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Abstract: To cope with complex environmental impacts in a changing climate, researchers are
increasingly being asked to produce science that can directly support policy and decision making. To
achieve such societal impact, scientists are using climate services to engage directly with stakeholders
to better understand their needs and inform knowledge production. However, the wide variety of
climate-services outcomes—ranging from establishing collegial relationships with stakeholders to
obtaining specific information for inclusion into a pre-existing decision process—do not directly
connect to traditional methods of measuring scientific impact (e.g., publication citations, journal
impact factor). In this paper, we describe how concepts from the discipline of evaluation can be
used to examine the societal impacts of climate services. We also present a case study from climate
impacts and adaptation research to test a scalable evaluation approach. Those who conduct research
for the purposes of climate services and those who fund applied climate research would benefit from
evaluation from the beginning of project development. Doing so will help ensure that the approach,
data collection, and data analysis are appropriately conceived and executed.

Keywords: climate change; climate services; adaptation; actionable science; stakeholder engagement;
societal impact; evaluation

1. Introduction
1.1. Background

The defining characteristic of the past century is the impact of human activities on
environmental systems, such as global climate change [1,2], that result in challenging and
uncertain policy and decision contexts. To support policy and decision making, scientists
are being asked to provide climate services—the provision of timely climate data and infor-
mation created in a form that is useful, usable, and used (i.e., actionable) [3,4]. To generate
such climate services, scientists are interacting “out in the world” with information end-
users, known more broadly as stakeholder engagement [5,6]. Engagement of stakeholders
in research projects has a demonstrated positive impact on subsequent information use for
decision making [7]. However, traditional definitions of research success most often focus
on agency or academic metrics, such as number of publications and citation metrics [8,9],
and do not capture societal impacts well [10,11].

Defining success for societal impact can be challenging because the needs of stake-
holders can vary from learning how to work collaboratively with researchers (collegial
engagement) to being generally better informed (conceptual information use) to taking
specific on-the-ground action (instrumental information use) [12,13]. Additionally, climate
service providers have a wide range of engagement approaches available to them to meet
these varying needs—spanning from informing stakeholders of results to empowering
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them as co-equal project investigators [14]. To accommodate this diverse range of en-
gagement needs and approaches, evaluation processes need to be specifically tailored to
examine the impact and actionability of such information to a community [15,16].

In this paper, we introduce concepts from the field of evaluation and describe how
they may be used to help define indicators for and evaluate the societal impacts of climate
services. We focus on climate impacts and adaptation research, as it is one area where
the provision of climate services is growing at a rapid pace. We present results from a
case study application of these concepts to research funded by the U.S. Geological Survey
Climate Adaptation Science Center network and discuss how these findings can be further
developed. The deliberate consideration of success and explicit attention to evaluation can
improve the actionability of science.

1.2. Evaluation Theory and Practice

Evaluation helps individuals and organizations learn and improve program operations
by testing the effectiveness of or changes in activities; it differs from assessment, which
is intended to grade or score performance [17,18]. The field of evaluation uses several
different theoretical approaches and methods for operationalization. It has a rich set of
literature that differentiates between the advantages and limitations of these approaches
and techniques and identifies the appropriate contexts for their use [19–21]. Therefore, no
matter the context, it is incumbent upon the evaluator to initially determine the kind of
evaluation required and ensure that they draw upon the appropriate best practices when
designing the evaluation process.

Figure 1 summarizes a few key concepts from the discipline of evaluation for consider-
ation when designing and conducting an evaluation of climate services. Evaluations benefit
from beginning with an appraisal of the following: (1) what it is that specifically needs to be
evaluated (the evaluand), (2) what aspects of the evaluand (process, outputs, or outcomes)
are most appropriate for evaluation, and (3) when (summatively or formatively) and at
what organizational scale (program or project) the evaluation will be conducted [22,23].
As part of this appraisal, the evaluator identifies the purpose of the evaluation, inputs to
the activity, and other contextual factors, such as the level of analysis or precision [22,23].
Once the approach and method are identified, the evaluator selects suitable variables for
measurement and analysis. These variables cover necessary aspects of the evaluand that
are to be evaluated, while also being scientifically sound (e.g., measured reliably, scaled
appropriately) [22,23]. If the approach is quantitative or mixed-methods, then the evalu-
ator also ensures that statistical assumptions and analyses are logically sound and allow
sufficient statistical power.

These approaches intersect in layered ways when operationalized, and an evaluator
can make intentional selections among them to meet the goals of the evaluation. For
example, to enhance the investment of public funding for climate services, an evaluator may
elect to conduct a formative evaluation of processes at the program level. This approach
would help the funding program iteratively improve funding opportunities, proposal
reviews, and project management to increase alignment with the overall goal of use of
information for policy and decision making. In contrast, to improve their understanding of
the operational practices necessary for successful delivery of climate services and pitfalls
to avoid, an evaluator may instead elect to conduct a summative evaluation of project
outputs and outcomes. Traditionally, evaluation of climate impacts and adaptation research
has occurred in an ad hoc summative manner that has not been robustly informed by
evaluation theory and practice, although resources are emerging to help climate service
providers bridge this gap [8].
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1.3. Success and Evaluation for Climate Services

Here, we present some applications of evaluation to better understand the societal
impact of climate services. Several traditional models and mechanisms are available for
gathering quantitative measures of scientific impact, including research inputs such as the
amount of funding obtained and research outputs such as the number of publications, their
associated journal impact factor, and number of citations [24] or the number of downloads
of products from websites [25]. However, none of these measures identifies whether or
how the stakeholder used the information to make a decision because knowledge delivery
does not equal knowledge use [11]. To evaluate climate services, an evaluator can focus on
stakeholder perception of the process (e.g., workshop evaluations) or, more important to
actionability, how well stakeholder input increases the usability. Even better, the evaluation
can examine the actual use of the research outputs.

In practice, evaluating information usability and use by policy and decision makers is
notoriously difficult. Wall et al. [26] provide an initial direction for evaluating the societal
impacts of climate services, such as if agencies and managers find the science credible and
if the findings are explicitly applied in agency planning, resource allocation, or a policy
decision. McNie [27] suggests other options, such as evaluating whether “all relevant
information was considered” or “whether the science was understood and interpreted
correctly”. Quantifying these impact metrics is difficult, but options include conducting
follow-up interviews with decision makers engaged in projects [28] and analyzing the
language in plans and decisions [29].

More nuanced approaches to incorporating perspectives from stakeholders require
deeper engagement and focus primarily on understanding how the stakeholder experienced
or perceived the engagement. These approaches can include examining factors such as the
following: (1) the time required to build the relationship, (2) an understanding of how the
project might influence the person or their community, and (3) the nature of the interactions
between scientists and users, including building trust [30,31]. Data collection may include
surveys (particularly those using open-ended questions that allow people to describe what
they experienced or why they hold a certain view) or semi-structured interviews. The
iterative nature of some stakeholder engagement in climate services means formative
evaluation is possible through using longitudinal evaluation designs. For example, the
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same survey can be administered multiple times during the development of a decision
support tool to ensure that updates to the tool enhance usability [32].

In situations where stakeholder engagement yields neither scientific nor societal im-
pact, success may be defined in more intangible ways, including the depth of integration of
stakeholders into the investigator team and their satisfaction with the process [26]. Here,
methods for evaluation can focus on identifying and monitoring measurable outcomes on
intermediary time scales. For example, a project team can design a conceptual logic model
that captures stakeholder impact as a long-term outcome and identifies how to measure
change at interim checkpoints [33]. Or the team can apply a theory of change-based frame-
work where establishing and maintaining relationships are key social learning outcomes
for an entire community of practice [34]. Regardless of the approach selected, thinking
strategically about evaluation from the front-end of a project ensures that appropriate
information is collected throughout to monitor whether goals are being achieved and take
corrective actions as needed.

2. Case Study

In this paper, we share case study data and results to demonstrate how a climate
services boundary organization with the goal of funding the production of actionable
science examined its projects to understand their societal impact. This work is part of
a broader evaluation of climate impacts and adaptation research projects funded by the
U.S. Geological Survey (USGS) South Central and North Central Climate Adaptation
Science Centers (CASCs), two regional centers within a nationwide network (Figure 2).
Our thoughts on the strengths and weaknesses of the selected evaluation methods and
results are included in the Discussion to aid other climate services organizations in their
evaluation planning efforts.
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The CASC network was established by the U.S. Department of the Interior to “provide
climate change impact data and analysis geared to the needs of fish and wildlife managers
as they develop adaptation strategies in response to climate change” [35]. To achieve this
mission, CASC project solicitations are intended to fund research that creates products and
tools that directly support resource managers in their development and implementation
of climate adaptation plans and actions. Although funded projects are usually research
activities of two to three years in length, this emphasis on research use means that they also
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result in the provision of climate services and can generate partnerships that last beyond
the length of an individual project. Examples of climate services activities from prior
funded projects include (1) researchers and Tribal water managers working together to
better understand micro-drought onset conditions to inform drought adaptation planning,
(2) scientific synthesis of information on future fire regimes delivered to managers via
training, and (3) the implementation by researchers of small-scale adaptation demonstration
projects to illustrate the retention of water on the landscape to resource managers.

From 2013 to 2016, the CASC network was guided by the Federal Advisory Committee
on Climate Change and Natural Resource Science, which produced a report providing
recommendations on how to improve operations [36]. A key recommendation in this
report was for USGS to develop an evaluation process to ensure that programmatic ac-
tivities and funded projects align with the mission [36]. Suggested evaluation categories
include “relevance, quality, processes, accessibility, and impact of science products and
services”, although no framework or method for implementing this evaluation process
was provided [36]. USGS headquarters conducts annual internal and five-year external
program-level reviews of the regional centers to examine overall operations and impact [37]
but does not pursue project-level evaluation. As a result, regional CASCs are developing
and piloting their own supplemental project evaluation processes.

The broader evaluation of South Central and North Central CASC projects included
an analysis of project documentation, a survey of stakeholders engaged in the projects, and
a focused set of interviews with highly engaged stakeholders. This paper focuses on the
survey, which was intended to provide a summative project-level evaluation of process,
outputs and outcomes, and broader impacts based on the perspectives of stakeholders.
This approach was chosen because formative evaluation was not a consideration in the
development of the funding program. Furthermore, enough time had elapsed that multiple
years of projects had reached completion. Our expectation was that evaluation of the
entire suite of projects by the program office would provide us with sufficient data to
compare characteristics between dissimilar types of projects (e.g., projects carried out at
local scales in comparison to projects to create data at broad regional scales). We used an
electronic survey of project stakeholders because it was a no-cost option; no resources other
than limited staff capacity were dedicated to this evaluation effort. These limitations are
commonplace in federal science programs, making this case a suitable proxy for conditions
faced by other funders of climate services.

3. Methods

We contacted the primary investigators for 28 South Central CASC projects and
16 North Central CASC projects to identify the stakeholders whom they engaged during
the project, resulting in a total of 186 unique contacts for the South Central CASC and
188 unique contacts for the North Central CASC. All contacts were invited via email from
the research team to complete the survey, the protocol for which is publicly available
from Bamzai-Dodson et al. [38] and the design for which is based on published indicators
of usable science [26]. Institutional Review Board (IRB) approval was obtained via The
University of Oklahoma (IRB number 7457). Paperwork Reduction Act approval was
obtained from the U.S. Office of Management and Budget (control number 1090-0011).

The survey was divided into four sections: process, outputs and outcomes, impacts,
and demographics. The survey protocol was pre-tested by 20 staff from across the nation-
wide CASC network, and their feedback was incorporated into the final form. Six questions
asked respondents about the process of creating new knowledge together among inves-
tigators, resource managers, and decision makers, focusing on the nature and timing of
interactions. Nine questions asked respondents about perceptions of the products de-
veloped through this project, including factors that promoted or limited their use by the
individual or their agency. Six questions asked respondents about their partnership with
the investigators, including what made it likely or unlikely for them to work together again.
Four questions asked respondents for demographic information, such as the geography,
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sector, and professional role that they worked in. Questions were a mix of multiple choice,
Likert scale, open-ended, and matrix table, based on accepted practices for effective survey
design [39,40].

Survey dissemination and collection of responses was carried out electronically using
Qualtrics [41], with a release date of 7 December 2018 and a 90-day dissemination win-
dow. Data collection was hampered due to the U.S. federal government shutdown from
22 December 2018 to 25 January 2019. Federal contacts were re-invited on 1 July 2019 to
take the survey during a second 90-day dissemination window, but response rates remained
low. Table 1 provides the response rate information per region, and Table 2 summarizes the
demographics of respondents. All survey questions were optional to complete, so the total
responses per question does not always equal the total number of complete responses (49).
A public summary of the survey results is published in Bamzai-Dodson et al. [42].

Table 1. Survey response rates for each Climate Adaptation Science Center (CASC) region.

South Central CASC North Central CASC

Responses solicited 186 188

Completed responses 24 (12.9 percent) 25 (13.3 percent)

Table 2. Respondent demographics for both CASC regions by organization type and organizational
role. “Other” self-identified as part of a “federally supported partnership”.

Local, State, Federal,
or Tribal Agency University or College Non-Governmental

Organization (NGO) or Private Other

Resource manager/decision
maker/planner 12 0 8 1

Scientist/technician/researcher 2 12 4 0

Equally both 5 0 2 0

4. Results
4.1. Process: Engagement in the Process of Knowledge Production

Questions in this section of the survey were designed to examine the nature and focus
of interactions between stakeholders and investigators during the process of knowledge
production. Research indicates that when, how, and how often scientists and stakeholders
interact with each other during a project can be important factors to the perceived success of
the project [26]. More than half of the respondents (57.1 percent) indicated their engagement
began prior to proposal development, with an additional 12.2 percent engaged during
proposal development. Engagement during a project ranged from never (zero times
per year) to at least every week (52 or more times per year), although most respondents
(67.4 percent) were engaged between one to eight times per year. No respondents said
that the level of interaction was too much; however, 16 percent said that there was too
little interaction. These results indicate that early and ongoing interactions were common
factors in CASC projects and that even high frequency engagement was not perceived as
too much interaction by stakeholders. One respondent described their experience being
engaged in a project late and expressed appreciation for the investigators’ responsiveness
to their input: “The investigative team was slow to involve those of us who were able to
provide more local expertise into the design process, however they did exhibit remarkable
flexibility in inviting/allowing that input and then adapting their process to better include
such material/knowledge”.

The phases of a project during which the most stakeholders reported interaction were
definition of the problem (87.5 percent), selection of products (85.7 percent), and dissemina-
tion of findings (87 percent). No interaction was most often reported by stakeholders during
the design of research methods (27.1 percent), the collection of project data (27.1 percent),
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and the analysis of project data (32.6 percent). Only one respondent (3.85 percent) indi-
cated that a formal needs assessment was done as part of the project, and 10 respondents
(38.5 percent) indicated that needs were determined through informal conversation. Eleven
respondents (23.4 percent) indicated that a formal risk or vulnerability assessment was
conducted, and 18 respondents (38.3 percent) indicated that risk or vulnerability were
assessed through informal conversation. These findings indicate that stakeholders are
primarily engaging in CASC projects at key decision points related to the context, scoping,
and products of a project and not when decisions such as method selection, data collection,
and data analysis are made about research design. CASC project teams are also preferen-
tially choosing to use informal approaches when determining the management context of a
research project instead of following established formal strategies for assessing needs, risk,
or vulnerability (e.g., scenario planning, structured decision making, systems engineering).

The responses to these questions were informative for describing the frequency, timing,
and intent of engagement. However, we found that our evaluation and survey design
missed identifying who had initiated each stage of engagement, evaluating the perceived
quality of interactions at those points, understanding why engagement was lower during
design decisions, and whether a lack of engagement at those points was detrimental to
project outcomes. One possibility is for funding programs or climate service providers to
identify key decision points regarding the formation of research goals and questions and
the development and dissemination of products during which the quality and outcomes of
the engagement process can be evaluated in an ongoing manner. Such an approach would
strengthen the alignment between stakeholder aspirations, priorities, and needs and project
goals, outputs, and outcomes.

4.2. Outputs and Outcomes: Production and Use of Outputs

Questions in this section of the survey were designed to determine the types of outputs
and knowledge produced by projects and understand how they were used by stakeholders.
Research indicates that the number, type, quality, usability, and use of outputs from projects
can be important factors to the perceived success of the project [26]. The most common
project output reported by respondents was data provision, ranging from disseminating
observations (e.g., place-based phenological data) to projections (e.g., climate model data)
(Figure 3). Respondents also reported receiving summarized information from investiga-
tors, such as two-page overviews of new findings and quarterly newsletters. Notably, some
respondents remarked on more subtle relational outcomes such as “many relationships”
and “a new world view”. One respondent provided the following feedback on the network-
ing opportunities that their project provided: “The most fruitful and beneficial outcomes
from this project will be the connections established between collaborators. It is difficult to
quantify [the potential outcomes of new relationships] but I think bringing people to the
table is, nonetheless, extremely valuable and worth supporting”.

All respondents indicated that projects helped them both be better informed broadly
about an issue and be better informed specifically about a particular problem. How-
ever, stakeholders indicated that projects were not useful to gain a new technical skill
(25.8 percent), formulate policy (23.8 percent), and implement adaptation plans (13 percent).
Respondents indicated that projects helped them to understand changes in weather and cli-
mate observations and model projections and to link those changes to impacts on resources
or places that they manage; however, no respondents indicated that projects helped them
identify, evaluate, or select potential adaptation strategies to cope with such impacts. These
results indicate that although knowledge and outputs produced by these projects were
used by stakeholders to inform adaptation planning, they were not used to make specific
climate adaptation decisions (although they may have been used in the implementation of
other resource management decisions).

Twenty-four respondents indicated that there were specific factors that they felt con-
tributed to their use of project outputs and provided descriptions of these factors in open-
ended replies. The most common factor was a strong partnership between the investigator
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and stakeholder, illustrated as “trust, relationships, open-mindedness on all sides” and “an
attention to the relationship, protocol, transparency, and communication”. Some respon-
dents described contexts with a very clear management challenge linked to a demonstrated
information need, such as a “well defined management need to be explored” and “Federal
mandated water settlement legislation”. Respondents also mentioned several different
ways in which investigators were able to make broad results relevant to their specific
management challenge. Examples include the creation of “fine spatial resolution climate
products” and the provision of “alternatives to traditional drought indices”.
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Thirteen respondents indicated that specific factors limited their use of project results.
The most common barriers were a need for additional time to use results (19.2 percent)
and resource constraints (15.4 percent). One respondent described how late engagement
in a project could act as a barrier to information use: “The one area that could have
been improved would have been upfront discussion of delivery mechanisms to achieve
broader impacts. The proposal included a component of incorporating results into specific
agency products, without talking to the agency manager for all of those products before
the proposal was submitted”. Respondents also described a need for “continued data
collection and processing,” especially in places where extreme weather events disrupted
data continuity. No respondents indicated an issue with the quality of the science provided
by investigators.

These results indicate that while funded projects resulted in conceptual use of outputs
(informing) by stakeholders and may have resulted in instrumental use (implementation)
for general resource management [13], they fell short of their intended goal of instrumental
use for climate adaptation. Stakeholders had confidence in the quality and integrity
of scientific outputs and understood their broad relationship to management contexts
but lacked time and resources to apply such information to specific climate adaptation
decisions, plans, or actions. However, it has been noted that moving from conceptual to
instrumental use of information can partly be a factor of the maturity of the project and
the relationship between the investigator and stakeholder [43], and thus it is possible that
revisiting respondents after additional time has passed may reveal stronger instrumental
use of information. To capture long-term use of outputs by stakeholders, funding programs
and climate service providers may need to implement evaluation processes that continue
on for multiple years after the formal conclusion of a single activity.
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4.3. Impacts: Building of Relationships and Trust

Questions in this section of the survey were designed to examine the impacts of
participating in a project to the building of relationships and trust between stakeholders
and investigators. Research indicates that trust between investigators and stakeholders
is foundational to two-way communication and accountability during the project and to
sustain further work after the project [26]. Respondents reported positive feelings overall
about their engagement in South Central and North Central CASC projects. Respondents
felt satisfied with their experiences with the investigator team (93.6 percent) and felt
satisfied with their experiences with the project (87.2 percent).

All respondents agreed that investigators were honest, sincere, and trustworthy, and
91.5 percent of respondents agreed that investigators were committed to the engagement
process. The same percentage of respondents (91.5 percent) agreed that investigators appre-
ciated and respected what they brought to the project, while 89.4 percent of respondents
agreed that the investigators took their opinion seriously during the discussions. Further-
more, all respondents said it was likely that they would use additional results generated by
this investigator team. These results indicate that stakeholders still felt goodwill towards
investigators as individuals, even when engagement processes and integration of their
input into the project might have fallen short of expectations.

Respondents provided a range of reasons that would make it likely for them to work
with the investigators again in the future (Figure 4). Many respondents mentioned the
nature of their relationship as a team, citing a desire to work with “good people” where
the “collaborative spirit and tone of mutual respect is great”. In addition to a positive
team atmosphere, respondents mentioned the level of expertise of investigators. One
project investigator was identified as an “outstanding scientist and human being,” with
the respondent adding that “[their] humility despite [their] great knowledge and intellect
is inspiring”. Finally, respondents mentioned the importance of the relevance of findings,
such as the “ability to provide useful products” and “good, practical, implementable results
that were directly applicable to my agency’s goals and strategies”.
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When provided the opportunity to give any other feedback on their experience, sev-
eral respondents noted their appreciation for the integration into the project of informal
knowledge or results. One respondent highlighted the investigators’ “willingness to more
readily recognize and respond to non-peer reviewed (nascent) local research,” and another
acknowledged that investigators were willing to implement “a demonstration project” for
local stakeholders. A third respondent stated that they valued support for a project “that
was not firmly deliverables based” because one of the main outputs was the creation of a
collaborative network of individuals.
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Results from this section demonstrate the perceived value to stakeholders of building
trusted partnerships and communities of practice. In particular, funding programs and
climate service providers would benefit from identifying empirical methods for measuring
and monitoring trust between the producers and users of climate services, as trust plays a
key role in the uptake of information for policy and decision making [30,31]. Beyond trust,
formative evaluation during a project could help investigators identify instances where
stakeholders may feel that their input is not being appreciated or their opinions are not
being taken seriously. This would allow for the institution of corrective actions to improve
the flow of communications and provide more responsive climate services.

5. Discussion and Recommendations

In this paper, we summarized a variety of approaches from the discipline of evaluation
and described their relevance to defining success and evaluating the societal impacts
of climate services within the context of climate impacts and adaptation research. We
presented a case study to demonstrate how to operationalize selected approaches from
this literature using a survey of stakeholders engaged in projects funded by the South
Central and North Central CASCs. Funders of climate services, such as the CASCs, are
positioned to influence the form and goals of research across many stages of the process,
from setting the priorities that appear in a solicitation to identifying appropriate proposal
review criteria to selecting which projects receive funding. Evaluation of and by funders
of climate services is critical to understanding whether actions taken across each of these
stages and by individual projects support the overall goal of societal impact [44,45].

Because virtually all respondents indicated satisfaction with projects and investigators,
our ability to contrast projects and interpret differences among them was limited. Addi-
tionally, our case study was limited by the low survey response rate and relatively small
sample size, possibly resulting from the immediate and lingering impact of the 2018–2019
U.S. federal government shutdown. As a result, although we were not able to use the
collected data the way in which we originally intended, we still were able to examine the
characteristics of investigators and projects that stakeholders found satisfactory. Describing
these characteristics allowed us to meet our intended program objectives and provided
lessons learned from completed projects that can be applied to subsequent similar projects.

Our results corroborated previous studies that have demonstrated that stakeholders
prefer being engaged in projects early, often, and consistently [43,46]. Previous research
has shown that stakeholders may become fatigued or stressed with interactions that do not
result in perceptible changes to the research agenda to prioritize stakeholder benefits [47,48].
Our findings showed that even interacting with investigators more than once a week was
perceived as satisfactory and not as too much interaction, opening the possibility that
stakeholder fatigue may not be an issue when there is an obvious connection between the
reason for the interaction and a benefit to the stakeholder. Almost all stakeholders left these
interactions feeling better informed by the knowledge and outputs produced by projects
and able to apply such knowledge and outputs to general resource management. However,
very few of them were able to directly implement this information into climate adaptation
planning or action, with several mentioning a need for additional time to use the results.
Even so, stakeholders placed value on participation in these projects due to the relational
benefits that they gained, such as growing their professional network and conversing with
scientific experts in informal settings. Stakeholders also emphasized investigators’ personal
collaborative natures such as their ability to demonstrate mutual respect and humility,
illustrating the importance of an investigator’s willingness to take an “apprentice” role and
learn from the decision makers [49].

Importantly, attempting to generate a summative “one size fits all” survey for such
a broad set of objectives prevented us from examining the societal impact of individual
projects, even if it helped identify characteristics of projects found satisfactory by stakehold-
ers. Although we took care to design a single evaluation process that built on appropriate
theory, methods, and survey design, we discovered that each project came with its own
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unique objective regarding societal impact, which ideally needed an individually tailored
evaluand and measures. Surveys such as ours are an increasingly common way for pro-
grams to evaluate the societal impact of their activities, but the results can fall short of
achieving that goal. Instead, we recommend that future initiatives to examine societal
impact for the CASCs, and other climate services funding programs, consider that eval-
uation for each project be integrated up front into proposal development, such as asking
investigators to create a logic model with measurable attributes. Such an approach would
help ensure that subsequent project evaluations would then be designed with a specific
purpose in mind and could ameliorate the issue of a low response rate.

This additional request for inclusion of evaluation design and implementation, how-
ever, can only be met with a matching provision of additional resources from funders.
Doing so would allow climate service providers to work with relevant evaluation experts
to conduct an initial appraisal and design and implement an evaluation process. Smart [50]
suggests seven key questions to consider when planning for evaluation, which we map
to concepts useful for answering these questions in Table 3. These questions range from
the big picture (why is it needed?) to the practical (who will I collect data from?). When
combined, answers to the questions aid in the selection of evaluation approaches that
provide meaningful information and guide improvement. Investigators, funders, and
evaluators can use these questions as a common starting point when discussing evaluation.

Table 3. Seven key questions to consider when planning an evaluation process, and relevant concepts
useful to answering these questions.

Key Question Relevant Concepts to Consider

1. Why? Assessment: score performance (grade)
Evaluation: test the effectiveness of activities (diagnostic)

2. What do I need to find out? Program: collective impact of a set of activities
Project: one initiative or activity

3. What will I measure?
Process: internal characteristics of activity

Output: produced intended products
Outcome: achieved intended goals

4. How will I measure it? Metrics: specific data to be collected
Methods: e.g., interviews, surveys, document analysis

5. Who will I collect data from? Sample: program staff, investigators, stakeholders
Ethics: adhere to basic principles that protect study participants

6. When will I collect data? Summative: single estimation of performance
Formative: ongoing process of estimating performance

7. What will I do with the data? Change organizational activities going forward (relate back to Q. 1)
Use to inform long-term goal setting: e.g., Theory of Change, logic model

One unintended benefit of this study was that it fed into the broader conversation
across the regional CASCs about whether it was possible to quantitatively measure the
societal impacts of research projects that they fund. Since development and dissemination
of this survey protocol, the Southeast CASC has carried out additional quantitative and
qualitative research from which findings are still emerging. To date, their evaluation
initiative has described the differing ways in which individuals and organizations use
climate adaptation science [51] and the distinct pathways which projects that aim for
societal impact can follow in comparison to projects that aim for high scientific impact [52].
These network-wide conversations are a continued effort to apply concepts from evaluation
theory and practice to the challenge of funding and providing climate services.

6. Conclusions

Evaluation is a critical component of understanding the societal impact of the provision
of climate services, yet many existing approaches fall short of achieving this goal. We set out
to do program-wide evaluation at the project-level by creating a single survey instrument.
While analyzing our data, we noted that the diverse array of project objectives meant
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that the single overarching survey did not contain enough nuance to evaluate individual
projects. Instead, each project needed a tailored measurement tool that was developed with
its unique objectives in mind. For example, we found that our survey could not capture
the differing definitions of success between place-based projects for targeted stakeholders
and projects producing large, regional-scale products for many stakeholders. Nor could
our survey capture the differences between projects designed to build relationships and
trust between people and those designed to provide context for making a specific decision.
This study demonstrates the limitations of a program summatively evaluating projects
and that embedding evaluation in each project from the start would be beneficial. In
particular, funders of science can encourage applicants to proactively consider evaluation
during proposal development and provide the resources to bring in relevant and necessary
evaluation expertise to an investigator team.
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