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Evaluation of Policy Measures for Preserving Multifunctional Roles of 

Agriculture: Benefit Transfer Using Choice Experiments 

Kentaro Yoshida 

Introduction 
The scheme of direct payments for hilly and mountainous areas that started in 2000 is based 
on the idea of preserving positive externalities of agriculture, i.e., multifunctional roles. 
Compared with the environment payment policies being implemented by various countries, 
the Japanese direct payment system, as Goda (200 l) points out, is lacking from the perspective 
of reducing environmental damage or risks caused by agriculture. With community 
agreements having been concluded in 31,415 locations in 1,916 cities, towns or villages 
across the country, an establishment of an effective policy evaluation method is called for. 

Under the direct payment policy, a community agreement is required to make it compulsory 
to preserve the positive externalities. However, the policy does not cover reduction of 
environmental damage. It does not call for actions that will necessitate changts in the way 
of farming practice such as reduction of fertilisers and agricultural chemicals. Therefore, 
the purpose of the Japanese direct payment scheme is different from that of the environmental 
payment scheme implemented in EU nations. In this study, environmental valuation will be 
conducted not only from the aspect of environment benefits but also from the aspect of 
environmental damage caused by the application of excessive amounts of agricultural 
chemicals and fertilisers. In order to see both the positive and negative environmental impact, 
choice experiments can be adopted. 

One of the advantages of the choice experiment method is that it allows researchers to 
evaluate and compare a number of different attributes by one question. If CVM is used, only 
one scenario for these attributes can be questioned in one questionnaire. By this advantage, 
choice experiments have recently been drawing attention in environmental economics. 
However, as direct payments measures are conducted in a large number of small areas by 
individual local governments, budget constraints may make it difficult to apply the cost
benefit analysis to the measures. Therefore, it appears to be important to assess the reliability 
of benefit transfer using choice experiments although it may be a formidable challenge 
(Haener, Boxall, and Adamowicz, 200 l ). 

Benefit transfer is the process of predicting a benefit estimate of a new policy site by using 
benefit estimates or functions of existing studies. If existing studies for a similar 
environmental good can be applicable to cost-benefit analysis of the new policy site, 



596 Kentoro Yoshido 

government agencies will be able to avoid wasting time and money on tedious work. It is 
often required by government agencies for practical reasons to obtain benefit estimates at a 
new policy site. Benefit transfer can be divided into three major types: fixed value transfer, 
expert judgment, and value estimator models (Bergstrom and De Civita, 1999). A number 
of empirical studies have been conducted to assess the transferability of benefit estimates. 
However, they have mostly focused on contingent valuation method and travel cost method 
(Downing and Ozuna, 1996; Kirchhoff, Colby, and Lafrance, 1997). Benefit transfer of 
choice experiments is a relatively new field, which should be explored by intensive empirical 
studies. 

In this study, by conducting choice experiments in almost identical forms in four locations, 
Kamogawa city, Koshoku city, Himi city, and Horai town, the results of the experiments are 
examined to see the transferability of benefit estimates. In the field of environmental and 
natural resource economics, research on benefit transfer and choice experiments has increased 
recently (Adamowictz et al., 1998; Bergstrom and De Civita, 1999; Terawaki 2000; 
Kunimitsu, Matsuo, and Tomosho, 200 I; Yoshida, 2000). However, as far as we know, this is 
almost the first study on benefit transfer conducted using choice experiments. 

Since choice experiments have the advantage of producing per-unit benefit valuation of 
policy effects, it makes the connection with cost-benefit analyses easy and is efficient in 
terms of cost and time. If a benefit transfer approach of choice experiments is established, it 
will further enhance the efficiency of cost-benefit analyses. 

Environmental Valuation by Choice Experiments 
Environmental valuation is divided into two categories; revealed preference and stated 
preference. The revealed preference, like travel cost method and hedonic price method, is a 
method to reveal the environmental value reflected in existing market data, such as travel 
costs and land prices. The stated preference, as represented by CVM, is a method to reveal 
environmental value based on the valuations stated by beneficiaries in a questionnaire survey. 

Research on environmental valuation has become popular in Japan since the 1990s as in 
many other countries. CVM has played a key role in such research, as environmental valuation 
methods have been increasingly adopted for cost-benefit analyses of environmental policy 
and public works. However, CVM has its limitations. It can evaluate only a coi:nbination of 
single attributes or levels per question. For example, when evaluating positive externalities 
of agriculture, CVM allows an examination of only one kind of scenario, such as 
"implementing a policy to prevent a decline of the multi functionality of a region by 30 per 
cent over the next IO years." Therefore, in order to compare different kinds of policy 
alternatives, it is necessary to develop several kinds of questionnaires. Positive externalities 
can be classified into a variety of functions, such as a landscape conservation function and 
a national land conservation function. However, it is difficult to calculate the value of each 
function by CVM. On the other hand, conjoint analysis not only allows direct comparison of 
various policy alternatives by using only one questionnaire but also reveals the valuation of 
each function. 
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When conducting a cost benefit analysis of environment policies, it is necessary to evaluate 
the benefit in monetary terms. If CVM is applied in such a case, budgetary and time 
constraints often become a problem. Then, the application of benefit transfer is studied. 
However, in the case where environment policies are implemented separately in various 
regions of the country, the level of policy effects will be different from one region to another. 
In such a case, per-unit benefit estimates of policy effects become necessary. It is often 
difficult to estimate a basic unit by CVM. However, conjoint analysis produces benefit 
valuations in the form of marginal willingness-to-pay and allows using it as the basic unit. 

There are various kinds of conjoint analysis and each has its advantages and disadvantages. 
Since this study is aimed at comparing policy alternatives and deciding on which policy 
should be implemented, choice experiments are adopted for evaluation. 

Data 
Data was obtained by mail surveys. Questionnaires were sent to general households selected 
by using telephone directories in the three cities and one town with a random sampling 
method. The survey in Kamogawa city was conducted in July 2001 and those in three other 
locations in November 2001. The response rate was 82 per cent (164/200) in Kamogawa 
city, 87.3 per cent (172/197) in Koshoku city, 82.9 per cent (165/199) in Himi city, and 90.0 
per cent (180/200) in Horai town. By sending a reminder twice using the same method as 
adopted by Mangione ( 1995), we achieved a sufficient response rate for a mail survey. 

Hypotheses and Empirical Methods 
Benefit transfer is a method of estimating benefit valuations by using existing studies for 
the areas covered by a new policy and requiring benefit evaluation. With regard to the direct 
payment scheme, if it is possible to obtain the benefit valuations of all municipalities covered 
by the policy from the benefit evaluation conducted in several scores of municipalities, it is 
considerably efficient in terms of budgetary and time constraints. 

In this study, we examined the transferability of the results of the benefit evaluation conducted 
in the four municipalities. The transferability was tested by both likelihood ratio test and 
asymptotic t test from the perspective of benefit function transfer (Ben-Akiva and Lerman, 
1985). If it passes both tests, it can be said that the transferability of benefit estimates has 
been guaranteed. 

The first is the test oflog-likelihood. Ifwe assume the log-likelihood obtained in area A, the 
log-likelihood obtained in area B, and the log-likelihood obtained by pooling the data of A 
and B are LLA,LL8 and LLA+e, respectively, we can obtain equation [ 1] below. 

(l) 

Since A has a chi-square distribution, it is possible to examine the congruency of the 
parameters of model A and B. If a statistically significant difference is confirmed in the 
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likelihood ratio test, then we can find which factor has created the difference by comparing 
each attribute's marginal willingness-to-pay. 

Next, ifwe assume the coefficients obtained by two conditional logit models are f3A and {38 
and /38 , then the null hypothesis is that the value of the two coefficients is identical. This can 
be done by comparing individual coefficients between two models. The statistic for the 
asymptotic t test of equality of individual coefficients between two models is, 

(BA-/38 )/ (var(/3A)+var(/3e))112 • (2) 

Outline of Choice Experiment 
One of the advantages of conjoint analysis as a tool of environmental valuation is that it can 
be formularised on the basis of the random utility theory. Since the choice experiment is in 
the form of selecting one alternative from among several kinds of policy alternatives, it can 
be formularised as follows. 

When the ith respondent chooses j from J number of options, the utility ( U) is expressed as 
follows. 

(3) 

Vis the deterministic component of the utility and £ is stochastic component of the utility. 
Therefore, when respondent i choosesj, the utility is higher than in the case of choosing 
other options. It can be formularised as follows. 

Prob(j) = Prob(Uij > Uu,; Vk :1: j) 
= Prob(Vij + t:ij > V;k + e;k; V k :;t: j) 
= Prob(Vij - Vik > e;k - t:ij Vk :/: j) 

(4) 

McFadden (1973) showed that as long as j number of stochastic components follows the 
type I extreme value distribution, the probability of choosing optionj can be expressed as 
follows: 

Prob(j)=exp({3xy)/2,exp({3xij) . (5) 

This is a conditional logit model. Here, we study the main effect model that limits the 
deterministic utility function V to attribute xij which is peculiar to the options. 

Design of Choice Experiments 
A profile design is important in conducting choice experiments. In other words, what 
attributes and levels should be presented as policy alternatives to respondents. With regard 
to environmental benefits that can be maintained and conserved by the direct payment scheme 
for hilly and mountainous areas, we selected as attributes the function concerning rural 
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amenities and the function concerning national land conservation. Specifically, the following 
explanations were provided: "roles to conserve the landscape of rice terraces and the 
environment for living creatures, such as aquatic insects, dragonflies, and fireflies 
( conservation of rural landscape and environment for living creatures)" and "roles to prevent 
disasters, such as floods and landslides (protection against disasters and national land 
conservation)." For the environmental damage that is a negative impact of policies, we selected 
water pollution. Specifically, the following explanation was provided: "effects of agricultural 
chemicals and fertilisers that pollute rivers and groundwater, affecting people's life and 
damaging the environment for living creatures (river and groundwater contamination)." In 
addition, we incorporated a contribution to funds and determined each attribute and level. 
We set four levels for the two attributes of environmental benefits from -30 per cent to +60 
per cent, four levels for water pollution from -50 per cent to status quo, and six levels for 
contribution to the fund from Oto 10,000 yen. 

As a hypothetical situation in choice experiments, we made the following explanation: 
"Suppose we establish a 'rice terrace preservation fund' in order to protect the rice terraces 
in the city and collect contributions from the people living in the city or the prefecture to 
raise funds to implement various measures. 

For example, we use the funds to purchase rice terraces that are extremely important in 
terms of the environment, or use the funds to invite volunteers to restore abandoned rice 
terraces. 

Another possible measure is to stock rice paddies with fireflies and aquatic insects. Through 
such measures, the positive impacts of rice terraces on the environment will be maintained 
and enhanced. However, increase in rice production in rice terraces means increase in the 
use of agricultural chemicals and fertilisers. This may result in aggravating the negative 
impact of rice terraces on the environment." 

Table 42.1: Example of Profiles 

Measure 1 Measure 2 Measure 3 Measure 4 

Water pollution -30% -10% -30% status quo 
National land conservation +60% +30% status quo -30% 
Conservation of rural amenities +30% status quo status quo -30% 

Contribution to fund 5,000 yen 1,000 yen 500 yen 0 yen 

After this explanation, we presented options (see Table 42.1) five times to the respondents 
and asked them to select only one option for each measure. We determined combinations of 
profiles on the basis of the orthogonal factorial design: We excluded unrealistic combinations 
whose conditions are worse than Measure 4, such as those demanding contributions despite 
the fact that all attributes deteriorate. 
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Measure 4 is common to all choice experiments. It has been confirmed that the evaluation 
of environmental protection policies by choice experiments is influenced by status quo bias. 
This is because respondents believe that they are endowed with the current level of the 
environment. It is also called endowment effect (Adamowicz et al., 1998; Garrod and Willis, 
1999 ). 

Results 
Table 42.2 shows that each parameter becomes significantly different from O at the level of 
I per cent.. Table 42.3 shows that the marginal willingness-to-pay concerning the positive 
environmental effects ("landscape and environment for living creatures" and "disaster 
prevention and national land conservation") is significantly different statistically only in 
Kamogawa city and there is no significant difference in other models. It also shows that the 
absolute value of the marginal willingness-to-pay for water pollution is about three times as 
large as that for environmental benefits. 

Table 42.2: Estimated Results by Conditional Logit Models 

Variable Kamogawa Koshoku Himi Horai 

B1: Water pollution -0.0223 -0.0415 -0.0352 -0.0336 
(-7.12) (-12.5) (-10.5) (-10.8) 

/Ji: National land conservation 0.00633 0.0110 0.00935 0.00737 
(4.39) (8.30) (6.87) (5.64) 

/33: Conservation of rural amenities 0.00941 0.0118 0.00946 0.00931 
(6.35) (8.53) (6.63) (6.81) 

/34 : Contribution to fund -0.000158 -0.000171 -0.000169 -0.000171 
(-7.28) (-8.63) (-8. 17) (-8.41) 

n 613 770 700 757 
x2. 125.2 304.5 226.9 236.8 

Note: Figures in the parentheses are asymptotic t value. 

Table 42.3: Estimated Results of Marginal Willingness-to-Pay 

Water Pollution 

National land conservation 

Conservation of rural amenities 

Kamogawa 

-141.2 yen 
(-208.4 - -92.2) 

40.1 
(21.0 - 56.0) 

59.7 
(41.6 - 81.4) 

Koshoku 

-242.8 yen 
(-330. 7 - -182.6) 

64.2 
(50.1 - 85.0) 

69.3 
(51.9 - 89.0) 

Note: Figures in the parentheses are 95% confidence interval. 

Himi Horai 

-207.5 yen -196.3 yen 
(-287.2- -154.7)(-273.9-147.3) 

55.2 43.1 
(39.9- 74.1) (29.3 - 59.9) 

55.9 54.4 
(40.9- 75.8) (40.3 - 72.8) 

Table 42.4 shows the results of both likelihood ratio tests and asymptotic t tests on benefit 
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Table 42.4 shows the results of both likelihood ratio tests and asymptotic t tests on benefit 
function transfer. As to the likelihood ratio tests, none of the null hypotheses on the 
combinations were rejected except those ofKamogawa city, and the transferability ofbenefits 
was confirmed. As to the asymptotic t tests, the transferability of all coefficients was 
confirmed at a significance level of 5% in three combinations; Koshoku city-Himi city, 
koshoky city-Horai Town, and Himi city-Horai town. 

Kamogawa-Koshoku 
Kamogawa-Himi 
Kamogawa-Horai 
Koshoku-Himi 
Koshoku-Horai 
Himi-Horai 

Table 41.4: Tests ofTransferability of Benefits 

LR test 

20.6** 
10.4* 
8.97 
3.12 
7.78 
1.42 

Notes: **, * show rejection at a significance level of I% and 5% respectively. 

The asymptotic I test shows, out of four coefficients, which coefficients are matching. 

Conclusions 

Asymptotic t test 

2/4 
3/4 
3/4 
4/4 
414 
4/4 

In this paper, we conducted benefit transfer by carrying out choice experiments using the 
results of surveys conducted in four municipalities as data. Yoshida (2000) conducted benefit 
transfer by CVM and found that with regard to combinations whose benefit function transfer 
is possible, direct transfer is also possible. Our benefit transfer by choice experiments 
confirmed a similar trend although the test used for this study is slightly different from the 
study using CVM. By conducting both likelihood ratio test and asymptotic t test, it was 
found that at least three combinations out of six possible combinations were transferable to 
each other. The only exception was a function estimated by the data of Kamogawa city. It 
may be significant that only in Kamogawa city was the survey conducted when rice was 
actually growing in rice terraces. The surveys in the three other municipalities were conducted 
after rice was reaped. The results of the analyses may indicate that evaluation reflects the 
condition of landscape and environment at the time of survey. For example, the evaluation 
of national land conservation and amenities in Kamogawa city shows a significant difference, 
while evaluations in the three other municipalities show no significant difference. Evaluation 
by choice experiments is likely to be influenced by price fluctuations depending upon when 
a survey is conducted. Therefore, when conducting benefit transfer, it is necessary to pay 
special attention to this effect, through conducting surveys simultaneously. 
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