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Abstract

Past reviews of the USDA Forest Service (USFS) Research and Development (R&D) branch have identified several persistent challenges, includ-
ing unclear strategic direction and a need for greater communication with end users. We conducted research focused on the Rocky Mountain
Research Station (RMRS) of R&D to understand current perceptions about the station’s efficacy and strategic direction as well as its engage-
ment with partners both inside and outside of USFS. We conducted fifty-eight interviews with USFS and RMRS leaders, scientists, and partners.
Interviewees said national research priorities are unclear, and there is tension between conducting basic and applied science. Nonscientist
partners said they depend on RMRS for scientific expertise. Interviewees recommended clarifying research priorities, improving leadership
and communication both inside and outside of the agency, investing more in science communication, and strengthening incentives to con-
duct applied research. These station-level results provide insight into improvements that could be made to enhance R&D'’s ability to pursue its
mission.

Study Implications: The USDA Forest Service provides actionable science to foresters, land managers, and other stakeholders through its
Research and Development (R&D) branch. Recent administrative studies of this branch have highlighted some mission-critical challenges that
must be overcome for R&D to fulfill its mission. This study provides new information about the effectiveness, collaboration, and communication
of the Rocky Mountain Research Station to provide a high-resolution assessment that can be used to inform the strategic improvement of R&D

and improve science delivery to stakeholders.
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Impactful forestry and natural resource research provides sci-
entifically grounded knowledge and tools to inform and im-
prove land-management practices. The USDA Forest Service
Research and Development (R&D) program, a prominent
forest research organization in the United States and globally,
conducts science to support forest and natural resource stew-
ardship and policy (GAO 2010). Declines in forest research
capacity and funding are linked to impacts on forest man-
agement that jeopardize forest health and productivity, and
sustained innovation and investment in forest sector research
is essential to secure continued benefits from our nation’s for-
ests (Jolley et al. 2017; McGinley et al. 2019).

A growing number of assessments have evaluated the
effectiveness of R&D at the national level. Collectively, these
studies have identified challenges and opportunities related
to R&D’s organizational structure, strategic direction, and
communication practices (Dominguez et al. 2019; GAO
2010; Jolley et al. 2017). These studies also identified a grow-
ing emphasis on “applied research” for land managers (i.e.,
shorter-term research that focuses on management-oriented
needs, also referred to as the “end user” needs). A primary

tension for R&D is sustaining research independence and
forward-looking innovation while being responsive to land
management needs (Dominguez et al. 2019). Adding to this
complexity, R&D research funding and the number of per-
manent R&D research scientists have declined over the last
decade, while the costs of conducting research (i.e., maintain-
ing research facilities, purchasing scientific equipment), have
risen (McGinley et al. 2019).

Previous recommendations informed potential improve-
ments in R&D, but there remains a need to understand these
high-level challenges and opportunities at a finer resolution to
develop more effective R&D operations, which vary within
the R&D organization. Few studies have been conducted at
the individual research station or program level to evaluate
variability across stations, target specific deficits, and help
operationalize broad recommendations contained in high-
level reports. Glenn et al. (2022) is one of the few efforts con-
ducted at this resolution. The study examined a set of seven
Rocky Mountain Research Station (RMRS) fire science proj-
ects that involved collaborations between RMRS research-
ers, land managers, and other partners, and organizational
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influence on “co-production.” The process of co-production
involves scientists and managers jointly informing various
stages of the research process. Authors noted that although
R&D can continue to improve incentives for co-produced
fire research with managers, the fact that research scientists
sit within a broader system of rewards, funding, and profes-
sional evaluation by peer scientists itself is a challenge for
co-producing research with managers. Nonetheless, Glenn et
al. (2022) found that it would be helpful to have more bound-
ary-spanning positions to communicate science and support
the process of designing research together, along with ongo-
ing incentives for such work in performance evaluation.

Past investigations, which we discuss more below, informed
our study by illustrating barriers and opportunities related
to R&D’s organizational structure, collaboration, and com-
munication efforts. Using previous investigations as a start-
ing point, we sought to explore these issues specifically for
RMRS, centering on two primary research questions:

1. With a focus on RMRS, what are current perceptions of
the efficacy of R&D and how is R&D’s research agenda
and strategic direction established and interpreted?

2. What are the current perceptions of RMRS collaboration
and communication with other deputy areas within the
USFS and with external partners?

The purpose of this study was to provide new knowledge
and actionable information that can guide improvements at
RMRS and more broadly within R&D, with an emphasis on
enhancing the organization’s ability to develop and deliver
knowledge and innovative technology to improve the health
and use of the nation’s forests and grasslands across all own-
erships. We reflect on this considering the literature on the
history of R&D and organizational change.

History of R&D and Perspectives on
Organizational Structure and Change

In the formative years of the Forest Service, leaders were
intent on establishing a research program independent of
the administrative and managerial needs of federal bureau-
cracy (Brock 20155 Steen 1998). Strongly influenced by new
ecological approaches to research and management, they
were inspired to expand the understanding of forested land-
scapes beyond the traditional timber-focused goals of forestry
(Brock 2015). As such, an independent research department
was established where “scientists could pursue topics of
forest research without being beholden to the yardsticks of
practical management concerns” (Brock 2015, p. 46). At its
foundation, the research program in the agency was intended
to give researchers the ability to investigate with the aim of
basic understanding, not practical application (Brock 2015).
As federal forestry expanded to focus on understanding forest
health and meeting the demands of economics and culture,
such tensions created rifts in the research agenda to balance
scientific rigor and practical relevance. This history is import-
ant in understanding tensions that still exist today.

Forest Service R&D is a Forest Service deputy area,
along with State, Private, and Tribal Forestry (SP&TEF), the
National Forest System (NFS), and Business Operations. Each
deputy area is led by a deputy chief who sets policy direc-
tion and oversees the budget. The deputy chiefs report to the
chief of the Forest Service, who reports to the undersecretary
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for natural resources and environment (NRE) of the US
Department of Agriculture. R&D was established in 1905 at
the inception of USFS in USDA to work at the “forefront of
science to improve the health and use of the Nation’s for-
ests and grasslands” (Forest Service, n.d.) and it remains one
of the largest forest research organizations in the world. In
pursuit of this mission, R&D partners with and serves other
Forest Service deputy areas, Forest Service administrative and
international programs units, other federal and state agencies,
nongovernmental organizations (NGO), universities, tribes,
and the private sector.

R&D’s organizational structure includes five research
stations (the Northern, Southern, Pacific Northwest, Pacific
Southwest, and Rocky Mountain Research Stations), the
Forest Products Laboratory, the International Institute of
Tropical Forestry, Experimental Forests and Ranges, and the
Washington, DC office (WO) headquarters. R&D also man-
ages the Forest Inventory and Analysis (FIA) Program, which
provides a congressionally mandated assessment of the sta-
tus and trends of forest lands across the United States. Our
research was focused on the RMRS, which spans four NFS
regions across twelve states (figure 1). The RMRS is distinct in
that it includes the largest number of national forests within
its geographical footprint, the Aldo Leopold Wilderness
Research Institute, as well as the Missoula Fire Sciences
Laboratory and the Wildfire Risk Management Science team,
thereby housing much of the Forest Service wildfire-related
research capacity. Currently, it has eight science program
areas, each led by a science program manager who supervises
research scientists working in that program topic area and
reports to the station director. Like the other five research sta-
tions, RMRS is led by a station director who reports to the
associate chief of the Forest Service.

Being embedded within a land management agency is
unique for R&D as a government research entity. The US
Geological Survey, by contrast, is a separate scientific research
agency that serves the Department of the Interior and other
partners and customers. Similarly, the Agricultural Research
Service (ARS) is an agency of the Research, Education, and
Economics mission area of USDA. Even so, from the outset,
agency architects intended for R&D to have scientific inde-
pendence from Forest Service land management functions
and other statutory goals (Brock 2015; Steen 1998). Within
this structure, R&D interacts with land managers and other
Forest Service staff outside the R&D deputy area and in some
cases, conducts research and monitoring activities in close
coordination with SP&TF and NFS leadership at the national
level, especially in the case of wildfire research, the Resources
Planning Act assessment, and other large efforts. Funding for
R&D (outside of FIA) is primarily from a single appropria-
tion account, which includes callouts or set-asides for specific
programs within R&D, along with more general research
funding. Additional funding comes from formal agreements
with partners and from external grants according to relevant
policies (GAO 2010).

Over the past decade, there have been several studies
investigating the R&D deputy area at the request of vari-
ous administrative units and key actors, including Congress
(Dominguez et al. 2019; GAO 2010; Jolley et al. 2017). Most
recently, the 2019 National Academy of Public Administration
Assessment (NAPA) identified areas for improvement, stat-
ing that research priorities at the R&D enterprise level were
unclear and that there was a lack of transparency in how
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Figure 1 The geographic footprint of the Rocky Mountain Research Station (RMRS) spans twelve states with twelve laboratory locations in the Interior

West. Map courtesy of RMRS.

resources are allocated to achieve priorities (Dominguez et
al. 2019). This assessment also noted a lack of clarity in the
R&D approach to coordinating research across research sta-
tions and integrating research with the Forest Service mission,
with internal agency partners in NFS and SP&TE and with
external partners and stakeholders outside Forest Service and
US Department of Agriculture. The NAPA recommended a
focus on improving R&D’s communication efforts, partic-
ularly with Congress, and addressing more of the needs of
Forest Service partners.

The NAPA assessment and an earlier report, the 2017 US
Endowment for Forestry and Communities Blue Ribbon
Commission Report (the “Endowment report”) both noted
that, with station directors reporting to the associate chief of
the Forest Service rather than the deputy chief of R&D, the
deputy chief does not have direct authority over research sta-
tions, creating challenges for establishing consistent collabo-
ration approaches across the organization (Jolley et al. 2017).

The Endowment report suggested restructuring R&D to have
station directors report directly to the deputy chief of R&D to
streamline coordination across the branch (Jolley et al. 2017).

To some degree, the NAPA and Endowment reports echoed
some conclusions from the 2010 United States Government
Accountability Office (GAQO) Report to the US Senate, which
was conducted to examine the scope of activities and accom-
plishments carried out by R&D; trends in resource use and
the effects of those trends on its research efforts and priorities,
steps R&D had taken to improve its ability to fulfill its mis-
sion, and challenges R&D faced in fulfilling its mission (GAO
2010). These past reports all identified contention within
R&D about conducting basic versus applied research. “Basic
research” generally refers to research that is longer-term,
more exploratory, and forward-thinking in nature, whereas
“applied research” often encompasses shorter-term research
that focuses more on the near-term application of research
to contemporary land-management needs. According to the
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GAO report (GAO 2010), interviewees said there had been
a shift in R&D priorities towards applied research because
external funders, who are a critical source of funding for
R&D, are more interested in applied research (the short-
term research needs of end users), and in science delivery
(how research results are communicated). Some interview-
ees argued this shift toward applied research conflicts with
R&D’s performance evaluation processes for scientists, which
they said rewards basic research, because such work often
leads to more prestigious peer-reviewed publications that are
more widely cited (GAO 2010). The NAPA report relatedly
found that the Research Grade Evaluation Guide' (RGEG),
which guides performance evaluations for scientists, makes
it difficult to identify metrics that reflect outcomes or the
impacts of a scientist’s contributions relative to the agency’s
mission (Dominguez et al. 2019). Recent revisions of the
RGEG have included more explicit guidance on evaluating
and fully crediting such work (OPM 2019). Being embedded
within the Forest Service may also create a source of tension
between maintaining research autonomy and being respon-
sive to the management needs of the other deputy areas, espe-
cially NFS (Dominguez et al. 2019; GAO 2010).

These past studies recommended that more attention in the
deputy area should be directed toward science delivery, with
a focus on end users. The studies noted that a focus on science
delivery can often cost scientists the time needed to conduct
innovative or exploratory science. In addition to encouraging
attention towards science delivery and applied research, the
NAPA report also suggested specifically that R&D scientists
work more directly with end users to co-produce science. The
NAPA report stressed that a primary challenge facing R&D
had been maintaining a balance between scientific indepen-
dence and being responsive to the agency and its partners
(Dominguez et al. 2019).

Although these studies suggest some possible reorienta-
tions for R&D, there are a variety of challenges associated
with achieving organizational change. An important fac-
tor is goal ambiguity, which is characterized by competing
mission objectives or problem definitions. Such ambiguity is
prevalent in almost all public agencies, often because those
agencies have broad mandates and diverse constituencies
that look to the agency for a variety of activities and services
(Lee et al. 2009; Pandey and Wright 2006). Translating those
mandates into measurable objectives can be challenging, as
can be prioritizing among multiple and sometimes compet-
ing goals (Rainey and Jung 2015). We can expect that when
dealing with goal ambiguity, agencies typically will focus on
measurable activities that provide a sense of accomplishment
to political overseers; as such, activities and deliverables that
are measurable will crowd out those that may not yield clear
results on measurable timeframes (Biber 2009). Individuals
also will typically undertake activities that are easier to
accomplish or more familiar based on their experience and
professional training (Cairney et al. 2016). Goal ambiguity
exists within R&D and has since its early days, and within
Forest Service more broadly. Agencies tend to focus on mea-
surable outputs to constituents and political overseers, and
this might explain why there might be a reduction in invest-
ments in R&D over time in a budget constrained environ-
ment, because research does not typically produce measurable
outputs on short timeframes (Biber 2009).

In most cases, when change is desired, overarching legis-
lative mandates remain unaltered. A number of factors have
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to align to support organizational change, particularly if it
is a change in direction away from measurable or familiar
outputs. In such cases, leadership must communicate the
importance of and rationale for change. They must diligently
build in new incentives and processes to support the desired
change, support training and learning, and work with internal
and external constituencies to support the change culturally
and within the broader system (Fernandez and Rainey 2006;
Kuipers et al. 2014). Perceived threats, including reduced
budgets or threats to individual’s jobs can stymie organiza-
tional change. To put this in the context of the recommen-
dations we discussed above, the NAPA report recommended
scientists work closer with managers to co-produce science,
which is an organizational change challenge. As defined ear-
lier, co-production is the collaboration of managers and scien-
tists in knowledge creation, which can improve the relevance
of research products, among other benefits (Beier et al. 2017).
Appropriate incentive systems to reward engagement with
managers and an effective strategy to integrate new co-pro-
duction practices would need to be developed for successful
co-production (Colavito 2021; Dilling and Lemos 2011).

In summary, when we consider recommendations for
organizational change, they must be understood in terms of
agency mandates and associated ambiguity, whether there is
adequate training, internal, and external support for change,
and alignment with current systems and leadership direc-
tion. Such recommendations must be operationalized at both
high levels and at finer organizational scales, which requires
high-resolution, context-specific information.

Methods

We conducted qualitative research using semistructured inter-
views to understand the contextual factors shaping RMRS
strategic directions and partnerships. Our sampling strategy
was motivated by an interest in learning the perspectives
around integrating R&D science into agency operations, per-
ceived value, and improving relationships of those within and
outside of R&D. Thus, we had a tiered approach to sampling,
and our interviewee populations of interest included individ-
uals (7 = 58 total) that we categorized into three groups: (1)
national-level actors who are involved in R&D decision-mak-
ing and oversight or are key partners, to understand how
national-level factors shape RMRS activities and perspectives
(n =11); (2) RMRS-level individuals who work at the station
in various capacities, including scientists, program managers,
and science delivery experts (17 = 20); and (3) key partners
who work with RMRS either cocreating or using research
expertise within the station’s geographical footprint, both
internal and external to the Forest Service (n = 27).

We worked with leadership and senior officials within
the Forest Service, including people from the R&D, NFS,
and SP&TF deputy areas to identify potential individuals
for recruitment. We also identified and contacted current
and former RMRS program managers and external groups
working closely with the RMRS headquarters in Fort Collins,
Colorado, for interviews. Throughout the study, additional
interviewees were identified through a referral approach based
on recommendations from our other interviewees. Contact
information was identified through public governmental web
pages. We began interviews with a select number of key infor-
mant interviews with national-level actors who were involved
in R&D decision-making and oversight or were key partners.

€20z AInr 61 uo 3sanb Aq 999122/ /2€0Pen/21040l/€60 | "0 |/I0p/alolle-a0uBAPE/jOl/W0o dNO"dlWapede//:sdiy WOl papeojumoq



Journal of Forestry, 2023, Vol. XX, No. XX

These interviewees included current and former WO leader-
ship and Forest Service senior officials across deputy areas.
We also spoke to people in positions of political oversight in
the legislative and executive branches of the US government
and with national-level NGO partners and representatives of
state forestry agencies. These eleven interviews provided con-
text for our RMRS study. Our goal for this group was to have
a national-level perspective to inform our work.

To gather perspectives at RMRS, we targeted the current
and former program managers, research station scientists,
and communications staff members. These RMRS-level inter-
viewees (7 = 20) work at the station in various roles. We inter-
viewed RMRS leadership and program managers to gather
a more programmatic view, recruiting all program man-
agers we could identify and interviewing those who agreed
to participate. We also interviewed a subset of scientists to
understand the nature of their connections and partnerships.
Because we were interested in understanding scientist-man-
ager connections, our scientist interviews focused on those
working in or with the Intermountain Region (Region 2) and
the Northern Region (Region 1) of NFS. We selected these
regions because they had experience with Regional Science
Advisory Teams (RSATs) and the RMRS-Intermountain West
Science Partner program, which were established to support
coordination between agency land managers and scientists
(Clark et al. 2021).

For RMRS partner interviews, our target population
included people who collaborate with or use RMRS science
and work within the RMRS geographical footprint, although
we recognize that RMRS partners exist across the nation
and around the world. Participants included a sample of
state foresters, university leaders in units specializing in for-
estry, individuals from other federal land management agen-
cies, representatives of external forestry-related groups and
NGOs, private landowners, industry groups, tribal liaisons or
representatives, and NFS and SP&TF Regional Office staff
members (7 = 27). Our goal was to reach multiple individuals
from each of these groups to gain perspectives from a range
of partners with regard to our second research question. We
could not possibly reach all partners, but we included a diver-
sity of perspectives and interviewed until we were not hearing
significantly new themes or information.

In total, we conducted fifty-eight semistructured phone
interviews with Forest Service and non-Forest Service indi-
viduals knowledgeable about R&D and RMRS strategy and
operations. Interviews were conducted following a human
subjects ethics protocol approved by our university’s institu-
tional review board; all interviews were voluntary and confi-
dential. All but one interview? was audio recorded. Detailed
notes were taken in the one instance where an interviewee did
not consent to being recorded. Each interview generally lasted
between 45 and 75 minutes. We concluded interviews upon
reaching data saturation where no substantially new informa-
tion was acquired related to our primary research objectives.
All recordings were transcribed by a third-party transcrip-
tion service in preparation for qualitative data analysis and
checked for errors by a student research assistant.

We then used Dedoose, a qualitative analysis software
program, to assign labels or “codes” to excerpts of interview
text to help sort and review findings, in addition to writing
memos. Coding is an established social science practice used
to purposefully analyze text (Bazeley 2020). The lead author
led coding and analysis. At the beginning of this process, the

first two authors refined a codebook based on several inter-
views, identifying emergent themes, and worked as a team to
reach intercoder agreement on major themes (Campbell et al.
2013). The first author then coded all interviews, and through
memoing identified subthemes as part of data analysis.

This work was done in partnership with and funded by
RMRS. The third author, as an RMRS scientist, secured fund-
ing for the study, helped design the study and assisted with
our interpretation and presentation of findings. However, to
limit any perceived conflict of interest, they were not involved
in selecting interviewees, conducting interviews, or analyz-
ing data. Colorado State University retained sole access to
the data and research independence to present our findings,
and interviewee identities were never disclosed to any Forest
Serivce employee. We present the findings from our interview-
ees in the next section. Findings are organized by our two
primary research questions.

Results

With a focus on RMRS, what are current
perceptions of the efficacy of R&D and how is
R&D’s research agenda and strategic direction
established and interpreted?

We began by inquiring about how priorities and strategic
direction for R&D are broadly established at the national
level in the WO and translated to scientists and programs
by RMRS. We learned the R&D deputy chief sets the strat-
egy for R&D, working with input from some members of
the Executive Leadership Team (ELT) and the National
Leadership Council (NLC)? based on expectations from the
USDA undersecretary for natural resources and environment
and the Forest Service office of the chief. WO R&D program
staff directors work with the ELT and the NLC to communi-
cate national priorities to the stations. This guidance is used
to inform how stations will address science needs within each
program area. There was a shared perception among all inter-
viewees however, that the R&D enterprise lacks clear stra-
tegic direction (see Table 1). The Forest Service interviewees
across deputy areas and within RMRS perceived a lack of
consistent priorities among WO leadership and R&D leader-
ship, which they thought could be contributing to the ambig-
uous direction.

Within RMRS, interviewees were unclear about national
priorities and specific research directions associated with gen-
eral priorities. Most RMRS interviewees said they both val-
ued the autonomy to set localized priorities and wanted more
clarity about national priorities for research at the station or
project level. One program manager said, for example, “One
of our big challenges is differences in station priorities, we get
pulled in different directions ... I have been concerned for a
long time about the lack of national focus, and it doesn’t need
to be ‘here are the projects we are going to be working on’,
but if they were [to say] here are the five priorities we really
want to work on over the next decade, then each of us could
rally around those priorities in terms of the focus in whatever
program.” The RMRS interviewees emphasized they do not
want top-down directives but desired more coordination with
R&D staff at the WO to provide clarity about the scope and
expectations of R&D, define high-priority research needs,
and provide appropriate funding and incentives to meet those
needs. Some RMRS interviewees also said they wanted to see
more collaboration among R&D scientists in general.
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Most interviewees from all groups collectively agreed that
the role of R&D is to provide scientific expertise through
the development of management tools, scientific support for
land management and planning, inventory and analysis, sci-
ence interpretation, and innovations. Almost all interviewees
discussed how R&D conducts various levels of both applied
and basic research, but they said disagreements about which
is the primary focus for R&D causes misconceptions about
expectations and performance. For example, one RMRS
interviewee claimed, “It’s a constant yin-yang where we’re
being pulled and tugged from different parts of the organiza-
tion in terms of what our role is ... not just in the agency but
to advance science more generally.” An interviewee external
to the Forest Service affirmed, “Forest Service [research] has
this pretty unique challenge of needing their research to be
able to have enough open-endedness and that they’re finding
opportunities and spotting them ahead of all of us, which
we rely on, as they also respond to needs ground and within
the agency ... they sit in a really hard space because they’re
trying to be practitioner-oriented and open science big query
oriented.” Most RMRS interviewees discussed how nonsci-
entists often do not understand the timeline and resources
required to conduct scientific research, which they said
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contributes to misunderstandings about expectations and
capacity needs.

There were also divergent perspectives across interviewee
groups about the scope of R&D. Some interviewees stated that
R&D’s focus is to address management needs on NFS lands,
whereas others mentioned how external US and global partners
are equally a part of R&D’s purview (see Table 2). Some sug-
gested these different understandings around research scope also
contribute to misunderstandings about R&D’s expectations. For
example, we heard from NFS and congressional staff members
that R&D should be more focused on supporting NES land
management. Meanwhile, some partners external to the agency
explained that the Forest Service emphasis on NFS lands can
constrain the station’s ability to meaningfully integrate with
jurisdictions outside of the Forest Service. We heard from RMRS
interviewees that it is difficult for them to balance NFS-focused
projects, collaborate with external partners, and maintain long-
term independent studies without operational support and clear
incentives to encourage applied research focused on NFS prior-
ities. RMRS interviewees said directing more research toward
NFS lands would require clearer leadership direction, adequate
resources, appropriate incentives, and rewards for focusing on
NES priorities.

Table 1. Interviewee perspectives on USDA Forest Service Research and Development direction.

“As a deputy area, I don’t think we have a real clear vision of where we want to be and how we want to get there. Everybody has their ideas, but

there’s no consensus.”
- R&D WO staff member

“[The research deputy area] needs to know from the agency leadership, where are we going? What is it that is expected of us so that we can gear
our work towards supporting the mission priorities or the questions that are facing us currently.”

- USFS Washington DC office (WO) staff member

“There appears to be this inner struggle in R&D between the management of R&D and the scientists themselves about their purpose, function,
and mission. That needs to be resolved because all it’s doing right now is creating finger-pointing and tension. [R&D] needs to be like, this is who

we are as an organization, and this is what we’re doing.”
- National Forest System (NFS) staff member

“[Is there] a way to create a more unified sense of what the mission is, of the Forest Service research program?”

- RMRS staff member

“Do they have breakout sessions when [the] Executive Leadership Team gets together to discuss coordination? Or does the Deputy Chief ... have
a strategic plan to execute with reduced or eliminated duplication or clear understanding of priorities and administration policy? Not clear.”

- USFS WO staff member

“What I advocate for is broader, strategic, integrated leaders’ intent, advocacy of budget, and integration of execution, whether that’s through

policy or operationally.”
- NFS staff member

Table 2. Interviewee perspectives about the scope of USDA Forest Service Research and Development.

“Maybe this is a mischaracterization on my part. I think there’s some scientists that are doing work that’s directly relevant to the management of
our National Forests. And then sometimes it seems like their work is less relevant ... I want them working for NFS because that’s who I work for.
And T want all their help focused on my needs ... I don’t actually know what their mission says. Is it broader than that?”

- National Forest System (NFS) staff member

“R&D has sort of a bifurcated role. One is to meet the obligations of being the largest forest research organization in the world and setting lead-
ership for major forestry research globally. Because the sciences operate in a global community ... But [the other obligation is] meeting the science
needs of the agency. And in some cases, the balance between those two veers more toward the internal research needs, versus the external ones. I
think the R&D organization needs to be mindful of that.”

- External R&D partner

“Research is not getting translated to on-the-ground management, on national lands, on National Forests, and that’s what we want, right? It’s all
good, but, in the end, we want it to be focusing on the National Forest System. We don’t want research to have to go out and get a lot of grants
and projects from outside of the Forest Service because then they’re not focused on those issues that the forest managers really need help with.”

- Congressional staff member

“There’s expectations within National Forest Systems that we’re their R&D shop. That we’re in service of them, when in fact, we’re chartered to
be more like an institute for studying forest and grassland systems.”
- RMRS staff member
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We consistently heard there is a need for a more effective
interface and communication between the station, the R&D
WO, and congressional staff members. RMRS scientists and
program managers agreed that staff members in key politi-
cal positions are not fully aware of the station’s accomplish-
ments or the scope of their work. Interviewees in the R&D
national office also said that communication from researchers
and program leaders about R&D’s capabilities was not effec-
tively reaching congressional staff members. Congressional
staff members were unclear about how research is being used
to inform NFS land management. Table 3 highlights some
interviewee quotes regarding these perspectives. A common
solution that interviewees offered was to diversify the range
of R&D staff members who communicate with Congress
to include, for example, station directors, program manag-
ers, and senior scientists. Ideally, these individuals would be
motivated communicators with strong advocacy and relation-
ship-building skills to help R&D be more visible, interviewees
said. Several interviewees also suggested added investments in
boundary spanning, liaison, or translator roles who special-
ize in science communication and can help connect with the
WO agency leaders to understand the scope and importance
of research occurring in the field. Specifically, many thought
that the national program leads could be more involved in
congressional visits and boundary-spanning efforts. Several
RMRS interviewees suggested that they would like WO R&D
leadership to focus on building awareness and visibility with
Congress to distinguish R&D’s value as a deputy area. RMRS
interviewees also recommended additional investments in sci-
ence delivery specialists at the station and program levels to
help translate the success and accomplishments of R&D with
effective science communication materials.

Almost all interviewees, both external and internal to the
agency, discussed how career incentives affect R&D’s capac-
ity, trajectory, and resulting reputation, although perspec-
tives among our interviewees were variable on this topic.
A few program managers, some R&D WO staff members,
and some scientists explained that the RGEG (see end-
note 1) generally incentivizes individual research interests
and publishing academic papers more so than integrating
with land managers to produce applied science or outreach
efforts. There were some discrepancies in this claim, how-
ever; for example, some program managers felt there was

Table 3. Interviewee perspectives on communication gaps.

ample space within the evaluation system to report on and
be rewarded for partnership efforts. Several scientists did
not see a need for the RGEG to change expectations for
publications, emphasizing the importance of peer-reviewed
publications in establishing broader credibility as scientists.
Scientists nonetheless suggested that there could be greater
recognition and support for pursuing collaboration, science
outreach, and for conducting applied science. Many scien-
tists said they continue to partner with managers despite the
lack of incentives and rewards for doing so. An RMRS inter-
viewee captured the challenge of balancing scientific inde-
pendence, application, and incentives, saying “The research
station as an independent deputy area has relished its inde-
pendence... but there’s also a new reality around the need
for research to be applied, and there’s concurrent stressors
around making your research relevant and obtaining exter-
nal funds to get the operating costs to do your work and the
institutional incentives and structure of the research organi-
zation.... This new reality has not been reflected in the incen-
tive structure... That’s the inherent tension I think that has
not been well addressed.”

Interviewees agreed that a lack of workforce capacity, declines
in funding, and competition for budgets across deputy areas
within the agency continues to place stress on scientists’ abil-
ity to be responsive to NFS. R&D staff explained that along-
side a decreasing budget, scientists are driven to seek funds
from sources outside the Forest Service, such as other land
management agencies and research institutes, further causing
a division between R&D and the other Forest Service dep-
uty areas. Most RMRS interviewees agreed they lack a dis-
cretionary operating budget and must seek external funding
to pursue their work, which they said often directs time and
attention to problems that are not agency specific. Budget
modernization, according to multiple interviewees, which
separated funding for salaries and travel from research oper-
ating funds, has made it more complicated to form partner-
ships with external entities and enter into formal agreements
and informal collaborations with NFS. As one interviewee
explained, “With budget modernization, the only way we can
make up those deficits [in operational budgets] is by going
outside for funding. So, in effect, what it will do is it will
drive us into the arms of the Bureau of Land Management,
Department of Interior, and Department of Defense, which

“Messaging and delivery to the policymakers who influence the budget and the program direction. That really is so critical right now.... [T]here’s
so many who are authorizing, or appropriating dollars [that] don’t know about what research is delivering. I think that’s just really critical to get

in front of.”
- External R&D partner

“I hear stories that R&D isn’t helping, ‘Why are we giving them money, they aren’t helping’. I think that’s a communication issue. I've been here a
lot of years and it’s just always been an issue of, ‘Isn’t there somebody up there telling the leadership why we’re so important and why they need
to keep thinking about us?’”

- RMRS staff member

“It’s like two different enterprises that aren’t connected. We might be helping at the local level where the need is, but it never gets yarded up and
brought to the national level ... There isn’t a great way to show how our science is being used in the gray literature, in the NEPA documents, and
the biological opinions.”

- RMRS staff member

“There needs to be a broader spectrum of trusted individuals that are interacting [with policymakers] ... The [USFS] WO should be spending most
of their time communicating to policymakers about the value of research. That is almost job one. Station Directors should be able to either speak
on behalf of their organization, their researchers, or get the researchers into the room ... Our partners need to be encouraged to talk about what
service research has given in value to them.”

- USFS WO staff member
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Table 4. Partner perspectives about Research and Development (R&D) Rocky Mountain Research Station (RMRS) efficacy and value.

“RMRS is engaged in some of the most important questions relevant to the sustainable management of forests [and] some of the best research on
climate change impacts, on fire, on forest recovery following fire, on the composition and structure of resilient forests. These topic areas are really

important to dig in on right now, and I see that across RMRS.”

“[RMRS] has really done a good job and continues to do a good job of trying to break down the silos and really get the science into the hands
of managers and I’'m always really impressed with the products on the communications end of the things that they produce, like the Science That
You Can Use Bulletins, the webinars, and other opportunities for engagement.”

“I trust the Forest Service R&D. There is not a doubt in my mind that when I need science - good, unbiased, science-based information that I can
trust and can feel confident sharing with others - that’s why they’re valuable to me.”

“There’s been a really nice change in the Rocky Mountain Research Station with Science Application and Communication where that team in
particular has really upped their game in terms of the types of products they’re producing, the webinars they’re producing, and the companion

publications.”

“We see RMRS as, I would say, probably the most important - not the sole - but a very, very well-respected source of that information. And quite
honestly, probably the most - because they’re an agency, I think they have a better understanding of how to produce applied information.”

means we’re doing less work for our colleagues in NFS and
State and Private, not more.”

A couple of interviewees at the national level and RMRS
program managers noted that it is problematic for R&D to
operate as an independent research organization embedded
within a land management agency, especially if the R&D mis-
sion is supposed to be broader than NFS. Interviewees within
R&D conjectured that the current structure perpetuates the
idea that R&D’s purpose is to serve NFS and the resulting
narrative that R&D is not always responsive to NFS manage-
ment needs. For example, one RMRS interviewee suggested,
“There is an ongoing frustration on the part of National
Forest Systems in particular, that we aren’t meeting their needs.
There’s this tension between, is it our job to meet their needs
and only their needs, or do we have a much broader mission?
... I think part of it is because R&D is uniquely embedded
as an agency that has regulatory powers and a management
authority for public lands and has a huge fire suppression
mission, that our role is not well understood by all the par-
ties in the agency that need to understand it.” Some discussed
restructuring R&D as an independent research institute or
organizing by topical areas instead of by regions. Although
they suggested that restructuring might be valuable, they were
clear that this would be a major organizational overhaul and
recommended first prioritizing clearer strategic planning and
strengthening skills in communication. Similarly, some R&D
interviewees considered the idea of having station directors
report directly to the R&D deputy chief to improve commu-
nication, but most said they thought it was most important
to have the right people and dedicated liaisons to help build
meaningful and bold advocacy for R&D.

What are the current perceptions of RMRS
collaboration and communication with other
deputy areas within the USFS and with external
partners?

External and internal partner perspectives on the value of
R&D and RMRS were generally positive, focusing on R&D’s
mission to conduct independent, rigorous science. RMRS
partners provided a suite of examples where people collab-
orate directly with the station and the ways they use RMRS
science in their management.

When talking about the ways actors use science, partners
commonly noted RMRS Science You Can Use*, General
Technical Reports, monitoring information, and data synthe-
ses. They consistently said that a primary value of RMRS is

its applied information and tools. Most partner interviewees
shared positive outlooks about the station’s science deliv-
ery and communication initiatives, saying RMRS has made
important strides in the program and continues to evolve in
a promising direction (see Table 4). Partners advocated for
the deputy area to continue to invest in the science-manage-
ment interface, although they sensed there is limited support
within the agency for RMRS to work on such efforts. Most
partners external to the Forest Service and RMRS research-
ers also noted that focusing more on science delivery diverts
staff time needed to develop, conduct, analyze, and publish
research.

Partners and RMRS staff agreed that informal interac-
tions are the best practice for promoting communication and
collaborative research-manager partnerships. Interviewees
consistently said the strongest relationships are formed organ-
ically and are often maintained based on an individual’s will-
ingness to connect. Both partners and RMRS staff agreed that
field visits, being in proximity to a lab or station headquar-
ters, and attending professional and academic conferences
were necessary for establishing and sustaining communica-
tion with the station. These opportunities provide space to
discuss key management needs, requests, and feedback, they
said. Many partners suggested that the agency should encour-
age and fund RMRS staff for such interactions.

Comparable to perceptions from R&D staff members,
partners also sensed a lack of strategic direction from R&D
leadership guiding the deputy area’s priorities, which they
said can make it difficult to know how to collaborate with
RMRS. Partner interviewees revealed that connections with
the station were maintained because of the personal drive
from individual RMRS researchers to collaborate, but they
said RMRS staff are often not directed, incentivized, or sup-
ported by the agency to do this. For example, one partner
external to the Forest Service recommended, “Making sure
they’re [RMRS is] authorized and encouraged to engage. I
think all of us want to do our jobs well and if [they] are told
that there’s no value in partnership development, network
development, in talking with folks outside of your immedi-
ate space, then it’s going to be hard to make space for that
and make that a priority in your work.” External partners
also suggested WO-level staff provide clearer encouragement
and recognition of R&D’s strategy and culture to emphasize
R&D’s distinct value in providing global scientific expertise.

An exception to how the station typically collaborates
with its partners is the RSAT. Interviewees told us this was
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a structured collaborative effort across the RMRS footprint
with the intent of facilitating regular and strategic interaction
between R&D scientists and NFS managers at the regional
level. NFS employees at regional offices and RMRS interview-
ees discussed that although the intention of this program was
favorable, the effort has largely disbanded due to leadership
turnover and the effects of COVID-19, although these inter-
viewees noted that some connections that were established
from these teams persist. RSATs were particularly successful
in the NFS Intermountain Region (Region 4) due to the ded-
icated and consistent leadership facilitating the teams and
because NFS provided funding to scientists, interviewees said.
Although NFS and RMRS interviewees suggested that engag-
ing in co-produced projects was valuable, both entities were
largely unsupportive of reinstating RSATs without dedicated
operational and travel funding or committed leadership.

Discussion

This research contributes to the growing work characteriz-
ing the mission, value, and accomplishments of the Forest
Service R&D deputy area, with a focus on the RMRS. Unlike
previous high-level efforts, this study was designed to cap-
ture more granular, high-resolution information for a specific
station to help inform strategic improvement. In our first
research question, we aimed to understand perceptions of the
efficacy of R&D and how the deputy area’s research direction
was interpreted. To summarize our findings, WO leadership,
RMRS program managers, scientists, and partners who work
with them perceived that the deputy area is misunderstood
and often underrecognized. Most attributed this to unclear
national research priorities, misconceptions about the deputy
area from nonresearchers, and limited communication among
the regional research stations, the WO, and congressional staff
members. Most also pointed out ongoing barriers within the
R&D evaluation system and a lack of operational resources
that affect R&D’s capacity, trajectory, and overall reputation.

In our second research question, we sought to understand
the perceptions of RMRS collaboration and communica-
tion by interviewing a variety of entities RMRS works with,
including SP&TEF, NFS, and partners external to the agency.
To summarize, all partner interviewees, internal and external,
spoke favorably about their interface with RMRS and the
research RMRS produces. Partners collectively championed
RMRS’s applied work but understood research scientists
often have little support and incentives to conduct applied
research and to work on science delivery. Most partners were
unclear about R&D’s research scope and priorities.

Interviewees at all levels provided several recommenda-
tions to facilitate strategic development and to support R&D
partnership endeavors. Here we highlight the most consistent
recommendations reported in our findings and offer some
perspective from the literature on each point:

1. Clarify R&D expectations, scope, and research agen-
da through a strategic plan at the R&D WO level.
Congressional staff members, RMRS program manag-
ers, scientists, and partners, said they would benefit from
clarity about the strategic priorities of R&D and better
incentives to pursue these. Almost all interviewees sug-
gested that the WO should define and broadly commu-
nicate a strategic plan with research priority areas and
attendant, specific research needs, along with clarity

about the scope and expectations of R&D’s research.
Strategic plans are a primary factor in operationalizing
effective organizational change and therefore could be
key in helping to clarify misconceptions about R&D’s
expectations (Fernandez and Rainey 2006). At the same
time, leadership would need to support implementation
of such a plan with appropriate incentives, support, and
processes, and to engage key populations through tar-
geted outreach (Fernandez and Rainey 2006; Kuipers
et al. 2014). Recommendations for successful organiza-
tional change include deliberate communication from
leadership about expectations and intent internally and
externally, by involving trusted constituents and commu-
nicating with political overseers.

2. Improve communication among the regional research sta-
tions, the Forest Service WO, and Congress. Interviewees
at multiple levels said the success, capacities, and accom-
plishments of R&D can be better distinguished, articu-
lated, and elevated to Congress, among key partners, and
within the agency. Leadership skill and expertise is em-
phasized as one critical driver of change in the literature
on organizational change in the public sector (Kuipers
et al. 2014). For this reason, the agency should ensure
R&D leaders are motivated communicators with strong
relationship-building skills to enhance communication
among the research stations, the WO, and Congress.

To improve interface between congressional staff members
and R&D in particular, interviewees suggested diversi-
fying who communicates directly with Congress, for
example to include station directors, station-level pro-
gram managers, or national program leads. Doing so
could help clarify the range of activities being undertak-
en by scientists and thus better demonstrate the value
of R&D to Congress and policymakers. Furthermore,
interviewees recommended added investments in ded-
icated regional boundary-spanning or translator roles.
Boundary spanners facilitate sustained communication
between scientists and nonscientists and thus could en-
hance communication with political overseers and inter-
and intra-agency communication (Colavito et al. 2019;
Goodrich et al. 2020).

3. Incentivize and recognize applied work and collaborative
projects. RMRS interviewees explained that limited ca-
reer incentives and support to conduct applied research
with the NFS together drive scientists to pursue external
funding sources, which often directs their focus to prob-
lems that are not agency specific. To encourage more
focus on applied work, some possible solutions include
sustained funding, incentives, and workforce capacities
needed to conduct applied research and building recog-
nition for researchers to address management priorities.
Boundary-spanning experts can also facilitate working
with end users to produce actionable science (Colavito
et al. 2019). Leadership turnover and vacancies pose
significant problems for long-term collaboration. Some
research staff further suggested designating a portion of
scientists’ time to focus on applied research with the NFS
but emphasized that their role was to conduct research
and not to provide nonresearch services or functions.
Researchers also said they need support and opportuni-
ties to connect with other scientists and managers to build
their programs. In practice, this would entail increased
and sustained travel and operational funding for scientists
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to travel to conferences and to conduct field visits with
managers, as well as encouraging informal networking
opportunities to discuss research priorities and the val-
ue of different products. We also recognize that this pur-
suit requires joint incentives where managers also have
encouragement to engage with scientists (Fernandez and
Rainey 2006; Kuipers et al. 2014). Future research on this
topic could explore whether managers have incentives to
engage with scientists and how to support this.

Several studies have noted that Forest Service research sci-
entists must be more generously credited within the RGEG
or emphasized by RGEG reviewers for applied research
and working directly with managers, and to some degree,
recent changes to the RGEG have improved this aspect of
performance appraisal (Dominguez et al. 2019; GAO 2010).
However, regardless of the RGEG and the system established
for professional evaluation, government research scientists
are part of a professional community of science that prizes
innovative and original research, as measured most typi-
cally through high-impact peer-reviewed publications (i.e.,
widely cited papers in prestigious journals) and by securing
highly competitive external funding. Thus, even if scien-
tists are rewarded internally for their work with managers,
their professional colleagues and peers in other organiza-
tions, potential employers outside of Forest Service (e.g., in
academia), and peer scientists who review papers and grant
proposals, are likely to weight traditional metrics of scien-
tific accomplishment higher than manager interaction. This
dynamic, also noted by Glenn et al. (2022), must continue
to be acknowledged as a tension for research scientists; sim-
ilarly, to thrive professionally, scientists need to be able to
pursue such activities and participate in professional meetings
to share their work, build a reputation that amplifies impact,
and network with colleagues who are both land managers
and scientists. Additional change in this arena may be difficult
given this tension and given that goals must align with incen-
tives and capacities within the organization.

Some of the tension around the practical relevance of R&D
work has been around since the origins of the research arm
of the Forest Service, which has always had to balance being
scientifically rigorous and socially relevant (Brock 2015). But
it may be exacerbated by an increased need among manag-
ers for individuals who can provide scientific expertise to the
NES. The expertise of ecologists, biologists, hydrologists, sil-
viculturists, social scientists, economists, engineers, and sci-
entists in many other disciplines is critical to planning and
compliance with both the National Forest Management Act of
1976 and National Environmental Policy Act of 1969. These
forest- or regional-level specialists have different responsibil-
ities and often less research training than R&D research sci-
entists, whose job revolves around designing, implementing,
and disseminating primary scientific research. As a result of
the increased cost of fire, internal agency research has shown
that there has been a major decline in all nonfire programs
within the NFS. In a 20135 report, the Forest Service notes, “In
1995, fire made up 16 percent of the Forest Service’s annual
appropriated budget—this year, for the first time, more than
50 percent of the Forest Service’s annual budget will be dedi-
cated to wildfire. Along with this shift in resources, there has
also been a corresponding shift in staff, with a 39 percent
reduction in all non-fire personnel” (USDA, 2015, 2). The
report goes on to predict accurately that nearly two-thirds of
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the budget will go to fire in the coming years. Although this
was stabilized by Congress’ “fire funding fix,” (Schultz et al.
2019), the nearly 40% loss in personnel has meant a loss in
staff capacity within the NFS, including those who provide
scientific expertise and serve as a bridge between the research
community and land managers.

We posit that this loss in capacity has put an even-greater
pressure on R&D to provide scientific expertise directly to
NEFS to address near-term management needs rather than
through the dissemination of primary research to NFS for-
est- and regional-level specialists who can implement it. This,
however, is at odds with the job requirements and incentives
of research scientists. The Infrastructure Investment and
Jobs Act of 2021° and the Inflation Reduction Act of 2022°¢
increased funding to US land management agencies to reduce
fire hazard in the wildland-urban interface and important
watersheds. It remains to be seen whether these increased
funds will be used in part to rebuild the science capacity
within NFS. It does appear that significant funding will be
used to facilitate R&D engagement with NFS in critical land-
scapes under the Wildfire Crisis Strategy.

Conclusion

We set out to build on existing findings from previous reports
and research investigating the performance of the Forest
Service R&D deputy area with a focus on the RMRS. Many
of our findings were consistent with previous findings, adding
to a body of evidence that more can be done to clarify research
priorities and support connections between scientists and
managers while attending to the professional incentives that
scientists face. Conducting this study at the station level gen-
erated some new insights. A few specific takeaways from our
work are that scientists at RMRS do not perceive clear strate-
gic direction and leadership from the national level, think the
value of their work is misunderstood by congress and others in
leadership positions, and would like to see a broader range of
individuals within the agency communicating science and the
value of their work in the broader political landscape. RMRS
partners spoke favorably of the work being done by RMRS,
but they agreed that collaborations are often unknown to
broader audiences and are underrecognized. RMRS interview-
ees said that they would benefit from dedicated funding and
incentives to focus more on NFS-specific or applied work but
noted that they must conduct research that advances knowl-
edge in their field. Most wanted to see a clearer strategic plan
to frame research priorities, clarify the scope and impact of
R&D’s work, and identify factors that constrain the ability of
R&D to achieve different aspects of its mission. Developing
such a plan may be a valuable next step, particularly if it is
accompanied by some internal discussions to explore potential
barriers and solutions to persistent challenges.

We faced several limitations in conducting this work. The
range of actors at the national and station levels, including
political overseers, internal agency partners, scientists, pro-
gram managers, and external partners, is both extensive
and diverse. As such, we likely missed some perspectives. As
a next step, a survey would be useful to understand more
comprehensively scientists’ perceptions about their incentives
and the factors that drive their research program. Similarly, a
survey of partner perceptions might reveal differences in per-
ceptions among various groups. In addition, focus groups on
specific topics might yield additional insights on some topics,
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although they would require strong buy-in and participation
from within R&D.

We also want to call attention to recent influxes of funding
for the agency that occurred after the conclusion of our inter-
views. As noted above, Congress recently passed the Inflation
Reduction Act and the Infrastructure Investment and Jobs Act,
both of which direct billions of additional funds to the agency
for fuels and forest restoration treatments and other activities
on NFS lands. Congress also approved budget modernization,
which will realign the agency’s budget structure. In light of
these developments, it will be important for future studies on
this subject to track how the deputy area is responding, but
it is possible that these resources will help catalyze collabora-
tion across deputy areas and help align strategy and priorities
within R&D and across the Forest Service.

Finally, on a broader note, we recognize that R&D is in a
unique position as a research organization within the Forest
Service. Although this creates a potential for greater con-
nectivity between science and management, it also presents
challenges. For instance, if budgets are in decline, this might
present agency leadership with difficult choices about how
to prioritize management, particularly given the nation’s cur-
rent focus on reducing fire hazard through land management
rather than research. It also is likely adding to some confusion
about the intended scope of R&D’s work, whether it is to
advance knowledge about forest science globally, to address
more agency-specific, applied research needs, or even to pro-
vide resource-specific scientific expertise for management, but
not necessarily conduct primary scientific research. A broader
survey of the structure of government-funded land manage-
ment research organizations globally might yield new insights
on the challenges and opportunities faced within the Forest
Service.

Supplementary Materials

Supplementary data are available at Journal of Forestry on-
line.
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Endnotes

1 The Office of Personnel Management’s Research Grade Evaluation
Guide informs the performance evaluation system for federal

1

government scientific research positions. It provides criteria for
evaluating the grade level of a research position and the position
description.

2 Colorado State University Institutional Review Board Protocol
Number 2434.

3 The ELT is composed of USFS deputy chiefs, their associates, and
the Office of the Chief. The NLC is composed of all research station
directors and regional foresters, ELT members, and some additional
USFS WO staff members, like legislative affairs and communications.

4 Science You Can Use are RMRS products intended to synthesize
scientific information for priority management needs.

5 The Infrastructure Investment and Jobs Act. Pub. L. 117-58, No.
135 Stat. 1097 (2021).

6 The Inflation Reduction Act. Pub. L. 117-169 (2022).
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