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Abstract

The degradation of watershed, especially the damages on the upstream may affect hydrological conditions on the
downstream area which is the irrigation system. Through payments for environmental services, the result of the
rehabilitation of irrigation can be used by communities on the upstream area for conservation so that the availability of
water for farmers downstream are available. The purpose of this study is to analyze the perception of WUA’s to the
conservation of water resources, observe the value of Willingness to Pay (WTP) of WUA’s and analyze the factors that
form WUA'’s toward the conservation of water resources. The variables of this research were the socioeconomic
variable of WUA'’s and their perception of the water resources conservation. The study was conducted at Boro’s
Irrigation Area in Purworejo with a total sample of 44 WUA's in the first planting season in 2016. There are three
methods for data analysis in this study, namely (1) descriptive analysis with content analysis to analyze the perception
of the WUA'’s to the water resources conservation; (2) Contingent Valuation Method Approach (CVM) to determine the
price of willingness to pay by WUA’s in the water resources conservation; (3) Factor Analysis to analyze the relevant
factors that affect the willingness to pay (WTP) of WUA’s in the water resources conservation. The result of content
analysis show that WUA’s perception about water resources conservation is still need to be raised with education about
the importance of water resource conservation. Estimated average WTP of WUA's in the water resources conservation
is IDR 88,438 per year. The total value WTP in Boro area could reach IDR 461.340.000,- Factors that affect their shared
WTP simultaneously are age, farming tenure, income, education, land ownership, land coverage and perceptions of the
water resources conservation, while the number of family dependents does not significantly affect their WTP are
farming experience, knowledge about the condition of the upstream, income, knowledge about the changing quality of
irrigation, skills utilization of irrigation, and conservation efforts.

Keyword: Payment for Environmental Services, perception, willingness to pay (WTP), Water User’s Assosiation (WUA’s),
water resources conservation

INTRODUCTION

Such a phenomena like global climate change,
increasing population and the intensity of
economic activities have resulted in an increasing
need for water resources very quickly. The
utilization of surface water in addition to meeting
the needs of irrigation water also has a
multidimensional role that meets the needs of
the household as drinking water, industries,
fisheries and also recreation. Currently the
agricultural sector itself uses nearly 80% of total
water demand, while the need for industry and
households is only 20%. In 2020, it is estimated
the demand for households and industry will
increase by 25% to 30% [1].

Reallocation of irrigation water for other
purposes will negatively impact on the rural
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economy. Damage to forests and land in the
upper reaches of the river flow has a negative
impact on the local conditions and other
downstream (off site) areas connected
hydrologically including irrigation systems. The
solution of the issue of degradation of water
resources depends on the value of humans in the
environment that ultimately saw the value will
inturn affect the behavior of the human [2].
There is a relationship between the human
behavior, including their beliefs, perceptions,
attitudes, social concepts and action and
decision-making in terms of environmental
management [3].

The difficulties in implementing the natural
conservation may include financial issues, which
is the funding for the conservatory program [4].
Most of the funding for the conservation
programs has been taken from the government
budget. Besides, policies related to water
resource management are not yet integrated.
The policy in the irrigation management needs to
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be integrated with other sectorial policies,
namely the forestry sector to manage forests as
the hydrological control that maintain the
availability of water for irrigation [5].

Such mechanism of  payment for
environmental service (PES) to water resources in
the watershed system is one of the alternatives
that could be applied in conducting and funding
conservation of water resources. Through this
service returns, the result of the construction of
irrigation can be used by communities inhabiting
on the upstream area to maintain the availability
of irrigation by managing the forest of which will
affect the lives of the farmers downstream.

In order to determine the community’s
willingness to pay for environmental services of
water resources was conducted a direct survey
by Contingent Valuation Method (CVM) method
to service users [6], [7], [8]. There was a strong
connection between the community’s willingness
to pay for the improvement of the environment
[9].

The purpose of this study was to analyze the
perception from WUA’s to the water resources
conservation and also analyze the factors that
determine their willingness to pay water
resources conservatin and the price of
retribution of WUA’s are willing to pay for the
conservation of water resources.

RESEARCH METHOD

This research is quantitative with qualitative
descriptive approach. The study was conducted
in the irrigation area of Boro in the first planting
season with the data collection was done within
February and April 2016. The water irrigation in
Boro area has been taken from the Bogowonto
watershed, of which approximately 14.98% in
critical condition and the other 34.58% area is
somewhat critical too [10].

Data collection method was through direct
survey by providing questionnaire by involving 44
of 80 WUA'’s as the population. The sample was
determined through sampling methods of
Slovin’s Approach with degree of confidence was
0.1. The samples were also determined with
purposive sampling [11]. Respondents include
administrators or members who are active in the
institutional of WUA’s. Data collection
instruments were questionnaire distributed with
in-depth interviews.

Therewere three methods for data analysis in
this study, namely (1) descriptive analysis with
content analysis to analyze the perception of the
WUA'’s to the water resources conservation; (2)
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Contingent Valuation Method Approach (CVM) to
determine the price which meets the willingness
to pay by WUA’s in the water resources
conservation; (3) Factor Analysis to analyze the
relevant factors that affect the willingness to pay
(WTP) of WUA’s in the water resources
conservation.

CVM Survey was used by using direct
questions (open ended questions), namely by
providing direct question how much the price
offered that could be paid by the respondents in
order to to meet the environmental management
[12].

The result from perception analysis was
analyzed through content analysis to describe
the results of the interview so that the results
can provide relevant information with the
discussion [13]. Factor analysis was used to find
the relationship (inter-correlation) of some
independent variables so that these variables
have certain correlation that can be made as the
factors together [14]. Factor analysis was used to
measure the dimensions of different data
measurements which is widely used to measure
different types of environmental values in the
study [15]. Factor analysis was processed by
using SPSS Software Program.

FINDINGS AND DISCUSSION
Description of the Respondents

Most of respondents were over 50 years old;
this also showed that employments in the
agricultural sector in this area are dominated by
older age of the community. This age might
become individual characteristic that may
influence biological and psychological function of
the individual. The older farmers will affect their
commitment and experience in farming [16].
Highest educational level of the respondent is a
high school; it was assumed that most of the
farmers are able to read and write (gaining
information). The average income of the
respondents is quite low in relation to the
majority of land coverage for agriculture is only
within 0.25 - 0.5 Ha. The proportion of land
ownership is equal between the land owners and
tenants. Here is a table that can describe the
social  and economic characteristics  of
respondents in this study in table 1.

Willingness to Pay (WTP) of WUA'’s in the Water
Resources Conservation

The results of the CVM survey showed that 32
respondents were willing to pay, while the other
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12 respondents were not willing to pay the
conservation program of water resources.

Table 1. Description of the Respondents

Total
Description Respondents Mean
52.3% ( >50
Age (year) (%) 44 years)
65,9% (senior
Education (%) 44 high)
Income (IDR) 44 890,909
Number of family
dependents (%) 44 3
Status of ownership 50% (owner
(%) 44 & farmers)
Tenure of farming
(years) 44 20
45.5% (0.25-
Land area (%) 44 0.5 Ha)

Source: Primary Data, 2016

The reason of the farmers who did not want
to pay is due to several reasons, namely half of
them considered that conservation program
should be the responsibility of the government,
while the other half of respondents claimed that
they do not have a sufficient budget to pay the
retribution and the small portion of the
respondents considered the payment of
environmental services of water is not an official
government program. Estimated average WTP of
WUA'’s in the water resources conservation is IDR
88,438 per year. The total value WTP in Boro
area could reach IDR 461,340,000. This funding
obtained from WUA’s can be used for water
resources conservation program and can be used
to apply to whole of the watershed management
model in Bogowonto area as one integrated
system.

The low rate of willingness to pay by the
water users in the conservation of water
resources was due to the low income and land
area for the farming. In addition, in farming, the
majority of the farmers still uses conventional
system and fails to apply innovation both in
cultivation and farming technology. This means
the higher of income is the higher their
willingness to pay the funding. WTP is also
defined as the price at the consumer level that
reflects the value of the goods or service to
obtain this money [17]. In order to increase the
willingness to pay (WTP) of the water users for
the conservation should be done through
socialization to inform the farmers about the
importance of conservation of water resources,
such as the importance of efficiency in the
utilization of irrigation is by technology and

water-saving rice cultivation system. Besides this,
conservation will increase the efficiency in the
utilization of irrigation water, the farmers may
also increase the farming productivity which in
turn will increase their income.

Perception of WUA’s towards Water Resources
Conservation
Perception is the process by which individuals
would  choose, organizing further the
interpretation as the stimulus they receive into a
meaning [18]. This perception will affect the
individual’s behaviors that will also affect social
life and the environment. If the object has a
positive perception will affect the perceiver both
physically and psychologically so as to motivate
positive behavior in the environment [19]. The
questions in the instrument for perception were
measured by using Likert’s scale. The reliability
item question in the perception instrument of
the variable has a Cronbach’s Alpha value of
0.741. Here are the results of content analysis
from the perception of WUA’s to the
conservation of water resources:
1. The Function of Upstream Area

Perception towards the condition of the
forests to the water availability was that 81.8% of
the respondents have the perception that the
condition of the forests affect the availability of
water, including the irrigation water. The rest of
the respondents (18.2%) answered the absence
of effect of the forest on the water availability.
Most of respondents, however, had a high level
of perception that the availability of water is
influenced by management in the upstream area
(the condition of the forest). This shows that the
WUA’s have adequate knowledge about the
function of the forest of which the conditions will
affect its function as a regulator of the hydrology
system in the ecosystem. The availability of water
resources in the downstream area depends on
the management and conservation strategies in
the upstream area [20].
2. The Condition of Upstream Area

The perceptions of the respondents towards
the condition of upstream area in Boro irrigation
showed that 59.1% respondents stated that the
condition is not good, while the other 9.1%
respondents’ stance was neutral. While only by
29.5% of the respondents stated that the
condition of the upstream is still good, moreover
some 2.3% claimed that the condition is very
good. Respondent’s knowledge about degraded
upstream condition is known from vegetation or
land cover in the upstream area reduced,
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declining soil fertility, biodiversity is reduced, and
there is a change of microclimate. The reason is
partly because of land use as a water catchment
area in the upstream has been converted into
productive land or buildings blocking the
establishment of infiltration of water naturally. In
addition, there have also been illegal logging
activities in the protected forest areas.

3. Fluctuation of Water Availability

Fluctuations in the water availability have
been perceived by most of the respondents, as
much as 88.64% of respondents have claimed
that there has been vast decrease of the water
availability in the downstream areas for their
crops. The other 11.36% respondents, claimed
that the decline in water availability has been
inattentive.

Fluctuation of water availability happened
because of maximum - minimum water
discharge and water level. Maximum of water
discharge was happened in December and
minimum of water discharge was happened in
August. It shows that most farmers have
perceived that the declined in the water
availability has continuously occurred within
current 5-10 years.

4. The Quality of Irrigation

Perception from the respondents towards the
quality of irrigation reaching to the land varied,
where 47.7% of the respondents answered it was
not good quality, even the other 6.8% claimed
the quality is even very bad, and the other 2.3%
was neutral. There was descent number of
respondents (31.8% and 11.4%) stated that the
quality is very good.

The poor quality of irrigation is known
because water contaminated with soil
sediments, fertilizers or pesticides, animal
waste and household waste. According to
most respondents irrigation water quality is
not good because polluted by household
waste. From observations in the field, there
were a lot of pollution in some irrigation channel;
this includes household waste dumped into the
irrigation so it has high potential for
contaminating the quality of irrigation.

5. The Changing Quality of Irrigation

In relation to the changing quality of
irrigation, 70.45% of respondents perceived that
there has been declining quality of irrigation
over time, while the rest of respondents claimed
there is no any degraded quality of the irrigation
water. Further inquiry from the respondents
showed that declining quality of the water has
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significantly decreased within the last 5-10 years
because of household waste increased. Before
that, the quality of the irrigation was very pure
from the households that contaminated the
water.

6. Water Discharge

As much as 86.36% of respondents have a
perception that water discharge entering into the
lands is not sufficient for irrigation. Based on the
needs of local irrigation water in Boro in the
cropping pattern in 2013, the highest water
irrigation planting for the first season was in
October [21]. Knowledge of this water
discharge associated with irrigation water
requirements for crops. Most respondents,
especially in the tail end area of irrigation
have knowledge that the distribution of
water is insufficient for the needs of the
plant. Irrigation requirement is highest in the
first planting season is in October.

At the time of water shortages, especially in
downstream areas, farmers usually use machine
to pump irrigation water to meet irrigation needs
for the crops. The challenge for this technique
remains the high cost of fuel to operate the
pump. On the other hand, irrigation water should
be provided due to the lack of water availability,
otherwise, the shortage may reduce agricultural
productivity in that area [22], [23], [24], [25].

7. Utilization of Irrigation

The number of respondents who have a
perception of the efficiency in the utilization of
irrigation was the same number. Some farmers
already understand about the efficiency in the
use of irrigation through water-saving irrigation
system. However, some others are still using
conventional irrigation. Water efficiency in
irrigation is to do with the efficiency of
storage, distribution and field.

Respondent’s skill in the utilization of
irrigation need to be improved. This also
indicates that the farmers should be provided
with new information on the ways of efficient
utilization of irrigation. Inefficient utilization of
water resources for irrigation occurs partly
because of the loss during the water flow on
average of 47% and loss on the cropping land
reaching to 20% -36% [26].

8. Conservation Efforts

More than half of the respondents (65.9%)
claimed that they have made strategies of
protection and preservation of natural resources,
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while the other 34.1% have not conducted any
efforts in the conservation of water resources. It
showed that the majority of the farmers were
already aware to make an effort in order to
conserve water resources. Conservation efforts
include reforestation in the area of private lands
with perennials, cleaning irrigation channels from
grasses and trashes. Conservation efforts
undertaken by the government has been also
made such as planting trees in the streets,
handing out seeds for crops such as sengon
(Albiziachinensis) to farmers. While direct
conservation efforts related to the conservation
of water resources has not been optimally
executed by the farmers.

Conservation methods carried out with the
use of plants or vegetative methods,
manipulating the surface of the land and
construction of buildings to prevent erosion that
called mechanical methods. Vegetative methods
can be done by planting vegetation, crop
rotation, agroforestry, the use of green manure,
planting vegetation waterways with reparian.
Mechanical method to do with soil tillage,
terracing, and irrigation improvements [26].

Factors Affecting the Willingness to Pay of
WUA'’s in the Conservation of Water Resources
Analysis of the factors that determine
willingness to pay WUA's for the conversation of
water resources was conducted through Varimax
orthogonal rotation method. Socio-economic
variables such as age (X1), tenure (X2), income
(X3), education (X4), land ownership status (X5),
land coverage (X6), and water users’ perception
variable such as the function of upstream area
(X7), the condition of upstream area (X8), the
fluctuation of water availability (X9), the quality
of irrigation (X10), the changing quality of
irrigation (X11), water discharge (X12), utilization
of irrigation (X13) and conservation effort (X14)
were analyzed by factor analysis. According to
the results of the analysis, there is one variable
that is the number of family that does not affect
the users’ willingness to pay for conservation as
the Varimax score <0.5 which is 0.292. Analysis
of the factors generated the value of Kaiser-
Meyer-Olkin (KMO) > 0.5 = 0.671 which indicates
that the measurements have adequate sample
number. The result of the Barlett’s test with
significance of < 0.05 was 0.000, which indicates
that these variables significantly are correlated
each other. The result of the rotation of factors
indicates that the variables mentioned above

generated six (6) component factors. The
following table is the result of varimax score :

Table 2.Varimax score

Component

1 2 3 4 5 6
Z score (X1) 0,924
Z score (X2) 0,912
Z score (X4) -0,519
Z score (X5) 0,496
Z score (X8) 0,825
Z score (X12) 0,661
Z score (X10) 0,492
Z score (X3) 0,871
Z score (X11) 0,849
Z score (X13) 0,773
Z score (X9) 0,745
Z score (X14) 0,801
Z score (X6) 0,560
Z score (X7) 0,522

Source: Primary Data, 2016

Variable of age (Zscore = 0.924), farming
tenure (Zscore = 0.912), education Zscore =
(0,519), and land ownership status(0,496) have a
relationship or inter-correlation to affect the
water wusers’ willingness to pay in the
conservation of water resources so as to form
the Factor Component | so the naming of the
factors that are considered to represent the four
constituent variables is Farming Experience.

According to the description of the
respondents, it can be seen that most of the
respondents are over 50 years old with sufficient
farming experience for 10-20 years. This shows
that with increasingly older the age of the
farmers, the bigger experience in farming, the
bigger understanding especially in water issues.
Besides the experience of the respondents, the
higher levels of knowledge and perceptions
about conservation of water so that their WTP
for the conservation of water resources is also
higher. Respondents’ age and experience of
farming grow their awareness of the dependence
of farming on water availability and sustainability
in the future.

Age and experience improved farming will
increase tenure. Of the ownership status as
sharecroppers then the longer farming would
improve the status of ownership to land-owner.
While the correlation with variable levels of
education, namely the higher the level of
education of respondents, willingness to pay for
conservation of water resources will decrease .
This is because respondents with more education
they have an alternative in the conservation of
water resources in addition to payments for
environmental services [27].
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Factor of two ( F2 ) is formed of a variable
factor knowledge of the upstream (0.825) , the
discharge of water (0.661) and water quality
(0.492), the naming of which represents both
constituent variables are factors Knowledge of
Upstream Conditions. Those variables have a
relationship and the most dominant variable is
the perception of conditions in upstream
irrigation are forests in the upper watershed .
Farmers' perceptions of conditions upstream
correlated with the amount of water flow and
quality of irrigation water reached the farm land
in the form of willingness to pay for conservation
of water resources. Where the higher the
farmers' knowledge about the conditions in the
upstream, the amount of discharge, and the high
quality of irrigation water, the higher is also the
willingness to pay for conservation. Forming
factors that are considered to represent is the
farmer's perception of the condition of forests in
the upstream at this time.

Conditions upstream forest which is well
managed and maintained  sustainability,
supported by infrastructure and facilities in the
center will be able to affect the functions and
benefits of watershed general and direct impact
on downstream areas, namely for agricultural
irrigation [28].

A factor of three ( F3 ) is formed by a variable
income. The higher the income of farmers , the
Willingness to Pay in the conservation of water
resources will be higher. The higher the income
the farmers' willingness to pay will be even
greater [29]. Willingness to Pay is also defined as
the price at the consumer level that reflects the
value of the goods or service and sacrifice to
obtain it [30].

Factor Four (F4) is formed of variable water
quality changes with the loading factor (0,849).
From the results of the questionnaire data
collection is known that most of the respondents
have the perception has been that a decline in
water quality compared to 5-10 years ago.
Knowledge of respondents about changes in
water quality in the study related to the
increasing amount of garbage which pollute
irrigation channels mainly household waste.

A factor of five ( F5 ) formed by variable skill
of utilization of water (0.773) and knowledge of
the fluctuations in the availability of water
(0.745). With increasing knowledge of
fluctuations in the availability of water then it
would increase the willingness to pay farmers for
the conservation of water resources. Skills
regarding water use also correlated with WTP
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conservation of water resources where the
higher efficiency of water use by farmers it will
also increase the willingness to pay for the
conservation of water resources . Forming factors
representing the five factors are the Water
Utilization Efficiency .

Factors six ( F6 ) is a component formed by
variable factors skills in conservation (0.801),
land area (0.560) and knowledge of the functions
of forests in the upstream (0.522) . This suggests
that the land area has a relationship with the
efforts made by farmers in conservation such as
reforestation or duct cleaning and management
influence in the upstream . Where more land is
cultivated , increasing skills in conservation and
increasing understanding of the influence of
management in the upstream , the willingness to
pay will be higher. Forming factors that are
considered to represent a factor of six is Skills in
Conservation Efforts.

The factors that form WUA’s Willingness to
Pay P3A are Farming Experience, Knowledge
about Upstream’s area Conditions, Knowledge
about Changes on Water Quality, Efficiency of
utilization of irrigation, and in conservation
efforts. The knowledge and skills of farmers'
water user in the conservation of water
resources needs to be improved through
counseling . With the information obtained by
the farmers of the extension will be created
awareness of farmers to participate in the
reward mechanisms.

CONCLUSION

The perceptions from farmers as the water
users to the conservation of water resources
have been quite good. The value of WTP in the
water resources conservation is IDR 88,438, and
the total WTP in Boro’s irrigation area is IDR
461,340,000. Factors that form their shared
WUA’'s WTP are Farming Experience and
perception regarding the conservation of water
resources that include Upstream Area Conditions
Knowledge, Knowledge Changes on Water
Quality, Efficiency of utilization of irrigation , and
Conservation Efforts

RECOMMENDATION

This willingness to pay from the farmers should
be improved as the irrigation water needs to be
maintained in the conservation of water
resources so that it will be fulfilled availability of
irrigation water in the future. Strategies to raise
WUA'’s willingness to pay towards water resource
conservation :



Undertaking intensive coordination between

the WUAs, country and goverment agencies
that

responsible for water
conservation

Providing information and education about

resources

the mechanisms in the conservation of water

resources and dissemination of relevant
policies

Strengthening Institutional Capacity of WUAs
and assistance for the maintenance and
operation of irrigation that is sustainable

environmental

. Involving farmers in WUAs in the planning and

implementation of PES programs for the
conservation of water resources
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