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The Government Performance and Results Act (GPRA) has motivated a renewed effort by 

USDA (and all federal agencies) to strengthen the relationship between their mission and 

their constituent or “customer” base.  GPRA’s mandates filter down through USDA to 

affect university research via strategic plans affecting the state Agricultural Experiment 

Stations (AESs).  For example, the Research, Education and Economics Strategic Plan 

mandates that affected agencies proactive consider the linkages between program 

priorities, future discretionary funding from federal to local levels, service to the general 

public as well as traditional agricultural industries, and the political and public debate 

concerning the efficiency and equity of agricultural and environmental programs (USDA 

1997).  These efforts represent a response to reported threats to the Land Grant 

educational system, and concerns that institutions inadequately match academic and 

research programs to constituent needs (Weaver and Diamantides 1993; Ballenger and 

Kouadio 1995; Ballenger 1996)  

 This paper reports on a study of the Rhode Island public’s values and views 

regarding the priority research efforts of the state Agricultural Experiment Station (AES).  

Rhode Island’s AES directs a large share of effort toward environmental problems that 

may directly benefit the public at large, yet Rhode Island AES has historically received 

only minimal discretionary funds from state and local sources leveraging federal funding. 

Like many USDA agencies, RI AES might better define a publicly valuable, and politically 

sustainable, long term role through gaining a better understanding of the public interests.  

While the research process must respect insights of leading scholars, the public’s on-going 

financial support for the AES program implies that broad-based public input constitutes a 
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relevant perspective for AES Directors, and USDA, to consider. 

 The case study focuses on a public survey designed for the ambitious goal of 

identifying the economic benefits that the Rhode Island AES provides to the state’s public.  

An AES program is complex and multidisciplinary, including, in Rhode Island, at least 18 

broad research topics across a spectrum of social and natural sciences.  The investigators 

chose the contingent choice method of contingent valuation (Adamowicz et al. 1998) due 

to the method’s potential to address a complex set of attributes contributing to both use 

and non-use values from a public program.   

 Clearly, this application of contingent choice is challenging.  Few research 

administrators, let alone members of the general public, can claim to possess a thorough 

understanding of the spectrum of research topics that could contribute most to social 

welfare.  Moreover, the application is challenged by the absence of an obvious and metric 

that is suitable to quantify research output for comparison across natural and social 

science topics,  yet this metric would provide a key starting point for analysis.   

 Therefore, we offer this study as a first step toward the valuation of an AES 

program.  We hope that the study initiates broad interest in finding viable approaches to 

evaluate the public good provided by complex agency programs.  While the case study 

offered here is subject to an array of limitations, we challenge the research community and 

public agencies, like AESs, to rise above the temptation to omit a serious review of the 

public values.  We believe that the easy, even elitist, approach to establishing agency 

priorities has to often relied upon the excuse that public values are derivative of laymen’s 

whims at worst and these values are difficult to quantify at best.  Yet these laymen are 

expected to pay the public contribution to research, so their views are at least relevant. 
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Survey Development and Implementation 

 With these challenges in mind, the investigators invested extensively, over six-

months, in ten focus groups (Johnston et al. 1995).  The focus-group effort supported an 

attempt to design a contingent choice survey that assured respondents would be familiar 

with and carefully consider the dimensions of the good, an AES research program, that 

they would be asked to value.  Focus group observations guided the investigators in 

clarifying the descriptions of research topics and developing a format that encouraged 

respondents to consider tradeoffs among the research effort allocated to each topic.  The 

resulting survey included three main parts.   

 The first part provided background on the AES and asked respondents their view 

on the importance of research to serve existing and new businesses, local communities, or 

to balance conservation with economic uses of environmental resources.   

 The second part asked respondents to consider the allocation of scientist-months 

across research topics within each of five different topic-groups (Table 1).  With this 

variety of research topics, focus group observations lead to the use of scientist-months as 

a metric for research output.  Using this metric requires the assumption that research 

output for each topic area is proportional to the effort of one scientist (one principle 

investigator) for one month.  This second section of the survey asked respondents to state 

their preference for the percentage of research effort to be focused on each of the five 

topic-groups.   

 This second section served two functions.  First, it provided a measure of the 

individual respondent’s “preferred” allocation of effort across the five topic-groups and 

across the topics within each group.  This information is of interest to any public official 
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who wishes to assess the AES’s service to the state constituency, independently of the 

contingent valuation estimates derived from data collected in the survey’s part three.  

Second, these questions caused respondents to read brief descriptions of numerous 

research activities within the AES, to consider these activities in relation to their personal 

preferences, and thereby invest in renewed familiarity with the AES program and research 

topics being addressed by AES.   

 The survey’s third section consisted of a contingent choice question.  The question 

presented four alternative AES programs.  Each program consisted of an overall level of 

total effort (in scientist-months), a pre-defined allocation of that effort across the five 

research topic-groups, and a required cost in terms of state taxes.  Plan A offered a chance 

to eliminate the AES, setting all levels of effort to zero, while the other three plans 

offered, respectively, a decrease from the current effort level, maintenance of the current 

AES effort, and a plan to increase the current effort. 

 A mail survey (following Dillman procedures) began with 1211 randomly selected 

registered voters (after adjusting for undeliverable addresses) and produced 590 nearly 

complete responses, for a 49% response rate.  For the contingent choice analyses, 558 

responses were useable, for a 46.1% response rate.  The initial sampling was stratified by 

residency.   Rural residents comprised 39% of the sample, but 11% of the state 

population; intermediate (quasi-suburban) residents comprised 34% of the sample, but 

26% of the state population; urban residents comprised 27% of the sample, but 63% of 

the state population.  Except as noted below, results are uncorrected for this sampling 

stratification.  However, weighted regression was used to correct the contingent choice 

analysis for stratification, so that contingent choice results may be interpreted as 



 5 

representative of the average Rhode Island respondent. 

Results and Modeling 

 Respondents considered three or four research topic areas within each of five 

different research groups, and they were asked to report their preferred percentage of 

research effort (scientist-months) to be expended on each research topic within that group.   

Table 1 reports the mean percentage that respondents preferred to see allocated to each 

topic within each research group.  One might expect these averages to approach a 

proportionate distribution of effort across topics within each group; however, these results 

show that, on average, respondents did not prefer an equal distribution of effort across all 

research topics.  This result is consistent with the interpretation that respondents, on 

average, did consider trade-offs in allocating scientist-months between research topics.   

Contingent Choice Modeling 

 Contingent choice questions allowed the respondent to choose between four plans 

for the allocation of effort in the Rhode Island AES.  Each plan was described according 

to the total number of scientist-months involved, the number of scientist months allocated 

to each research group (e.g., food science, agriculture and pest management; see Table 1), 

and a cost to the respondent’s household.  Of these four plans, one represented an option 

to “eliminate this [AES] research,” so that total effort was zero, as was cost to the 

household.  The other three plans represented options for the “current level of [AES] 

effort,” for “decreased total effort,” and for “increased total effort.”  The total effort was 

stated numerically, with the current level of effort set at 139 scientist-months, as estimated 

by the RI AES director for 1997-98.  The decreased-effort plans involved either 70 or 98 

scientist months (50% and 30% reductions from the current level).  The increased-effort 
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plans involved either 187 or 231 scientist-months (35% and 66% increase from the current 

level).  The distribution of effort within the current plan was fixed as anticipated for the 

1997-98 fiscal year (see Table 1).  The distribution for the increased and decreased effort 

plans were varied according to an fractional factorial design.  The increased effort plan did 

not necessarily include an increase in effort for all five of the research groups, and the 

decreased effort plan did not necessarily reduce effort for all five of the research groups.  

The household cost for the each plan ranged was also varied by the fractional factorial 

design, so that the ranges were from $8 to $62 for the current plan, $4 to $47 for the 

decreased plan, and $10 to $93 for the increased plan.  The design produced 64 distinct 

contingent choice questions, which were then randomly assigned to recipient addresses on 

the survey mailing list.   

 Contingent choice analysis proceeds on the assumption that each respondent 

chooses the option which provides them with the greatest satisfaction or utility 

(Hanemann 1984; Adamowicz et al. 1998).  The utility of an AES plan is modeled as: 

 U(Di,Ti,Ai,Y-Ci,Qi,Zi) = v(Ti,Ai,Y-Ci,Qi,Zi) + εi, 

where U(⋅) is the respondent’s utility function; v(⋅) is the measurable part of utility; and εi 

represents a random error.  The utility function depends on variables that describe AES 

plan i (i = {E, C, D, I} for eliminate, current, decrease or increase effort plans) and other 

factors considered by respondents:  Di represents a vector of (choice-specific) dummy 

variables that identify whether the plan (i = E, C, D, I); Ti represents the total effort in 

scientist-months provided by plan i; Ai represents a vector of variables that identify the 

allocation of scientist months across five research groups by plan i; Y is the respondent’s 

household income; Ci is the cost to the respondent’s household to obtain plan i; Qi is an 
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index (quality index) that measures the sum of squared differences between the 

proportions of effort allocated by plan i to each of the research groups (as measured by 

{Ti}-1⋅Ai) and the proportions of effort that the respondent stated he or she preferred to 

see allocated to each research group; and Zi captures some additional variables, discussed 

below, that describe other factors affecting the respondent’s choice.  (We defined QE = 0 

because the proportions of zero total effort are undefined.  For this reason, the utility 

model for the eliminate plan always retains DE.)  This model was estimated using the 

LIMDEP 7.0 command for NLOGIT, based on a multinomial logistic distribution for the 

errors.   

 Notice several aspects of a linear form of this theoretical equation.  First, if v(⋅) is 

linear in net income, then in comparing the value of v(⋅) for two different plans, the effect 

of income (Y) subtracts away and only the value of the Ci affect the choice (Hanemann 

1984); therefore, Y may be omitted from the statistical analysis.  Second, multinomial logit 

cannot identify a coefficient for all choice-specific dummies, so estimation will omit DC in 

order to normalize the other coefficients.  Third, notice that the five elements of Ai will 

add up to equal the total effort, Ti, so that one of these variables must be dropped from 

estimation.  We have elected to drop the effort allocated to the food science research 

group, so that coefficients on the remaining elements of Ai are measuring the contribution 

of the corresponding research group relative to the contribution of the food science group. 

 Before discussing specific estimates, it is worthwhile to consider the importance of 

Qi.  In most contingent choice studies, analysts must take the attributes of the goods 

(plans), such as Ai, as the primary basis for modeling respondent’s utility.  Following the 

same theoretical structure as here, analysis proceeds based upon a “representative 
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respondent”, with heterogeneity in preferences modeled only to the extent that it is 

captured by, for example, demographic variables (Swallow et al. 1994).  However, 

because our survey first requested respondent’s preferred distribution of effort, we are 

able to calculate Qi as a measure of how well a proposed effort plan comes toward 

achieving the respondent’s preferred composition.  This measure may be expected to 

capture unique aspects of respondent’s preferences more directly than many models based 

on demographic and other variables used as proxies to capture preferential heterogeneity.   

 In this application, however, one limitation is that respondents were first told the 

distribution of effort across research groups in the current effort plan (AC).  This raises the 

potential for respondents to anchor on that distribution.  In order to test for such an 

anchoring effect, the value of QC was included as a descriptor of the plans that maintain an 

active AES; that is Zi = QC for i = D, I, C, while ZE = 0. 

 Table 2 reports the statistical results based on the theoretical framework above.  

The table presents two pairs of models.  The first pair includes the indices Qi and Zi to 

account for the respondent’s interest in the allocation of effort within each plan, while the 

second pair excludes these index variables.  This second pair allows an assessment of how 

results in the absence of this approach to capturing heterogeneity in respondent 

preferences.   

 First, we note that the models including the indices are both significant at P<0.005.  

However, the specific variables involving the allocation of effort across research groups 

are mostly insignificant in the unrestricted model, while the significance of total overall 

effort is weak (P<0.13) but of the anticipated sign.  Also, in the unrestricted model, the 

significance of household cost is good (P<0.05) on a one-tailed test.  The restricted model 
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omits the explicit allocation of effort across research groups and it omits the choice-

specific dummy for the increased effort plan.  The outcome is that the total effort and the 

Qi index are strongly significant (P<0.06 and P< 0.001, respectively), while the household 

cost variable is reasonably significant on a one-tailed test (P<0.06).   

 In contrast, if the index variables had been omitted (or unavailable), analysis would 

have had more difficulty identifying a reasonable model.  The unrestricted model in the 

second pair of models is not significant, while the restricted version is only marginally 

significant (P<0.10).   The restricted model includes, primarily, total effort, with the 

anticipated sign, the amount of effort allocated to economic and planning for 

environmental management, and the household cost.   

Discussion and Conclusions 

 These results (Table 2) indicate that the single strongest factor affecting 

respondents’ choices among the four plans was the distribution of effort across research 

groups within the plan.  The more closely a plan’s distribution of effort matched the 

respondent’s preferred distribution, the more likely the respondent was willing to pay for 

that plan.  That is, plans with a smaller value of Qi were strongly preferred by respondents.  

However, these statistical results suggest that respondents’ choices were also affected by 

the costs of the plans, but the statistical significance of cost was somewhat weaker than in 

many, more conventional applications of contingent choice. 

 Based on the restricted model which includes Qi in Table 2, one can calculate a 

parametric estimate of respondent’s willingness to pay (WTP) for a particular plan (and 

since the was weighted to account for stratified sampling, the estimate is representative of 

the WTP of the average citizen).  As an example, we calculate the willingness to pay of 
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the average respondent for the current AES effort and distribution as follows: 

 v(DC, TC,AC,Y-WTP,QC,ZC) = v(DE,0,0,Y,0,0) 

where the right-hand-side represents the estimated utility of the plan which eliminates the 

AES.  We evaluate this WTP based on the mean of QC for respondents, 0.0541, and a 

total effort (TC) of 139 scientist months, along with the coefficients in Table 2, such that: 

 WTP = {0.521  - [0.376 TC -0.0000856(TC)2 + (-8.73+2.62)QC]} / (-0.0120). 

This parametric estimate is about $226.   

 This estimated WTP is higher than we anticipated from focus groups, where 

individuals frequently started to reject plans at or before $50.  On the other hand, many 

focus group respondents expressed pleasant surprise that during completion of the survey 

they learned that RI AES conducts a large and active research agenda, so respondents did 

indicate that they believed the AES provided a high value to their household.  For 

comparison, we developed a non-parametric estimate of WTP.  First, we assumed that 

individuals who chose either the current or the increased effort plan (80% of useable 

responses) would be willing to pay at least the amount specified in the current plan.  By 

averaging these minimum willingness-to-pay values, we obtain a non-parametric estimate 

of $23.61 annual WTP.  This lower WTP value is over twice the discretionary support 

provided by the average state to their AES, and over 5 times the per household level of 

support provided by the state of Rhode Island.  (At this writing, a preliminary parametric 

model to estimate a lower-bound may support the non-parametric estimate stated here.) 
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Table 1.  Research Topics Included in the Survey and  
Mean Percent of Effort as Preferred by Respondentsa 

Research Group  
(Mean % of total effort by AES, as 
allocated by respondents) 

Research Topics 
(Mean % of effort in research group, as allocated 
by respondents) 

Science for Environmental 
Protection, Restoration, and 
Uses in Rhode Island 
(18.2%) [AES: 17%]b 

Biology and Ecology for Environmental 
Management and Protection  (36.2%) 

Groundwater Science  (30.3%) 
Distribution of Radon  (15.2%) 
Models/Mapping for Land Use Planning  (17.9%) 

Fisheries and Aquaculture in 
Rhode Island 
(23.0%) [AES: 18%]b 

Fisheries Management, Marketing, Trade (35.4%) 
Aquaculture Production, Management, Marketing, 

and Trade (38.6%) 
Fishing Techniques (25.7%) 

Food Safety, Science, and 
Nutrition in Rhode Island 
(24.9%) [AES: 27%]b 

Food Safety and Preservation of Food (29.9)% 
Food Safety Labeling and Economics (21.6%) 
Nutrition of the Elderly (19.9%) 
Cancer Prevention Through Dietary Change 

(28.6%) 
Agricultural Production and 

Management in Rhode Island 
(18.2%) [AES: 23%]b 

 

Landscape/Nursery Plant Research (20.7%) 
Turfgrass Production and Uses (14.0%) 
Insect Pest Management (34.3%) 
Farm Animal Health (30.9%) 

Economics and Planning for 
Environmental Protection and 
Uses in Rhode Island 
(16.8%) [AES: 15%]b 

Economics and Planning for Land Use and Open 
Space Management (31.0%) 

Management of Water Resources (44.1%) 
Economic Development, Planning, and Tourism in 

Rural Communities (24.4%) 
a Parenthetic percentages under “Research Topics” have N=582, except for Fisheries and 
Aquaculture, where N=584.  N = 581 for percentages under “Research Group.” 
b AES percentage is 1997-98 allocation of scientist-months in Rhode Island AES. 
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Table 2.  Estimation of Contingent Choice Model, Weighted to Correct for Stratified 
Random Sampling of Respondents. 
 Model with Qi index Models without Qi index or Zi 
 Unrestricted Restricted Unrestricted Restricted 
Variable 
 

Coefficient 
(s.e.) [P<] 

Coefficient 
(s.e.) [P<] 

Coefficient (s.e) 
[P<] 

Coefficient 
(s.e.) [P<] 

Choice dummies     

  DI  0.448 (0.335) 
[.19] 

-- 0.229 (0.326) [.49] -- 

  DD -0.419 (0.513)  
             [.42] 

-0.158 (0.406)  
             [.70] 

-0.806 (0.502) 
             [.11] 

-1.15 (0.204) 
[.01] 

  DE -0.441 (1.74) [.80]  0.521 (1.45) [.72] -0.417 (1.70) [.81] -1.95 (0.350) 
[.01] 

Total effort (Ti) 0.0289 (0.0188)  
              [.13] 

0.0376 (0.0165)  
              [.023] 

0.0254 (0.0185)  
               [.17] 

0.00638 
(0.00213)  
                [.01] 

Tot. squared 
(Ti)2 

-0.751 x10-4  
(0.474 x10-4) [.12] 

-0.856 x10-4 
(0.455 x10-4) [.06] 

-0.637 x10-4  
(0.464 x10-4) [.18] 

-- 

Allocation (Ai)     

  Agriculture 0.00551 (0.00637)  
                 [.39] 

-- 0.00294 (0.00619)  
                 [.64] 

-- 

  Econ./Planning -0.0127 (0.00638)  
                 [.05] 

-- -0.0177 (0.00617)  
                [.0042] 

-0.0167 (0.00597)  
               [.01] 

  Fish./Aquacult. 0.348 x10-3 
(0.00637) [.96] 

-- 0.172 x10-4  
(0.00618) [.998] 

-- 

  Sci. for Envir. 0.00612 (0.00642)  
               [.34] 

-- 0.00385 (0.00628)  
               [.55] 

-- 

Index (Qi) -8.71 (1.74) [.001] -8.73 (1.69) 
[.001] 

-- -- 

Zi (0 for i=E; QC  
     for i=C,D,I;) 

2.59 (2.10) [.22] 2.62 (2.08) [.21] -- -- 

Hhold cost (Ci) -0.01315 
(0.007570) [.083] 

-0.01202 
(0.007327) [.11] 

-0.01192 
(0.007334) [.11] 

-0.01008 
(0.007164) [.16] 

______________ _______________ ______________ ______________ ______________ 

Model Chi-
square {df} [P<] 

55.19 {12 df}  
           [.005] 

47.71 {7 df}  
           [.005] 

14.43 {10 df}  
           [.20] 

10.65 {5 df}  
           [.10] 
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