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Abstract

Rural poverty is perhaps the main cause of deforestation and vice versa. This two-way
relationship appears to exist in a slightly greater form in rural communities worldwide. To
analyse the same relationship empirically, a study was conducted in Malakand Division, of
Khyber Pakhtunkhwa, Pakistan. The data was collected from one hundred and eighty
respondents through a self-administered questionnaire. Data was analysed using a non-recursive
two-stage linear regression model and descriptive statistics. The findings revealed a two-way
relationship between poverty and deforestation in the area under study. It was established that
rural communities have low-income levels and rely heavily on natural resources, particularly the
forest sector, for their fundamental survival and subsistence needs. The survey also shows that
environmental deterioration in the form of deforestation is severe in the Malakand Division and
that the majority of people are unaware of the necessity of environmental conservation. It is
recommended that the government through strict regulations and by taking practical steps
towards poverty reduction, may stop deforestation in the area under study.
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1. Introduction

Arguments linking poverty and environmental quality have existed since the 18" Century.
Malthus (1798) claimed that the poor continue to ruin their surroundings and infrequently think
about the future. Numerous researchers from various nations have studied the connection
between poverty and the environment. The detrimental consequences of poverty on the
environment, especially on the timber industry, have been a major theme. Few studies have
looked closely at the connection between poverty and the environment. One of the most crucial
problems is whether various forms of poverty improve or harm the environment in various
ways (Forsyth et al., 1998). Environmental deterioration and rural poverty are linked in
complex ways. Several states have recognized this. For instance, the 2004 National
Environmental Conservation Policy of India states that “the relationship between poverty and
environmental deterioration is a significant challenge that the country faces” (Kothari, 2004).
It emphasizes the dual effects of poverty and environmental degradation, showing how poverty
may both contribute to and worsen environmental conditions. The poorest people in the earth
reside in areas with the worst environmental conditions (Pearce & Warford, 1993).

The rate at which already-existing communal resources are taken from the environment can
vary depending on poverty levels. Scientists and development professionals have tested this in
a number of ways, and it has been valid all the time (Dasgupta & Maler, 1994). It's common
knowledge that poverty has a significant role in the degradation of the ecosystem and forests.
The impoverished have historically been held responsible for numerous social problems and
environmental damage. According to the “Vicious Circle” theory, the intensive use of natural
resources by the poor degrades the environment, which then fuels further poverty and
perpetuates the cycle.

The ability of humans to use natural resources responsibly is impacted by poverty, and
environmental stress increases (Brundtland Commission Report, 1987). The impoverished,
who must provide for their families basic needs, misuse natural resources by illegally
harvesting trees and shrubs for firewood and failing to preserve soil nutrients (World Bank,
1992). The impoverished use up natural resources more quickly because they have less access
to various types of created goods. They are compelled to rely on natural resources, especially
for food and fuel, as they cannot cover their fundamental necessities through purchases
(Duraiappah, 1996). It is also evident that the poor suffered as a result of environmental
degradation and the depletion of natural resources. The costs of deforestation, desertification,
air and water pollution, and other environmental problems fall disproportionately on the poor
(Kadekodi, 1995). The absence of natural resources, notably water and wood, negatively
impacts the poor. Due to time-consuming domestic chores like collecting firewood and
decreased productivity of natural resources, which are the major source of income for the rural
poor, environmental poverty lowers the income of the poor.

They are particularly impacted by ecological diseases, environmental decline and natural
disasters. As a result, the main cause of poverty is environmental degradation (Pearce &
Warford, 1993). Most impoverished people’s health and socio-economic well-being are put in
danger when extreme poverty and environmental degradation are coupled. They had a low life
expectancy, a high neonatal death rate, starvation, illness, and illiteracy (Ekbon & Bojo, 1999).
Malakand, a region abundant in natural resources, is seeing an increase in environmental
deterioration, particularly in the agriculture and forestry industries. Rural poverty may play a
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significant role in this decline. There hasn't been any empirical research done in this area in the
concerned division.

1.1.  Poverty in the study area

With 207.68 million citizens and a 2.1 percent population growth rate, Pakistan is the fifth-
largest nation in the world. In Pakistan, 62.84 percent of the population lives in rural areas
(Pakistan Bureau of Statistics, 2018). According to The News International, the World Bank
estimated that Pakistan's poverty rate was 39.3 percent in 2020-21, would stay at 39.2 percent
in 2021-22, and might decrease to 37.9 percent by 2022—23 using the lower-middle income
poverty rate. In 2015, 24.3% of Pakistan's people were considered to be living in poverty. In
Pakistan, 1.3 percent of employed people made less than $1.90 per day in 2019 (World Bank,
2020). With a $150 per capita income, 72% of the rural population of the Malakand Division
lived in poverty. 40% of households in Malakand relied on agriculture for income, with poorer
households relying on it more so because they had less access to inputs, financing, and
extension services. Gender disparities in Malakand's illness, mortality, literacy, and educational
levels were made worse by the region's isolation and the strict implementation of female
segregation. Rural women's access to services including health care, education, and extension
programs was greatly hampered by the lack of female service providers in those areas (Asian
Development Bank, 2011).

1.2.  Deforestation in the study area

In Pakistan, there are 4.6 million hectares of forests (Pakistan Bureau of Statistics, 2005) which
drastically decreased by 24.7% between 1995 to 2015 due to habitat change (Bhatti, 2011). The
main factor for this degradation is the excessive use of timber wood for fuel purposes. Pakistan
is on 2" position in terms of deforestation in the world, endangering the lives of rural residents
(Bhatti, 2011). One-seventh of the province of Khyber Pakhtunkhwa is covered with forest,
however due to excessive tree and forest cutting for various purposes, the forest is rapidly
disappearing. Similarly, the timber mafia felled about 0.7 million trees during the recent
turmoil in the Malakand Division, which is abundant in forests. Around the Malakand Division,
the wood was held in a number of go downs, mainly at Chakdara, Thana and Batkhela (Jamal,
2006). In order to determine the extent of the cause and effect link between poverty and
deforestation, as well as the benefits that forests provide to the rural poor, this study was carried
out in the Malakand Division of the Khyber Pakhtunkhwa Province.

2. Literature review and theoretical background

The concept of “Investment Poverty” put forth by Reardon and Vosti (1995) gave a new
dimension to the poverty environment nexus and tied it to the current metrics for measuring
poverty. Poverty and environmental linkages in developing and emerging nations have drawn
a lot of attention from economists, environmentalists, decision-makers, and international
development organizations (Angelsen, 1997). Numerous studies have revealed how strongly
dependent on forest resources the rural poor in developing and undeveloped nations are to
survive (Shiva & Verma, 2002; Narain et al., 2008). Most of the poor in rural regions depend
on common resources like water, meadows, and woods, which they misuse (Jodha, 2000). The
foliage, woodland, and soil are degraded more quickly by sheep and goats than by the cows
and buffaloes of the wealthy in rural areas, where they are prized possessions for the poor (Rao,
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1994). It is known as the poverty-environment nexus to refer to this reciprocal relationship
(Duraiappah, 1998; Dasgupta et al., 2005). How household wealth influences reliance on
common natural resources has been sought to measure by Beck and Nesmith (2001) and Vedeld
et al. (2004). It was found that the dependence on shared resources increases as income does.
A different study gathered information from 197 homes in Zimbabwe's various villages. It was
found that poor households had far higher rates of reliance on forests and natural resources,
with 40% of their income coming directly from these sources (Cavendish, 2000).

The previous conversation shows how closely both rural poverty and environmental decline
are related. The poor's deforestation in rural regions affects production costs, agricultural
output, and ultimately income in both direct and indirect ways as a result, poverty and
environmental degradation spiral out of control. Each becomes the cause and effect of the other.
Some causal hypotheses regarding the connection between poverty and the environment were
put forth by Duraiappah (1998). Environmental deterioration is caused by a variety of variables,
including poverty, wealth, power, and greed as well as market failure and institutional failure.
On the other hand, rural poverty and environmental deterioration can be related. The
environmental degradation is commonly caused by institutional and market failure, including
unclear property rights and poor government policies (Pearce & Warford, 1993; Dasgupta &
Maler, 1994). Poverty and environmental degradation are caused by all of these reasons (Khan
et al., 2020).

Rural poverty is one of the main causes of forest degradation. To fulfil their basic needs, the
underprivileged in rural areas rely significantly on environmental resources, particularly the
timber industry. In accordance with a 1992 World Bank report, two-thirds of the world's poor
reside in rural areas and are entirely dependent on and make extensive use of environmental
resources for a variety of purposes, such as burning bushes for cooking and heating, and
engaging in unsustainable agricultural practices. Rural poverty increases due to the degradation
of natural resources and vice versa (Lopez, 1992). Due to their extreme poverty, resources are
going to degrade at a rate not compatible with long-term sustainability. Examples of such
livelihood activities include indiscriminately cutting down trees in the forest for fuel and using
insufficient (Holden et al., 2004). The dependent poor's income continues to decrease due to
the degradation of these resources, creating a “downward spiral.” Speedy population growth
coupled with a lack of resources or incentives to boost productivity may lead to over-
exploitation of vulnerable areas. Another downward cycle is possible (World Bank, 1992). The
link between rural poverty and environmental deterioration has been the subject of extensive
research. These studies examined how dependent rural areas are on natural resources,
particularly forests.

3. Research methodology
3.1. The study area (Malakand Division)

One of the largest divisions in the province in terms of area is Malakand. It covers the area
between 36.070 degrees west and 36.400 degrees east and between 71.430 degrees south and
73.850 degrees north. Its 29,872 Km? total area makes up 40.1% of the province's total land
area. It is situated in the northwest of the province and has boundaries with the states of
Nooristan to the north, Gilgit Baltistan to the east, Districts Mardan and Charsadda to the south,
and Districts Kohistan, Battagram, and Afghanistan to the west. According to the 2017 Census,

JHSMS, 2022, 3(1), 397-414 400



S. Ullah, M. Israr, & S. W. Khattak

there are 7.57 million people living in the Malakand Division overall (Pakistan Bureau of
Statistics, 2018).

3.2. Data source and data collection

A well-structured closed-ended questionnaire used in Malakand Division over the months of
June and July 2021 collected the majority of the primary data used in the study. Secondary data
was acquired from published sources such as the Pakistan Economic Survey and the
Environmental Protection Agency. Closed-ended, well-structured questionnaires were
distributed to randomly chosen people to gather personal information, economic data,
information about how dependent people are on forests and other natural resources, and
willingness to pay values. The research area's high level of illiteracy precluded the use of
alternative interview formats. Thus, face-to-face interaction was used to administer the
questionnaires instead.

The willingness of people to pay for deforestation was determined using the Contingent
Valuation Method (CVM) survey approach. This strategy assigns a monetary value to a product
or service for which there is little or no market value (Swallow, 1994). With the contingent
valuation method methodology, various formats are available to give value to environmental
goods. The format employed in this study was an open-ended bidding procedure (Clark &
Friesen, 2008). This style was chosen to acquire the highest willingness to pay while also
allowing for straightforward estimation. The recipients of natural resources in rural
communities were asked how much they would be prepared to pay for forest tree chopping.
The level of the environmental deterioration caused by land degradation, deforestation, and
bushfire can be better understood by closely examining the surrounding environment. Direct
observation was used to gain a visual image of both livelihood activities and environmental
degradation. Secondary data was gathered from published and unpublished material including
thesis, journals, books etc.

3.3. Sampling

The survey was conducted in Malakand Division. Because of its location, 70 to 80 percent of
its inhabitants depend directly on natural resources to meet their basic day-to-day needs. All
domestic cooking and burning needs are met by the diverse collection of forest trees. The
shrubs and grasses are used as cattle feed. Subsistence farming and timber cutting and selling
are the main economic activities in the area.

Table-1: District wise population and sample size

SN District Population (Million)  No of Respondent

1 District Swat 2.3 45
2 District Lower Dir 14 30
3 District Upper Dir 0.95 25
4 District Buner 0.99 25
5 District Malakand 0.72 20
6 District Shangla 0.76 20
7 District Upper & Lower Chitral 0.45 15

Total 7.57 180
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The respondents for the second stage of sampling were chosen from all seven districts in the
division. The purpose of choosing all districts was to achieve maximum variety. The majority
of the respondents were family heads. A total of 180 people were questioned, representing all
seven districts.

3.4. Sample size

A sample of 180 respondents was selected. In each district, all respondents were randomly
selected. Sampling was based on population of each district. There are enough commonalities
among the population in terms of income, occupation, education and fuel usage.

3.5.  Survey instruments

The survey was undertaken by direct interaction with the respondents. Due to the high level of
illiteracy in the study area, other types of data gathering procedures did not appear to be
suitable. The questionnaire was closed-ended and well-structured where all necessary
information were coded to be asked.

4. Data analysis

The relationship between rural poverty and deforestation was investigated in the Malakand
Division poverty-environment nexus. The researchers used descriptive statistics as well as
regression analysis. The socio-economic features of the selected individuals were explained
using frequency tables, pie charts, and bar charts in the descriptive phase. In descriptive data,
the negative effects of their livelihood activities on the forest sector were also highlighted.
After collecting data from selected participants, the data was edited, necessary modifications
were made, and the data was coded into the statistical software SPSS Version 20 for further
processing. Regression analysis was utilized as an analytical tool in addition to descriptive
statistics.

4.1. Econometric model

The following two models (Non-Recursive & Two-Stage Linear Regression Model)
constructed by Alvarez and Glasgow (1999) were used.

SF = fot+pinc+poFam+P3Edu~+paPnm~+PsUp+LeWip + & oovvvieiiiiiiiiiiiiiiiaen, (1)
INC = ao+o1SF+aFam+azEdu~+o sPnm+oasUp+asWipte .oooooviiiiiiiiiiiiiiiiiii i, (2)

The relationship between income and poverty is inverse. Increases in household income lead
to a decrease in poverty. In addition, there is a link between income and deforestation. Higher
poverty levels in rural communities make them more reliant on forest resources in places where
farming and fuel wood cutting are the primary sources of income, resulting in deforestation
and poverty. Beta () is predicted to have a negative sign. Also, there is an inverse association
between education and deforestation. Higher education necessitates a better environment since
educated individuals are well-versed in environmental conservation and the long-term
consequences of deforestation. As a result, the beta (estimation coefficient) is projected to be
negative. Farmers' harvests are reduced by a highly degraded forest sector, which leads to
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increased poverty. It is assumed that the regression coefficient will be positive. In addition,
there is an inverse association between education and poverty. Higher education equates to
higher income levels, enhancing the ability of household heads to meet the basic necessities of
their family members. As a result, the beta's sign is projected to be negative. When maximum
members of the household are illiterate and without jobs, the size of the household and poverty
have a direct relationship. Also, the stochastic term is denoted, and the parameters to be
estimated are denoted.

5. Results and discussion

As per the result of the study, all of the respondents were male. Culture of the area restricted
the researcher from data collection from female. Out of 180 people polled, 2.7% were in age
group 21 to 30, 28.3% were in age group 31 to 40, 25% were in age group 41 to 50, 28.8%
were in age group 51 to 60, and 15% above 60 years. The majority of those who responded
were married. Only 5 (2.7%) of the 180 people polled were single. Most of the respondents
were illiterate or with minimum level of education (primary). 41.1 percent of respondents have
never had formal education, while 35.0 percent have just completed primary school. Only 15.5
percent had completed matriculation, while 8.33 percent had completed their studies. The
majority of respondents have a big household size. Out of 180 respondents, 86 (47.7%) have a
household size of 11-15 members, while 55 (30.5%) have a family size of 6-10 individuals.
Twenty-four households have one to five members, and fifteen families have 16 or more
members. The results show that the research area had a higher number of large families. Table-
2 shows the results below.

Table-2: Respondent’s socio-economic characteristics

Demographic Factor Sample Size (N) (%)
Male 180 100
Gender Female 0 0
21yrs to 30yrs 5 2.7
Age of 31yrs to 40yrs 51 28.3
Respondents 41yrs to 50yrs 45 25
51yrs to 60yrs 52 28.8
60yrs & above 27 15
Single 5 2.7
Marital Status Married 175 97.2
Nil 74 41.1
. Primary 63 35.0
Education Metric 28 155
Graduation 15 8.33
Post-Graduation 0 0
0-5 24 13.8
. 6-10 55 30.5
Household size 11-15 86 477
16-above 15 0.08

Source: Field survey
5.1.  Economic livelihood of the respondents

In this section the respondents were characterized according to their primary occupation and
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average monthly income. Poverty has been defined as a broad issue with various dimensions
that includes low income, restricted or no access to basic requirements, discrimination or social
exclusion, and so on (Quijandria et al., 2000).

5.2. Primary occupation of respondent’s

Occupation of inhabitants in a given area directly reflects their level of reliance on natural
resources. The majority of the population in the area under study are engaged in
farming/agriculture. They mainly rely on natural resources as their income source. The results
showed farmers (59.4%), domestic workers (26.1%), private servants (6.1%), public servants
(5%) and businessmen (3.3%).

Figure 1: Primary occupation of respondents

Business [ 6
Public Servant [N 9
Private Servant [ 11
Domestic Workers NN 47
Farming N 107
0 20 40 60 80 100 120
Source: Field survey

5.3.  Income of the respondents

Natural resource degradation in rural areas is assumed to be mostly predicted by the average
monthly income. The average monthly income of majority of the respondents was less than
5,000 rupees exposed the level of poverty in the study area. 57.2 percent of the respondents
had an average monthly income less than or equal to 5,000 rupees. 18.8% of those surveyed
earn between 6,000 and 10,000 rupees per month. A monthly income of between 11,000 and
15,000 rupees was earned by 17.2% of respondents, while between 15,000 and 20,000 rupees
was earned by 6.6%.

Figure 2: Income level of respondents
Rs. 16000-20000 [ 6.6
Rs. 11000-15000 [N 17 2
Rs.6000-10000 [N 3¢
Rs. 1000-5000 | 57.2

0 10 20 30 40 50 60 70

Source: Field survey
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5.4.  Access to basic family needs

World Bank (1992) reported that rural communities are highly dependent and indiscriminately
abusing the common resources around them. They take down a lot of forest trees and plants,
and they use soil irresponsibly without considering about its fertility and nutrients. Using
household consumption as a proxy for income (Deaton, 2003), the analysis predicts that the
gap between income and consumption will be modest, indicating a significant reliance on self-
produced and self-collected products. Both self-produced and self-collected goods contributed
significantly to family income in the study area. It was crucial to evaluate how the poor
provided their families' basic requirements like food, shelter, clothes, health and education.
51.6 percent of individuals surveyed said they could only afford to pay for between 51 and 75
percent of their family's essential needs.

Only 33.3% of those surveyed were able to only partially or not at all provide for their family's
basic necessities. The situation was attributed to a decline in the farm output and a lack of
reliable employment in the region. Only 14.4% of the individuals surveyed claimed they could
fulfil 76—-100% of their basic needs for life. Those were the ones who had a stable job or had
their own business. As a result, it may be argued that the poor’s over-reliance on forest
resources causes environmental deterioration, which negatively impacts the poor's livelihood
in rural regions.

Figure 3: Access to basic facilities

M Percentage % M Frequency

Total 180

76-100

51-75

Source: Field survey
5.5. Food consumption pattern

It was found that inhabitants in the research area consumed food three times per day, much like
the rest of the nation. The pattern of food consumption showed that the area's poor population
mostly depended on natural resources for their subsistence. In rural areas of the study area,
saving behaviour was not seen to be practiced. If there are many people cooking, there will be
a lot of fuel, which suggests there will be a lot of forest and bush cutting. Rural people typically
utilised firewood or charcoal for cooking. In the study area, every single responder eats three
meals per day.
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Figure 1: Food consumption pattern

B Sample Size M Percentage %
180
100
0 0 0 0
3 times a day 2 times a day 1 times a day

Source: Field survey
5.6.  State of environment in Malakand Division

Inhabitants in the study area consume food three times a day. It suggests that the poor in the
study area use natural resources to an excessive degree. Rural communities do not appear to
have a high rate of savings. Cooking in rural areas was traditionally done with firewood or
charcoal, thus if there are a lot of people cooking, there will be a lot of fuel, which means a lot
of forest and bush cutting. As shown in the graph, 100 percent of the respondents in the research
area consume food three times per day.

5.7.  Fuel use for cooking, heating and lighting

Poor residents in the rural parts of Malakand Division are known to use forest and natural
resources like wood, vegetables, fruits, green grasses etc. to increase income. For cooking,
heating and lighting, there is a strong demand for fuel wood. The low cost of fuel wood and
the lack of substitutes are the economic reasons for its use in cooking, heating, and lighting.
One's income level usually determines the fuel used for cooking, heating and lighting. Because
of the inexpensive cost of fuel wood, it is widely used. The fuel sources for cooking, heating,
and lighting are summarized in table-3 below. Cooking is done primarily using firewood. For
this purpose, 72.2% of households used firewood and 19.4% used LPG gas. In the study area,
using other sources like electricity, charcoal and kerosene is uncommon. Only 8.3 percent of
the families were reported to utilize charcoal for cooking.

Again, firewood is the primary source of heat in the Malakand Division. 62.2% families were
reported to use firewood, 16.6% charcoal and 21.1% LPG gas as a heat source. In the study
region, heating cold water and rooms is a regular practice throughout the winter. The primary
energy source in the Malakand Division is electricity, and alternative sources were LPG gas
and kerosene oil in areas where electricity is not available. Out of 180 households, 65.5% were
using electricity for lighting purpose, 18.3% and 16.1% used kerosene and LPG gas
respectively.
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Table-3: Main source of fuel usage
Activity Fuel (Usage (%))
Firewood (72.2%)
Charcoal (8.3%)
Cooking Gas (19.4%)
Kerosene (0%)
Electricity (0%)
Firewood (62.2%)
Charcoal (16.6%)
Heating Gas (21.1%)
Kerosene (0%)
Electricity (0%)
Firewood (0%)
Charcoal (0%)
Lighting Gas (16.1%)
Kerosene (18.3%)
Electricity (65.5%)

Source: Field survey
5.8.  Bush burning

Burning is a seasonal activity in the Malakand Division mountainous areas throughout the
winter (November-February). Bush burning is reported to be one of the biggest causes of
deforestation in the study area. Bushfires appear to be caused directly by deforestation,
biodiversity loss, and soil erosion. Farming, hunting, grazing, charcoal production, and wood
harvesting are the main causes of bushfires (Nsiah-Gyabaah, 1994). As shown in figure 5
below, 32% of families burn bushes for cooking purposes, 40% cut it for heating purposes,
19% utilized it as animal feed, and 9% for agriculture purposes.

Figure 2: Bush burning and its causes

Farming
9%

Cooking

32%
Livestock feeds °

19%

Heating
40%

m Cooking m Heating Livestock feeds = Farming

Source: Field survey
5.9. Wood harvesting

Wood cutting is very common in rural areas and it significantly impacts the ecology, forest
degradation and the local community's livelihood. Wood harvesting is carried out for various
reasons, including fuel, art and furniture, construction and medicinal uses. In rural places, piles
of cut wood for various residential purposes can be seen in every house. When asked if they
cut down forest trees and for what reasons, respondents said yes. Of surveyed individuals, 55%
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said they use forest timer for fuel, 9.4% for furniture and ark work, 10.5% for construction and
25% said they cut it for all purposes. 24.4% of respondents stated that they replant trees after
cutting them and 76.6% didn’t plant any tree after cutting them for various economic reasons.

Figure 3: Reason of wood harvesting

B Percentage % M Sample size (N)

All of the above 25

45

Medicinal Use

Construction

Art work and Furniture

Fire wood

Source: Field survey

5.10. Forest cutting and its extent in the study area

The degree of deforestation in Malakand Division was investigated and whether or not the
inhabitants are aware of environmental conservation efforts or not. 129 respondents stated that
deforestation in the Malakand Division is severe, 26 stated that it is very severe, 32 stated that
it less severe, and 3 respondents stated it is not severe. 134 out of 180 (74.4%) respondents
were found unaware of the phenomenon of environmental protection.

Figure 4: Extent of forest cutting

Highly Severe | NN NN 26
severe [ 129

Less Severe N 3>

Not Severe . 3

0 20 40 60 80 100 120 140

Source: Field survey
5.11. Willingness to pay for wood harvesting

The Contingent Valuation methodology was used in conjunction with the bidding game method
to determine the readiness of the public to pay for the removal of forest trees. The inhabitants
of the study area were inquired about their willing to pay for a single tree cut down. The
majority of respondents, 98 out of 180 (54.4%), were willing to pay only a tiny amount of Rs.
1000, while 30.5 percent were unable to contribute even a single penny.
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Figure 5: Willingness to pay
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Source: Field survey

6. Regression analysis

6.1. Impact of poverty on deforestation

The impacts of poverty on forest degradation are depicted in the OLS estimations below. The
greater correlation coefficient (R?Adjusted=88.2%) is due to the fact that independent variables
account for the majority of the variation in the model. It indicates that forest degradation is
largely determined by individual income levels, rural community education, household size,
willingness to pay, and fuel wood usage patterns.

Table-4: Poverty impacts on deforestation

. Unstandardized Coefficients
Variables

(B)

Constants 0.673(0.001)
Household Size of Respondents 0.161(0.012)
Usage Pattern of Fuel Wood 0.355(0.001)
Income Level of Respondents -0.290(0.001)
Education of Respondents -0.328(0.001)
Willingness to Pay 0.152(0.001)
Basic Needs Met (%) -0.006(0.924)
R?:0.89

F-Statistics: 223.7
DW Statistics: 1.79
DV: Source of Fuel

The model employed above complies with the validity testing guidelines (R?). In the model, a
minimal R? value of 0.15 is met (Mitchell & Carson, 1989). The regression analysis revealed
that the relationships between dependent and independent variables. All independent variables
are significant at a 5% level of significance except the variable basic needs met. There is an
adverse link between respondents’ income, education, and fuel source. The negative
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relationship between respondents’ fuel source and monthly income suggests that as income
increases, poverty decreases, leading to little environmental impact and deforestation. As
income declines, poverty levels rise, resulting in increased environmental degradation and
deforestation. Forest destruction results in low yields and perpetuates poverty in rural
communities. As a result of the improved income and reduced poverty, there is a greater
likelihood that the community will embrace environmentally friendly behaviours, alleviating
the forest resource degradation scenario. The results are in line with those of Jodha (2000) and
Cavendish (2000). The explained variable has a positive relationship with the usage pattern of
fuel wood (a proxy for deforestation). This is in line with what one would predict based on
prior knowledge.

The outcome is also consistent with Duraiappah’'s (1998) findings. Household size has a
favourable correlation with fuel sources. As a result of the lack of alternatives for subsistence,
the rural community's reliance on forest resources in the study region grows. The study's
findings are in line with those of Duraiappah (1998) and Ekbon and Bojo (2001). There is a
positive relationship between willingness to pay and forest degradation. Because most of the
respondents are poor and do not care about forest and environmental conservation, they are
unwilling to contribute even a single euro or a small amount for forest resource protection and
conservation. The outcome is comparable to Cavendish's (2000) research. Given the advice of
a minimum value of 0.15, the modified R? (88.2%) is reasonable (Row and Chestnut, 1983;
Mitchell & Carson, 1989). This demonstrates that the model accounts for the majority of the
difference in the dependent variable. Durbin Watson statistics (1.79) indicate that there is little
autocorrelation in the data.

6.2.  Impact of deforestation on poverty

The results are explained in the table-5 below. Estimates of coefficients that give the best match
between data and the supposed theoretical model were evaluated at a significance level of 5%.
The model complies with the validity testing standards (Mitchell & Carson, 1989). In Mitchell
and Carson's model, a minimum value of R?=0.15 is met, indicating that it is a good model.

Table-5: Impact of deforestation on poverty

Variables Parameter Value

(Coefficients)
Constants -0.194(0.002)
Household size -0.098(0.001)
Usage pattern -0.114(0.001)
Education of the respondents 0.609(0.001)
Willingness to pay 0.177(0.015)
Percentage of basic needs met 0.163(0.106)
Source of fuel -0.670(0.001)
R?=0.89

F Statistics= 229.57
DW Statistics=1.7
DV=Income of Respondent

The explanatory variables have the expected signs with the explained variable. Except for the
percentage of basic needs supplied, all other factors are statistically significant at the 5% level.
At a 5% statistical significance level, the most important variables predicting poverty are the
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source of fuel, fuel wood usage pattern, household size, respondents' education, and willingness
to pay. The relationship between respondents' income and fuel sources is negative, implying
that as deforestation rises, income levels decline, poverty levels rise, and vice versa.
Degradation of forest resources has a negative impact on farmer yields, resulting in increased
poverty in rural communities. As the rural community's income rises, so does its reliance on
natural resources. With income increase, the reliance of rural community decrease on forest
resources. The study's findings are comparable to those of Jodha (2000) and Cavendish (2000).
The respondent's household size negatively affects his or her income. This indicates that when
the size of a household grows, poverty becomes more likely, especially if the majority of the
members are unemployed, illiterate, reliant on the household head, or engaged in farming.
Allen and Barnes (1985), Rudel and Roper (1997).

Education too, has the expected positive outcome. People's income is also influenced by their
educational attainment. In comparison to those who are uneducated or have a low level of
education, those with a greater level of education have a better income. Educated people are
passive in forest cutting and in environmental damage since they are aware of the consequences
of deforestation. They used to acquire lumber for construction and fuel wood from the
impoverished in the countryside, which was a source of revenue for them. The readiness of the
rural community to pay for tree cutting/deforestation has a positive sign, implying that people's
willingness to pay increases as their income level rises. Compared to rural poor people, wealthy
people are more educated, aware of the implications of deforestation and willing to pay a fair
price for forest cutting and environmental destruction. In light of Row and Chestnut's (1983)
and Mitchell and Carson's (1983) minimal value of 0.15, the modified R2=88.5 percent is
appropriate (1989). This demonstrates that the model explained the major variation in the
explained variable. This is a common occurrence in many CVM trials (Desvouges et al., 1987).
The 1.70 Durbin Watson statistic indicates that there is no autocorrelation among the variables
in the model. According to the regression analysis, forest destruction increases poverty in
Malakand Division.

7. Conclusion

The study aimed to look into the empirical relationship between poverty and deforestation.
Because they have no other source of income or energy, the poor cannot care for forest
resources and must rely on non-sustainable forest resources to meet their fundamental
requirements. The study was carried out in the Malakand Division rural areas where
deforestation, poverty and excessive use of natural resources have been reported. The study
used well-designed questionnaires to gather primary data, which was then extensively used.
Regression analysis, bar charts, and frequency tables were a few of the analytical tools. The
study’s findings proved the close association of poverty with deforestation in the area
concerned. As a result, it was discovered that the research area has a relationship between
poverty and environmental quality. The study findings also indicate that in the Malakand
Division, poverty levels are less affected by deforestation than deforestation is by poverty.
According to the research, the rural residents of the Malakand Division depend largely on
natural resources to survive. A significant percentage of their income comes from farming and
forests, proving that individuals are more affected by natural resource declines.

According to the study findings, poverty is the major cause and effect of deforestation in the
Malakand Division. It is recommended that the government may devise certain policies and
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initiate some poverty reduction program in the area. Provision of Sui Gas like facilities in the
area may reduce the cutting of forest as firewood up to great extent. The government may also
formulate strict regulations on forest cutting and those who are involved should be treated
strictly.
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