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1. Introduction 

In impact evaluations of policy interventions, designing measurable outcome indicators is 

often a challenge. In the environmental sector, typical outcomes are the adoption of 

environment-friendly technologies and the improvement of natural resource quality, but 

increasingly also preferences in the form of environmental attitudes, beliefs, and norms. While 

the former are either objectively measurable or assessed through self-reports, preferences 

are more difficult to measure. Particularly in developing countries, where the institutional 

capacity to enforce environmental conservation is often low (Dietz, Ostrom, & Stern, 2003), 

policies and programs that aim at changing environmental preferences among the population 

are an important complement to institutional solutions. The assumption is that pro-

environmental preferences form the basis for individuals to adopt certain behavior or 

technologies that lead to environmental conservation (Farrow, Grolleau, & Ibanez, 2017; Frey 

& Stutzer, 2008).  

The difficulty in measuring (environmental) preferences lies in their lack of direct observation 

and reporting bias in self-reported assessments. Individuals may feel uncomfortable stating 

their true opinion. As a consequence, they refuse to answer or align their response with what 

is perceived socially acceptable (De Quidt, Vesterlund, & Wilson, 2019; DeMaio, 1984; 

Krumpal, 2013; Zizzo, 2010), especially when the response does not imply actions that are 

binding  (Johansson-Stenman & Svedsäter, 2012; Kahneman & Knetsch, 1992). While there 

are different ways of attaining unbiased responses to sensitive concepts from social 

psychology and the political science literature1, researchers in environmental and resource 

economics mainly revert to field experiments to measure environmental preferences 

(Harrison & List, 2004; List & Price, 2016). Field experiments use elements of traditional 

laboratory experiments to observe a subject in a controlled, but natural, real-world setting 

(Harrison & List, 2004). A large body of research analyzes the moderating role of social 

preferences and norms in the context of common-pool and natural resource management by 

means of field experiments (see e.g., Brent, Friesen, Gangadharan, & Leibbrandt, 2017 for a 

review). Yet, to the best of our knowledge, few studies use evidence from field experiments 

as the ultimate outcome measure in impact evaluations on environmental conservation 

interventions. 

In this paper, we share our experience with using a framed field experiment for measuring 

environmental preferences as an outcome of a policy intervention and provide lessons 

learned. We applied a modified version of a public goods game with actual field context2 to 

study the impact of an intervention among Colombian coffee-growing farmers. The 

 
1 To name a few, such measurement tools involve implicit association tests (see e.g., Greenwald, Nosek, & Banaji, 
2003; Greenwald, Poehlman, Uhlmann, & Banaji, 2009; Kim, 2006) and survey experiments such as the 
endorsement experiment (see e.g., Blair, Fair, Malhotra, & Shapiro, 2013; Lyall, Blair, & Imai, 2013) and the list 
experiment (see e.g., Blair & Imai, 2012; Corstange, 2009; Glynn, 2013; Kuklinski, Cobb, & Gilens, 1997). 
2 We follow the notion of Voors et al. (2011), who conduct a similar experiment which can be interpreted to 
mimic a public goods game. Yet, in a strict sense, the applied experiment is rooted in a dictator or donation game 
(Eckel & Grossman, 1996), although the latter rather involve the measurement of prosocial behavior towards 
individuals outside the participants’ societies and not towards a non-tangible concept such as the environment.  
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intervention aimed at improving water management in domestic and post-harvest coffee 

processing activities. An important part of the intervention was the provision of intensified 

training and extension services to small-scale coffee farmers intended to change their 

environmental mindset and eventually their behavior. In order to assess this impact, we relied 

on self-reported (stated) preferences and complemented these measures with results from a 

framed field experiment to elicit revealed preferences. Farmers were offered to donate an 

endowment to a local reforestation project.3 This experimental measure assumes that 

farmers’ willingness to donate correlates not only with their valuation of the particular 

reforestation project but also with their general valuation of environmental conservation.4 

We find that that using an experimental measure for revealed preferences as an outcome in 

impact evaluation settings requires relatively large sample sizes, because of high standard 

deviations of such measures. This applies particularly if the measured impact is evaluated after 

a short period of time and, therefore, is expected to be small in size. Moreover, we observe 

our experimental measure from a framed field experiment to capture a context specific range 

of environmental preferences. By eliciting donations towards a reforestation project, we most 

likely measure the valuation of reforestation in particular instead of the valuation of overall 

environmental conservation. Our findings warrant future research to thoroughly pilot the 

experimental set-up to inform proper power calculations and test the adequate framing. 

The remainder of the paper is organized as follows: We first summarize the opportunities of 

field experiments for policy evaluation in general in Section 2 and present our case study in 

the context of environmental and resource economics in Colombia in Section 3. In Section 4, 

we then discuss the pitfalls of using field experiments to measure outcomes for an impact 

evaluation and provide lessons learned from our experience. Section 5 concludes. 

 

2. Field experiments for impact evaluation 

Harrison and List (2004) distinguish between two types of field experiments: (i) artefactual 

field experiments and (ii) framed field experiments. The former is essentially the same as a 

conventional lab experiment, but with field subjects instead of the standard lab subject pool 

of students. The latter complements the artefactual field experiment with an actual field 

context in either the commodity, task or information set that subjects can use. Framed field 

experiments are particularly important in environmental and resource economics, because 

local (i.e., social and ecological) context is of particular importance for the evaluation of real 

behavior (Anderies et al., 2011), and hence, the underlying preferences (Brent et al., 2017). 

Field experiments have fulfilled various purposes for policy design and evaluation. Werner and 

Riedl (2019) flag the potential of experiments to serve as ‘testbeds’ for policy interventions. 

 
3 This type of experiment is also applied in other contexts to capture more robust measures of environmental 
conservation preferences and behavior (see e.g., d’Adda, 2011; Karapetyan & d’Adda, 2014; Voors et al., 2011), 
but not as an outcome of an impact evaluation. 
4 Reforestation has positive multiplier effects on environmental conservation; trees planted around water 
sources prevent soil erosion and, thus, improve water quantity and quality. These effects were also emphasized 
during the intervention’s training and extension sessions. 
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They allow for examining decisions of a broader range of subjects (i.e., beyond students, which 

are usually the subject pool of lab experiments) and to gain insights into systematic deviations 

from strict rationality that is usually building the foundation of economic decision-making 

models. These insights can form the basis for improving ex-ante predictions about policy 

outcomes, and potentially allowing for (re-)designing the respective policies (Gangadharan, 

Jain, Maitra, & Vecci, 2022; Werner & Riedl, 2019). List and Price (2016) summarize ways of 

how field experiments have been used to design environmental policies in particular, and they 

highlight their value in informing cost-benefit analysis and efforts to promote resource 

conservation.  

In terms of policy evaluation, the literature proposes the use of field experiments to collect 

both explanatory covariates and to conduct them as part of the outcome. The former serves 

particularly useful for analyzing mechanisms that lead to the observed outcomes (Gneezy & 

Imas, 2017). Yet, field experiments can also be applied for measuring preferences, social 

norms, beliefs and actual behavior – both in form of the dependent or independent variable 

(Gneezy & Imas, 2017; Viceisza, 2016). For both types of variables, impact evaluations require 

unbiased measures, especially when serving as the main outcome. Experimental measures 

have the potential to serve as viable measures, because they are less likely to be biased. The 

concern of biasedness is particularly high for unobservable preference concepts such as 

attitudes, beliefs and social norms. Self-reports often suffer from various sources of 

responding bias: respondents tend to overstate their preferences in hypothetical settings (i.e., 

‘hypothetical bias’), because their response does not imply binding actions (de Corte, Cairns, 

& Grieve, 2021; Johansson-Stenman & Svedsäter, 2012). The bias is heightened when 

preferences towards sensitive or ‘moral’ topics are elicited and respondents align their answer 

with what they perceive is socially desirable (i.e., ‘social desirability bias’) (DeMaio, 1984; 

Krumpal, 2013). Such biases can create a significant mismatch between (self-reported) 

preferences and actual behavior (Jerolmack & Khan, 2014). This is also a common 

phenomenon in the environmental sector, where pro-environmental preferences are stated 

because they are perceived socially desirable, but practical action is costly and/or not publicly 

visible (Bravo & Farjam, 2022). In fact, various studies report weak to no correlation between 

self-reported environmental preferences, and actual behavior, questioning the validity of the 

former (e.g., Bravo & Farjam, 2022; Carrington, Neville, & Whitwell, 2014; Farjam, 

Nikolaychuk, & Bravo, 2019; Whitmarsh, 2009). Voors et al. (2011) find the same in the context 

of social preferences and conservation behavior, where they apply different types of 

experiments. They observe that preferences and behavior as portrayed in a framed field 

experiment are associated with higher conservation efforts outside the experiment, whereas 

they fail to establish a strong correlation with stated survey measures (see also Karapetyan & 

d’Adda, 2014). Considering that ‘real stakes’ (mostly expressed in monetary terms) are 

introduced in experiments, the opportunity costs for hypothetical or socially desirable 

behavior are too high, reducing the possibility of biased preference measures.  

Few studies use field experiments to measure outcomes in the impact evaluation literature. 

Jakiela, Miguel and te Velde (2015) use a modified dictator game to measure changes in social 
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preferences and cultural values as an impact of an education initiative targeting adolescent 

girls in Kenya. Also within the educational context, Rao (2019) uses lab and field experiments 

(i.e., a dictator game) to measure social behavior among Indian students. Almas et al. (2018), 

Brar et al. (2023) and Schaner (2017) use self-designed experiments to measure female 

empowerment in the context of a conditional cash transfer program in Macedonia, a gender 

norms intervention targeting adolescents in Somalia and a program that provided bank 

accounts in Kenya, respectively. However, to the best of our knowledge, no study has applied 

a (framed) field experiment to measure environmental preferences in the context of 

environmental policies. 

 

3. Case study: Environmental preferences among Colombian coffee-farmers 

As a case study, we use the framed field experiment that we applied in the course of an impact 

evaluation of an intervention implemented among Colombian small-scale coffee farmers. The 

intervention had the goal to improve water management in domestic and post-harvest coffee 

processing activities, because both activities are traditionally very water-intensive and pose a 

threat to the environment through effluent wastewater that contaminates surface water 

bodies. Apart from subsidizing improved hardware for a small share of coffee farmers, all 

beneficiaries received intensified training and extension services, where farmers learned 

about the general importance of environmental conservation (i.e., in particular, the protection 

of water sources), and how to implement more environment-friendly practices. By providing 

crucial information, the latter intervention component had the potential to form pro-

environmental preferences. This can create an intrinsic motivation for sustainable behavior 

that ultimately results in increased adoption of environmental conservation devices and 

practices. We collected data among coffee farms located in 25 treatment river basins, who 

benefited from the intervention, before and after the implementation. To evaluate its 

impacts, we compare the treatment group to a control group, which consisted of coffee 

farmers in 25 comparable river basins, within a difference-in-differences (DID) design.5 We 

rely on two different preference measures: (i) a stated preference measure derived from self-

reported statements (potentially suffering from reporting bias)6, and (ii) a revealed preference 

measure derived from a framed field experiment.  

 

3.1 Revealed preferences from a framed field experiment 

To complement the stated measures on environmental conservation preferences with a more 

robust, revealed preference measure, we conducted a behavioral experiment after the 

endline survey with a sub-sample of 661 coffee farmers (equally distributed among the 

treatment and control group). The sample farmers received 20,000 Colombian Pesos (COP)7 

 
5 For more information on the impact evaluation relating to environmental preferences see Reitmann (2020). 
6 The coffee farmers were asked about how much they identify themselves with seven statements on pro-
environmental behavior. For the stated preference measure, responses to all seven statements are summarized 
into an index of standardized outcomes (see Appendix B for more information). 
7 20,000 COP is equivalent to around 5.50 EUR (date of conversion: 19.02.2020). 
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and were asked how much they would be willing to donate to a reforestation project. Money 

not donated to the reforestation project could be kept by the farmers. The experiment was 

introduced as an opportunity for donating to a reforestation project, not as an experiment. 

No concrete project was named, the farmer was only informed that 20,000 COP suffice for 

planting 25 trees (including operation costs) and that they would be planted in their own 

district.8 To ensure anonymity, the coffee farmer received an envelope to make the donation 

in privacy.9 The donations were kept private to measure the intrinsic motivation of the 

individual farmer (d’Adda, 2011). 20,000 COP were slightly below the daily minimum wage of 

24,600 COP at the time of the survey and, therefore, a substantial amount of money to the 

rural coffee farmers. 

The experiment requires farmers to weigh the individual monetary short-term benefits from 

keeping the money against longer-term environmental benefits for the whole community 

through reforestation. Although the experiment is framed in the context of reforestation, it 

aims to capture not only the farmer’s valuation of reforestation in particular, but the valuation 

of environmental conservation in general. The importance of reforestation and the 

implications for the quality and quantity of local water resources (e.g., prevention of erosion) 

was emphasized throughout the intervention. Hence, the underlying hypothesis is that 

farmers who value (local) environmental quality, namely those who have high environmental 

conservation preferences, donate more. If the intervention has a positive impact on 

environmental conservation preferences, farmers in the treatment area should ultimately 

donate more than control group farmers. The revealed preferences can be expected to be less 

biased than the stated preferences for environmental conservation, because the ‘real stakes’ 

introduce opportunity costs for socially desirable behavior. 

Given that the donation in our experiment is directed towards a local reforestation project, it 

can be interpreted to mimic a public goods game (Voors et al., 2011). The donation experiment 

has been implemented in varying settings to elicit pro-environmental preferences. d’Adda 

(2011), for instance, applies the experiment in Bolivia to examine how non-monetary and non-

regulatory incentives affect pro-social behavior for environmental conservation. In another 

study, Karapetyan and d’Adda (2014) use donations to an environmental NGO in Sierra Leone 

to capture individual preferences for environmental conservation. However, to the best of our 

knowledge, this is the first to use the donation experiment for evaluating an actual 

intervention. 

 

3.2 Evaluation strategy 

To analyze the impact of the intervention on revealed preferences, which were only collected 

at endline, we use a simple difference approach (i.e., the difference between treatment and 

control group at endline only): 

 
8 After project closure, the collected donations were given to local organizations in the river basins with a signed 
agreement to direct them towards reforestation in the district. 
9 The endowment was given out in ten 2,000 COP bills. Hence, donations could only be made in 2,000 COP steps. 



6 
 

���� = ����	
����� + �������� + �� + ����,     (1) 

where ���� denotes the contribution to the reforestation project from farm (or coffee farmer) 

� in river basin � in department �, which serves as a proxy fir revealed environmental 

conservation (EC) preferences. ����� is a binary variable equal to one when the intervention 

was implemented in a treatment river basin. ����	
 measures the impact of the intervention 

on the outcome. �� is the department fixed effect that controls for time-invariant 

departmental specific characteristics.10 We include further covariates such as household and 

farm characteristics in the vector ����. The vector also contains other variables that might 

affect donation behavior for a reforestation project. The residual is allowed to be correlated 

within the river basin (i.e., the cluster), so all standard errors and tests are robust to intra-

cluster correlation. Considering that the treatment and control group farmers did not differ 

significantly at the baseline for a wide range of observable variables (see Reitmann, 2020), we 

assume that donation behavior would have been similar as well, which justifies the use of the 

simple difference approach. The training was offered to all coffee farmers in the specified 

‘area of influence’ in the treatment river basins. Participation, however, was not mandatory 

and invited farmers (and their families) could decide how many training sessions they wanted 

to attend. Therefore, the estimates need to be interpreted as intention-to-treat (ITT) effects. 

That is, the average impact of giving access to the intervention’s intensified training and 

extension services in the treatment river basins, regardless of actual uptake.  

 

3.3 The impact of the intervention on revealed preferences 

On average, farmers donated 10,277 COP (with a standard deviation of 6,814 COP), which is 

around half the endowment they received. Figure 1 illustrates that 23% of the farmers 

donated exactly half of their endowment. 25% of the farmers donated the whole amount and 

some farmers even donated more than their initial endowment of 20,000 COP by adding up 

to 10,000 COP from their own resources. By contrast, only a very small fraction of less than 

5% kept the whole amount of 20,000 COP to themselves. 

 

 
10 The 25 treatment river basins where equally distributed among five departments in the Colombian coffee-
farming region. They differ with respect to climatic conditions and, moreover, environmental laws or other 
regulations are often implemented at the department level. 
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Figure 1: Donations to reforestation project 

 
Note: Data from endline (2017) survey. The number of observations is 661 (i.e., 

treatment and control group farms are pooled). 

 

Table 1: Impact of the intervention on revealed preferences (ITT effect) 

  Donation (in COP) 
 (1) (2) (3) (4) (5) 

Treatment (=1) 655.4 805.6 785.4 820.2 783.2 
 (1,075.4) (914.8) (899.3) (902.3) (890.6) 

Constant 12,480.6*** 7,420.2*** 5,053.0** 7,364.3*** 5,063.6** 
 (858.4) (1,788.9) (1,986.1) (1,753.3) (2,019.3) 

Observations 661 661 629 661 629 
R-squared 0.036 0.099 0.114 0.099 0.114 
Baseline controls YES YES YES YES YES 
Endline controls NO YES YES YES YES 
Trust controls NO NO YES NO YES 
Stated preferences control NO NO NO YES YES 
Department FE YES YES YES YES YES 

Endline mean in control 
group 

    9,960.5     

Note: Data from endline (2017) survey. Standard errors (in parentheses) and tests are robust to intra-river basin correlation 

(there are 30 clusters/river basins). All regressions also include controls for unbalanced baseline characteristics (i.e., the 

perception of erosion) and department fixed effects. The coefficients in Columns 1–5 are OLS estimates of ����	
  in Equation 

1. The dependent variable is the donation in COP. The endline means reported at the bottom are calculated for control river 

basins. *** indicates significance at 1%, ** at 5%, and * at 10%. 

 

Table 1 shows the results of estimating Equation 1. For now, we focus on the impact of the 

intervention, while only controlling for unbalanced baseline characteristics and department 

fixed effects (see Column 1).11 Farmers in the treatment group donate on average more than 

 
11 When including further controls that potentially affect donations, the difference in donations between 
treatment and control group slightly increases, but the difference remains statistically insignificant (see Table 1, 
Columns 2-5). 
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the farmers in the control group. However, the difference in donations is not statistically 

significant at standard levels. The high average donations indicate a relatively high level of 

environmental valuation among the overall experimental sample. However, there is no 

evidence of stronger pro-environmental preferences among those that benefited from the 

intervention compared to those that did not. 

Factoring in the results from the stated and revealed preferences (the former are not 

discussed in this paper), we do not find significant impacts of the intervention on stated or 

revealed preferences towards environmental conservation among treated relative to control 

farmers – even though around three-quarter of the sampled coffee farmers in the treatment 

group took up the training. The ITT effects for both preference measures are positive, but the 

null hypothesis of no impact cannot be rejected at standard levels. In the original impact 

evaluation paper, we discuss various explanations for these null findings (see Reitmann, 2020). 

Those related to the framed field experiment are discussed in the following and will serve as 

our lessons learned.  

 

4. Lessons learned  

 

4.1 Experimental measures require large sample sizes 

Due to budget and logistical constraints, the donation experiment was implemented only (i) 

at follow-up and (ii) with a sub-sample of 661 farmers in 30 river basins. These circumstances 

contribute to important limitations of the experiment related to statistical power. 

Looking at the minimum detectable effect (MDE) size ex-post, we can see that our study is 

substantially underpowered for detecting small changes in our outcome variable. The MDE is 

the smallest effect that one can distinguish from a null hypothesis of no effect with the given 

power. Assuming a power of 80%, we calculate an MDE of 3,012 COP for a 5% significance 

level and 2,668 COP for a 10% significance level, which is both far above the estimated effect 

of 655 COP (see Table 1, Column 1). The effect of 655 COP represents a fairly small effect of 

0.1 standard deviations,12 which requires a larger overall sample size or – as in our case – a 

higher number of clusters. In fact, with an average number of 22 farmers in each river basin, 

we would need 328 control and 328 treatment cluster to detect a significant effect of 655 

COP. This would amount to a total sample size of 14,432 farmers.  

If we compare these power calculations with those for our other impact indicators in the full 

impact evaluation study (i.e., the adoption of water and soil conservation devices and 

practices in domestic and productive coffee farming activities), the experimental indicator 

fares particularly bad in terms of power. The reason is that adoption is often measured in 

binary units, while preference measures are more complex and can involve measurement 

error, which, while not causing estimation bias under certain conditions, will increase the 

 
12 The mean donation in the control group is 9,960 COP with a standard deviation of 6,868 COP. The intra-cluster 
correlation is 0.2.  
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standard errors of the estimates (see also Tarozzi, Desai, & Johnson, 2015). Preferences on 

environmental conservation might be guided by prevailing social norms, which means that 

intra-cluster correlation is high, increasing standard errors even further. This means that 

detecting effects on experimental measures for preferences and achieving more precise 

estimates requires a higher sample size than for less variable outcomes from non-

experimental measures.13,14 This calls for separate power calculations for all relevant types of 

outcome measures and consequently, if two or more data collections are planned, the 

consideration of the experimental sample size before baseline collection.  

 

4.2 Preferences are very context-specific 

In this section, we critically reflect on using our specific framed field experiment for measuring 

unbiased preferences on environmental conservation. We initially argued that the 

reforestation frame does not just capture the farmer’s valuation of reforestation in particular, 

but the valuation of environmental conservation in general. This argumentation is based on 

the premise that proper reforestation has positive multiplier effects that contribute to 

environmental and water resource conservation; that is trees planted around water sources 

prevent soil erosion and, thus, improve water quantity and quality (see e.g., d’Adda, 2011). 

These effects were also emphasized throughout the intervention and particularly in the 

training focusing on environmental conservation. Yet, we cannot exclude the possibility that 

we are indeed just capturing the valuation of reforestation in particular. 

We probe into this by comparing the experimental revealed preference measure with actual 

environmental conservation behavior. We constructed three standardized indices for 

different types of behavior: domestic activities, coffee processing activities, soil and water 

conservation activities (see Appendix A for more information). Figure 2 maps the level of 

donations against the three standardized indices for environmental conservation behavior 

(i.e., Panel A: domestic activities, Panel B: coffee processing activities, Panel C: soil and water 

conservation activities). All three measures of environmental conservation behavior are 

positively correlated. Yet, only for the latter two the pairwise correlation coefficients are 

significant and range around 0.12, indicating a small correlation. Conclusions from these 

pairwise correlations have to be interpreted with caution, as other factors can play a role for 

the connection between the preference measures and behavior. However, the weak 

correlation between revealed preferences and environmental conservation behavior might 

indicate that the conducted donation experiment does not necessarily fully capture 

preferences towards environmental conservation. 

 

 
13 This is easily illustrated with the following formula: �� =

 

√"
; if the variance of a variable is high, it increases #. 

Hence, in order to get more precise estimates (i.e., a smaller standard error ��), a larger sample size $ is required.  
14 The variance of the experimental measure also depends on the form of measurement. In our particular 
experiment, for instance, a lower number of groups would have reduced the variance. Hence, instead of donation 
in 2,000 COP steps, we could have chosen 4,000 COP steps. 
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Figure 2: Correlation between revealed preferences and actual behavior 

 

Note: Data from endline (2017) survey. The number of observations is 661 (i.e., treatment and control group farms are 

pooled). Panel A: the pairwise correlation coefficient is 0.076. Panel B: the pairwise correlation coefficient is 0.121***. 

Panel C: the pairwise correlation coefficient is 0.125***. *** indicates significance at 1%, ** at 5%, and * at 10%. 

 

Moreover, we look more closely into determinants of higher revealed EC preferences in our 

experiment. Table 2 shows the full set of results regressing the amount donated on the 

treatment dummy and additional control variables (measured at endline)15. While the 

coefficient for the treatment dummy remains statistically insignificant, three other variables 

are significantly affecting donations.  

First, if the farmer perceived deforestation as a problem in the district, donations are, on 

average, 2,000 COP higher. This finding suggests that the desire to contribute to conservation 

is fostered by awareness of environmental problems, in this case particularly perceived 

deforestation. This finding is in line with theoretical considerations from Forsyth et al. (2004); 

Gould, Saupe, and Klemme (1989); and Ostrom (1999), and further supported by empirical 

studies (see e.g., Bardhan, 2000; Jumbe & Angelsen, 2007; Karapetyan & d’Adda, 2014; Traoré, 

Landry, & Amara, 1998; Voors et al., 2011). However, we observe that perception of other 

 
15 We use the endline value of these variables, because we are interested in the correlation between 
characteristics of the respondent that might affect donations at the time of the experiment (the experiment was 
conducted subsequent to the endline survey). 
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environmental problems (i.e., water shortage and erosion) have no significant influence. This 

indicates that farmers do not necessarily associate reforestation with environmental 

conservation beyond the positive effects for reforestation in particular.16 Hence, support for 

the reforestation might not be a proxy for valuing environmental conservation in general, but 

only for valuing reforestation.  

Second, wealthier farmers (measured through an asset index) donate, on average, higher 

amounts. The endowment is close to the daily minimum wage and poorer farmers might be 

constrained to support the reforestation project due to financial hardship.  

Third, farmers with higher levels of trust towards neighbors (particularly neighboring coffee 

farmers) donate, on average, 1,600 COP more.17 This finding is in line with studies that show 

that a high level of trust within the community is necessary to ensure successful common pool 

resource management and minimize free riding (see e.g., Aida, 2019; Bouma, van Soest, & 

Bulte, 2008). For reforestation projects, a high level of trust towards neighboring coffee 

farmers is also of particular relevance.  

Although the donation experiment was intended to capture overall preferences on 

environmental conservation, it seems to capture solely reforestation-specific preferences. 

Researchers that plan to use a framed field experiment to measure environmental 

preferences therefore need to make sure to carefully select the framing of their setting and 

to thoroughly test it. 

 

 

 

 

 

 

 

 

 

 
16 As mentioned earlier, reforestation reduces erosion with multiplier effects on water quantity and quality. 
Knowing that, the perception of water shortage and erosion should influence the support for a reforestation 
project as well. In fact, the survey posed the following knowledge question to the farmers: “What practice 
protects water sources?”. Among three possible answers, the correct one is “plant native shrubs and trees”. A 
control for whether they answered the question correctly is included (see coefficient “correct knowledge 
question”), but suggests no influence. 
17 A small share of farmers refused to answer the trust questions, which is why the number of observations drops 
to 629 when controlling for trust. When running the regressions in Columns 1,2 and 4 with the steady sample of 
629 observations, most effect sizes only change to a small extent and statistical significance remains largely 
unchanged. 
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Table 2: Impact of the program on revealed preferences (ITT effect and covariates) 

  Donation (in COP) 
 (1) (2) (3) (4) (5) 

Treatment (=1) 655.4 805.6 785.4 820.2 783.2 
 (1,075.4) (914.8) (899.3) (902.3) (890.6) 

Correct knowledge quest. (=1) -255.6 879.2 -229.5 875.0 
  (1,453.4) (1,285.5) (1,412.0) (1,226.6) 

Conducted reforestation (=1)  -280.9 -184.3 -275.1 -185.2 
  (542.4) (493.6) (551.6) (496.9) 

Perceived water shortage (=1)  415.4 377.0 407.3 378.1 
  (704.0) (691.3) (691.9) (680.9) 

Perceived erosion (=1)  2,094.1*** 2,040.5*** 2,095.1*** 2,040.4*** 
  (502.0) (535.2) (505.5) (536.0) 

Perceived deforestation (=1)  779.2 481.3 790.5 479.4 
  (641.2) (607.8) (642.9) (609.6) 

Group member (=1)  749.6 467.9 784 476.7 
  (668.2) (637.6) (664.9) (628.2) 

Trust progr. implementer (=1)   737.7  736.4 
   (808.9)  (818.2) 

Trust neighbors (=1)   1,654.6***  1,654.5*** 
   (552.8)  (553.9) 

Asset index; 1st quartile  Ref. Ref. Ref. Ref.       
2nd quartile  1,642.1*** 1,395.7** 1,647.1*** 1,394.8** 

  (542.5) (572.2) (553.2) (583.4) 
3rd quartile  2,667.1*** 2,650.9*** 2,678.7*** 2,648.9*** 

  (685.3) (719.0) (711.3) (738.7) 
4th quartile  2,211.8*** 1,976.1** 2,219.0*** 1,974.7** 

  (667.0) (742.7) (667.8) (743.3) 
Secure land ownership (=1)  908.7 875.7 916.4 874.2 

  (694.8) (693.8) (706.5) (709.1) 
Total farm area (ha)  34.0 32.2 34.1 32.1 

  (26.7) (26.7) (26.6) (26.7) 
Coffee production (@cps)  1.2 1.2 1.2 1.2 

  (1.3) (1.2) (1.3) (1.2) 
Hired workers (=1)  449.0 532.5 457.8 531.3 

  (935.1) (901.4) (940.5) (910.0) 
EC stated preferences index    -88.5 15.0 

    (600.9) (600.4) 
Constant 12,480.6*** 7,420.2*** 5,053.0** 7,364.3*** 5,063.6** 

 (858.4) (1,788.9) (1,986.1) (1,753.3) (2,019.3) 

Observations 661 661 629 661 629 
R-squared 0.036 0.099 0.114 0.099 0.114 
Baseline controls YES YES YES YES YES 
Endline controls NO YES YES YES YES 
Department FE YES YES YES YES YES 

Endline mean in control group     9,960.5     

Note: Data from endline (2017) survey. Robust standard errors in parentheses. All regressions include controls for unbalanced baseline 

characteristics (i.e., the perception of erosion) and department fixed effects. The coefficients in Columns 1–5 are OLS estimates of  ����	
  

in Equation 1. The dependent variable is the donation in COP. The knowledge questions was 'What practice protects water sources?' with 

the correct answer being ‘plant native shrubs and trees’. Group membership indicates that the farmer or his/her spouse participates in 

a local community organization or association. The trust variable was transformed into a binary variable with 1 = medium to strong trust. 

The asset index is calculated using factor analysis based on housing characteristics and ownership of various durables (first factor divided 

into quartiles). Secure land ownership is defined as holding the deed or any other relevant document to the land. Coffee production is 

measured in "arrobas de café pergamino seco" (@cps) with 1 @cps equaling 12.5 kg of dry parchment coffee. The EC preferences index 

is described in detail in Appendix B. The endline means reported at the bottom are calculated for control river basins. *** indicates 

significance at 1%, ** at 5%, and * at 10%. 
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4.3 Experimental measures can be used to validate non-experimental measures 

Conditional on having a well-framed field experiment, the experimental measure can serve as 

an unbiased outcome for pro-environmental preferences. Though, as mentioned in Section 

4.1, this strategy might involve high sample sizes and particularly a large number of clusters in 

clustered samples. If the necessary sample size is not realizable due to budget constraints or 

limitations in possible clusters, the experimental measure can be used to validate non-

experimental measures (see e.g., Schaner, 2017). 

The validation exercise allows to assess whether the non-experimental measures suffer from 

reporting bias. One could think of eliciting several non-experimental measures using the full 

sample size and assessing their biasedness in a subsample with an experimental measure. This 

requires a much smaller sample size for the experimental measure (as opposed to using the 

experimental measure directly as an outcome), as long as the experimental sample can be 

considered representative for the overall sample.  

 

Figure 3: Correlation between revealed and stated preferences 

 

Note: Data from endline (2017) survey. The number of observations is 661 (i.e., 

treatment and control group farms are pooled). The pairwise correlation coefficient is 

0.051.  

 

In our study, coffee farmers were directly asked about how much they identify themselves 

with seven statements on pro-environmental behavior. To construct a measure for stated 

preferences on environmental conservation, the responses to all seven statements is 

combined in an index of standardized outcomes (see Appendix B for more information). Figure 

3 maps the values of both stated and revealed preference measures against each other. The 

line represents the linear fit. The almost flat linear line reveals a very weak correlation 

between the two preference measures.18 The pairwise correlation coefficient is very small at 

 
18 The stated EC preferences index also enters the regression of the results presented in Table 2 in Column 4 and 
5.  Similar to results in Figure 3, the stated EC preferences do not significantly relate to revealed EC preferences. 
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0.05 and statistically insignificant at standard levels. Yet, in combination with what we 

discussed in Section 4.2, the lack of correlation may also stem from the fact that our 

experimental measure captures something different than overall environmental valuation. 

More specifically, none of the seven statements is directly related to reforestation behavior, 

which may explain the low level of correlation.  

 

5. Conclusion 

This paper discusses the application of framed field experiments for measuring outcomes in 

impact evaluation studies. Particularly in the field of environmental conservation, unbiased 

estimates of preferences are important but challenging to elicit due to potentially biased 

reporting behavior in survey questions and stated preference settings. We therefore discuss 

our experience with a modified version of a public goods game with Columbian coffee growers 

as a revealed preference measure for changes in pro-environmental preferences.  

Our results show that substantial sample sizes are required in impact evaluation settings. 

Effect sizes that can realistically be expected from policy interventions, often measured after 

a short timeframe, are modest and the experimental indicators often have a high standard 

deviation. Accordingly, statistical power to detect such changes is often low unless big sample 

sizes are available. Furthermore, careful design decisions have to be taken: our experimental 

preferences indicator turns out to be rather context specific and cannot be interpreted as an 

overall measure of pro-environmental preferences.  

For future studies that intend to use framed field experiments as an outcome measure, we 

therefore recommend thorough piloting of the experimental set-up. First, realistic insights 

into the measure’s variance should be obtained, because they are important for proper power 

calculations. Often, such well-informed power calculations will illustrate the need for big 

sample sizes that are possibly even more challenging than in purely survey-based settings if 

real-stakes experiments are implemented requiring meaningful payouts. Second, the specific 

context and the target population’s interpretation of the experiment need to be understood. 

The context dependence of lab-experiments has widely been acknowledged and particularly 

in framed field experiments, a realistic framing is crucial.  
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(Online) Appendix 

 

Appendix A: Indices of standardized outcomes 

We use four farm-level indices of standardized outcomes in Section 4.2: one index for 

environmental conservation (EC) preferences and three indices for actual EC behavior. They 

are constructed in the spirit of Kling et al. (2007) and following Tarozzi et al. (2015). In these 

indices, a ‘family’ of outcomes is combined, namely EC preferences, domestic EC devices and 

practices, coffee processing EC devices and practices, and soil and water conservation 

practices (beyond coffee processing).  

We illustrate the procedure using the EC preferences index. First, each of the seven 

statements (see Appendix B) is standardized by subtracting the mean and dividing by the 

standard deviation of the variable calculated for the control group at endline. Second, the 

index is calculated as the simple average of the seven standardized variables. All four indices 

are calculated in a similar way and constructed in a way that larger, positive values indicate 

higher EC preferences and behavior.  

For the three behavioral indices, we included the following practices and devices. The survey 

asked for actual usage of the devices and not just the possession. Domestic environmental 

conservation: application of water savers, usage of domestic wastewater treatment system, 

separation of organic and inorganic waste. Environmental conservation during coffee 

processing: usage of dry hopper, hydraulic separator and ecological coffee washing device 

(e.g., tub tank), pulping and transporting pulp without water, usage of processing wastewater 

treatment system, usage of a (proper) pit. Soil and water conservation practices (beyond 

coffee processing): reforestation, no burnings, plan contouring, soil coverage, designation of 

protection areas, living fences and barriers, noble weeds, drainage channels, contouring lines 

and other conservation practices. 

 

Appendix B: Stated preferences 

The coffee farmers were asked about how much they identify themselves with seven 

statements on pro-environmental behavior before and after the implementation of the 

intervention.19 The statements are the following: 

(1) I reuse my water for several tasks. 

(2) I am inspecting that none of the faucets, pipes and toilet are leaking. 

(3) In my household, we save water. 

(4) I conserve water even if my neighbors don’t. 

(5) Water conservation is not only a governmental obligation. 

 
19 The coffee farmers had to respond on a 5-point Likert scale: 1 – no identification, 2 – weak identification, 3 – 
indifferent, 4 – medium identification, 5 – complete identification. Due to the various meanings of ‘level of 
identification’, we introduce the term ‘level of agreement’ from this point on. That is, on which level do the coffee 
farmers agree that the behavior described in each statement applies to their own behavior and mindset. 
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(6) Coffee is also well washed if not a lot of water is used. 

(7) Good practices in coffee processing do not only include those that ensure good 

coffee quality.20 

The different training modules aim to transmit values and information to the participant, 

which should ultimately be reflected in high agreement with all of these statements. 

Stated EC preference measures can potentially suffer from social desirability bias, namely 

respondents might provide answers that do not necessarily reflect their true opinion but 

rather align with what is viewed favorably by others (DeMaio, 1984). Although the survey 

team was independent of the institution implementing the intervention, respondents might 

perceive a pressure for ‘environmental correctness’ and hence overstate their pro-

environmental preferences during the interview. 

We summarize all seven statements into an index of standardized outcomes in the spirit of 

Kling, Liebman, and Katz (2007). The index is constructed as the simple average of the 

outcomes within the family of activities, standardized using the mean and the standard 

deviation of the outcome estimated from the control group at endline (see also Tarozzi et al., 

2015). For more info, see Appendix A. 

 

 
20 Statements 5, 6 and 7 were originally asked the other way around. In order to have high values reflecting pro-
environmental preferences, the statements were reversed for the analysis. While statements 1 and 2 indicate 
preferences towards domestic and productive water conservation behavior, the last two statements directly 
refer to post-harvest coffee processing. Statements 3, 4 and 5 indicate the farmer’s own preferences towards 
water conservation and also in comparison to their neighbors and the government. 




