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Abstract: In this study, we assessed the impact of the Billion Trees Afforestation Program (BTAP)
on the livelihood of local household in Khyber Pakhtunkhwa Province (KPK). BTAP is the largest
ban-logging afforestation program in Pakistan, which aims to conserve natural forests, promoting
rural livelihoods and reducing poverty. Primary data from 360 local inhabitants were collected and
analyzed using descriptive and econometric methodologies that include ordered logit model and
ordinary least squares (OLS) respectively. In specific, a wealth index, household income, and five
assets of sustainable livelihood have been considered to measure the impact of BTAP. We found
that there is a strong and positive contribution of BTAP to the improvement of a rural community’s
livelihood. Results showed that BTAP based households earn 4% more income and possess around
35% more assets. These findings suggest that BTAP has considerable effect on increase in livelihood
assets. This study continues the discussion with several practical implications of this along with
recommendations for future research.

Keywords: Billion Tree Afforestation Project (BTAP); sustainable livelihood framework;
rural livelihood; forest income; Khyber-Pakhtunkhwa (KPK); Pakistan

1. Introduction

Pakistan is a highly populated country in Asia with relatively less forest cover about 2.5% of its total
land. Most of the country’s forest is degraded, and recent deforestation reports indicate high prevalence
of about 1.65% [1,2], which was previously recorded at 0.6% during the period of 1981–1990 and 1.5%
between 1991 and 2010 [2,3]. Deforestation, desertification, and grassland degradation, among other
reasons, have produced huge environmental disturbance, such as dust storms, wildlife habitat loss,
reduced water resources and increased soil erosion [4,5]. In addition, people’s livelihood has also
been affected badly, as shown by the prevalence of food insecurity and poverty, and a decrease in
employment [2,6,7]. Qamer [2] asserts that every year in Pakistan 39,000 hectares of natural forest are
disappearing. Similarly, 33% of the participants of a field survey conducted by Qamer [8], noted a
serious decline in the Khyber Pakhtunkhwa Province (KPK) forest cover from 2000 to 2012.

Khyber Pakhtunkhwa Province (KPK) in Pakistan is one of the provinces that have the widest
forest cover (40%) [4] specifically in the Shangla, Chitral, Dir, Swat and Hazara districts within the
KP province [5]. Along with the high forest cover area, this province is also one of the provinces
identified as the highest hotspots for loss of biodiversity in Pakistan [6] and endowed with several
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fragmented and fragile ecosystems, land-use and land-cover changes (LULCC) have faster damaging
processes with irreversible effects on ecosystems [7]. The area of forest in this region declined by 30.5%
from 1968–2010 due to the high conversion of forest land to agricultural land [8]. Other studies have
found that deforestation is caused by agriculture expansion, population pressure, commodity and
timber prices, wage levels, population growth, tourism, improvement of accessibility and increase
of linkages between high and low lands, change in lifestyle and cultural patterns, opening to the
external economies and global economic integration, external interventions in the form of development
initiatives, and lack of governmental policies and high illegal harvesting activities [3,9–12]. However,
the natural environment particularly in rural regions of KPK has been affected in recent decades by
natural disasters (earthquake 2005, torrential rains of 2010), fluctuating monsoon rains and rising
temperature [13].

To overcome these problems in Pakistan, the government has made various efforts in the form of
policies and programs including being active members of the Coalition of Rainforest Nations (CRN).
Thus, in 2011, Pakistan initiated the reducing emissions from deforestation and forest degradation
(UN-REDD) project and is receiving support funds to improve forest monitoring system nationally
and REDD readiness roadmap. Further, Pakistan has launched a Mega-Carbon Sequestration
project, which aims to fulfill REDD objectives in the longer run [14,15]. As a follow up to the
afforestation/reforestation program in Pakistan, the Government of KPK Province launched the Billion
Trees Afforestation Program (BTAP), which began in 2014 and extends until 2030 [16,17]. BTAP is the
largest Afforestation and reforestation initiatives [12] in Pakistan by planting up to 350,000 Ha [4].
BTAP was implemented in three phases. During Phase 1, the government approved a budget of Rs.
1815.18 million that was the initial phase. Subsequently, Phase 2 was the main implementation and
execution phase with total budget of Rs. 8217.25 million. For Phase 3, the government allocated
a total budget of Rs. 7710 million to protect and maintain the built assets. According to the local
government, BTAP is totally different from the other projects that were launched in Pakistan for a
couple of reasons. First, BTAP objectives are not only to protect or restore the degraded forest, but also
to improve the local household’s livelihoods within different projects activities [18,19]. The inhabitants
of far flung rural areas like in this study site have limited opportunities for the generation of income,
and limited availability of financial support (bank loans). Most of their income is spent for their
daily needs, while savings for contingencies are usually in the form of agricultural products (grains),
domestic animals or valuable trees [7]. With the initiative of BTAP, a large increase in the number of
small-scale nursery firms has been observed, which is one of the significant forms of BTAP. The KPK
government believes that such firms have significantly enhanced livelihood by producing employment
and other jobs opportunities [13,20]. Moreover, BTAP is a significant source of several kinds of
livelihood opportunities that include, increase fuel woods, nurseries, non-timber products (i.e., honey,
beeswax, traditional medicines, mushrooms, and edible fruits), ecotourism and other small business,
are anticipated to have contributed to the understudied population’s livelihood [21]. Additionally,
BTAP can offer a significant contribution in the development of rural communities in KPK Pakistan.
Khan, Shah [13] found in their study during the field survey that BTAP has rehabilitated the ecosystem
and increased the income and livelihood of the local rural areas of KPK. According to an independent
monitoring agency, World Wide Fund for Nature (WWF) [19] in July 2017 the average survival rate of
the plantation of BTAP was 88.75 %.

Like the Forest Landscape Restoration (FLR) approaches discussed in the Bonn Challenge [22],
multiple outcomes of BTAP affect each other which aim to protect watersheds, conserve natural forests
and develop the well-being of local households [13]. Due to inadequate resources and opportunities,
most of the rural communities generate their livelihood from forest-related products and it serves as
an anti-catalyst agent in rural people livelihoods [23]. Figure 1 shows the thinking framework of how
BTAP can reach its outcome to maintain the function of forest ecosystems, local livelihood, well-being,
and resilience (LLWR). This framework has been modified from the FLR mindset. In its implementation,
BTAP was able to directly carry out restoration by planting forest land and using local communities
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for the supply of seeds, seedling maintenance, planting to tree maintenance. Through this process,
outcomes are generated directly through lines 1→3 and 2→ 3. A restoration program is a long-term
process and effort [22]. BTAP projects aim to restore natural forest ecosystem and also contribute
to LLWR, with their specific methods, objectives, or causal pathways of impacts and influence [24].
Under a first pathway, the BTAP Program is targeted or designed to impact forest outcomes with LLWR
outcomes considered as a secondary aim or knock-on effect (Pathway 1–3, Figure 1). Under a second
pathway, the BTAP Program is directly designed and predominantly targeted towards LLWR outcomes
(Pathway 2, Figure 1), with forest outcomes occurring as a downstream effect (Pathway 2–3, Figure 1).

Figure 1. Billion Trees Afforestation Program (BTAP) thinking framework.

Some research has shown the success of the program. According to a study conducted by
Munawar, the carbon stock contained in the KPK increased along with various reforestation programs
and became a suitable site for the execution of the REDD+ program [15]. These will also support
community livelihoods by allowing it to sell carbon credits. This revenue can be utilized to provide a
sustainable livelihood to forest dependent households and for forest conservation in Pakistan [1].

So far there have been studies but they have not demonstrated in depth how livelihood can be
analyzed comprehensively, transdisciplinary, and deeply. In fact, according to Khan, Shah [13]
there is a need for in-depth research and strategies on how the livelihood can be sustainable.
Quantifying the indirect and absolute contribution of BTAP income to total income collection is
significant for understanding the livelihoods of rural communities, the wellbeing implications of
degraded natural assets, the poverty and disparity level, and the design of efficient developmental
and conservation strategies [13]. The analysis of sustainable livelihood framework issued by the UK’s
Department for International Development (DFID) can be the right choice [25]. Scope, objectives,
and significances for development is way of thinking about livelihoods approach, which has been
extensively applied in ecosystem studies [1,12,25]. Though, we have not observed any research that
takes into account the effects of BTAP on the development of livelihood of poor rural communities, in
Pakistan. Based on these opinions, the current research empirically evaluated the impacts of BTAP on
the rural communities’ livelihood.

The remaining paper is organized as: Section 2 explains the conceptual framework. Section 3
defines the materials and methods of the study. Section 4 discusses the study results and finally, Section 5,
highlights study limitations and provides recommendations for future research with conclusions.

2. Sustainable Livelihood Conceptual Framework

The sustainable rural livelihood framework (SLF) is a theoretical framework with a complete
holistic and interdisciplinary perspective, by which DFID addresses employees’ involvements
in beneficiary countries that covers the several dimension of livelihood and the extensive level
of socioeconomic and other factors which contribute to it (Adato and Meinzen-Dick, 2002).
This framework analyzes livelihood activities, people’s access to resources, causes of poverty, and their
relationships [26,27]. The focus in SLF is a household’s status and to investigate ecological, economic
and social factors which influence their potentiality to build sustainable livelihood approaches.
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Furthermore, SLF not only analyses incomes and consumption but also provides a good understanding
about poverty and to improve living standard [28]. SLF is based on a largely qualitative approach
that identifies the vulnerabilities of different groups to shocks and stresses through an analysis of
their capital assets. According to the concept, within the framework of prevailing polices and a
range of vulnerabilities and organizations and methods, a household selects different strategies of
livelihood based on the assets that have been available, which results in certain livelihood outcomes
which then feed back into the assets and improved livelihoods [29–32]. Figure 2 below presents a
theoretical model about BTAP SLF and defines a brief description of the livelihood strategies, assets
and livelihood outcomes.

Figure 2. Sustainable rural livelihood framework (SLF) thinking framework on BTAP project.

Most examples of livelihoods-based analysis can be found in developing countries. In the last
few decades, the SLF has come under consideration by researchers. According to this framework,
an individual’s access to capital assets, their capability to generate livelihood strategies by the
combination of various capital assets, and the power to enlarge their asset base following the
communication with other actors [33–35] constitutes an individual’s livelihood. Five types of capital
assets are included: human capital, financial capital, physical capital, social capital, and natural capital,
and others all basics elements. All of these are deeply interlinked (Pandey, 2005) and are essential
for a sustainable rural livelihoods [36–38]. The existing study uses this five-capital assets framework
for evaluating the impact of BTAP on the livelihood of a rural community. Many studies have thus
investigated whether or not forest resources enhance rural livelihoods [38].

Human capital refers to the knowledge, education, training, and the capability to do work in
excellent health that empower individuals to follow livelihood strategies [39–41].

Financial capital defines the economic resources that are obligatory by an individual to meet
livelihood goals. These may include employment, savings, income, etc. [36,42,43].

Physical capital comprises basic infrastructures such as transport, market access and goods which
are essential for promoting and supporting rural livelihood. [29,44,45].

Social capital represents the features of a social organization that serve to coordinate actions.
These are social resources individuals draw on in search of livelihood objectives and include
decision-making power, cooperation, and social prestige [46–48].

Natural capital includes the natural reserves that are essential contributions for the poor households
and from which livelihood is generally derived. It ranges from both tangibles to intangible goods,
such as air quality, soil quality, biodiversity and saline and lodging for a healthy environment [36,37].

To sustain well-being and adaptive capability, a household is expected to need these five capitals
in a balanced amount [49]. The creation of livelihood assets may improve the ability of households to
give a timely response to shocks. The SLF also provides the variety of assets that households use for
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improving their livelihoods [50] and trying to understand the fluctuating arrangements of events of
livelihood in a historical and changing background [51].

The SLF offers an innovative technique for establishing indicators of forest program. As Carney [25]
state that, “The capital assets process to measure livelihoods is a suitable organizing standard principle
for the selection of indicators’ to evaluate the forest impact on rural households’ livelihood.” It ensures
that quite a few indicators are considered, including social, material, and natural components that are
likely to assist in examining the effect on the forest.

Finally, BTAP in the shape of privately owned nurseries, enhancing (NTFP) non-timber forest
products (Honey bees box) is the major source of sustainable rural household livelihoods [33]. Based on
the literatures, we evaluate this assessment with including local, individual ideas of livelihood in
indicators. Further, to examine the impact of BTAP on the livelihood of rural household the indicators
were translated with quantitative questions to ask local surveyed households. Responses for the five
livelihood capitals were aggregated for all and each BTAP household. This process is shown below
in Figure 2 and further explained in the data analysis section. The methods used in this paper focus
on assessing the impact of BTAP on the rural community livelihood. Using the five capital assets
of livelihood enabled us to compare and contrast the livelihood capitals between households and
examine the effect of BTAP on rural livelihood. In the current study we used a sustainable livelihoods
technique to assess the impacts of BTAP on local rural households’ livelihoods because it has been
extensively used [33,34,36,37].

3. Materials and Methods

3.1. Study Site

The current research was conducted in two districts of Khyber Pakhtunkhwa Province (KPK)
(see Figure 3), namely: Shangla and lower Dir. Geographically, these districts cover 3168 km2,
and the overall estimated cumulative population of the two sample districts is about 2.19 million [52].
Where Shangla has a population of 0.76 million, while lower Dir has 1.44 million in population [53].
According to United Nation Development Program (UNDP) [54,55], area occupied by natural forest in
Shangla, and Lower Dir is 49.9%, and 26.7% respectively. Furthermore, Shangla is less-developed and
the most of the poorest district of KPK, with the majority of inhabitants living in remote rural areas.
Lower Dir has a combination of rural and urban regions [53,55]. In terms of forest setup, Shangla and
Lower Dir, each have 3 forest sub-divisions [8]. The majority of inhabitants of these districts lacks basic
facilities required for everyday life. The basic source of their income is small scale farming, livestock,
remittances, and other local businesses. Therefore, these factors have made the study area an ideal
place to examine the impacts of BTAP on rural livelihoods.

3.2. Questionnaire Design, Sampling Technique and Data Collection

The data used in this study were obtained from the household survey based on a systematically
formulated strategy [56–59], using a pre-designed questionnaire during 2018. (Questionnaire in
Appendix C). To avoid confusion between items or ambiguities in the response categories, the designed
questionnaire was pre-tested in the first week of March 2018 on a sample of 60 households in
KPK. At the middle of April 2018, an 8-person investigation team surveyed two districts of KPK
Province, where the BTAP was implemented. As mentioned above, altogether Shangla and lower Dir
comprise 6 forest sub-divisions, of which, we randomly chose 4 sub-divisions of the forest. We chose
randomly 2 out of 3 each from Shangla and Lower Dir. In specific terms, we chose sub-divisions
of forest from district Shangla were Alpuri, and Karora, while the sub-divisions of Timergrra and
Chakdara were nominated from district Lower Dir. Then union councils, villages, and households were
randomly selected from each of selected forest sub-divisions. Overall, two union councils (UC) were
randomly selected in each forest sub-division (2 × 4 = 8 UC), three villages from each union council
(3 × 8 = 24 villages), and around 15 households (treatment and control) randomly selected from every
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village (15 × 24 = 360 households). The participating and non-participating households (treatment and
control) locations were nominated on the basis of being forested districts with socioeconomic outcomes
that were as similar as possible. Data from 360 participating and non-participating households
revealed that 182 households (102 from Shangla and 80 from Lower Dir) were participated of BTAP,
while 178 households (98 from Shangla and 80 from Lower Dir) were not participated in BTAP. As we
interviewed, the educational background was mostly low of the households dependent on the forest
for their livelihood.

Figure 3. The study area of Khyber Pakhtunkhwa KPK, Pakistan.

3.3. Strategy for Empirical Results

For better and meaningful results from the collected data, an empirical strategy was used in this
section. Accordingly, this study was aligned as follows: (1) the descriptive results, (2) an estimate of the
effects of BTAP on income and wealth possessions of households, and (3) an estimate of the households’
perceptions of the BTAP effect on rural livelihood, using ordinal logit regression. The following are
these three sections of empirical strategy explained in detail.

3.3.1. BTAP, Household Income, and Wealth Possessions: The Empirical Model

This study estimates two equations which evaluate the causal impacts of BTAP on the income and
wealth of local households:

Incomei = α0 + α1Enterprisei + γXh + εi, (1)

Wealth Indexi = β0 + β1Enterprisei + γZh + εi, (2)

where Incomei and Wealth Indexi measure the income level and wealth level for the ith individual,
and Enterprisei is a dummy variable that measures whether the given respondent is associated with the
BTAP. Xh and Zh are household level control variables εi is a disturbance term.

To empirically estimate these equations, the widely acknowledged ordinary least squares (OLS)
methodology was used, where α1 and β1 stand for the impact of BTAP on household income and wealth.

Methodologically, there are various concerns related to these results. One of the possible concerns
is reverse causality. It can be argued that, instead of BTAP impact on wellbeing, it is also highly
likely that people with higher levels of income and wealth invest more in BTAP. However, to mitigate
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concerns of reverse causality, research participants were asked a retrospective question about income
and wealth for comparison. Interestingly, the results (see Table 1) of that comparison suggest that the
probability of reverse causality is negligible.

Table 1. Comparison of participated (treatment group) and non-participated households (control
group).

Variable

Participating Households in Billion
Trees Afforestation Program (BTAP)

(Treatment Group)

Non-Participated Household to
BTAP (Control Group)

Difference
(1–2)

(1) (2) (3)

Demographic characteristics

Gender (Male = 1) 0.89 0.87 0.02
Age 37.71 37.46 0.25

Family Size 5.52 5.44 0.08
Employment (=1) 0.95 0.62 0.33

Family Income (PKR) 21,321.21 16,650.7 4670.51
Education 1.86 1.89 −0.03

Benefit Wealth

Wealth Index (Before BTAP) 6.5
Wealth Index (After BTAP) 8.6 5.9 2.7

Number of responses 182 178

3.3.2. Billion Trees Afforestation Program (BTAP) and Rural Livelihoods: The Empirical Model

Besides income and wealth, the effects of the five capitals on BTAP and rural livelihood were
studied using the following equations:

HCi = θ4 + θ5Enterprisei + γZh + εi, (3)

FCi = θ0 + θ1Enterprisei + γZh + εi, (4)

PCi = θ2 + θ3Enterprisei + γZh + εi, (5)

SCi = θ6 + θ7Enterprisei + γZh + εi, (6)

NCi = θ8 + θ9Enterprisei + γZh + εi, (7)

where HCi FCi PCi SCi, and NCi respectively measure human, financial, physical, social, and natural
capital for the ith individual, and Enterprisei is a dummy variable that measures whether the given
respondent is associated with the BTAP. Zh in each equation is the set of household-level control
variables. εi denotes a disturbance term.

To empirically estimate Equations (3)–(7), ordered logit methodology was used. As mentioned
in the questionnaire, the five capitals are measured in 5-scale ordered responses. Technically,
OLS methodology cannot provide optimal results when the explanatory variable is ordered
responses [60]. In such situations, there is a consensus among the econometricians that the ordered
logistic regression model provides efficient results.

4. Results and Discussion

4.1. Descriptive Results

Table 1 below show the descriptive statistics in two separate columns for the participating
households (as the treatment group) and non-participating (as the control group) of BTAP.

In Table 1, the Columns (1) and (2) show the demographic characteristics of treatment and control
groups of BTAP. Additionally, it also provides the wealth index for the same groups. The results show
that wealth index (out of 11: television, computer, electric fan, tractor, air cooler, car, mobile phone,
electric iron, refrigerator, air conditioner, and motorcycle,) of both groups is 8.6 and 5.9, respectively.
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It is evident that there is a substantial difference between the two groups. One question regarding
the effects of BTAP on rural livelihood is the possible presence of reverse causality. In order to
mitigate the concern of reverse causality, the questionnaire also asks the retrospective question from
the respondents to assess their wealth before investment in the BTAP. We found that the wealth of
households relying on BTAP was 6.5 before their engagement in BTAP, and the wealth index raised to
8.6 after their engagement in BTAP. These results clearly indicate that BTAP significantly improves the
wealth of households.

Table 2 is based on the difference between descriptive statistics of the treatment and control groups.
Based on these responses, it can be said that BTAP contributed to all five assets of the SLF. Specifically,
regarding human capital, a stable financial position empowered BTAP-reliant on households to deal
with issues related to health in a better way and availed to them the best available option in terms
of educating their family. In addition, government and non-governmental organizations (NGOs)
operating in these areas constantly provided training that significantly improved their business
productivity. Further, the positive difference with respect to income, employment, and savings suggest
that households participated in BTAP possess high financial capital compared to the non-participating
group. Table 2 also suggests that households depend on BTAP are more stable in terms of physical
capital, as they possess more assets and access to the products they sell is more convenient compared to
the other group. Additionally, the households participated in BTAP had higher social capital compared
to their control counterparts, since they were in a position to cooperate with the people around them
and thus enjoyed cooperation. In response, people valued their suggestions and respected their
decisions. Finally, to some extent, the households participated in BTAP also contributed to natural
capital; for example, BTAP enhanced the plant species and biodiversity in the districts, and growth in
the number of plantations improved air quality and soil. While these descriptive statistics only provide
suggestive evidence, the next section offers empirical evidence based on these statistics.

Table 2. Descriptive statistics of treatment and control group responses.

Variable
Participated to BTAP
(Treatment Group)

Non-Participated to
BTAP (Control Group) Difference (1–2)

(1) (2) (3)

Human Capital

Health 4.190 2.601 1.5891
Education 4.021 2.586 1.4352
Training 4.215 2.813 1.4023

Financial Capital

Employment 4.119 2.546 1.5732
Income 4.845 3.301 1.5441
Savings 3.915 2.603 1.3121

Physical Capital

Infrastructure 4.119 2.546 1.5723
Assets 3.869 2.489 1.3808
Market
Access 3.926 2.494 1.4319

Social Capital

Decision
Making 3.915 2.443 1.4723

Cooperation 3.647 2.232 1.4152
Prestige 3.417 2.017 1.3975

Natural Capital

Air 3.926 2.987 0.939
Soil 3.842 2.511 1.3310

Biodiversity 4.962 3.446 1.5162
Saline 3.942 2.536 1.4061

Observations 182 178
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4.2. Results of Ordinary Least Squares (OLS) Regression

The previous section provides suggestive evidence of BTAP impacts on rural community
livelihoods and poverty alleviation. To better understand this relationship, a rigorous empirical
strategy is required. This section provides the empirical results of BTAP impact on the differences in
observed outcomes (i.e., income and wealth) between the treatment and control groups. In order to do
so, Equations (1) and (2) are estimated with OLS, and the results are presented in Table 3. Column (1)
of Table 3 shows the results for income differences. It is evident that participated households of BTAP
on average earn 4% more points. This result verifies the suggestive evidence provided in the previous
section. Similarly, Column (2) of the table shows that participated households of BTAP own 3.5% more
assets (out of the 11 included in the wealth index), i.e., 35%, compared to their counterparts. Moreover,
R2 of income and wealth are 0.71 and 0.76, respectively, implying that BTAP contribute 71% variance in
predicting income while 76% in predicting wealth.

Table 3. BTAP and observed outcomes.

Independent Variable(s)
(1) (2)

Log (Income) Wealth Index

Enterprise (=1) 0.398 *** 3.530 ***
(0.0151) (0.0861)

Gender −0.0127 0.167
(0.0167) (0.151)

Age −0.00321 −0.0275
(0.00341) (0.0257)

Family Size 0.00107 −0.0646 *
(0.00520) (0.0382)

Education 0.00210 0.00104
(0.00772) (0.0586)

Awareness (forestry) −0.00174 0.0204
(0.00386) (0.0289)

Constant 9.755 *** 5.823 ***
(0.0924) (0.682)

Observations 360 360

R-squared 0.712 0.768

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with robust standard errors in parentheses.

4.3. Results of the Ordered Logistic Regression Model

Similarly, the logit regression model was used to estimate Equations (2)–(7). The results in Table 4
are based on the perceptions of households related to the relative effectiveness of BTAP on rural
livelihoods. All columns in Table 4 show the significant effects of BTAP on various dimensions of
livelihoods. R2 values in Table 4 further specify that BTAP contribute 66% variance to human capital,
65% to financial capital, 63% to physical capital, 61% to social capital and 59% to the natural capital of
household linked to BTAP. Column 2 indicates that those who are connected to BTAP perceive a higher
effectiveness of financial capital than their counterparts. Likewise, Columns 1 and 3–5 show a higher
human, physical, social capital, and natural capital respectively, among the households who are related
to forest-related services in BTAP. It is worth mentioning that all these regressions include various
demographic characteristics of individuals as control variables. Broadly, these results are similar
with the literature on forest resources. Particularly, these findings are in line with those of [61,62],
where significant effects of forest resources on the individuals livelihood were found. However,
previous studies have only focused on income-related benefits of forest resources, whereas this paper
also addresses the effects of BTAP on the wealth of households

We further analyzed three specific aspects of the five livelihood measures. Table 5 is based on the
effects of BTAP on health, education and training of human capital. Column 1 refers to findings related
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to health. Although the effect of BTAP on health is significant, it is not sizable. Similarly, Column 3
also shows significant but minimal effects of connectedness to forest-related occupations. Conversely,
the impact on education in Column 2 is sizable. The significance results of these relationships indicates
that local households associated to BTAP can easily manage their health-related difficulties and educate
their children and also have many opportunities to train themselves so as to improve their professional
performance and potentially their personal life. Broadly, this result is connected with results of Khan,
Shah [13], who examined the impacts of BTAP on the livelihoods of rural households.

Table 4. BTAP and rural livelihoods.

Dependent
Variable(s)

(1) (2) (3) (4) (5)

Human Capital Financial Capital Physical Capital Social Capital Natural Capital

Enterprise (=1) 1.474 *** 1.450 *** 1.487 *** 1.472 *** 1.302 ***
(0.0565) (0.0579) (0.0643) (0.0647) (0.0541)

Gender −0.0701 0.0242 0.0534 0.0214 0.0521
(0.0895) (0.0881) (0.102) (0.0871) (0.0942)

Age −1.56 × 10−5 −0.0127 0.00789 −0.006900 −0.00589
(0.0104) (0.0115) (0.0121) (0.0116) (0.0101)

Family Size 0.0226 −0.00636 −0.0115 −0.0301 0.000585
(0.0266) (0.0230) (0.0284) (0.0285) (0.0252)

Education −0.0399 0.0241 0.0350 −0.0434 −0.0726 **
(0.0349) (0.0372) (0.0398) (0.0377) (0.0267)

Knowledge (forestry) −0.00251 0.0269 −0.0209 0.0237 −0.00462
(0.0272) (0.0213) (0.0238) (0.0252) (0.0178)

Constant 2.498 *** 2.864 *** 2.322 *** 2.982 *** 2.802 ***
(0.486) (0.451) (0.512) (0.506) (0.411)

Observations 360 360 360 360 360

R-squared 0.663 0.652 0.632 0.613 0.591

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with Robust standard errors in parentheses.

Table 5. BTAP and human capital.

Dependent Variable(s)
(1) (2) (3)

Health Education Training

Enterprise (=1) 2.532 *** 2.546 *** 2.723 ***
(0.231) (0.242) (0.240)

Gender −0.0842 −0.00801 −0.321
(0.269 (0.275) (0.315)

Age −0.0702 0.00522 0.0698 *
(0.0540)) (0.0358) (0.0502)

Family Size −0.0187 0.0626 0.121
(0.100) (0.0870) (0.0728)

Education −0.106 −0.132 −0.0201
(0.144) (0.121) (0.143)

Knowledge (forestry) 0.143 * −0.0898 −0.00812
(0.0889) (0.0856) (0.0674)

/cut1 −3.912 ** −1.263 1.743
(1.631) (1.834) (1.757)

/cut2 −2.582 −0.320 3.123 *
(1.624) (1.561) (1.644)

/cut3 −0.572 1.252 4.693 ***
(1.623) (1.643) (1.730)

/cut4 1.201 3.056 * 6.764 ***
(1.604) (1.825) (1.648)

Observations 350 350 350

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with Robust standard errors in parentheses.
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Table 6 indicates the perceived effects on employment, income, and savings due to a connection
with BTAP. Since the dependent variable is an ordinal variable, ordered logit regressions were used
for the analysis. Columns 1–3 evidently show that BTAP positively affects employment, income,
and savings. These results are same with the findings of Khan, Shah [13] and Ali [9], who found a
positive association between forest income and the saving behavior of households.

Table 6. BTAP and financial capital.

Dependent Variable(s)
(1) (2) (3)

Employment Income Savings

Enterprise (=1) 2.562 *** 2.313 *** 2.341 ***
(0.213) (0.211) (0.220)

Gender −0.230 0.0262 0.315
(0.335) (0.342) (0.312)

Age −0.113 ** −0.0262 0.0351
(0.0395) (0.0386) (0.0378)

Family Size −0.0741 −0.00498 0.00714
(0.0845) (0.0865) (0.0850)

Education 0.0205 0.0861 0.0564
(0.123) (0.135) (0.113)

Knowledge (forestry) 0.0892 0.0782 −0.0276
(0.0670) (0.0696) (0.0654)

/cut1 −5.175 *** −1.552 0.260
(1.821) (1.537) (1.503)

/cut2 −3.158 ** −0.809 1.401
(1.607) (1.525) (1.503)

/cut3 −2.502 0.769 3.203 *
(1.706) (1.532) (1.513)

/cut4 −0.678 2.701 4.635 ***
(1.659) (1.642) (1.540)

Observations 350 350 350

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with robust standard errors in parentheses.

In connection to this, Table 7 provides estimates of perceived physical capital due to involvement
in BTAP forest-related businesses. We found a positive relationship between BTAP and physical asset
holdings. Interestingly, the results showed that connecting to BTAP helps households to improve
infrastructure, accumulate assets, and increase their market accessibility, which helps them manage
their professional and household life properly.

The social capital of households is explored in Table 8. The results recommend that households
linked to BTAP have more social capital. Of the different dimensions of social capital outperforms
decision-making, cooperation, and social prestige, but the coefficient of all three dimensions indicates
a significant effect. It can be said that BTAP-linked individuals help the people of their society in
hard times because of their stable financial position. As a result, communities value their suggestions,
cooperate with them, and respect their decisions.

The impact of BTAP on natural capital is indicated in Table 9. Specifically, findings indicate that
BTAP improves air quality, controls soil erosion, and protects biodiversity, saline and lodging. Results
suggest that BTAP impact on natural capital are strong, and was also significant. This indicates that an
increase in BTAP has an optimistic effect on the improvement of biodiversity and an increase in plant
species. Moreover, a huge number of plantations increases the air and soil quality and enhanced the
biodiversity of the districts.
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Table 7. BTAP and physical capital.

Dependent Variable(s)
(1) (2) (3)

Road Infrastructure Physical Assets Market Access

Enterprise (=1) 2.632 *** 2.431 *** 2.653 ***
(0.234) (0.232) (0.235)

Gender 0.471 −0.481 0.321
(0.432 (0.521) (0.308)

Age −0.00673 0.0401 0.0245
(0.0458)) (0.0360) (0.0308)

Family Size −0.121 −0.0167 0.0247
(0.0824) (0.100) (0.0855)

Education 0.248 * −0.0792 0.0622
(0.135) (0.203) (0.148)

Knowledge (forestry) 0.0465 0.154 * 0.0575
(0.0647) (0.0831) (0.0863)

/cut1 −1.173 −1.375 0.0825
(1.624) (1.538) (1.547)

/cut2 −0.00760 −0.347 1.252
(1.614) (1.734) (1.675)

/cut3 1.659 1.423 2.754 *
(1.545) (1.621) (1.752)

/cut4 3.442 ** 3.364 ** 4.659 ***
(1.764) (1.742) (1.547)

Observations 350 350 350

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with robust standard errors in parentheses.

Table 8. BTAP and social capital.

Dependent Variable(s)
(1) (2) (3)

Decision Making Cooperation Social Prestige

Enterprise (=1) 2.371 *** 2.401 *** 2.346 ***
(0.179) (0.232) (0.231)

Gender 0.178 0.00863 0.0121
(0.403) (0.469) (0.340)

Age 0.0523 −0.0402 −0.0581
(0.0453) (0.0356) (0.0357)

Family Size −0.136 −0.164 0.0581
(0.0896) (0.0867) (0.0862)

Education −0.257 ** −0.0546 0.0402
(0.141) (0.126) (0.135)

Knowledge (forestry) 0.164 ** 0.123 −0.142 *
(0.0787) (0.0839) (0.0870)

/cut1 −0.0520 −3.076 * −3.675 *
(1.873) (1.874) (1.642)

/cut2 1.024 −2.014 −2.643
(1.706) (1.786) (1.765)

/cut3 2.552 −0.0622 −0.875
(1.704) (1.679) (1.865)

/cut4 4.548 ** 1.750 0.854
(1.607) (1.664) (1.745)

Observations 350 350 350

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with robust standard errors in parentheses.
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Table 9. BTAP and natural capital.

Dependent Variable(s)
(1) (2) (3) (4)

Air Quality Soil Quality Biodiversity Saline and Lodging

Enterprise (=1) 2.602 *** 2.0407 *** 2.748 *** 2.921 ***
(0.322) (0.305) (0.401) (0.264)

Gender 0.218 0.234 −0.342 0.332
(0.341) (0.368) (0.268) (0.334)

Age 0.0708 −0.0412 0.0258 0.0524
(0.0389) (0.0327) (0.0313) (0.0433)

Family Size *0.0680 −0.0727 −0.00784 −0.0372
(0.0853) (0.0811) (0.0740) (0.0639)

Education −0.403 −0.0147 −0.232 ** 0.0978
(0.132) (0.131) (0.127) (0.129

Knowledge(forestry) 0.173** 0.117 −0.0139 0.0121
(0.0762) (0.0569) (0.0725) (0.0654)

/cut1 −1.0346 −3.708 * −1.842 −2.756
(1.794) (1.554) (1.817) (1.857)

/cut2 0.424 −1.046 −0.0756 −1.206
(1.632) (1.743) (1.742) (1.748)

/cut3 1.685 0.245 1.385 0.121
(1.562) (1.561) (1.615) (1.547)

/cut4 −1.456 −2.708 * −1.844 −2.644
(1.835) (1.621) (1.914) (1.855)

Observations 350 350 350 350

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 with robust standard errors in parentheses.

This section discusses the empirical results of the effects of BTAP on rural community livelihoods
and poverty alleviation in KPK, Pakistan. Using varied econometric techniques, we found positive
causal effects of BTAP on livelihood and poverty in households associated with them. More specifically,
the results suggest that households linked to BTAP earn more income than other households, own more
resources, and report higher ratings regarding various dimensions of livelihood. These results hold for
the various aspects of livelihood and are robust in using the different econometric specifications.

5. Conclusions and Policy Implications

There is lack of numerical evidence for the role of forest resources in rural livelihood, income and
poverty reduction in Pakistan. Using a micro-econometric approach with household primary survey
data from districts Shangla and Lower Dir of Khyber-Pakhtunkhwa, Pakistan, the current study has
attempted to assess the influence of BTAP on household livelihoods and poverty reduction. Notably,
this study makes a significant contribution to the present literature on forestry economics by evaluating
the impacts of BTAP on rural poverty reduction and improve rural livelihood.

The main findings of the study are these. First, BTAP was positively linked with rural livelihood in
two districts of Khyber-Pakhtunkhwa, Pakistan. Second, by applying the five livelihood capital assets
from the SLF as a method for organizing indicators, this study found that households that participated
in BTAP earn higher incomes and possess more assets than households that those thast did not
participate in BTAP. Our findings are accord to those in previous research of china which suggest that
afforestation/reforestation programs are associate with local livelihood and poverty reduction [59,61].
Similarly, people connected with BTAP reported a higher rating of enterprises for their livelihoods.
The results are significant for several extents of sustainable livelihood and indicate significant impacts
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of BTAP on human, financial, physical, social, and natural capital. Quantitatively, the effect of BTAP on
physical capital and natural capital are stronger than other capitals.

This article calls for more comprehensive experiential evidence about BTAP on poverty alleviation
and rural community livelihoods. The present study contributes to the literature in the following three
areas. First, it provides direct evidence of the strong association between BTAP and poverty reduction
and rural livelihoods in KPK Pakistan, where no evidence or research on BTAP has been established to
date. Secondly, this study also contributes to the existing literature using refined empirical analysis.
Finally, this research delivers insights into the importance of BTAP.

This study does have one limitation, however. Using household primary survey data, the research
is based on data collected from two districts KPK, Pakistan. Other districts located in other regions
may have a similar impact, but in a different context. This subject related to BTAP suggests a need
for future research, using a cross-border comparative study that may also provide better insight,
so scholars can conduct a comparative study. Moreover, these results are based on data collected
using a semi-structured questionnaire, affording more information concerning the influence of BTAP
on rural livelihoods. Therefore, future studies should conduct longitudinal research. Due to the
cross-sectional nature of this study, we could not encompass the characteristics of BTAP, which could
be better performed in longitudinal research.

It has been shown that the launch of the BTAP project has positively influenced local community
involvement in BTAP, mainly by small-scale forest nursery firms. Based on the findings of the present
study, KPK government should arrange seminars with a motive to encourage more household to
participate in activities that are BTAP linked, because the wealth index indicates that households
connected with BTAP built on existing assets in a more significant way as compared to those who
were not involved. This will not only help households to prosper but will also help the government to
meet its objective by pushing the project towards success. NGOs such as the UN, Unicef, and WWF
may also play their role by distributing the success of KPK to other provinces of Pakistan or maybe
worldwide. It is noteworthy that such steps will also assist in tackling the most talked-about issue of
global warming. If these efforts can be properly made, it could help the rural households to engage in
and improve their livelihoods.
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