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Introduction  

 This study is a subset of Valuation of Water Quality Change in Environment and 

Economy Context: Ecosystem Services Across Gradients of Degradation and Local Economic 

Interest, a project led by P.I. Swallow in collaboration with Assistant Research Professor (ARP) 

Liu and Dr. Charles Towe.  The objectives of P.I. Swallow’s project are to measure the relative 

value or benefits of water quality investments and stream ecosystem restoration in sites that are 

heavily degraded versus sites that are only moderately degraded—the latter having the potential 

to produce a substantial set of ecosystem services.  Further, the goal is to measure how the value 

or benefits of water quality and ecosystem restoration is affected by the context of the 

surrounding economic activity.  Economic activities of particular focus include jobs in pollution-

intensive versus clean-water-demanding industries and residential life.  The study’s results will 

utilize measures of personal environmental attitudes, measures of ecosystem/degradation 

context, and measures of local economic context to develop guidance for the transfer of benefits 

from the suite of primary studies to alternative sites not directly studied. 

 This thesis served to augment P.I. Swallow, ARP Liu, and Dr. Towe’s efforts by 

assessing the applicability of Facebook’s advertisement platform to recruiting survey participants 

for non-market water quality valuation.  The primary goals of this study were to assess 

Facebook’s ability to recruit a demographically diverse sample of survey respondents, determine 

the cost per survey response recruited through Facebook’s ad platform, and evaluate the utility of 

Facebook’s targeting feature within the context of water quality valuation research. 

This study found Facebook’s advertisement platform a quick, relatively inexpensive tool 

for conducting water quality valuation research, producing 30 responses at $11.89 per response 



over a 15-day study period.  Facebook’s targeting feature offers an unprecedented ability classify 

survey non-respondents and vary advertisement delivery mechanisms, generating countless 

potential research questions for future water quality valuation studies.  Given time limitations 

and novel design hurdles, the study did not produce enough data to perform a definitive 

assessment of the reliability and accuracy of Facebook’s targeting feature for use in water quality 

valuation research, but the initial results show promise. 

Background 

 In selecting a time to recruit survey participants through Facebook, website traffic was 

the most logical proxy.  Using Google Trends for the search term “Facebook login,” however, 

yielded output without correlation to a specific time of year (Figure 1; Google Trends, 2020a).  

The overall trend in searches was downward since 2016, presumably as the number of users 

accessing Facebook through the mobile application has grown (Figure 1; Google Trends, 2020a).  

Therefore, a more general proxy of internet traffic was needed.  Google Trends for the search 

term “google” yielded results that followed a consistent yearly pattern, likely indicative of annual 

patterns in internet traffic (Figure 2; Google Trends, 2020b). 

 Each year, traffic peaked in late September and October before dropping significantly 

during the Thanksgiving, Christmas, and New Year’s holidays (Google Trends, 2020b).  The 

second highest period of annual traffic occurred from February through early May before 

decreasing during the summer (Google Trends, 2020b).  The survey and research design were 

not yet completed during the October peak in internet traffic, so the research team decided to 

recruit survey participants during the spring semester to capture the second highest annual peak 

in traffic.   



Additional evidence that Google Trends for the term “google” is an effective proxy for 

internet traffic is reflected in the all-time-high search interest during March and April 2020 

(Google Trends, 2020b).  The World Health Organization declared COVID-19 a pandemic on 

March 11, 2020.  From March 11 to March 18, the United States average daily broadband usage 

per user increased by 27 percent compared to the average during January 2020 (Open Vault, 

2020), which is reflected in the Google Trends data. 

 Facebook offered a variety of advantageous characteristics as a platform to recruit survey 

participants.  Facebook’s user base includes 69 percent of all Americans and is more 

demographically balanced and diverse than its peers (Figure 3; Pew Research Center, 2019).  

Nadarzynski et al. (2019) also found that Facebook was people’s preferred social media platform 

and the primary occupant of their time as compared to other platforms.  Furthermore, Adam et al. 

(2016) found Facebook as a relatively easier, cheaper, and more effective method of research 

recruitment as compared to traditional methods.  Admon et al. (2016) echoed this praise, also 

expressing the advantages of targeting users by demographics or interests and commending 

Facebook’s ability to recruit a demographically diverse sample.  To incentivize Facebook users 

to complete their survey, Admon et al. (2016) utilized compensation rates of $5 and $10 per 

respondent.  This study mirrored that approach and avoided lottery-style incentives, which have 

proven ineffective in other applications (Warriner et al., 1996). 

Amazon e-gift cards were selected as the survey respondent compensation method in this 

study.  Amazon e-gift cards allowed for fast delivery through email, eliminating the time and 

costs associated with physical mailing.  Further, Amazon e-gift cards enabled for real-time 

compensation as respondents completed the survey.  This flexibility facilitated efficient resource 

allocation, optimizing between spending on advertisement runtime and spending on survey 



respondent compensation to achieve the maximum number of responses within the study period 

and budget.  Absolute, real-time control over e-gift card purchases, as opposed to bulk pre-

purchases, ensured that the study stayed within budget and avoided the potential of having an 

excess inventory of gift cards. 

Methods 

 Five counties were chosen for this study from a subset of Northeastern U.S. counties 

selected by P.I. Swallow and his team.  These five counties, Hampden County, MA, population 

of 470,406, Luzerne County, PA, population of 317,646, Lewis County, NY, population of 

26,716, Putnam County, NY, population of 98,892, and Anne Arundel County, MD, population 

of 576,031 (U.S. Census Bureau, 2018), each represent five different county clusters.  The 

county clusters were determined based upon demographics, bio-physical gradients, and local 

economic interests.  These characteristics capture local heterogeneity and enable the transfer of 

valuation models to unstudied communities.  The combined demographics of the five counties 

include a median household income of $71,905, median age of 41, gender profile of 51 percent 

female, and race/ethnicity of 77 percent White, 7 percent Black, and 13 percent Hispanic (U.S. 

Census Bureau, 2018). 

P.I. Swallow and his team were the principal creators of the survey utilized in this study.  

The primary goals of the survey were to assess respondents’ perception of their local water 

quality, determine a non-market valuation for improvements in water quality, and capture 

changes in that valuation based on shifting water quality baselines, outcomes, and locations of 

impact.  Prior taking the survey, participants watched a five-minute educational video about 

water quality, which emphasized the determinants of water quality and the contribution of each 

household.  The survey further reinforced these educational concepts (Figure 4). 



To recruit survey participants, Facebook advertisements using movement through graphic 

interchange formats and messages of general empowerment, consistent with the findings of 

Nadarzynski et al. (2019), were distributed through the UConn Department of Agricultural and 

Resource Economics (ARE) Facebook account.  Two advertisement types were created, a control 

ad and a water quality-themed ad.  Figures 5 and 6 are still images of the advertisements.  The 

advertisements also displayed the monetary incentive for completing the survey, the survey link, 

and a UConn ARE banner through the Facebook ad platform.   

During advertisement delivery design, care was taken to incorporate Facebook’s 

guidelines for image orientation and the preferred amount of text.  An ad image orientation of 

1:1 was chosen, which was optimal for both mobile and desktop feed placements.  These 

placements offered the most exposure.  Limiting text on the advertisements also improved ad 

reach.  The advertisement campaigns were optimized to land page views on the survey website 

as opposed to other options, such as optimizing for the number of impressions.  As a result, 

Facebook showed the advertisement to people who were more likely to click the link and visit 

the survey page. 

Survey participants were recruited over two advertisement periods.  The first period ran 

using the control ad and no interest-based targeting from April 5 to April 11 for two intervals of 

three days each.  The Facebook ad platform distributed the advertisement only to adults over the 

age of 18 who resided in the five counties within the study set.  Each county was randomly 

assigned an incentive value ($5 or $10) during the first three-day interval.  The incentives flipped 

for the second three-day interval, so each county had equal time with both incentives.  The 

incentives were distributed to respondents as Amazon e-gift cards based upon the contact 



information they provided, which remained separate from their survey responses.  This contact 

information was also used to prevent duplicate responses.   

The second advertisement period ran from April 14 to April 20 in the same manner as the 

first period, but the second period used the water quality-themed ad and attempted to target 

environmentally-minded people based on interests in environmental protection, electric vehicles, 

environmental science, sustainability, environmentalists, natural environment, conservation 

biology, or environmentalism.  All of these interests were provided and determined by Facebook. 

After the study was complete, the survey responses from Qualtrics and the Facebook 

advertisement data, including the amount spent, the number of impressions, the number of 

people reached, and the number of survey link clicks, were exported to Microsoft Excel.  The 

survey data analysis focused on questions relating to respondents’ demographics, respondents’ 

feelings on the importance of conservation, respondents’ willingness to directly pay some of the 

costs of water quality improvement, and respondents’ decision whether to refuse the incentive 

for completing the survey.  Categorical responses were converted into dummy variables.  

Qualitative responses were converted into a quantitative gradient using the number of available 

choices (7), such that “strongly disagree” = 0/6, “disagree” = 1/6, “somewhat disagree” = 2/6, 

“neither agree nor disagree” = 3/6, and so on.  Regression analysis of the survey data was 

performed using Stata/SE 16.0.  Each regression isolated the impact of the variables of interest 

by controlling for other factors, such as respondents’ income, education, or incentive amount.  

Results 

 This study reached 13,386 people, produced 140 unique clicks on the survey link—1.05 

percent click-through-rate (CTR), and yielded 30 complete survey responses—0.22 percent 



response rate.  The portion of the study without environmental interest targeting yielded a 0.71 

percent CTR and a 0.15 percent response rate.  The portion of the study with environmentally-

minded targeting yielded a 1.64 percent CTR and a 0.35 percent response rate.  The cost basis 

per completed response was $11.89.  Out of the 30 total responses, three were from respondents 

who reported their zip code as outside of the five targeted counties, which left 27 responses from 

within the desired sample set—13 from Hampden County, 11 from Luzerne County, 2 from 

Anne Arundel County, and 1 from Lewis County.  The cost basis per completed response within 

the desired sample set was $13.21.   

These 27 responses from the desired sample set were the only responses analyzed for 

demographics.  The median age of the respondents was 30 years old.  Respondents reported their 

household income within ranges, which were smoothed into single integer values.  The median 

smoothed household income of the respondents was $62,500.  Of the respondents that disclosed 

their gender (25), 48 percent were female.  Of the respondents that disclosed their race/ethnicity 

(23), 74 percent were White, 11 percent were Black or African American, and 11 percent were 

Hispanic. 

Out of the 27 responses from the desired sample set, 17 respondents disclosed their 

education level, their household income range, and the coronavirus outbreak’s impact on their 

employment.  All of these variables were necessary for performing the subsequent regression 

analyses.  The cost basis per completed response within the desired sample set and available for 

use in regression analyses was $20.98. 

Regression analyses in Figure 7 and Figure 10 were designed to assess the effectiveness 

of Facebook’s targeting algorithm in identifying individuals who were environmentally-minded.  

No statistically significant correlation was found between environmentally-minded targeting 



through Facebook and respondents’ self-reported conservation importance (Figure 7).  While not 

significant, a slight negative correlation was present (Figure 7).  No statistically significant 

correlation was found between the incentive amount and environmentally-minded targeting 

through Facebook (Figure 10).  While not significant, a negative correlation was present (Figure 

10).  No statistically significant correlation was found between the incentive amount and 

respondents’ self-reported conservation importance (Figure 10).  While not significant, a positive 

correlation was present (Figure 10). 

 The regression analysis in Figure 8 was designed to assess the correlation between 

environmentally-minded targeting through Facebook and respondents’ willingness to directly 

pay some of the costs of water quality improvement and respondents’ refusal of the incentive.  

No statistically significant correlation was found between environmentally-minded targeting 

through Facebook and respondents’ willingness to directly pay some of the costs of water quality 

improvement (Figure 8).  While not significant, a positive correlation was present (Figure 8).  No 

statistically significant correlation was found between environmentally-minded targeting through 

Facebook and respondents’ refusal of the incentive (Figure 8).  While not significant, a positive 

correlation was present (Figure 8). 

 The regression analysis in Figure 9 was designed to assess the correlation between self-

reported conservation importance and respondents’ willingness to directly pay some of the costs 

of water quality improvement and respondents’ refusal of the incentive.  No statistically 

significant correlation was found between self-reported conservation importance and 

respondents’ willingness to directly pay some of the costs of water quality improvement (Figure 

9).  While not significant, a slight positive correlation was present (Figure 9).  No statistically 

significant correlation was found between self-reported conservation importance and 



respondents’ refusal of the incentive (Figure 9).  While not significant, a slight negative 

correlation was present (Figure 9). 

 The regression analysis in Figure 10 was designed to assess the correlation between the 

incentive amount and respondents’ willingness to directly pay some of the costs of water quality 

improvement and respondents’ refusal of the incentive.  No statistically significant correlation 

was found between the incentive amount and respondents’ willingness to directly pay some of 

the costs of water quality improvement (Figure 10).  While not significant, a positive correlation 

was present (Figure 10).  No statistically significant correlation was found between the incentive 

amount and respondents’ refusal of the incentive (Figure 10).  While not significant, a negative 

correlation was present (Figure 10). 

 The regression analysis in Figure 11 was designed to assess the correlation between 

reduction in employment due to coronavirus and respondents’ willingness to directly pay some 

of the costs of water quality improvement and respondents’ refusal of the incentive.  No 

statistically significant correlation was found between reduction in employment due to 

coronavirus and respondents’ willingness to directly pay some of the costs of water quality 

improvement (Figure 11).  While not significant, a negative correlation was present (Figure 11).  

No statistically significant correlation was found between reduction in employment due to 

coronavirus and respondents’ refusal of the incentive (Figure 11).  While not significant, a 

negative correlation was present (Figure 11). 

Discussion 

 This study’s click-through-rate (CTR) of 1.05 percent was lower than Admon et al. 

(2016), which reported a CTR of 2.74 percent.  This study’s CTR and response rate improved 



with interest-based targeting, however.  Potential drivers behind the increases in CTR and 

response rate for the environmentally-targeted sample could include self-selection bias, 

differences in the attractiveness of the ad graphics, and repeated exposure as some individuals 

could have been in both target populations.  Additionally, the potential drivers behind the higher 

CTR of Admon et al. (2016) compared to this study could include greater public interest in 

health as opposed to environmental topics and a direct relationship between sample population 

size and CTR.  Further studies should attempt to determine the drivers behind CTR in water 

quality valuation research applications. 

 Due to a low CTR, Facebook’s ability to target smaller populations and yield a sample 

size large enough to develop statistically significant conclusions is uncertain.  The two smallest 

counties, Putnam and Lewis, only produced one click each for the entire study.  Putnam yielded 

no responses and Lewis only one response.  Facebook’s uncertain effectiveness in sampling 

smaller populations could serve as a hinderance to its ability to answer specific research 

questions.  Specific research questions may require targeting that shrinks the population below 

Facebook’s threshold for yielding a relevant sample size.  Further study is necessary to 

determine if and where such a threshold exists. 

The cost basis per completed response for this study, $11.89, was lower than both Admon 

et al. (2016) and Adam et al. (2016), which reported cost per completions of $14.63 and $15.62, 

using a 0.77 CAD to USD conversion rate, respectively.  Potential reasons for this study’s lower 

cost basis are diminishing returns to advertising spending and lower data quality.  After 

removing unusable data, this study’s cost basis rose to $20.98 completion. 

While gender and race/ethnicity of this study closely mirrored the U.S. Census data of the 

five sampled counties, the median age was significantly younger (U.S. Census Bureau, 2018).  



Future studies should evaluate the ability to employ targeting to sample older respondents as 

water quality valuation studies progress.  Inherent limitations of Facebook’s platform and 

environmental subject matter may prevent adequate sampling of older respondents. 

The applicability of Facebook’s advertisement delivery algorithms for water quality 

valuation research applications remains uncertain.  Three out of the 30 responses were completed 

by individuals who reported their zip code as outside of the desired study area.  It cannot be 

determined whether the sampling of individuals outside of the desired study area was caused by 

an error in Facebook’s algorithms or if the individuals were simply college students with 

multiple residences.   

Furthermore, the absence of a statistically significant, positive correlation between the 

environmentally-targeted sample and respondents’ self-reported conservation importance 

suggests that Facebook targeting using environmental interests may not actually recruit an 

environmentally-minded sample (Figure 7).  Although neither correlation was statistically 

significant, the inconsistency of the negative correlation between environmental targeting and the 

incentive amount and the positive correlation between self-reported conservation importance and 

the incentive amount also supports concern over Facebook’s ability to effectively target (Figure 

10).  Additional study with a larger sample and/or targeting with different interests should be 

conducted to further evaluate the applicability of Facebook advertisement delivery to water 

quality valuation research. 

None of the correlations between the independent variables studied—environmentally-

minded targeting, self-reported conservation importance, incentive amount, and reduction in 

employment due to coronavirus—and the willingness to directly pay some of the costs of water 

quality improvement or the refusal of the incentive were statistically significant.  Additional 



study to yield a larger sample size would certainly increase the probability of producing 

statistically significant results. 

Despite the lack of statistical significance, the strongest positive correlations were 

between environmentally-minded targeting and respondents’ willingness to pay and respondents’ 

refusal of the incentive (Figure 8), which suggests environmentally-minded people may value 

water quality more and may be less motivated by an incentive to provide water quality valuation 

research data.  The strongest negative correlations were between the incentive amount and 

respondents’ refusal of the incentive and between reduction in employment due to coronavirus 

and respondents’ refusal of the incentive (Figure 10; Figure 11).  Potential implications of these 

findings for future water quality valuation research are the non-linear relationship between 

increases in the incentive amount and cost per completion and the need to assess recent 

employment history during sampling.   

Overall, Facebook was a quick, relatively inexpensive method of conducting water 

quality valuation research.  Facebook’s targeting feature offered an unprecedented level of 

information about the population being sampled, empowering the researcher with knowledge 

about both respondents and non-respondents.  The classification of non-respondents enables a 

more holistic analysis of survey data and a more efficient allocation of project resources.  

Furthermore, the ability to easily target specific populations and vary advertisement delivery on 

Facebook’s platform generated countless potential research questions for future water quality 

valuation studies.  However, a definitive assessment of the reliability and accuracy of 

Facebook’s targeting feature for use in water quality valuation research requires further study. 
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Figure 1.  Google Trends for the search term “facebook login” from the beginning of 2016 to 

April 25, 2020 (Google Trends, 2020a) 
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Figure 2.  Google Trends for the search term “google” from the beginning of 2016 to April 25, 

2020 (Google Trends, 2020b) 



 

Figure 3.  User demographics of Facebook and other social media platforms (Pew Research 

Center, 2019) 



 

Figure 4.  Sources of water pollutants by share of pollution contribution and extent of regulation 

from a Chesapeake Bay study (Moore et al., 2015) 

 

Figure 5.  Control ad 



 

Figure 6.  Water quality-themed ad 

 

Figure 7.  Correlation between environmentally-minded targeting and respondents’ self-reported 

conservation importance 



 

Figure 8.  Correlation between environmentally-minded targeting and respondents’ willingness 

to directly pay some of the costs of water quality improvement and respondents’ refusal of the 

incentive 



 

Figure 9.  Correlation between self-reported conservation importance and respondents’ 

willingness to directly pay some of the costs of water quality improvement and respondents’ 

refusal of the incentive 



 

Figure 10.  Correlation between the incentive amount and respondents’ willingness to directly 

pay some of the costs of water quality improvement and respondents’ refusal of the incentive 

 



Figure 11.  Correlation between reduction in employment due to coronavirus and respondents’ 

willingness to directly pay some of the costs of water quality improvement and respondents’ 

refusal of the incentive 

 

 

 

 


