age (18-25, 25-35) viewed 

illegal timber logging as the primary cause of deforestation, whereas uneducated people 

chose the alternative of firewood collecting. 
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Table 11. age and education-wise Attitude toward Survey Question 10. 

 

 

Finally, highly educated mature age group respondents preferred Community Forest 

Management and Policy and Governance reforms, whereas highly educated young, aged 

individuals viewed Policy and Governance reforms as a potential solution to deforestation 

(Table 11). Uneducated participants, on the other hand, believe that community forest 

management is the way to go. 
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4.4. Occupation Base Analysis 

The purpose of conducting occupation-based analysis is to understand the attitudes of 

respondents from various backgrounds. In Table 12 most of the respondents from various 

backgrounds agree or strongly agree that migration and population growth are the causes 

of deforestation. In response to a question about local institution awareness campaigns 

and the performance of local institutions, the majority of people believe they are ineffective 

or severely ineffective, with only students satisfied with their efforts. 

 

Table 12. Analysis based on the occupation of the respondents. 
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Furthermore, to know the behaviour of respondents belongs to different backgrounds 

regarding the role of the absence of policies in deforestation and the driver of deforestation 

in the region as shown in Table 13 below. An individual having different background 

believes that the absence of sound policies in the region have contributed to deforestation. 

While students have mixed opinions with almost half of the respondents believe that the 

absence of sound policies has no role in deforestation. 

As per the second question response, illegal timber logging is the primary cause of 

deforestation, according to students, farmers, government officials, and others. While a 

labor worker and businessperson have chosen the option of firewood and cattle ranching 

respectively.  

 

Table 13 Attitude of the Professions towards question regarding the role of absence of 

sound policies and driver of deforestation 
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Table 14 Occupation-based analysis. 

 

 

Finally, a question was posed in the survey to get the opinion of the different professionals 

regarding the most useful activity to curb deforestation in their region. Community forest 

management, according to labor workers and Businesspersons, is the way forward. While 

Students, farmer government officers, and others considered Policy and Governance 

reforms as the potential solution to address deforestation. 
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5. Summary  

This study focused on deforestation in Pakistan. Mainly focused on the identification of 

drivers which lead to deforestation, Efficiency, and management of policies related to 

forestry. The study sought the opinions of locals and targeted all the five provinces through 

the survey. In addition, through the literature review; the causes and effects of 

deforestation are identified.  

The survey results showed that less than 50% of the people in Pakistan are not aware of 

the environmental consequences of deforestation. Furthermore, more than 80% of 

respondents believe that conserving tropical forests in Pakistan can benefit Pakistan. In 

addition, as the literature review showed that wood is also been consumed as a source of 

energy mostly in rural areas. However, survey results represent that above 57.4% of the 

residents are consuming wood for cooking, water, and space heating. Moreover, more 

than 80% of the respondents agree that an increase in population and influx of land 

migrants resulted in deforestation. In addition, regarding the current reforestation 

activities; about 50% of the respondents stated that current reforestation activities are 

not enough to address the issue. Similarly, most respondents believe that voluntary 

pledges and awareness campaigns from local institutions and governing bodies are not up 

to mark. Similarly, regarding the monitoring approaches for the Billion tree tsunami 

project; most respondents responded that monitoring approaches are not sufficient. 

Moreover, when identifying the main drivers of deforestation illegal wood logging, followed 

by commercial agriculture were considered the main driver of deforestation in Pakistan. 

Lastly, when identifying the most potential activity for addressing deforestation in Pakistan 

it was observed that policy and governance reforms can address the issue. 

Furthermore, during gender-based analysis considering the awareness regarding the 

environmental consequences of deforestation, the same trend for both genders was 

observed (Figure 21). Furthermore, when it comes to the issue of population and migrant 

surge, the majority of women believe it contributes to deforestation (57% female agreed, 

36% male agreed). Mostly, for most of the questions Trends are similar for both genders. 

However, regarding the absence of sound policies, mostly female strongly agree that 

absence of sound policies are leading to deforestation. In addition, regarding drivers of 

deforestation gender base analysis showed that mostly female believe that firewood 

collection and cattle ranching is the main driver of deforestation. However, more male as 

compared to females believe that infrastructure building is the main driver. Lastly, when 

identifying potential activities, the gender base analysis reveals that as compared to 

female mostly males believe that tree plantation drive can be a sufficient activity. 
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However, more female as compared to male believe that community forest management 

can be a potential activity. 

In addition, individuals with high education and age (35-50+), as well as young people 

with high education and uneducated mindset, were studied. Most persons of mature age 

are aware of the environmental impacts of deforestation and believe that monitoring 

methods are quite effective. They also agree that a lack of sound policy has played a 

significant role in deforestation, and they see illegal wood logging as the primary 

deforestation driver, with community forest management and policy and governance 

reforms as potential solutions. Young age (18-35) and uneducated respondents were 

mainly unaware of the environmental consequences of deforestation. Furthermore, 

individuals from both groups believe that current monitoring methods for the Billion Tree 

Tsunami are ineffective. In response to the lack of a sound policy role in deforestation 

question, both uneducated and young respondents with a high level of education believe 

that policy has no role in deforestation, according to the survey. While young people have 

selected illegal wood logging as the primary cause of deforestation, uneducated 

participants have identified firewood collection as the primary cause. Finally, policy and 

governance improvements are seen as the solution to deforestation by young respondents, 

whereas community forest management is preferred by those with no education. 

Furthermore, the behaviour of respondents from various Profession was identified. In 

response to the question of the impact of expanding population and land migration on 

deforestation, all experts agree that these two causes have played a part in deforestation. 

The same trend and attitude were noticed in the question about the role of lack of policy 

in deforestation, with everyone agreeing that the region's deforestation is due to a lack of 

appropriate policies. While the question asked about the main driver of deforestation, 

Farmer and others listed illegal wood logging as the primary cause, while labor and farmers 

have identified firewood collection as a source of deforestation, businessmen have cited 

cattle ranching as a source of deforestation. Finally, policy and governance reforms have 

been highlighted as a potential solution by students, farmers, government officials, and 

others, while labor and businessperson have opted for community forest management as 

a potential solution to deforestation. 

Finally, the evaluation of this study based on survey results and literature review is that 

most people in Pakistan are not aware of especially the young age people (18-25, 25-35) 

and uneducated individuals, regarding the environmental consequences of deforestation. 

Local authorities in Pakistan rarely conduct awareness programs. As a result, it is 

recommended that effective awareness programs addressing the environmental 

consequences of deforestation be implemented. Furthermore, studies show that there are 
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insufficient policies in place to combat deforestation, hence it is suggested that sound and 

efficient policies be implemented to address the problem. Furthermore, the study 

discovered that wood is often used for domestic purposes, contributing to deforestation in 

rural regions. As a result, there should be a proper alternative. In addition, because illegal 

wood logging and firewood collection are the primary and secondary causes of 

deforestation, appropriate methods, and policies to address these issues should be 

implemented. Finally, the results of the survey imply that community forest management 

and policy reforms can help to combat deforestation. A proper monitoring system, on the 

other hand, should be in place. 
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