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Abstract | In the Northern Areas of Pakistan, land degradation caused by soil erosion is a severe problem
affecting the livelihood oflocal people. Agriculture and tourism, the main sources of livelihood of the inhabitants
in the area, have been severely hit by this problem. Human activities, such as deforestation, overgrazing and
extensive agriculture have made soil resource more vulnerable to rain and flood water. Programs at government
and society level are required to control soil erosion. The objectives of this study are to seek the farm household
willingness to pay (W'TP) for forestation based soil conservation program on communal land in the Northern
Area of Pakistan. Open-ended format of CVM is used for the elicitation of respondents" W'T'P. For this purpose,
a contingent valuation method (CVM) was used to elicit households WTP. A sample of 109 households was
randomly selected from 14 randomly selected villages two from each tehsil. The study results revealed that most
of the respondents perceived the problem of soil erosion and their willingness to pay for the suggested forestation
based soil conservation practices were on average Rs.4666 per year. Regression analysis revealed that slope of
the land, family size, income, land size, education, age and perception, were the important factors influencing
WTP of the respondents in the study area. These findings suggests that sufficient funds can be generated
from local farming community to implement the suggested program, and in this direction the concerned
government and non-government organizations can play key role in educating and mobilizing farmers.
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Introduction of fertile land is adversely affecting human welfare
and global environment.

he land is a resource that provides a number of
services to humans. These services include food

production, biodiversity preservation, facilitation of

Land degradation in the form of soil erosion causes
many onsite and offsiteeftects, which include crop

the management of freshwater systems and carbon
storage. Theseprovisions can be maintained and
protected through appropriate land management.

Unfortunately due to miss management of land
resource agricultural productivity is declining at
an alarming rate. Around 5-7 million hectares of
agricultural land is lost every year worldwide. This loss

yield decline, high loss of stored carbon dioxide,
water quality degradation through silting and
channelization throughsedimentations, increase risk
flood due to stream plugging and river bed filling.
Human activities responsible for land degradation
are extensive agriculture, overgrazing, faulty farming
practices, excessive use of fertilisers and pesticides

(Shah, 2014).
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In the Northern Areas of Pakistan, soil resource is
more prone to water erosion. In these areas, agriculture
and forest are the two main sources of food, wood and
fodder of the local people. Due to the human factor in
the form of deforestation, extensive and mal farming
practices and overgrazing of communal pasture made
the soil resource vulnerable to rain and floods/water
erosion (Shah, 2014). The flood in 2010 was not less
than a catastrophe caused tremendous loss to flora
and fauna in the region.

Pakistan major water reservoirs located in the
Northern Areas are Turbela, Warsak and Mangla
Dams which are silting up due to heavy soil erosion
and thus have reduced their power generating
capacity. The important question in this perspective
is how to deal withthe challenge of soil conservation
and what will be the willingness of society for such
conservation programs? That is why this research
work is designed to examine that social acceptance for
a soil conservation program and to investigate WTP

in Swat valley of Khyber Pakhtunkhwa.
Materials and Methods

Study area

This study was carried out in district Swat Khyber
Pakhtunkhwa of Pakistan. The total reported area
of district Swat is around 6000 Kilometers Square
(Shah et al., 2016). More than 80% of the population
is residing in rural areas where agriculture is the
main source of their livelihood. Based on climatic
conditions and agricultural practices, the entire Swat
district can be divided into lower Swat and upper
Swat. Climate is more severe in winter as compared
to lower Swat. The valley is famous for producing
quality fruits includes peaches, apricot, apples, walnut
and plumbs. Various verities of on and off-season
vegetables are also grown in the study area. Wheat,
rice, corn and tobacco are also produced in the study
area. Due to fertile land and lush greens fields and
mountains, thousands of tourists comes every year
and enjoy the beauty of nature. The nickname of the
valley is Switzerland of Pakistan. The average annual
precipitation ranges from 1000 to 1200mm.

Sampling

For data collection, a sample of 109 households
was selected through a two-stage random sampling
technique. As Swat district has seven tehsils, in the
first stage from each tehsil two villages were randomly

selected. Thus in total 14 villages were selected
from Swat district. In the second stage, a sample
of 109 farm households was randomly picked from
the selected villages. Yamane (1967)s formula was
used for sample size selection and the proportional
allocation technique (Cochran, 1963) was adopted
to decide required number of farm households from
each selected village.

Data collection analysis

Contingent Valuation Method (CVM): Contingent
Valuation Method (CVM) is a survey-based
economic technique and is widely used for valuation
of environmental goods and services (Shah et al.,
2017; Shah et al., 2016). CVM is a stated preference
method used for valuation of environmental goods
and services. CVM creates a hypothetical market
for environmental good and directly ask individuals
to state their WTP for the desired improvement/
increase in its quality/quantity. The respondents
are fully informed of the present situation and
the suggested program for good in question. For
the proposed program an open-ended elicitation
questions format with a donation as payment vehicle
was used to design WTP question.

The wording of the WTP question: Suppose the
provincial government of Khyber Pakhtunkhwa set
up a Soil Conservation Fund (SCF) and asked local
households to make donations into this fund. Would
you make donations into this fund?

Yes or No

If yes, then
How much moneywould you donate every year?
Rs. / annum

The survey was conducted in 2018. The selected
respondents were interviewed face to face. All
questions were pretested prior conducting the survey
and in the light of pretesting results final changes
were made.

An econometric model for WTP: For estimation
of WTP of sampled respondents the following
regression model was used, which expressed WTP
of the ith respondent as a function of their socio-
economic and agricultural characteristic.

WTP,=XB+e¢,...(1)
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Figure 1: Map of District Swat.
Table 1: Variables used in the model.
List of variables Nature of variables Measurement unit Expected effect
Age of the head Continuous In years _
Education of the head Continuous Year of schooling +
Head’s farming experience Continuous Number of years +
Slope of the land Categorical “1” if steeper; 0 otherwise  +
Monthly Income Continuous PKR +
Household size Discrete Individuals +/-
Perception of soil erosion as a threat to farm productivity Dummy 1 if Perceive, 0 otherwise ~ + (Ajmal et al., 2018)
Extension contact Dummy 1 if Perceive, O otherwise  +
Cultivated land size Discrete In Kanals +
Soil erosion intensity Dummy 1 if intense, 0 otherwise +
Farm location Dummy 1 if located in flood zone, 0 +

otherwise

Where;

WTP is expressing ith farm household willingness
to paya donation in the fund; X is a vector of
socioeconomic and agriculture characteristic of the

ith farm household; B is parameter vector, and ¢ is the
error term with 0 mean and constant 62 The model
was estimated by using ordinarily least square (OLS)
method.
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The explanatory variables that were hypothesized
to effect WTP for soil conservation measures are
described in the given Table 1.

Results and Discussion

Household Socio-Economic Characteristics

Table 1 depicts the socio-economic characteristics
of the selected households. Traditionally they were
headed by male individuals, and their meanage,
education and farming experience were 47, 8 and
26 years respectively. Average family size was 7.00
individuals, and theirtotal monthly income was on
average Rs.69880. Farm size on average was 1 acre.
‘Their most common crops were rice, maize and wheat.
Peaches, Apples and Walnuts were popular fruits.
Onion, potato, tomato and some ofthe vegetables are
also grown in the study area.

Table 1: Household socio-economic characteristics.

Characteristics Mean/per-  Standard
centage deviation
Heads gender (Male %) 100 0.00
Heads age (years) 47.12 12.77
Heads education (years) 8.17 4.45
Heads farming experience (years) 26.39 11.20
Household size (individual) 7.00 2.10
Monthly income (Pak Rs) 69880.73 88119.31
Farm land size 8.9 5.97

1 Pakistani Rupees = 0.0096/U$

Farmers Perception of Soil Erosion

For the purpose to know whether the respondents
have observed soil erosion on their farmland and to
quantify their/its frequencyand intensitylevel difterent
questions were asked from selected households. Out
of the 109 households, 25% reported less frequent
and more intense erosion, while 20% of households
experienced more frequent and more severe on-farm
soil erosion. This erosion occurs due to rain and flood
water in the form ofland sliding and surface soil runoft.
Another question was asked about their perception
of the impact of soil erosion on their agricultural
productivity. Around 90% of the households said
that soil erosion couldreduce crop yield significantly
and 55% of the sampled households considered soil
erosion as a severe threat to their future agricultural
production and returns. Most of them (96%) were
willing to pay on average Rs. 4666/~ for the suggested

soil conservation program on communal land.

Table 2: Frequency and intensity of on-farm soil erosion.

Less frequent More frequent Total
erosion erosion
Less More Less More
intense intense intense intense
Selected farm  35% 25% 29% 20% 100

households

(: /esx_ ﬁ"equeni;onw a year, more frequmz‘: more than once a ymr)

Estimated WTP model for soil conservation: The
linear WTP model was estimated using Ordinary
Least Square (OLS) method. Post estimation tests
were conducted to check for the violation of linear
regression model. The Breush Peghan test detected
the hetroscadasticity problem in the estimated model.
'This problem was corrected with robust estimation of
the the model.

'The robust estimated model (given in Table 3) show
that important determinants of farm household’s
WTP for soil conservation were land size, the slope
of the land, education, age, monthly income of the

heads of the households and family size.

Table 3: OLS estimated WTP model [ for soil conservation.

Variable Linear Model
Coefficient T.Value P>T

Age -38.46626  -3.58 0.001
Family Size 8.056907 0.15 0.879
Education Level 69.10827  2.26 0.026
Farming Experience 143.5533 7.92 0.000
Extension 127.5726 0.56 0.578
HHS Expenditure Month .0060969 3.00 0.003
Land Area (Acres) 1368.26 5.24 0.000
Cultivated Land Slope 491.7309 2.04 0.044
Perception 608.8247 1.90 0.061
Constant -652.0663  -0.90 0.371

F(9,99) = 110.94; Prob> F = 0.0000; R squared =0.9091; adjusted
R squared = 1032.5

Age of the household head: The age of the farmer’s
household head have shown negative effect on WTP
of households for the conservation of soil in the
study area. Its negative and significant effect on the
explained variable (W'TP) at 0.05 percent probability
level maybe because the older the farmers, the shorten
will be their planning horizon, which reduces their
WTP for soil conservation practices. The expectation
of aged farmers that they will be less benefit from
such investment makes them reluctant to pay for soil
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conservation practices and thus their WTP reduced
with the increase of their age.

'The education level of the household head: Education
showed a positive and significant relationship with
the dependent variable (W'TP) in this research study
which means that the increase of education level of a
household increases their WTP for soil conservation
practices. The reason might be the increased level of
environmental awareness, and its value in the minds
of farmers injected by education. Similar results has
been shown by this independent variable on WTP
in the studies of Gebrelibanos (2012) and Ajmal et
al. (2018).

Family size: This variable showed a positive but
statistically insignificant relationship with the
dependent variable in the econometric model at 0.05
percent probability level. This might be the reason that
as soil conservation practices and its maintenance is a
labour intensive task, so the larger family size would
like to contribute more than smaller family size.

Farming experience in years: The estimated
coeflicient for this explanatory variable is positive
and significant at 5 percent probability level. It means
keeping others variables constant in the model, a one
year increased in the farming experience will lead to
increase WTP of the household up to 143 Rs. The
result is in line with Shah et al. (2016) and Ajmal et
al. (2018).

Agriculture training(extension): 'The effect of
extension in this study is positive but not significant
which is not similar to most studies result for the
same variable Gebrelibanos (2012) and Ajmal et al.
(2018), this might be the results of farmers passive
attitude which resist change by large, or it may be the
non convincing powers of extension agent as lacking

of skilled apparatus.

Household monthly income: the respondents’
monthly income showed a positive and significant
relationship with the household WTP for soil
conservation at 5 percent probability level the
increase in income of household increase there WTP
for natural resource conservation keeping others
variables constant in the model.

The estimated coeficient for this
independent variable has a positive and significant

relationship with WTP in the model. Keeping others

Land area:

variable constant at the given probability level, a 1
acre increase in the farmland area will increase WTP
of farm household by 1368 rupees. It might be the
reason that more cultivated land area may have the
problem of erosion and the farmer would like to pay
more for its conservation to cope with the problem.
The results are similar toprevious studies conducted

by Balay (2015) and Ajmal et al. (2018).

Land slope: In this study,an attempt has been made
to know the role of physical characteristics of the
household farmland. Thus the degree of steepness of
the farmland which is the slope of the farmland is
considered, and its effect on WTP of farm household
has been analysed. The slope of cultivated land
showed a positive and significant effect on WTP of
the selected respondent. The more the land is steep,
the more is WTP of farmers for soil conservation.
Perception: The WTP of farm household was
positively and significantly affected by this explanatory
variable in the model at the 5 percent probability
level. Thathousehold who perceived soil erosion
problem in their farmland iswilling to pay more for
the conservation of their soil than those who did not
perceive this problem. This result is in line with the

findings of Gebrelibanos (2012).

Conclusions and Recommendations

Data reveals that 25 and 20 percent of the sample farm
households reported less frequent and frequent severe
erosionontheirfarm.Mostofthefarmhouseholdswere
willing to pay for forestation based soil conservation
program on communal land, and their mean annual
WTP was Rs.4666. Regression analysis shows that
the important determinants of WTP of household in
the study area were farm size, education, cultivated
land slope, household income, farming experience
and perception. Age a hasnegative but significant
effect on WTP, while extension a hasa positive but
insignificant effect on WTP of farm household in the
study area. The findings of this research work show
that any plan for intervention in the soil conservation
should know the existing heterogeneity in household
characteristic, perception and soil erosion, physical
factors, institutional and demographic factors. The
policy makers must take on board farm household in
decision making. Afforestation, agroforestry, fencing
and terracing farming practices are recommended for
controlling soil erosion in the study area. Sufficient
funds can be generated bylocal people to finance such
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projects.
Novelty Statement

'This study used contingent valuation method, which
is a non-marketed valuation technique for measuring
WPT. In Pakistan, very few studies have conducted to
use this method to estimate demand for environmen-
tal goods and services.

Author’s Contribution

Ayub Khan: Conducted the research and collected
the data, did analysis and wrote the manuscript.
Ghaffar Ali: Supervised the study and guided
thoughout the project.

Refrences

Ajmal, S., S.A. Shah, M. Ibrahim and Z. Hagq.
2018. Farm households’ willingness to pay for
forestation based soil conservation program on
communal land in Bagh District, Kashmir. Rev.
Econ. Dev. Stud. 4(1): pp. 31-38. https://doi.
org/10.26710/reads.v4i1.206

Arrow, K., R. Solow, P.R. Portney, E.E. Leamer,
R. Radner and H. Schuman. 1993. Report of
the NOAA panel on contingent valuation.Fed.
Reg. 58(10): 4601-4614.

Belay, K. 2015. Farmer’s willingness to pay
for improved soil conservation practices:
application of contingent valuation method.
Doctoral dissertation, AAU.

Carson, R.T. and W.M. Hanemann. 2005.
Contingent valuation. Handb. Environ. Econ.
2: 821-936. https://doi.org/10.1016/51574-
0099(05)02017-6

Cochran, W.G. 1977. Sampling techniques (3rd
ed.). New York: John Wiley and Sons.

Cochran, W.G. 1963. Sampling techniques, 2nd
Ed., New York: John Wiley and Sons, Inc.

Coxhead,I.and R. Oygard. 2008.Land degradation.
Copenhagen Consens.

Gebremariam, G.G., A.K. Edriss, A.M. Maganga
and A.T. Terefe. 2013. Labor as a payment
vehicle for valuing soil conservation practices in
a subsistence economy: Case of adwa woreda in
Ethiopia. Am. ]J. Econ. 3(6): 283-290.

Gebremariam, G.G., A.K. Edriss, A.M. Maganga
and A.T. Terefe. 2013. Labor as a payment

vehicle for valuing soil conservation practices in

a subsistence economy: Case of adwa woreda in
Ethiopia. Am. ]J. Econ. 3(6): 283-290.

Gebrelibanos, S. 2012. Households’ willingness
to pay for soil conservation practices in Adwa
Woreda, Ethiopia: A contingent valuation study.
MSc Thesis, University of Malawi, Malawi.

Hou, L. 2012. Soil degradation in China:
Implications for agricultural sustainability, food
security and the Environ. (Doctoral dissertation,
Colorado State Univ.).

Janku, J., D. Kucerova, J. Houska, J. Kozak and A.
Rubesova. 2014. The evaluation of degraded
land by application of the contingent method.
Soil Water Res. 9(4): 214-223. https://doi.
org/10.17221/227/2014-SWR

Kangalawe, R.Y. 2012. Land degradation,
community perceptions and environmental
management implications in the drylands
of central Tanzania. In Sustainable Dev.
Authoritative and Lead. Edge Content Environ.
Manage. InTech.

Kidane, T., T. Beshah and A. Aklilu. 2014.
Determinants of physical soil and water
conservation practices in Ethiopia’s semi-arid
tropics: the case of Bati District. Soc. Basic Sci.
Res. Rev. 2: 525-541.

Loomis, J., M. Lockwood and T. DeLacy. 1993.
Some empirical evidence on embedding effects
in contingent valuation of forest protection. J.
Environ. Econ. Manage. 25(1): 45-55. https://
doi.org/10.1006/jeem.1993.1025

Meseret, D. 2014. Determinants of farmers’
perception of soil and water conservation
practices on cultivated land in Ankesha District,
Ethiopia. Agric. Sci. Eng. Technol. Res. 2(5):
1-9.

Shah, S.A. 2014.Valuation of freshwater resources
and sustainable management in poverty
dominated areas (Doctoral dissertation,
Colorado State University. Libraries).

Shah, S.A., D.L. Hoag and S. Davies. 2016.
Household preferences and willingness to pay
(WTP) for freshwater quality improvement
in Pakistan’s Swat River Valley. Environ. Dev.
Sustainability. 18 (4): 1081-1093. https://doi.
org/10.1007/s10668-015-9687-1

Shah, S.A., D.L. Hoag and J. Loomis. 2017.
Is willingness to pay for freshwater quality
improvement in Pakistan affected by payment
vehicle? Donations, mandatory government
payments, or donations to NGO’s. Environ.

September 2019 | Volume 35 | Issue 3 | Page 821

0.9 .
Dol Links
GResearchers


https://doi.org/10.26710/reads.v4i1.206
https://doi.org/10.26710/reads.v4i1.206
https://doi.org/10.1016/S1574-0099(05)02017-6
https://doi.org/10.1016/S1574-0099(05)02017-6
https://doi.org/10.17221/227/2014-SWR
https://doi.org/10.17221/227/2014-SWR
https://doi.org/10.1006/jeem.1993.1025
https://doi.org/10.1006/jeem.1993.1025
https://doi.org/10.1007/s10668-015-9687-1
https://doi.org/10.1007/s10668-015-9687-1

OPEN aACC ESS

Sarhad Journal of Agriculture

Econ. Policy Stud. 19(4): 807-818. https://doi.
org/10.1007/s10018-016-0178-x

Shaheen, H.,R.A. Qureshi, Z. Ullah and T. Ahmad.
2011. Anthropogenic pressure on the western
Himalayan moist temperate forests of Bagh,
Azad Jammu and Kashmir. Pak. J. Bot. 43(1):
695-703.

Singh, A.K. and S.K. Singh. 2011. In strategies
for arresting land degradation in South Asian
Countries. Eds. D. Sarkar, A.K. Azad, S.K.
Singh, N. Akter. SAARC Agric. Center.

Teklewold, H.and G.K6hlin.2011. Risk preferences
as determinants of soil conservation decisions

in Ethiopia. J. Soil Water Conserv. 66(2): 87-

96. https://doi.org/10.2489/jswc.66.2.87

Yamane, T. 1967. Statistics, An introductory
analysis, 2nd Ed., New York: Harper and
Row.

Zhongmin, X., J. Loomis, Z. Zhiqiang and K.
Hamamura. 2006. Evaluating the performance
of different willingness to pay question formats
for valuing environmental restoration in rural
China. Environ. Dev. Econ. 11(5): 585-601.
https://doi.org/10.1017/51355770X06003147

Zia, M.S., T. Muhmood, M.D. Baig and M. Aslam.
2004. Land and environmental degradation and
its amelioration for sustainable agriculture in

Pakistan. Sci.Vision. 9: 1-2.

September 2019 | Volume 35 | Issue 3 | Page 822

0.9 .
Dol Links
OResearchers


https://doi.org/10.1007/s10018-016-0178-x
https://doi.org/10.1007/s10018-016-0178-x
https://doi.org/10.2489/jswc.66.2.87
https://doi.org/10.1017/S1355770X06003147

