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Data cleaning

Respondents who indicated having used rapid wetland assessment tools (RWATs) were asked to note tool names to allow verification that their understanding of such tools matched the survey’s definition based on Fennessy and co-authors (2004). Eight cases were consequently removed. Three of the eight were RWATs applicable to streams, and two were instances wherein respondents cited best professional judgment. In the last three, respondents provided as the RWAT name a task a tool typically would ask respondents to perform, such as “plant identification.” A few respondents thus appear to have misunderstood the survey’s main topic, but they were not numerous and their data were removed from analysis.

Potential heteroskedasticity

If attributes that vary across tools affect tool adoption likelihood and are correlated with one or more independent variables, standard errors will be attenuated and parameter estimates may be biased. Whether a tool is “focal” could cause such heteroskedasticity, affecting tool uptake and being correlated with state tool adoption progress. Bureaucratic adoption choices might exhibit less variance the more progress a tool has made towards being integrated into official state policy. This progress could more firmly cement a tool’s status as the focal instrument bureaucrats in a state ought to consider. Choices bureaucrats make about one focal tool are likely to be more consistent than choices made by bureaucrats who lack a focal tool because their states have made less adoption progress. These latter bureaucrats may make more idiosyncratic, stochastic adoption choices about a wider range of tools. 

However, when Model B is re-run using probit and is compared with a heteroskedastic probit model that uses state tool adoption progress to model the variance, a likelihood ratio test indicates that the null hypothesis of homoscedasticity cannot be rejected: χ2(1) = 0.17; p < 0.682.  

Potential reverse causality

It is possible that respondents conveyed assessment tool knowledge to network alters and not vice-versa. If this is so, then network ties were not vehicles for learning in the manner posited by Hypothesis 1. If respondents used a tool before communicating about assessment with alters, this would be evidence for reverse causality. 


The data allow limited exploration of this issue. Respondents were asked when they started using RWATs and when they began communicating with members of their networks about RWATs. Asking survey respondents to recall specific past dates leaves the data susceptible to potentially substantial measurement error, so these data should be interpreted with caution. Of the 42 respondents who used an RWAT and discussed assessment with an alter, data were available for 67% concerning both when the respondent first used an RWAT and when she began the earliest relationship wherein she communicated with an alter about assessment. Eighty-six percent first used an RWAT in the same year or a year subsequent to beginning their first assessment-communicating relationship. These statistics, while limited and tentative, suggest that reverse causality may affect the analysis only marginally. 


To explore this issue further, the data were recoded such that the network communication variable took a zero in cases (for which there were data) wherein the respondent used an RWAT before communicating about it in her network, since such communication could not reasonably be expected to involve an alter educating an ego about a tool in a manner that led to subsequent use. Model B was rerun using the recoded variable in place of the network communication variable. The statistically significant variables and their levels of significance did not change. The recoded variable was not used in the analysis in the main text because of concerns about missingness and measurement error.
State similarity


Because the statistical analysis revealed some significant interstate differences, a reader might wonder whether the states qualified as “most similar” cases (George and Bennett 2005). In fact, the geographically contiguous target states are more similar to one another than to many other states with respect to key wetland assessment and environmental policy variables. All the states are represented on the Mid-Atlantic Wetland Workgroup (MAWWG), a consortium of state wetland officials convened in the early 2000s to support state-level wetland assessment efforts. Five of the six states are in the jurisdiction of the same EPA regional office; Ohio is in a neighboring jurisdiction. Ohio wetlands are regulated only by the U.S. Army Corps of Engineers districts that also regulate wetlands in neighboring Pennsylvania and West Virginia. (It is relevant to note that, while EPA jurisdictions hew to state borders, Corps jurisdictions are defined by watershed boundaries.) Thus, the wetlands in the targeted states largely experience the same federal-level wetland regulatory regimes. Most of the states share a major common environmental concern; all but Ohio have Chesapeake Bay drainage and are signatories and/or partners in the Chesapeake Bay Agreement. 


While Ohio may appear the odd state out in this grouping, it was included not only because of its long-time MAWWG participation and shared Corps regulatory status, but also because some of the most seminal work on wetland assessment (e.g. Fennessy, Jacobs and Kentula 2004) was conducted by a scientist at the Ohio EPA (Fennessy) and another at the Delaware Department of Natural Resources and Environmental Control (Jacobs). Interviewees consulted for a separate phase of this investigation often mentioned their interactions and consultations with Ohio wetland officials. Also, as footnote 14 in the main text indicates, excluding the Ohio cases and re-runnning the regressions does not change the signs or significance levels on the variables associated with the hypotheses.
Survey administration 

The names of potential survey respondents were obtained by asking regional U.S. Environmental Protection Agency staff members about their current and former state field-level bureaucratic contacts and searching for the same in organizational charts, regulatory letters and guidance documents, resource monitoring reports, wetland publications and papers, scientific and gray literature, permit files, meeting minutes and notes available in EPA files, state progress and grant reports submitted to the EPA, current and former state staff directories and similar materials. 


Postal addresses were obtained by entering available data about the individual’s present or past work location into the subscription people search engine Intelius.com, cross-checking with the free people search engine 411.com. When an individual’s postal address could not be determined with relative certainty, a postal mail invitation was sent to up to three postal addresses that were best guesses based on search engine cross-checking. If cross-checking provided no confirmatory clues and there were more than 10 potential postal addresses, the individual was not contacted but was still counted as a potentially eligible respondent in response rate calculations. The table below breaks down postal and email contact rates. 
[Appendix Table 1 roughly here.]


In all but Pennsylvania and Delaware, the postal rate is lower than the email rate. These differences are generally explicable. Not only did sample members invited to the survey via postal mail receive one fewer reminder, but, due to the inexact nature of postal address search efforts, there also may have been a greater likelihood that the postal invitations were received by people who were not the intended recipients. If such a receiver did not mark the letter “return to sender,” but rather simply threw it away, the intended recipient remained in the sample as a non-responder.

Survey bias

It is likely that the individuals for whom no contact information could be found differed from sample members in systematic ways, creating bias. However, for reasons detailed below, the potential bias in this research appears unlikely to jeopardize the overall research project.


It was easier to find email addresses for current state employees than for individuals no longer in state employment, and to find postal addresses for people who lived somewhere near where secondary sources suggested they had been employed than those who appeared to have moved. The longer an individual had been away from state employment, the less likely were primary or secondary sources to offer accurate contact information.


Approximately 66% of survey respondents were employed in state wetland regulation over the period 1996–2000; nearly 76% over the period 2001–2005 and 91% over the period 2006–2011. (The categories were not mutually exclusive.) These data suggest that the sample may not substantially under-represent individuals employed early in the study period. However, former state wetland regulators do appear under-represented; they made up only 9% of the sample. 


Bias also can be created if not everyone in the sample completes the survey and individuals who do not respond are systematically different from those who do. Because the survey was entirely anonymous, there is no way of evaluating whether non-respondents and respondents systematically vary on important exogenous characteristics. Anecdotal evidence suggests that individuals who were tangentially involved in wetland regulatory activities were less likely to respond than those more centrally involved. When individuals emailed or phoned with questions about the survey, one of the most common queries was whether—if they had only worked on wetland projects, and were not a wetland regulators per se—they should still respond. (The eligibility definition at the start of the survey answered this question affirmatively, but some sample members were still uncertain.) Other survey recipients probably had the same hesitation and just opted against responding. Also, individuals with regular access to a computer and a good internet connection were probably more likely to respond than those without. 


Overall, the data may be biased towards individuals currently involved in state wetland regulation and who have played a more central role in regulatory activities. These biases do not substantially damage the research endeavor, because this investigation is primarily concerned with the behaviors of individuals currently positioned to use rapid wetland assessment tools regularly. 

Survey questions

The number of survey questions varied by respondent because the survey was designed to adapt to a respondent’s answers. For example, respondents were asked a battery of questions concerning wetland regulatory jobs they had held. A respondent who indicated holding one job was asked the battery once, but a respondent could have indicated holding up to five jobs and would have been given the battery five times. 


The survey questions about RWATs were prefaced by this explanatory text:

A formal rapid wetland assessment tool is a tool for wetland evaluation developed by experts and recognized, at the state, regional, or national levels, as a more or less legitimate technique for wetland evaluation. This tool (1) measures wetland condition, functions, or value, (2) includes a site visit, and (3) takes two people no more than a half day in the field and another half day in the office to complete.* Examples include the Wetland Evaluation Technique (WET), the VIMS Method, and the Method for the Comparative Evaluation of Nontidal Wetlands in New Hampshire. 

The asterisk indicated a citation to Fennessy and co-authors (2004) provided at the end of the survey. Tools were described as “formal” throughout the survey to emphasize their distinction from the best professional judgment that is the status quo for regulatory wetland evaluation. Below is the question that specifically asked about tool usage. The lines represent check boxes:

This question asks about your usage of formal rapid wetland assessment tools.

You might have used a formal rapid wetland assessment tool to evaluate the functional impact of an unpermitted wetland fill. You might have used one to help determine the ratio at which mitigation should be required for a wetland disturbance. You might have used one to determine whether your state’s wetland regulations apply to a site. You also may have used formal wetland assessment tools in other regulatory tasks.
At some point since 1995, have you used one or more formal rapid wetland assessment tools in state-level wetland regulatory activities?
___ Yes

___ No

In the network portion of the survey, respondents were provided the text below: 

Please think about four people on whom you have relied upon the most for advice, in your professional capacity, about state wetland regulatory matters since 1995. Think about the people upon whom you relied in the past as well as those you rely upon now. These individuals do not have to be current or former state agency employees. They can be consultants, researchers, academics, or other people. If you worked in wetland regulation in the past, consider people you regularly relied upon during the time you spent in state wetland regulation. You will next be asked to list these people and answer a few questions about them.

If you rely on fewer or more than four people, that is fine. You will be able to indicate this.

The respondent was then asked the following questions. The longer lines represent survey form fields.

Please describe the first person:

Name: _______________

This person’s job title when you interacted with him/her: _______________

Year when you began relying on this person for regulatory advice (can pre-date 1995): _______________

Year when you stopped relying on this person for regulatory advice (if this is an ongoing relationship, write “current”): _______________

For every alter the respondent noted, the respondent was asked:

Did you talk with _______________ [auto-filled name] about formal rapid wetland assessment tools?

___ Yes

___ No

Respondents were also asked about their frequency of contact with alters, the duration of the relationships and tie strength (whether the respondent classified an alter as a friend, colleague or acquaintance). Ten respondents had no alters and five respondents indicated five or more, while the median fell between two (n=39) and three alters (n=13), and the modal number of alters was one (n=60).
 The average respondent interacted with his alters between “every few months” and “every few weeks.”
 The average relationship duration was 9.2 years. The modal alter was classified as a colleague. Interaction frequency and tie strength and duration were not statistically significant in any correlation analyses or preliminary regression analyses. 


These network variables may have lacked significance because of potentially substantial measurement error. For example, only 97 respondents provided information on tie duration. This high rate of item non-response, combined with general wariness about recall accuracy of the respondents who did answer, led to the use of the binary network communication variable described in the main text. These issues also suggested that longitudinal analysis using the survey data would be inappropriate, even though the survey asked respondents duration questions concerning tool use, network dynamics and regulatory employment, among other topics. Measures constructed using those data were similarly affected by missingness and potentially substantial measurement error.

�.  This variable was constructed under the assumption that a respondent who did not answer the network questions had no alters, except in a handful of clear cases of missing data. (Data cleaning procedures that identified this missingness can be provided upon request.) An alternate network communication variable was constructed with non-response coded as missing. The regressions in the main text were run using this alternate variable, and the results did not differ in any meaningful way. When the alternate network communication variable is tabulated, the modal number of alters is still one. Five respondents still indicate ties with five or more alters, and the median is three alters (n=13).


�. Interaction frequency was an ordinal variable analyzed as continuous. “Every few months” took a value of 3, “every few weeks” took a 4, and the variable’s mean value was approximately 3.5. 






