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atural resource businesses exist in an op-
erating environment that is heavily influ-
enced by public policies. For example, pub-
lic land policies can affect access to raw materials
(e.g., wood fiber or mineral resources), environmen-
tal regulations can affect the emission of pollutants
from processing facilities, and financial subsidies
can offset the costs of transportation of materials
and investments in infrastructure. Policy instru-
ments that influence natural resource firms include,
among others, financial disbursements (grants,
loans, cost-sharing policies, direct payments), tax
policies (exemptions, allowances, deductions, cred-
its), government rules and regulations, direct pur-
chase by government entities of end products, and
government service programs (technical assistance
programs, infrastructure development programs).
In sectors such as biomass energy generation, which
combines motivations for rural economic develop-
ment, forest restoration, and renewable energy pro-
visioning, there may be several policy instruments
operating at multiple scales (e.g., local, state, and
federal) that influence business decision-making.

Relevant laws are passed, and programs are crafted,
in response to broad public interests such as pro-
moting rural development, generating energy from
renewable sources, or providing environmental
stewardship on public lands. As with other pub-
lic policies, there exists a need to determine the
successes and shortcomings of policies oriented
toward natural resource businesses. Despite the
proliferation of natural resource-related laws, pro-
grams, and funding opportunities, researchers and
policy-makers are often confronted by information
gaps regarding policy impacts on natural resource
businesses. Researchers have been particularly
challenged by the prospect of attempting to mea-
sure the interactive influences of multiple policy
instruments operating at multiple scales to evalu-
ate how policies and their effects are perceived
by businesses, how the policies affect business
decision-making processes, and how knowledge of
these effects can be used to inform effective policy
planning and implementation.
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The need to look at policy impacts on business
decision-making is critical for the development of
robust businesses and associated supply chains.
Gaining insight into the decision-making process
can aid and educate policy makers on where in-
novations and changes are taking place within
relevant industries and what is influencing them.
Such research also has the potential to reveal the
impact of state and federal policy on innovation
while providing a framework of where to focus
future policy efforts. Failing to understand how
policies influence businesses and their decision-
making processes risks investment in ineffective
strategies and areas within the supply chain, and
has the potential to increase business uncertainty.

The purpose of this working paper is to review re-
search methods used to assess the influence of pub-
lic policies on natural resource business decision-
making. We describe a suite of research methods
that have been used to assess policy impacts on
businesses, highlighting their analytical advan-
tages and disadvantages. We emphasize natural
resource policies and businesses in our review,
but also present literature from other fields as rel-
evant. With this review we attempt to contribute to
a greater ability to conduct evaluation for policies
and programs targeting natural resource firms.

Methods

We used a multi-pronged approach to searching for
relevant material for this methodological review.
We began with a a known set of research articles
on policy impacts on natural resource firms and
proceeded to search for additional sources using
academic search engines and a targeted review of
specific journals. Each publication was reviewed
for the methods used, outcomes, stated strengths
and weaknesses of the method, and other criteria.
See Appendix A, page 21 for additional detail on
our search methods. We divide the review that
follows into two sections, which broadly cover
single-method approaches and mixed-methods ap-
proaches. In the single-method section we discuss
survey, interview, and secondary data analysis re-
search methods. The multiple-methods approaches

cover interview and secondary data analysis com-
binations, interview and survey combinations, and
case studies.

Results

Single-method approaches

Surveys

The survey method is widely used in researching
policy influences on businesses, given that surveys
have the capability of collecting consistent, gener-
ally quantitative, responses from a sample of a pop-
ulation (such as businesses within a certain sector),
allowing researchers to make general claims about
the larger population as a whole. Surveys can be
used to systematically collect data on opinions, atti-
tudes, beliefs, characteristics, experiences, actions,
expectations, self-classifications, or knowledge of a
study population. Demographic data are typically
collected to test for their relationships with answers
to other questions, and firm characteristics are col-
lected as part of business surveys. If given a suf-
ficiently large and representative sample, surveys
can be used to draw inferences about populations
(of people, businesses, etc.) beyond the sample that
was actually surveyed. This is useful when looking
to reveal information about the isolated influences
of multiple variables on a particular outcome, such
as the isolated influence of a particular policy on
business decision-making strategies (Stevanov et al.
2016). Single-wave surveys, consisting of data col-
lection (whether by mail, telephone, or via online
media) at a single moment in time, are the most
common approach because they can be completed
within a relatively short timeframe. Sometimes
researchers utilize multiple-wave surveys, which
are used to gather data over a longer time frame by
surveying the same population at multiple points
in time.

Advantages and disadvantages of survey
methods

There are a number of advantages and strengths
of survey research that can assist researchers in
understanding the relationship between policy
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impacts on business innovation and investment
decisions. Because of the standardized nature of
the instrument, researchers can make generaliza-
tions about the characteristics, actions, or opin-
ions of large or small groups of people and firms
(Lanfranchi and Pekovic 2014, Bolo 2011, Broz and
Plouffe 2010). Further, a well-designed survey can
allow researchers to isolate the influences of multi-
ple variables on an outcome of interest through the
use of regression techniques or similar statistical
tools. Therefore, a well-designed survey can help
researchers make generalizations about the signifi-
cant changes business owners have implemented
over the course of their operations, and can serve
to isolate and examine how firm representatives
believe specific state and federal policies have af-
fected those changes.

There are, however, a number of disadvantages
and weaknesses to the survey method. First, sur-
veys are inflexible in that they do not allow the
researcher to modify the instrument throughout
the research process, increasing the possibility of
measurement error (Stevanov et al. 2016). Second,
surveys are not well suited to understanding the
in-depth context of social dynamics; they generally
achieve “breadth” (representativeness) at the cost of
“depth” (level of detail). Third, the limited range of
response categories typical of closed-ended ques-
tions may miss what is most appropriate to many
respondents (Aguilar and Garrett 2009). Further, if
a survey has an inadequate sampling procedure or
a low response rate then the validity of the survey
can be compromised because the researchers may

be unable to accurately identify and define trends
(Mola-Yudego and Paavo 2008).

Use of surveys in measuring policy influ-
ences on businesses

Surveys have frequently been used to measure busi-
ness experiences with public policies. Single-wave
surveys, which represent a “snapshot in time” of a
given population, are the most common approach
within the literature. Throughout our research,
single-surveys were often utilized to understand
specific challenges related to biomass utilization,
to identify the most effective policy instruments
within the complicated policy landscapes, and to
identify specific recommendations helpful to im-
proving the natural resources sector. For example,
Lanfranchi and Pekovic (2014) administered a
single-wave survey questionnaire to nearly 17,000
French firms to understand changes in employee
attitudes following the adoption of environmental
standards. Individual employees were surveyed to
understand their attitudes, involvement, and work
effort. Aguilar and Saunders (2011) conducted a
single-wave survey to understand the attitudes of
public sector professionals in two regions of the
U.S. toward various policy instruments for promot-
ing biomass energy. Brukas and Sallnas (2012) ad-
ministered a survey to forest owners and planners
to understand how each population views the ef-
fects of forest plans. This survey was administered
verbally via a semi-structured interview process so
that researchers could take notes on the open-ended
questions within the survey.
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When conducting a single-wave survey, research-
ers will often utilize a pilot survey to pre-test their
survey instrument. These pilot surveys can be
used to improve the quality of the final survey. For
example, in their research on woody biomass en-
ergy policies, Aguilar and Garrett (2009) pre-tested
their survey instrument on members of forestry
and working groups. They used the responses to
amend the survey, which was then administered to
all state foresters and state biomass contacts from
the U.S. National Association of State Foresters and
members of National Council of Forestry Associa-
tion Executives.

Qualitative interviews

In the context of natural resource business expe-
riences with policy, interviews are particularly
helpful because of their exploratory nature. Since
research into business models in sectors such as
wood energy generation is in an early stage, ex-
ploratory qualitative research strategies can aid in

the understanding of how the industry as a whole
functions. This is partly because interviews dif-
fer from surveys in that they typically collect con-
textualized, in-depth information from a smaller
number of respondents and largely or exclusively
utilize open-ended questions to allow respondents
to elaborate and provide detail in their answers.
Researchers conducting interviews generally
do not attempt to gather a representative sample
from a given population, though in some cases
they may aim to interview a broadly representa-
tive cross-section of respondents in order to collect
diverse perspectives. In other cases, interviewers
target “key informants,” those most likely to pos-
sess detailed information about a particular field
or topic. Interview approaches range from highly
structured, in which the same questions are asked
of all respondents (usually in the same order), to
semi-structured, where researchers may vary the
exact questions asked so as to follow the leads of
greatest importance in each interview.
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Advantages and disadvantages of
qualitative interview methods

There are a number of advantages to conducting
interviews. They allow researchers to gain an in-
depth understanding of issues from the perspec-
tive of their interviewees. Additionally, interviews
allow researchers to conduct exploratory research
on topics that have not been examined extensively
because research is still at an early stage or where
there is a lack of statistically representative data.
Interviews can be essential in gaining new insights
into what factors influence business decision-mak-
ing processes. They can also provide perspectives
from firms, or various other stakeholders in the
industry, on how different policies interact with
each other and affect business operations, innova-
tions, and investment decisions. Thus, interviews
can potentially set the stage for later survey or other
more structured research methods (Richter 2013,
Leban et al. 2015). Interviewing key informants
representing multiple perspectives can provide a
comprehensive view of the challenges and inter-
connections among various market, institutional,
and community issues (Becker et al. 2011). Further,
because interviews allow for some level of interac-
tion between the interviewer and the interviewee,
researchers have the freedom to amend their ques-
tions and steer the discussion in the way they see
fit, as well as to seek clarification or probe for elabo-
ration (Leban et al. 2015, Musson 2012, Orozco et
al. 2013).

In spite of these advantages, there are a number of
disadvantages and weaknesses associated with uti-
lizing interviews as a research method. In contrast
with surveys, interviews offer “depth” of contextual
detail but typically do so by sacrificing “breadth” or
generalizability. Along these lines, qualitative data
are generally not analyzable using the powerful
statistical tools available for use with quantitative
survey data. Both collecting and analyzing inter-
view data can be time-intensive processes. In order
to generate valuable data, it is generally necessary
to build trust and rapport with interviewees. Even
when this is successfully done some interviewees
may be reluctant to provide all of the relevant de-
tails of their experiences (Gangadharan 2006).

Use of interviews in measuring policy
influences on businesses

In their efforts to gain insight into natural re-
source industries, researchers have utilized vari-
ous approaches when using interviews to assess
policy impacts on businesses. The most common
approaches are exclusively interviewing business
owners or managers and interviewing a broad ar-
ray of key stakeholders, generally including—but
not limited to—business representatives. In our
research, we came across several cases where re-
searchers utilized interviews to acquire helpful
information regarding policy impacts.

1. Interviews with business owners /
managers

There are a number of examples in the literature
where researchers have successfully conducted
policy-oriented interview research with business
owners and managers in order to yield insight on
the factors that influence business-making deci-
sions. For example, Richter (2013) conducted 20
semi-structured interviews with directors, depart-
ment heads, and senior managers from renewable
energy and business sectors within Germany to un-
derstand how firms deal with challenges prompted
by a transition to renewable energies. Germany was
selected for study because the country is one of
the world’s leading markets for renewable energies
and has established a number of policy targets to
transform the energy sector as a measure to fight
climate change and resource depletion. Research-
ers selected the specific business leaders in this
study because they were forerunners in each busi-
ness category. Although this method did not allow
researchers to generalize across the industry as a
whole, the researchers’ goal in this study was not to
evaluate the industry generally, but instead to high-
light a number of important industry developments.
Because their research focused on forerunners in
the industry, their findings revealed insight into
what factors stimulate the utilization of biomass
and prompt the growth of the industry.

Fischer-Smith (2013) also conducted policy-oriented
interview research with business owners to under-
stand the effect of the Earthquake Support Subsidy
on small and medium-sized firms. Research was
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conducted by means of 26 semi-structured inter-
views with business owners who were selected to
balance respondents from various sectors. The in-
terviews focused on business owners’ experiences
with policy and also asked them to rank their own
individual patterns of interaction with public poli-
cies, including how up-to-date their knowledge is,
what type of information they find valuable in pub-
lic policy, and their impressions about what govern-
ment level makes most decisions. By focusing more
on business owners’ individual levels of policy ex-
perience, context was given to the opinions they
were voicing. This helped researchers understand
more about whether a policy was unclear because
it was inherently confusing, or because a particular
business owner has no interest in being involved.
An understanding of why a policy is unclear is es-
sential when looking to inform policy-makers in
hopes of influencing effective policy planning and
implementation. Understanding why the policy is
unclear can reveal whether the particular policy
needs revision, or whether there is a policy gap in
the framework that should be addressed.

2. Interviews with multiple key
stakeholders representing various roles

As previously mentioned, a multitude of policies
operate at the national, state, and local level that
can affect natural resource businesses. This com-
plex interaction of policies at multiple scales com-
plicates business experiences with policies and can
make policy evaluation a difficult task. Interviews
with various key stakeholders beyond those associ-
ated with private firms can highlight nuances in lo-
cal policy impacts. For example, Becker et al. (2011)
conducted interviews with federal, state, tribal, and
local government staff, loggers, manufacturers,
community leaders, and environmentalists across
eight states to understand what stakeholders felt
was necessary to encourage the use of biomass. The
stakeholder interviews focused on the connections
between the market, related institutions, and com-
munities in order to identify challenges to biomass
utilization in the local context. Leban et al. (2015)
also conducted semi-structured interviews with
various expert representatives from policy, ecol-
ogy, and research and education sectors to gain a
comprehensive understanding of what policy in-
struments and external factors stimulate the use

of biomass. From the policy sector, researchers
interviewed representatives from governmental
institutions, ministries, and agencies that shape
and affect forest policy decisions directly. From
the ecology sector, researchers interviewed repre-
sentatives from NGOs, public institutes and other
bodies that influence policy indirectly. Finally,
from the research and educational sector, inter-
views were conducted with representatives of re-
search and educational organizations that provide
decision-makers with data and analyses. This study
revealed specific policy instruments and external
factors driving the use of biomass in an unstable
market where there was a lack of statistical data.
This allowed researchers to successfully identify
patterns regarding policy influences on the uptake
of biomass.

Chappin et al. (2009) utilized interviews with ex-
perts and business professionals to study the effects
of environmental policies on the adoption of cogen-
eration of heat and power installations in the Dutch
paper industry. The authors commented that many
studies only explore the resource-based impacts of
environmental policies. Therefore, they attempted
to distinguish this study from others by including
behavioral and intra-organizational explanations
in their findings and by focusing on the complexi-
ties caused by the simultaneous implementation of
multiple environmental policies. They did this to
analyze the overall accumulation of policy instru-
ments and to identify the distinct effects of specific
policies over time. Expert interviews were conduct-
ed to assist in the identification of relevant policies.
Then, researchers conducted interviews with busi-
ness professionals. An issue identified in this study
was that because they focused on the effects of poli-
cies over time, many of the policies were enacted
decades before the interviews and people involved
in decisions surrounding those policies were no
longer with the firm. Additionally, because the poli-
cies were enacted so long ago, researchers had to
prompt respondents with an overview of policy in-
struments, highlight key events, and recall context.
This had the potential to affect the content of the
responses. Despite these difficulties, this study was
still able to successfully study the effects that com-
plex policy interactions can have on an industry.
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Secondary data analysis

Secondary data analysis offers a way to reconcep-
tualize and reformulate existing data to answer a
number of different research questions. What dif-
ferentiates secondary data analysis from most other
methods is that the data under analysis were not
collected for the current study and that the research
team conducting the analysis is generally separate
from the team that originally collected the data.
These data can come from a variety of sources, in-
cluding governmental studies, industry research,
or prior academic endeavors. Econometric analy-
sis, which conducts statistical analyses based on
economic models, is often used to determine the
impact of public policies on outcomes of interest,
such as economic activity. While not all economet-
ric analyses exclusively use secondary data, we
include this method here because of its heavy reli-
ance upon secondary data to populate its models.

Advantages and disadvantages of second-
ary data analysis methods

One key advantage of secondary data analysis is
that it can be less expensive and faster to utilize
existing data than to collect new data. Addition-
ally, the data involved in secondary data analysis
are often of high quality if they were generated by
agencies or organizations with large budgets for
data collection and quality control. Econometric
methods can reveal the economic effects of policies
that may be difficult to capture with other research
methods (Kemp and Pontoglio 2011). Econometric
analyses can provide researchers with tools for iso-
lating and examining the effects of complex envi-
ronmental policies that are otherwise difficult to
quantify.

The main weakness in conducting secondary data
analysis is the validity of the data (Nielsen-Pincus
et al. 2013). When a researcher has collected data
for a particular purpose, it can be difficult to assure
that the data will also be appropriate for a second-
ary purpose. The researcher often needs to deter-
mine whether the current research questions align
in such a way as to provide a valid measure of the
variables being analyzed in the current study. Addi-
tionally, secondary data analysis is not well suited
for measuring certain factors, such as the motivat-

ing forces behind decisions or changes made. Re-
searchers have acknowledged the difficulty in mea-
suring the effects of environmental policies with
econometric methods specifically. This is because
the design aspects of environmental policies often
include variables such as strictness, enforcement,
differentiation of instruments, and instrument
combination, all of which are difficult to integrate
into an econometric analysis. Additionally, the syn-
ergies of these different aspects influence the over-
all effectiveness of the policy. Further, researchers
may be limited by a lack of available data regarding
new or rapidly changing policies or markets (Von
Detten and Faber 2013).

Use of secondary data analysis in
measuring policy influences on businesses

1. Econometric analysis

Econometric analysis involves the use of statisti-
cal modeling for the purpose of testing research
questions, analyzing market trends, or forecasting
future trends. What distinguishes econometric
methods from other quantitative secondary meth-
ods is the orientation toward specifically economis-
tic models and analytic techniques. Econometric
analyses are particularly useful in the energy land-
scape because they can provide a method of empiri-
cal investigation of problems at various scales. For
example, they can be used to look at how energy
prices and regulations influence innovation. There
are a number of examples of researchers utilizing
econometric analyses to measure policy impacts
on businesses. For example, econometrics has been
used to examine the effects policies have on busi-
nesses regarding their decisions on things such
as product development, cleaning processes, and
waste management activities (Kemp and Pontoglio
2011). Jenner et al. (2013) looked at the effects of
taxes in encouraging the adoption of renewable en-
ergy technologies in Europe. To do this, researchers
gathered data regarding the effectiveness of feed-
in tariffs as a method of encouraging renewable
energy generation (solar and onshore wind power
development) in 26 European Union (EU) countries.
In order to provide a detailed treatment of the poli-
cies, researchers looked at a number of different
factors including variability in tax size, contract
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duration, digression rate, and electricity price and
production cost to estimate and examine the return
on investment.

A number of other studies also demonstrate the use-
fulness and versatility of an econometric method
of studying policy effects on firms, including many
investigations of policy influences on renewable en-
ergy generation. Guo et al. (2013) utilized economet-
ric analyses to explore the effects of woody biomass
policies on the siting decisions of new bioenergy
projects. Additionally, Shrimali and Kniefel (2011)
used econometric analyses to estimate the effects
of state policies on the uptake and utilization of
various emerging renewable electricity sources
including wind, biomass, geothermal, and solar
photovoltaic. Haitao and Powers (2010) also con-
ducted an econometric analysis to measure the
stringency and evaluate the impacts of renewable
portfolio standard policies on in-state renewable
electricity development. Finally, Martin et al. (2012)
used econometrics to estimate the impact of the EU
Emissions Trading System (ETS) on firms.

2. Non-econometric secondary data analyses
There are also a number of examples of non-econo-
metric methods of secondary data analysis in the
literature. Broz and Plouffe (2010) used a non-econo-
metric secondary data approach to determine how
monetary policies affect firms’ monetary decisions.
They utilized data from the World Bank’s World
Business Environment Survey (WBES), which col-
lected firm-level data by administering a survey to
firm managers from nearly 10,000 different busi-
nesses. The authors note that their analysis sought
to provide a more proximate understanding of how
monetary anchors impact private-sector inflation
concerns. This study is a notable example of a sec-
ondary data analysis because of the robustness of
the data used. The authors stated that a micro-level
approach provides a more proximate relationship
and corresponding analysis of monetary policies
than a broader analysis would be able to accom-
plish. While their study was not specifically fo-
cused on natural resource businesses, this same
approach could help researchers study and under-
stand different innovation tactics and policies on
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a small scale to help sustain businesses in the face
of various energy, environmental, natural resource
management, and other relevant policies.

Gangadharan (2006) also utilized data from the
World Bank by analyzing data from a 1995 World
Bank survey conducted in Mexico. The 1995 survey
was designed to represent Mexican industries in
categories that were defined by sector, size class,
and location. The World Bank surveyed representa-
tives at 236 plants (62 in food sector, 62 in chemical
sector, 51 in non-metallic minerals, 61 in metals)
about compliance with environmental regulation
and management. As part of a secondary data anal-
ysis, Gangadharan (2006) examined incentives that
firms face to initiate environmental improvement
programs and comply with regulations. This re-
search analyzed firms’ compliance with environ-
mental laws and examined if they have implement-
ed any improvement programs with respect to their
environmental performance or if they had plans to
undertake improvements. The significance of this
study was that researchers used the existing data to
reformulate the analysis to gain an understanding

H
Y
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e

into why some firms comply with policy even when
there is little financial incentive to do so while oth-
ers continually violate environmental regulations.

Calel and Dechezlepretre (2016) compared the thou-
sands of firms in the EU that are regulated under
the ETS, the largest policy initiative of its kind in
the world. Research was conducted to determine
whether firms filed climate-related patents or pat-
ents protecting low-carbon technologies. To analyze
patent data, researchers looked to the World Patent
Statistical Database, which is maintained by the
European Patent Office. Their analysis exhausted
the database of 8.5 million European firms, 5,000 of
which were regulated under the EU ETS. This pat-
ent-based secondary data analysis was an effective
research method because it afforded researchers the
opportunity to comprehensively evaluate the EU
ETS and its effects on businesses. Researchers look-
ing to understand what policy mechanisms prompt
natural resource business innovations could use
a similar research strategy as Calel and Deche-
zlepretre, so long as most innovations are captured
through the filing of patents.
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Mixed-method approaches

Mixed-method research differs from single-method
research in that it allows researchers to approach
problems from multiple angles simultaneously
by overcoming the inherent limitations of single
methods. Researchers can thus “triangulate,” cross-
checking data collected via one method against
data collected via other methods. Because of their
multi-faceted nature, mixed-method approaches
are particularly useful in helping to highlight areas
where further research is needed, or where differ-
ent research methods could be useful (Brukas and
Sallnas 2012).

Interview / secondary data analysis
combinations

Interview and secondary data analysis combina-
tions are a common mixed-method approach to
research: the secondary data analysis provides
broad, representative patterns while interview data
provide depth and context. There are a number of
examples of this approach in the literature. Gossum
et al. (2009) conducted a comprehensive analysis

to evaluate and estimate the level of support for
various new policy instruments for forest expan-
sion in northern Belgium. To do this, researchers
first conducted 26 interviews with representatives
of various political parties, Parliament, cabinet ad-
visors of the Minister of the Environment, interest
groups, experts, environmental NGOs, and other
stakeholders. Next, the researchers conducted four
interviews with experts on forest expansion policy,
to obtain a second dataset that consisted of highly
specified information. Finally, the researchers con-
ducted a web-based search on countries with a high
similarity in culture, socio-economic structure,
population density, and forest cover to find possible
transferable policy instruments. This web-based
search, which comprised their third set of data,
was conducted to inform the design of proposed
policy instruments. Researchers emphasized the
need to collect three distinct datasets to triangulate
their findings and increase the validity of the study.
Their analysis allowed them to indicate regulation
gaps and also to comment on design options for
policies.
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Interview / survey combinations
Interview and survey combinations are also a com-
mon mixed-method research approach. Interviews
may be used to understand key concerns and pat-
terns that are then tested through a more extensive
and representative sample of actors, or interviews
can be used following the survey to aid in interpre-
tation of results. There are a number of examples
of this mixed-method approach in the literature.
Orozco et al. (2013) collected their data in two
phases to gain an understanding of Oregon’s forest
sector innovation system. In the first phase, they
administered semi-structured interviews to allow
freedom to probe for clarification or elaboration.
Interview results were then used to inform survey
development. For example, data collected during
the interviews were used to identify the specific
organizations, policies, and incentives to ask about
in the survey phase of the study. To supplement the
interview process, researchers also collected data
via a web-based secondary data analysis to help
inform the survey development process. Their sur-
vey was mailed to a group of representatives from
various forestry agencies, firms, and associations
in Oregon.

Another example of an interview and survey
mixed-method approach is Engau and Hoffman’s
(2010) evaluation of perceived uncertainty regard-
ing regulation targeting carbon-intense industries.
Often, when interview and survey combinations
are utilized, the interview is done prior to survey-
ing, given that conducting interviews can assist in
the development of survey instruments. Engau and
Hoffman (2010) deviated from this traditional ap-
proach and conducted a survey first and then con-
ducted interviews with executives from affected
firms after survey data had been analyzed, helping
them cross-verify their quantitative results and sup-
port their conclusions.

Case studies

Case studies represent a unique research strategy in
which multiple data sources are used to understand
the intricacies of one or more “cases” of a particular
phenomenon to answer a research question. The
cases themselves may be chosen for many reasons,
including to maximize variability, to focus on ei-

ther representative or atypical cases, or to test the
limits of a particular theory, but they are generally
not chosen randomly. Case study researchers at-
tempt to detail the inner workings of a particular
example (or examples) of a phenomenon in order to
illuminate important relationships and dynamics,
or to build hypotheses for future studies (Yin 2014).
The boundaries of case studies may vary widely,
from entire countries or sectors to studies of indi-
vidual innovations or businesses.

Advantages and disadvantages of case
study approaches

There are a number of strengths and advantages
to using a case study as a research strategy. Case
studies’ greatest strength is their deep empiri-
cism—their ability to detail a complex suite of in-
tersecting factors that inform the dynamics of the
cases under study. This ability to examine the vari-
ous intersecting factors in the cases under study
makes the case study research method well suited
to look at the complexities involved in natural re-
source business decision-making processes. The
flexibility of the case study research method also
allows researchers to develop expansive descrip-
tions, generate hypotheses, and make comparisons
across cases (Buttoud et al. 2011). Additionally, case
studies can be used for hypothesis testing, particu-
larly when they analyze an “extreme” or “critical”
case (Flyvbjerg 2006). Further, case studies can
produce a wide range of findings based on various
data sources (persons, times, places), methods (ob-
servations, interviews, etc.), and data types (textual,
quantitative, etc.). This potential mix of primary
and secondary data, in addition to the numerous
ways data are collected, offers researchers the op-
portunity to substantiate their findings through the
convergence of multiple data sources (Kah-Hin and
Yeo 2012).

There are also a number of disadvantages and
weaknesses to case study research. First, case stud-
ies can often be more complex and time-intensive
than other research strategies. Second, the diver-
sity and complexity in many policy systems makes
it difficult to directly compare policies in a case
study or across cases (McCormick and Kaberger
2007). Additionally, because data are generally col-



14 Assessing Policy Impacts on Natural Resource Businesses: A review of research methods

lected from a smaller number of units, and because
phenomena are examined by applying an in-depth
analysis to a controlled area of focus, statistical
generalization is normally not possible (Stevanov
et al. 2016). Referring specifically to bioenergy sys-
tems, researchers have voiced concern with using
case study research. This is because the field of bio-
energy is relatively new, and there is great diversity
in the field, making it difficult to compare multiple
bioenergy case studies (McCormick and Kaberger
2007).

Use of case studies in measuring policy
influences on businesses

Common case study approaches to assessing policy
impacts on businesses include case studies of suc-
cess stories, comparative case studies, sectoral case
studies, and spatial case studies.

1. Success case studies

Within the case study method, researchers often
focus studies on success stories within a given sec-
tor. Case studies that highlight success stories in
natural resource industries can help researchers
understand what decision-making strategies, inno-
vation decisions, and policy impacts have resulted
in significant and positive changes for business
owners. Kah-Hin and Yeo (2012) conducted a case
study to categorize barriers to energy efficiency and
to gain an understanding of the relationships be-
tween them. Their research focused on Glaxo Well-
come Manufacturing Singapore’s energy efficiency
because this firm has been active and successful in
pursuing energy efficiency and conservation mea-
sures for over a decade. Researchers analyzed the
various stages of the energy efficiency barriers via
a feedback loop to look at the motivation behind
energy efficiency and conservation initiatives, the
capability of the initiatives to be successful, the
corresponding implementation of the initiatives,
and finally, the results. Madlener (2007) undertook
a case study that looked at two different biomass
district heating (BDH) plants in the Vorarlberg
province in Austria. The case studies were used to
analyze and draw conclusions about BDH plants at
a national level, at the level of the federal province
of Vorarlberg, and also at the plant level. One of the

plants was a successful BDH plant, chosen for the
purpose of understanding what factors influenced
its success. Research focused on the role of public
policy, local actors, and economics on the market
diffusion dynamics of rural BDH plants. The goal
of their research was to identify what factors make
a plant successful in order to serve as a model for
later BDH developments.

2. Comparative case studies

Comparative case studies allow researchers to com-
pare multiple cases of a common phenomenon. But-
toud et al. (2011) focused their case study on firms
demonstrating four distinct avenues of innovation
in the forestry sector. They analyzed institutional
innovations in relation to forestry policymaking in
Austria, Scotland, and France in order to reflect
on the role of the market, analyze the inter-linking
of policy decisions, and to develop ideas regard-
ing how to promote innovation in the forestry sec-
tor. Rogge et al. (2012) interviewed diversified and
specialized technology providers as well as both
large and small corporate actors in both established
power generation fields, such as coal and gas, and
emerging power generation areas, such as wind and
biogas. The diversity of the sample was essential to
capture the wide range of corporate responses to the
EU ETS. Interviews were conducted with experts,
in addition to people representing technology, strat-
egy, sales, and climate policy areas. Researchers
said that the mixed and comparative case study
approach was especially useful for studying com-
plex contemporary phenomena of emerging power
generation fields. Hoberg et al. (2016) conducted a
comparative case study of four Forest Stewardship
Plans (FSPs) in British Columbia to examine the
effects of regulatory reform on forestry practices
and innovation. The sample was chosen by means
of a broad survey and interview process to iden-
tify four FSPs that spanned an array of company
sizes, geographic locations, and commitments to
various forestry-related initiatives. By comparing
FSPs that were implemented in a variety of sectoral
and spatial areas, researchers were able to conduct
an in-depth exploration to analyze and compare
behavioral responses to regulatory reform within
a diverse study sample.
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3. Sectoral case studies

Sectoral case studies allow researchers to focus on
a specific business, governmental, or non-profit sec-
tor. Raitio (2012) combined interviews and a legal
analysis to analyze the relationship of collabora-
tive planning to the regulatory context in Finland.
The goal of the study was to understand the role
regulatory structures play in collaborative natural
resource planning strategies and decisions. For-
bord et al. (2012) conducted a sectoral case study
that examined five different businesses operating
at various stages in the bioenergy supply chain. Ex-
perts assisted the researchers in their selection of
the five case studies to exemplify the growth of new
bioenergy firms in the Netherlands. Each case study
represented a different business actor operating at
a certain stage in the supply chain, which gave the

el

researchers a comprehensive look into the Nether-
lands’ bioenergy sector. The Oregon State Univer-
sity (OSU) Chemical Engineering Department, the
OSU Institute for Natural Resources, and the OSU
Oregon Wood Innovation Center (2007) developed a
case study to assess barriers to biomass utilization
and identify opportunities for increased utiliza-
tion. To do this, researchers conducted interviews
with 23 stakeholders from the landowner sector
(industrial private and non-industrial private), from
the forestry sector (biomass users), and from the
pulp and paper sector. The high volume of stake-
holder opinions gave researchers an extensive look
into the biomass sector by identifying barriers and
opportunities related to the biomass utilization in
Oregon.
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4. Spatial case studies

Spatial case studies allow researchers to focus
their study on a specific geographic area of inter-
est. Thornley and Cooper (2008) conducted a spa-
tial case study to look at the capacity of bioenergy
electricity generation and actual bioenergy outputs
for four European countries. They utilized a spatial
case study to compare the growth of the bioenergy
industries with the country’s national energy poli-
cy. The data juxtaposing the capacity of bioenergy
generation and actual bioenergy output were com-
pared against a timeline of policy initiatives from
1990 to 2007. Researchers also conducted inter-
views with experts who had direct experience with
the bioenergy industry to understand the details of
policy development during the study time frame.

Researchers also often conduct spatial/sectoral
case studies. Spatial/sectoral case studies allow re-
searchers to focus their study on a sector within a
specific geographic location of interest. McCormick
and Kaberger (2007) conducted a spatial/sectoral
case study that examined 12 cases of bioenergy sys-
tem development from eight European countries.
Not only did they seek to study the challenges con-
fronting the EU and its member states in regards
to their implementation of bioenergy systems, but
they also sought to study the bioenergy sector to
break down the supply chain to truly understand
all of the elements at play within the whole system.
Researchers identified four major areas within bio-
energy systems as biomass resources, supply sys-
tems, conversion technologies, and energy services.
Researchers also acknowledged the role of various

actors from outside the bioenergy sector that play
a role in how the system functions. Researchers
analyzed their case studies from this spatial/sec-
toral approach to explore the EU bioenergy sector
as a whole.

Other approaches

Aside from the various single-method and mixed-
method approaches that were discussed throughout
this paper, there are other research methods that
do not fit into any one of the generalized categories
previously mentioned. One example is a study done
by Aguilar (2009), where the goal was to help guide
the establishments of wood-based bioenergy plants
in the Southern part of the United States. Research-
ers classified their mixed-methods approach as a
“spatial econometric analysis,” which utilized a
survey questionnaire, a spatial case study analy-
sis, and an econometric analysis. First, researchers
conducted a literature review to develop a survey
that was then sent to owners and managers of saw-
mills. Next, they conducted an exploratory spatial
analysis and gathered data about location patterns
of sawmill companies. Then, researchers performed
a spatial econometric analysis incorporating GIS
data. Researchers noted that the survey was useful
in identifying the location preferences based on de-
cision makers’ opinions, the spatial analysis helped
identify where future expansions can be expected,
and the econometric model allowed them to see
what policies were successful and what recommen-
dations should be made.
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Summary and conclusions

In this paper we reviewed various approaches used
to study the effects of policy instruments on natural
resource business decision-making. Understanding
these diverse methodological approaches, includ-
ing their advantages and disadvantages, is essen-
tial for academics and policy analysts attempting
to determine the effectiveness of natural resource
policies and programs and inform the design of ef-
fective public policies. One important conclusion
from our review is that there is no single method
that is clearly superior for assessing policy impacts
on firms; the method chosen in a particular case
should reflect the specific research question under
study as well as considerations such as the presence
or absence of prior research in the field, availability
and quality of existing data, and the accessibility
and knowledge level of potential research subjects.

When investigating rapidly changing environments
and areas that lack robust or extensive data, ap-
proaches such as surveys and interviews are use-
ful. Survey methods may be preferred when the
objective is to draw inferences about population (of
people, businesses, etc.) Successful survey research
depends on the existence of a well-defined popula-
tion, a means for generating a representative sample
of that population, and the presence of a sufficiently
large number of individuals willing to complete a
survey instrument. Surveys may be less appropri-
ate, however, where the population is unknown or
poorly defined or where not enough information is
known to construct meaningful response catego-
ries. Interviews can be used to generate in-depth
information and detail on policy impacts. This in-
formation can be useful in its own right, and can
also be a resource for informing surveys (or for in-
terpreting the results of prior surveys).

When looking to re-conceptualize and re-frame
an existing area of study, researchers can utilize
secondary data analysis, which offers researchers
another way of understanding how policies affect

businesses. Secondary data analyses may also offer
the chance to utilize high quality data, which can
increase the validity of the findings. Econometric
methods can reveal the economic effects of poli-
cies, and offer researchers a way to isolate the eco-
nomic effects of complex environmental policies
that would be otherwise difficult to quantify with
other research methods.

Mixed-method approaches offer researchers options
for overcoming the inherent limitations of single
methods by allowing them to approach problems
from multiple angles simultaneously. For example,
researchers can utilize combinations of interviews,
surveys, and secondary data analyses to provide a
multifaceted picture of policy impacts. As a par-
ticular mixed-method research strategy, the case
study may be useful for detailing the complex suite
of intersecting factors that inform the dynamics of
the case or cases under study. This allows research-
ers to develop expansive descriptions, generate hy-
potheses, and make comparisons across cases in
order to assess interactive policy systems as well
as individual policies in isolation.

In addition to the various methods discussed in this
paper, there are other research methods that could
be utilized. For example, we did not find any ex-
amples in the literature of a technology case study,
which can be used to show how different regulatory
mechanisms encourage innovations that are both
incremental and radical (Kemp and Pontoglio 2011).
There is also relatively little existing research that
attempts to analyze the impacts of policy systems
as a whole, a task that implies greater methodologi-
cal complexity than studying individual policies in
isolation. Given the proliferation of public policies
that affect natural resource businesses, as well as
the diversity of firms engaged in natural resource
utilization, much work remains to be done in un-
derstanding business decision-making to inform
policy design and support innovation.
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Appendix A: Methods used to gather research data

We used a multi-pronged approach to searching
for relevant material for this methodological re-
view. We began with a known set of articles from
prior research and publications on policy impacts
on natural resource firms. We then proceeded
to search for additional sources using academic
search engines and a targeted review of specific
journals. Articles were selected based on their in-
tent to assess policy impacts on businesses; only
those articles with sufficient methodological detail
to contribute to our analysis were included. The
academic search engines used included Business
Economics and Theory, Business Source Complete,
EconLit, Environmental Studies and Policy, Google
Scholar, Health and Wellness Resource Center,
HeinOnline, ProQuest Political Science, and West-
law. In conducting our searches we used a num-
ber of search terms including “business owner(s),”
“business manager(s),” “policy effect(s),” “policy
impact(s),” “legal impact(s),” “legal effect(s),” “deci-
sion-making,” “business decisions,” decision-mak-
ing process,” “policy implementation strategies,”

” G«

“program implementation strategies,” “policy
implementation,” “policy assessment,” “program
assessment,” “program implementation,” “policy

implementation research,” “program implementa-
tion research,” “program uptake,” “policy uptake,”
“program effectiveness,” and “policy effective-
ness.” We also paired these various search terms
with secondary search term such as “firms,” “busi-

” “opinion,” “perception,” “research,” and
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ness,
“research strategies” to keep the search focused
on the types of articles we were trying to elicit.
The specific journals reviewed were Forest Policy
and Economics and Ecological Economics. For this
targeted journal review, we reviewed every issue
published since 2005, manually scanning for ar-
ticles that appeared to provide new methodologi-
cal insights or that otherwise appeared relevant to
our objectives. Our review of the articles was used
to populate an Excel database with information re-
garding the method, method summary, whether it
was a single- or mixed- methods approach, wheth-
er there was a single policy or multiple policies an-
alyzed, advantages and disadvantages of the study,
and notes on whether the topical area was relevant
to our own research. We used this database, along
with the details of our literature review, to inform
our synthesis of methods.
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