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Abstract

The research domain Industry Studies and Public Policy (IS&PP) seeks to further our understanding of
industrial practices and managerial challenges by explicitly considering contextual details in the design and
interpretation of research studies. These details can be vital considerations when shaping public policies.
This article reviews a sample of IS&PP publications and analyzes the content of 180 selected papers — 85
papers published in the Production and Operations Management (POM) journal and 95 papers published
in related journals between 1992 and 2014. Our analysis of the sample dataset and examination of exemplar
papers provide four findings. First, studies in different industries emphasize different themes of operational
decisions. This difference in emphasis reveals potential research opportunities, especially for conducting
inter-industry studies. Second, our analysis reveals a shift in focus over time. Earlier studies contain a mix
of benchmarks and inter-industry comparisons, while later studies tend to be context-specific, intra-industry
studies. Third, we report on empirics=> analytics=> empirics cycles that reveal gaps for building novel
theories. Finally, we observe that the relationship between POM decisions and public policy is bi-
directional. This highlights the need to jointly examine operational decisions with policy considerations,

especially in information goods, healthcare, sustainable operations and high-tech manufacturing industries.
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1. Introduction

Industry studies have been defined as “research that demonstrates significant personal investment in
developing an understanding of the markets, firms and institutions of an industry and frequently involves
the integration of direct observation with appropriate theory and analysis” (ISA 2015). Consistent with this
definition, Industry Studies and Public Policy (IS&PP) researchers take a multi-thematic approach to
understanding firm- and industry-level issues (Giarratani et al. 2013, p. 3). The heritage of industry studies
can be traced to Adam Smith (1723-1790), who established the scientific foundation of economics and its
social effects by grounding his work in the direct observation of production processes. The general approach
to industry studies combines qualitative, in-depth case studies with applied quantitative methods to increase
the awareness of industry-specific characteristics that influence managerial decision making. In POM,
industry studies address managerial activities such as supply chain development, service delivery, and
research and development (R&D) decisions within a single industry, or comparative studies across similar
industries, or both. Allied public policy research seeks to understand the courses of action, regulatory
measures, laws, and resource allocation as set by a governmental entity or its representatives. POM studies
have traditionally involved the linkage between observed industrial practice and the public policies that
affect those practices. While some legislation, governmental fiscal support, taxes, and incentive schemes
may affect all industries similarly (e.g., minimum wage, unemployment benefits), many policies impact
specific industry sectors uniquely. For example, the U.S. Food and Drug Administration (FDA) policies
shape the U.S. pharmaceutical industry’s dynamics and operating practices (see Anand et al. 2012; Macher
and Boerner 2012;).

This paper examines trends in IS&PP by reviewing the POM literature in this research domain. In
keeping with the spirit of leveraging details in IS&PP, we quantitatively analyze the content and provide a
gualitative context through exemplar studies in research design and inference making. The motivation for
this research is to establish a roadmap for future POM research on industry and public policy issues. A
central tenet of the IS&PP research approach is that context influences industry dynamics by shaping the
decisions of individual actors in general and collective industry actions in particular (Lester 1995). This
approach has been deployed in disparate academic disciplines ranging from economic geography
(Giarratani et al., 2013) to political economy (Berger 2013). The focus on contextual details creates a natural
affinity for POM scholars who observe and theorize about operational decisions of an organization (e.g., a
factory, hospital, retail store etc.), a firm, a supply chain or an industry. For instance, the research underlying
the book, The Machine That Changed the World (Womack et al. 1990), an exemplar amongst POM studies,
was based on the industry studies approach. This book, based on a five-year study, describes competitive
actions in the global automotive industry, along with Toyota’s extremely successful leap from mass to lean

production. It influenced managerial thought, not only in the automotive industry, but in various industries
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such as aerospace (Nightingale and Mize 2002), retail and textile (Abernathy et al. 1999) and healthcare
(Thompson et al. 2003). These follow-on studies showed that implementation success for lean production
depended upon contextual details, such as the longer lifecycle of aerospace products compared to
automotive products. It has resulted in a series of theory-building studies on process design, productivity,
and quality in various fields such as organizational science (Adler et al. 1999), POM (Shah and Ward 2003,
2007) and information systems (Roberts et al. 2006; Parker and Van Alstyne 2010; Anderson et al. 2014).
Some of these studies engendered debates about alternative operating strategies and competiveness in
specific industries such as automotive, chemicals, computers, information storage, machine tools, and
semiconductors (Piore and Sabel 1984; Clark et al. 1985; Dertouzos et al. 1990; Benson et al. 1995; Fine
1998; Anderson et al. 2000; Baldwin and Clark 2000; Cachon and Olivares 2010; Berger 2013). Some
scholars have called for sector-specific public policies and regulatory support for manufacturing
technologies and operations in telecommunication industries based on the need for integrating R&D
decisions, production yields, downtimes, and production organization in the launch of photonics products
(Fuchs 2014). The nexus between industry studies and public policy remains a widely scrutinized arena
where contextual details are often the fulcrum of debates.

Another motivation for such studies is that many theory-driven explanations for industrial organization
decisions espouse generalized outcomes, such as productivity gains through information technology aimed
to apply in various contexts. However, observed phenomena (e.g., country or firm level differences in
productivity) have not converged as predicted. Giarratani et al. (2013) argue that industry studies provide
a lens for examining the differences between various economic theories. Giarratani et al. also argue that the
fundamental organizational changes brought about by globalization (e.g., outsourcing and restructuring),
translate differentially into representative firms from different industries because each firm is influenced
by its unique context. However, even when firm-specific heterogeneity is modelled explicitly, extant
models (e.g., fixed-effects regressions) fail to capture the unobserved heterogeneity between industries,
firms, and the allied public policies influencing and governing them. Such heterogeneity, which is best
examined through context-specific research, underscores the need for detailed examination, particularly in
production systems (Lester 1995).

Focus on context-based specificity often compromises generalizability. Given POM focus on studies
that use broadly formulated models to establish widely applicable findings, why should studies narrowly
focused on a single industry be pursued? We have identified two potential answers. The first is
heterogeneity, which suggests that broadly formulated business rules and policies can have differing, and
sometimes unexpected, effects (positive or negative) when the policy implementation is compared across
specific industrial contexts. For example, Bitran et al. (2008) has shown that, in general, service customers

prefer fast service. However, within the auto insurance industry, fast service by insurance adjustors, which
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results in a shorter time spent with clients, correlates paradoxically with both increased cost because
adjusters tend to err on the high side during estimation to minimize the potential for back-and-forth
negotiation with customers, and decreased customer satisfaction because customers feel that they have not
had their claims properly examined (Senge and Sterman 1992). More recently, Jefferson Pilot Financial
defined service process metrics and posted these results so that if problems arose with service time,
employees could see where and why the performance was suffering (Swank 2003). Other service firms,
such as Progressive Insurance, have implemented operational innovations such as “immediate response
claim handling” to create differentiation based on customer concerns about response time after filing claims
(Hammer 2004). This highlights the importance of the contextual circumstance moderating the general
desirability of shorter service times. We have also seen this type of focus in sister domains. For instance,
Porter and van der Linde (1995) linked environmental regulations to competitiveness and the promotion of
innovation. Follow-on work in the strategic management field examines the systematic differences across
industries (McGahan and Porter 1997; McGahan and Victer 2009). Researchers in this domain have
highlighted the need to examine strategic issues within a single context — to explore the micro-foundations
of an individual firm’s strategy (Teece 2007). Such an approach requires novel types of data or analytical
methodologies. For example, medical diagnostics data such as functional magnetic resonance imaging
(FMRi) of the brain have shed light on specific organizational theories such as attention control and the
emergence of routine practices (Laureiro-Martinez et al. 2015).

Public policy scholars (Colander and Kupers 2014) have called for the examination of policy decisions
from the bottom up (e.g., based on an examination of implementation challenges) as well as from the
traditional top-down (e.g., driven by a macro-economic view of problems) because these decisions
constitute a complex evolving system that involve both top-down and bottom-up considerations. Many
public policy makers now design policy to account for the heterogeneity within an industry. For example,
healthcare industry laws in the U.S. now regulate the number of days a patient can stay in a hospital
following childbirth and various other surgeries, and explicit medical insurance policies account for
performance heterogeneity by penalizing high rates of readmissions, which impact operational decisions
such as hospital-bed scheduling and medical-rounds sequencing (Brown et al. 2014).

This literature review examines a sample of 180 IS&PP papers selected based on keywords and related
content analysis (described later in the paper). The sample includes 85 papers in the POM Journal from its
inception in 1992 to 2014, along with 95 papers published on similar POM topics in 13 related journals
over a comparable 22-year period. Based on our analysis of the IS&PP paper sample, we identify the role
of industry studies and public policy as it pertains to research trends in the POM field. (In the Reference
section, an “*” denotes inclusion in the POM Journal sample of papers, while a “#” sign denotes the paper

is from another POM-focused journal sample of papers). We find that an increasing number of papers
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published over time in the POM Journal are industry studies (from single digits in the 1990s rising to nearly

10% of all papers published annually in recent years). These papers may not be explicitly labeled “industry

studies” or “public policy” research, however, they all draw upon either industry-specific details or related

public policy features to form the underlying research framework. In the next section, we describe aggregate

statistics based on these sample papers, including their industry sectors and units of analysis. The

contribution of this paper lies in identifying trends and potential gaps in IS&PP research as it applies to the

production and operations management field. Specifically, four findings emerge from our analysis and

examination of exemplar papers:

(1

(1

D)

The aggregate analysis reveals that studies in different industries emphasize different themes of
operational decisions. We made comparisons based on these themes to point to potential gaps and
opportunities in the POM literature for IS&PP research. This difference in emphasis also reveals
particular research opportunities, especially for conducting inter-industry studies. For instance, the
technology sector papers in our sample emphasize the impact of R&D and product design on firm
performance in terms of unit cost or development productivity. In contrast, the service sector papers
in our sample emphasize the impact of customer service quality and delivery on firms’ financial
performance and market share. Thus, we suggest that service researchers can identify a new class of
opportunities by further exploring the role of service design and development, especially in industries
where more technology-enabled services are deployed. Likewise, researchers in the technology sector
can consider the role of quality and service delivery, particularly with the current servitization trend
(Wilkinson et al., 2009).

Our analysis of the sample yields methodological differences and gaps. Early studies (1992-2002)
contain a mix of benchmarks and inter-industry comparisons. Later studies (2003-2014) are
dominated by intra-industry research. These two groups also differ in terms of measures and
methodology employed. The early studies contain relatively more survey-based data and theoretical
or review studies, whilst the later studies show an uptick in analytical models and regressions based
on objective data. This trend speaks to the potential to use mixed measures and multi-method (e.g.,
casework followed by regression analysis) approaches, as well as potential methodology and theory
gaps. The IS&PP research approach by definition supports a multi-method orientation to
understanding context and policy implications.

We also observe empirics—>analytics>empirics cycles, with successive papers building on findings
within a single industry that are derived from distinct methodologies. Recognition of such cycles can
also spur new research ideas and directions. Sister disciplines such as industrial organization in
economics have also reported a shift from an early emphasis on cross-industry empirical studies, to

theory-based research and then a return to single-industry empirical research (Bresnahan and
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Schmalensee 1987). The focus on context-rich industry data offers new and more nuanced theories
of operations, and also strengthens the linkages between operations management and sister
disciplines like marketing and finance. See, for instance, Gaur and Fisher (2005) and Kesavan et al.
(2010) for discussions on measuring retail inventories, follow-on use of inventories, and retail profit
data to improve forecasts, or see Van Donselaar, Gaur et al. (2010) for a discussion of the linkages
between ordering behavior and automated replacement.

(IV) The relationship between operations management and public policy is bi-directional. Exogenous
policies shape operational decisions, yet the implementation challenges associated with operational
decisions can in turn create the case for alternative public policies. Importantly, this bi-directionality
often hinges on the industry context. For instance, Atasu and Van Wassenhove (2012) point out how
producers in the e-waste context adjust for differences in how legislation impacts different supply
chain members. Over time, we found an increasing number of publications that study the interface
between production and operations management and public policy, especially in sectors such as
healthcare and high-tech manufacturing. Based on these studies, we identify opportunities for such

further studies in section 4.

The rest of the article is organized as follows. Section 2 details the selection process and aggregate statistics
of our sample of 180 papers. Section 3 describes the theory content and related research design choices
within the sample. It also describes some exemplar papers for cross- and single-industry studies (sections
3.1 and 3.2) along with the previously mentioned empirics=>analytics>empirics cycles observed in the
sampled papers (section 3.3). Methodological challenges and opportunities are discussed in sections 3.3,
3.4 and 3.5. Section 4 addresses the intersection between industry studies and public policy research, and
the dual-causality between them through feedback effects. Section 5 identifies the studies opportunities and
limitations. Section 6 summarizes the findings with a forward looking commentary on ways to identify

potentially fruitful research directions.

2. Data Set and Aggregate Findings

This section describes the sample collection rationale and the study’s boundaries. It includes the aggregate
statistics for the sample of 180 published papers used in our review. We then conduct a content analysis of
these papers to identify key themes and structures used in industry studies and public policy research. We
identify and compare frequently occurring themes and related information about business and policy trends
across industries to examine patterns and identify areas of strength and gaps in the assembled sample of

papers. These patterns allow us to make inferences about the trends in IS&PP research.

Page 6



2.1 Sample

The task of identifying a comprehensive sample of IS&PP papers in the POM Journal required identification
of key search terms along with a clear boundary for excluded papers. We aimed to identify papers in the
POM field that had either an industry perspective, a policy focus, or both. We took a dual approach: we
performed an initial manual search to test the selection of papers, and then an electronic search using journal
database search engines. For the initial search, we manually examined the five most recent years of the
POM Journal (January 2009-May 2014) and reviewed each issue to identify papers that reflected an impact
on public policy (or vice versa) or offered insights that were relevant to specific industry sectors. As for the
search boundary, we did not include papers at the macro level (i.e., research that had a regional or country
focus) or papers at the micro level (i.e., studies that examined operating policies on the factory floor level).
Independently, this manual examination was replicated by searching for industry studies papers in the POM
Journal database for the same five-year period. In the electronic search, we searched for articles that
referenced “industry”, “industries”, “public policy” or “public policies” in the title or abstract, as well as
the individual names of numerous industries—automotive, electronics, healthcare, pharmaceutical, steel,
retail, clothing, computers, etc. We then confirmed that the electronic search terms captured all the papers
found manually and then used these terms to scour the remaining issues of the POM Journal (from 1992 to
2008). In doing so, we identified a total of 85 papers published in the POM Journal since its inception that
had an industry or public policy element (identified by a “*” in the references). Later we used these search
terms to establish a related-journal sample of papers (described in the next section) that addresses
production and operations management themes drawn from peer-reviewed literature in alternate business

and management journals.

Figure 1. Industry Studies & Public Policy Figure 2. Percentage of IS&PP Papers in
(IS&PP) Papers in POM Journal by Year POM Journal by Year
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We do not claim that this is an exhaustive list of industry studies and public policy papers in the POM
field, but it is representative of the IS&PP work published between 1992-2014. Across the 22-year history
of the POM Journal, we found an increasing number of papers that reflect either an industry or public

policy-specific theme (see Figure 1), even when accounting for the general increase in the number of papers
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in each volume over time (see Figure 2). These trends have more than one explanation. First, several of
these studies acknowledge their funders, such as government agencies, suggesting that such work is finding
increasing support. Second, we also identified several upticks in submissions, as shown in Figures 1 and 2.
These spurts generally were associated “special issue” publications with an industry focus, for instance, in
areas such as “retail operations” in 2013. The trend line in Figure 2 indicates that our sample includes nearly
10% of all published papers in the POM Journal in the five most recent years. The POM Journal sample
includes 70 industry studies and 15 public policy papers; the trends are pertinent to both types of work.

An examination of the sample papers indicates that research on a wide variety of industries has been
published in the POM Journal (see Figure 3). While papers in manufacturing, technology and healthcare
dominate, 20 different industry groups based on the nature of the tasks (e.g., type of manufacturing) were
identified. The selected papers also reflect the different units of analysis (see Figure 4) with a mix of
research at the project, product, process, factory, firm, supply chain and industry levels, demonstrating that
IS&PP research can occur across many units of analysis, not just at the firm or industry level.

Figure 3. IS&PP Sample Papers in POM Figure 4. IS&PP Sample Papers in POM
Journal by Industry Journal by Unit of Analysis
Hospitality, 1%
Retail, 2% Other, 8%
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To compare the themes and methodologies of POM Journal sample papers and IS&PP research
published in related peer reviewed journals, we collated a benchmark set of papers with a POM focus that
were published in other peer-reviewed management journals. We conducted an electronic search process
similar to how we identified key papers in the POM Journal over the same timeframe, but we selected only
well-cited papers (based on Google Scholar ordering criteria) with a POM focus. In addition, related papers
were identified via recommendations from the POM Journal IS&PP Department’s senior editors. We also
included all the Industry Studies Association award-winning papers since the inception of the award in
2009. In total, we assembled 95 related IS&PP papers dating from 1984 to 2014, a 30-year timespan (these
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papers are identified by a “#” in the references). These papers came from 13 journals: Organization Science,
Management Science, Journal of Operations Management, Manufacturing & Service Operations
Management, International Journal of Automotive Technology and Management, International Journal of
Operations & Production Management, International Journal of Production Economics, IEEE
Transactions on Engineering Management, Strategic Management Journal, Journal of Service
Management, Journal of Service Research, Managing Service Quality, and Operations Research. The
number of IS&PP papers in these related journals is comparable to the POM sample with 86 industry studies
and nine papers specifically addressing public policy.

These related papers also reflect a broad base of industries (see Figure 5), but they are dominated by
technology, automotive and manufacturing sectors, with a total of 15 industries represented. The sample
also represents a mix of units of analysis (see Figure 6), although with more of an emphasis on firm- and
process-level analysis than the POM Journal sample. This was not unexpected given the array of journals
represented in the related journal sample.

Figure 5. Related Journal Sample Papers by Figure 6. Related Journal Sample Papers by
Industry Unit of Analysis
Hospitality, 2% iﬁﬁg Industry, 3% /‘P roject, 1%
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2.2 Theme Analysis and Gaps in Industry Studies and Public Policy Research

To examine the themes and structures used in industry studies and public policy research, we entered the
combined set of 85 POM Journal and 95 related journal sample papers into a content analysis database
(WordStat). Content analysis enables objective and systematic analysis of information (Holsti 1969). Using
the content analysis software, we identified over 340 phrases related to POM decisions that appeared in at
least 10% of the combined 180 papers (the full list of phrases is available from the authors on request).
These phrases were found by an adaptive-selection algorithm that scanned the entire text corpus and

identified phrases describing specific operating decisions.
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These key phrases were then grouped (based on similarity using the content-analysis algorithm cited
above) into 45 themed categories (e.g., production, service, cost, flexibility, supply chain, product
development). In order to arrive at these themes, phrases were then grouped by an algorithm in the WordStat
content-analysis software based on commonality of terms, (e.g., the cost theme includes the key phrases
low cost, cost reduction, operational cost, production cost). These themes cover a broad spectrum of topics
that address organizational strategies, structure and performance in the operations management field. The
top themes, which were represented in over 50% of the papers, are detailed in Table 1.

Table 1. Top Themes in the combined POM Journal and Related Journal Sample of IS&PP Papers

Theme % CASES Theme % CASES
1| Cost 84.3% 9 Market 61 8%
2| Management 75.8% 10| Flexibility 56.2%
3| Product 72.5% 11| Competition 55.1%
4| Performance 71.3% 12| Quality 54.5%
5| Operation 71.3% 13| Service 53.4%
6| Process 65.2% 14| Workforce 52.2%
7| Time 62.9% 15| Innovation 51.7%
8| Supply Chain 62 4% 16| Risk 51.1%

We also grouped these data by industry sectors. Identified differences in themes by industry sector highlight
how the focus of operational decisions varies across industries. It also identifies potential gaps, and
therefore opportunities, to consider for different types of operational choices as an industry evolves. For
instance, the contributions from studies on product development practices in the technology sector are
shown near the top in Table 2, Column 1. Clark (1989) showed that Toyota enjoyed a clear advantage over
its U.S. competitors in terms of person-hours required to deliver a design. However, we have yet to see
parallel studies in the service sector industries. We note that our sample includes papers that explore
relatively newer phenomena (e.g., off-shoring to supply chain partners followed by in-shoring to local
producers, or broad offshoring activities that are delivered in diverse ways but mainly through offshore
dedicated centers run by vendors or through fully owned captive centers, (see Bhalla, Sodhi et al. 2008)).
Further, we anticipate that novel business models, emergent regulations and technologies (e.g., the use of
drones and 3-D printing in supply chains) will prompt scholars to take a fresh look at established findings
for specific themes and build on these within focused industry studies.

Next, we explored the differences in the themes identified in the most commonly studied industry
sectors: technology, manufacturing, healthcare, automotive and services (see Table 2, N is the number of
papers drawn from respective sectors). The technology sector papers emphasized the research, development
and design of products and the associated cost to the firm and performance. In healthcare, the papers

accentuated the performance of the delivery system, particularly in terms of cost and quality. The
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manufacturing industry papers considered the production process, both from a structural (e.g., batching)

perspective and an infrastructure (e.g., training and flexibility) perspective, along with how the firm

performed in terms of market share. For the automotive sector, the production process was a popular theme,

along with design and development, quality, volume and lead times. Finally, for the service sector, the

emphasis was on the impact of customer service quality and delivery, and firm financial performance and

market share.

Table 2. Themes Identified by Top Industry Sectors

% of % of % of % of % of
Papers |Manufacturing Papers Papers Papers Papers
Technology {N=29) [Industries {N=27) |Healthcare (N=25) | Automotive {N=20) (Services (M=11)
PRODUCTION IMPROWVE PRODUCTION
RE&D 45%  [PROCESS 49% |PERFORMAMNCE 57% |[PROCESS 41% | SERWICE QUALITY 643
COMPETITIVE PERFORMANCE CUSTOMER
EMYIROMMENT 42%  [LOW COST 45% |MEASURE 53% [PRODUCT QUALITY | 41% |COMNTACT G54%
PRODUCT PRODUCTION FIMAMCIAL
DEVELOPMENT 42% |BATCH 45%  |LOWW COST 28% [WOLUME 41% |PERFORMAMCE S6%
Lo COST 38%  [TRAIMING 41% | SERWICE QUALITY 28% [LEAD TIME 35% |MARKET SHARE 56%
PRODUCT
PRODUCT DESIGN 38%  [MAREET SHARE 34% |DELIVERY SYSTEM 28% [DEVELOPMENT 35% |SERWICE DELIVERY S6%
FIRM MAMUFACTURE SYSTEM
PERFORMANCE 35% [PROCESS 34% |PERFORMAMCE 28% [PRODUCT DESIGH 35% |CUSTOMIZE SE%

Finally, an alternative method to identify patterns in the sample papers is the type of methodologies (e.g.,

empirical versus analytical) deployed in these papers over time (see Figure 7).

60%

50%

1900-2002
2003-2014

Figure 7. Percentage of IS&PP Papers from 1990-2002 & 2003-14 by Method

We split the sample chronologically — the first 12 years of the POM Journal (1990-2002), and the
last 12 years (2003—-2014). We note that the number of IS&PP papers in the latter half of the sample, 137,

is nearly 3 times larger than the earlier papers, 39, reflecting the increasing number of IS&PP papers over

time, as highlighted earlier. Analytical work garners a much larger relative share in the later half (3% vs.
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24% of the papers), while perceptual or survey data is comparatively larger in the earlier papers (21% vs.
4% of the papers). Regression studies dominate both generations — 49% and 55% of the papers. These

trends are further analyzed in the next section through content analysis.

3. Industry Studies: Assessment of Content

One way to further examine this evidence is to consider the research practices within inter-industry
studies as compared to practices within a single industry. In our analysis, papers in the earlier period
included a sizable number of inter-industry benchmark studies (33% of the papers) whereas papers in the
later period are dominated by single-industry studies (94% of the papers). In this section, we assess the

content, in terms of both themes and methodologies in each generation of IS&PP studies.

3.1 Inter-Industry Benchmarking

The research on benchmarking received an initial boost based on Clark et al.’s (1985) productivity and
quality trade-off arguments. This work was followed by the seminal “Made in America” study of
competitive positioning in key industries in the manufacturing sector (Dertouzos et al. 1990); this study
documented performance measures (e.g., quality, innovativeness and time to market) in eight
manufacturing sectors: semiconductors, computers, and office equipment; automobiles; steel; consumer
electronics; chemicals and pharmaceuticals; textiles; machine tools; and commercial aircraft. These
performance measures revealed gaps between best versus average practice. Following this study, and using
evidence from European Manufacturing Futures Survey (1990), Ferdows and De Meyer introduced the
‘sand cone’ model, which developed the concept of cumulative capabilities and postulates a sequence in
which operations objectives should be achieved. The sequence begins with quality, followed by delivery,
production flexibility and cost. In contrast to the examination of cumulative sequences of activities that add
up capabilities, other scholars examined the disaggregation of capabilities. For instance, the first paper
published in the inaugural issue of the POM Journal (Ward et al. 1992) examined the consequences of
restructuring and trimming global manufacturing firms during the 1980s. The authors identified the patterns
of employment by occupation in manufacturing industries utilizing different production technologies and
the effect of firm size on nonproduction employment. Neely et al. (1994) were among the initial scholars
to focus on manufacturing performance measurements and hypothesized that managers of small- and
medium-sized U.K. manufacturing firms attributed the greatest importance to performance measures (e.g.,
quality or price) that most closely matched their firm’s manufacturing tasks. Similarly, Miller and Roth
(1994) examined 164 large American manufacturing business units and proposed a classification for

manufacturing firms based on relationships among the firm’s competitive capabilities (which described the
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manufacturing task), the business context (the business unit strategy), manufacturing activities
(manufacturing strategy choices), and manufacturing performance measures.

An influential benchmarking paper in this category explores the impact of three contextual factors —
factory size, age and unionization — on implementing 22 manufacturing practices that are key factors for
lean manufacturing systems across 20 industries (Shah and Ward 2003). Holweg (2007) provided a
historical account of related research projects in the automotive sector that led to the formulation and
dissemination of some of the most influential manufacturing practices in several industries. This inter-
industry benchmarking approach continues to provide a solid assessment of competitiveness in settings
such as supplier evaluations (Holweg 2007), high tech manufacturing plants (Rosenzweig and Roth 2004),
manufacturing and supply networks (Vereecke, Van Dierdonck et al. 2006; Srai and Gregory 2008), mass
customization (Rungtusanatham and Salvador 2008), quality improvements (Choo et al. 2007), services
(Menor and Roth 2008), and ERP system implementations (Bendoly et al. 2009). This approach has also
been used to assess management quality awards in the European manufacturing sector based on
considerations such as strategy setting, alignment, delegation, integration, participation, performance
measurement, communication and employee development (Loch et al. 2008). Recent notable applications
of inter-industry benchmarking include a study of new venture survival based on observing variations in
inventory turnover, gross margin and productivity (Tatikonda et al. 2013), assessment of the impact of
container transport on global supply chain performance (Fransoo and Lee 2013) and the impact of logistics
performance in terms of time, cost, and variability on global trade (Hausman et al. 2013). Thus, inter-
industry benchmarking, which had represented a dominant share of the earlier publications, continued
throughout the period examined to make important contributions to the theories and debates in POM
research. The methodologies and measures for such studies have been reviewed in the literature (Boyer and
Verma 2000; Rungtusanatham et al. 2003, 2014; Shah and Ward 2007).

3.2 Intra-Industry Studies

An alternative to inter-industry benchmarking studies is the focused and context-based intra-industry study
of a single industry. A large degree of variation in operating practices across industries is evident in inter-
industry studies. This variation created the need for more focused and context-based industry studies. The
central goal of context-based studies is to better understand managerial choices by direct observations of
either perceptual or objective measures embedded in the business processes of a specific industry. Thus,
theory development, research design, data collection, and the resulting inferences are context-specific. For
instance, the findings from a specific setting such as automotive distribution may not be generalizable to
other industries such as healthcare or medical device distribution without some careful adjustments. On the

other hand, the focus on a specific context enables scholars to explore specialized variables and operating
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trade-offs that may not be accessible through inter-industry or broader intra-industry studies. This trade-off
between generalizability and specialized understanding of the context does not dilute the rigor or validity
of a study, but instead provides nuanced opportunities to conduct analyses and draw inferences. For
instance, this approach has yielded a series of industry-focused papers on varied dimensions ranging from
the assessment of product development performance (Clark 1989), learning effects in the chemical industry
(Lieberman 1989) to human resources and work practices (Pil and Macduffie 1996). The Sloan
Foundation’s past president, Ralph Gomory, pointed out that industrial firms are “far more complex in their
strategies, operations, uses of people, and relations to each other and to their suppliers than business or
economic theory describes or than statistical data can capture” (Gomory 1993). Intra-industry research
initially gained momentum, in part, due to Sloan Foundation grants to various U.S. universities that
supported the creation of centers for industry studies in a wide range of areas such as automotive, food,
paper, and semi-conductors. For instance, this support enabled a five-year study on the future of the
automobile and resulted in the aforementioned book The Machine that Changed the World (Womack et al.
1990). Richard Lester’s (1995) essay in the POM Journal postulated that lean production practices identified
by Womack et al. (1990) could spread through the automotive industry and that the competitive
implications of such diffusion needed closer examination. Lester (1995) also argued for linking POM
research to public policy by moving beyond aggregate statistics to obtain detailed knowledge of
comparative performance on the manufacturing and design of specific products and services for particular
industries, as well as the supply and demand of specific skill sets. Researchers’ impact on lean thinking in
the automotive sector has stimulated scholars to replicate the studies in other industries such as
aerospace/airlines (Cohn and Barnhart 2003), semiconductors (Benson et al. 1995; Macher 2006), and
textiles (Abernathy et al. 1999).

To illustrate this approach, we summarize a select set of studies drawn from our dataset that address
different aspects of context-based research in the POM field. These studies are drawn from the
airlines/aerospace, automotive, energy, and healthcare sectors. The criteria for selection (Schmalensee
1989; Checkland and Holwell 1998) are (1) type of benchmark (e.g., What is being done? How is it being
done? What is the consequence of these decisions?), (2) unit of analysis, (3) choice of dependent,
independent and control variables, and (4) methodological choices (e.g., aggregation, spatial, and fixed
effects) needed to build a context-specific theory and to draw inferences within the industry context. In
each of these studies, the authors draw conclusions that may not be valid outside their study context, but
are likely to be generalizable within the specific industry studied.

Airlines Industry Exemplars: Lapré and Scudder (2004) explored the cost-quality performance
frontiers and addressed how each firm in their dataset made improvements from one frontier level to

another. They modeled quality in terms of customer complaints, and cost in terms of operating expenses
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divided by available fleet utilization. (For a detailed operational analysis of aircraft scheduling and
utilization improvement, see Cohn and Barnhart’s (2003) analytical industry study findings). Lapré and
Scudder (2004) aggregated their data to compare airlines that fly focused, specific routes against those that
are geographical generalists. Their data captures 93% of passenger-miles for all U.S. airlines. They focused
on operational measures (e.g., complaints), and their analysis and inferences are airline context-specific.
While discussing their findings, they related their results not only to other studies from this industry (e.g.,
Januszewski 2003) but also to the broader theory of performance frontiers (Schmenner and Swink 1998).
However, they claim broader validity with a caveat, suggesting “it should be fruitful to develop further
measures for asset frontiers. ... and interesting to investigate whether our airline findings generalize to other
industries” (p. 133). Such work usually leads to follow-up investigations within the same industry context.
For instance, Lapré and Tsikriktsis (2006) explored evidence on differential rates of learning about
improving service processes across airlines and then related their findings to Gittell’s (2003) observations
on the differences in knowledge-sharing practices at American Airlines and Southwest Airlines. Deshpande
and Arikan (2012) examined the impact of schedules on flight delays and showed that, along with revenue
drivers (e.g., average fare) and competitive measures (e.g., market share), operational characteristics such
as the hub-and-spoke network structure also significantly impacted the scheduled on-time arrival
probability. More recently, Ramdas et al. (2013) explored whether financial markets can inform operational
improvement efforts in the airlines industry. They found that the penalties that carriers face for long delays
are significantly higher if carriers operate a high percentage of short-haul or connecting flights or if they
incur fewer long delays.

Automotive Industry Exemplars: Our dataset contains a series of studies that explore the operational
details unique to the automotive sector (Sako and Helper 1998, Lieberman et al. 1999, Fisher et al. 1999;
Novak and Eppinger 2001; Novak and Stern 2008; Ramdas and Randall 2008). We chose two papers as
exemplars. The first, Lieberman and Dhawan (2005), identified inter-firm differences in efficiency using
the stochastic-frontier production function analysis method. Using data from 11 Japanese and U.S.
automobile manufacturers, Lieberman and Dhawan developed measures of resources and capabilities (e.g.,
work in progress, sales ratio, design quality) and tested for the association of these measures with firm
performance (e.g., profit per employee). While this work sheds light on the applicability of the resource-
based theory, the authors are careful to claim that operational effectiveness alone is not sufficient for a firm
to achieve a sustainable competitive advantage when operational improvements can be easily imitated. Such
findings are not possible by exploring aggregate performance across industries because they must draw on
industry-specific details. Lieberman and Dhawan (2005) argued that the differentials they identified in the
automotive industry had been sustained for long periods. They assert that, “many years or decades have

been required to achieve the imitation of superior scale and organizational skills. Consequently, lagging
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firms have converged only slowly to industry best practice (if at all), while stronger firms like Toyota have
made continual advances, thereby maintaining or expanding their lead” (p. 1074).

The second exemplar paper in the automotive industry, Cachon and Olivares (2010), measured the
effect of various factors that drive up inventory-holding costs. The relevant outcome was variation in the
days of supply held by the dealers by vehicle model type and year at all major U.S. automotive firms. They
explained this variation by tracking measures such as demand fragmentation in the distribution channel,
number of vehicle models in a segment, sales trends, and plant utilization, while applying both plant- and
model-level controls. In doing so, their paper illustrates substantial and persistent levels of differences in
finished-goods inventory levels for the U.S. automotive industry.

Healthcare Exemplars: Tucker and Singer (2015) is an exemplar taken from a rapidly growing body
of healthcare operations literature. Their paper tested the effectiveness of the practice of “management-by-
walking-around” (Peters and Waterman 1982) through a randomized field study that examined the quality
of problem solving during improvement projects at U.S. acute care hospitals. The independent variables
included such factors as the number of visits by senior managers and number of staff safety forums. The
study controlled for the type of site (e.g., either teaching or a general hospital, financially sound or in
distress, specialty care provided or none) and the authors found that the management-by-walking-around
practice, on average, negatively impacted worker’s perception of performance. To explain this surprising
finding, the authors used mixed methods to examine the impact of the work area’s problem-solving
approach. Results suggested that prioritizing easy-to-solve problems was associated with improved
perception of performance. In terms of public policy, the authors argued for a design of financial incentive
mechanisms to encourage the adoption of appropriate, rather than easy-to-solve, problems in these
programs. For instance, policy makers could provide incentives for building problem-solving capabilities
that improve patient-centered performance rather than advocate for a specific improvement program. This
arena is seeing a rapid growth in research publications that either extend or test conventional operations
management theories in the health care context such as focused clinical trials (Huckman and Zinner 2008),
impact of workload on service time and patient safety (KC and Terwiesch 2009) and the tension between
safe and patient-centered health care based on process management choices (Chandrasekaran, Senot and
Boyer 2012).

Retail Exemplars: Scholarly research on retail operations has grown into a specialized field. The
POM Journal published a special issue (Fisher 2013) on retail operations and created an editorial department
to promote this body of research. This research seems to center on industry specific constructs. Fisher, while
providing a historical perspective, points out that “retailing was on the cusp of transformational change
driven by information technology improvements that were making more and better data available with

which to understand customers and predict what they would buy. We proposed this idea to a number of
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retailers, and in 1997, 32 of them agreed to work with us on a project, funded by the Sloan Foundation, to
understand how information technology would change the way retailers forecast demand and manage
supply” (op. cit. p.755). Follow-on studies have revealed three major opportunities: linkage between
operational measures and financial performance (Gaur Fisher and Raman 2005), the ability to conduct in
store experiments (Gaur and Fisher 2005), and the need to address SKU-level data inaccuracies (DeHoratius
and Raman 2008). For brevity, we refer readers to the special issue to examine emergent trends.
Valuation Analysis Exemplars: Hendricks and Singhal’s (1997, 2005) research on the association
between operational decisions and the valuation of firms has garnered much attention amongst researchers
and practitioners. These papers draw upon cross-industry datasets. We identify two exemplars of single-
industry studies that explore such association. The first paper, Thirumalai and Sinha (2011) examined the
antecedents for product recalls for medical device manufacturing firms. This industry involves complex
supply chains with stakeholders (e.g., device manufacturers, healthcare providers, patients, the FDA and
insurers) that work on differing objectives and play different types of roles. Product recalls in this setting
are hypothesized to be influenced by prior experience in launching products and by their allied product
scope in terms of features; the impact of recall is studied in terms of abnormal returns in the capital market.
Thirumalai and Sinha controlled for firm-specific choices such as R&D expenses and the size of the labor
force. This paper also investigated the role of the FDA and public perceptions on observed industry
dynamics. The second paper in this domain, Davies and Joglekar (2013) assessed how the valuation of a
focal firm is affected by the valuation of its supply chain partners. To measure the supply chain’s valuation,
the study identified the linkages for all solar energy supply chains and their exchanges (in terms of materials
and components supplied). The authors then used operational flexibility measures such as modularity, level
of customization, and supply chain integration to examine valuation variation while controlling for

industry-specific variables, such as crude oil prices.

3.3 Case Work, Datatypes and Empirics-Analytical Cycles

The IS&PP approach has informed on the heterogeneity in the development of performance measurement
practices across multiple industries (Neely et al. 1994). And, consistent with the definition of industry
studies, Helper makes an argument for beginning a study by understanding a problem through case work
(Helper 2000). Indeed, the trade-off associated with “industry-focused sample and context-specific results”
versus “broad industry samples and generalizable results” can be used to inform inductive and deductive
reasoning through a careful use of a mixed methodologies (Edmonson and McManus 2007). Some scholars
may set upon such work, for example, to examine what a firm’s boundary is while thinking about an

operating decision. These operating decisions might involve considerations about supply chains and about
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the firm or industry boundary. Could this firm define its distribution network for a single product market

or from multiple product markets?

This type of network-centric argument for observing operations and collecting rich data may depend
on the way the research question is framed. We draw upon a stylized example of a food safety study put
forth by Klochikhin and Lane (2015) to illustrate this point. Klochikhin and Lane argue that a researcher
may obtain different flavors of data based on (i) selection of search strategy, (ii) selection of labels and (iii)
text processing schemes. For instance, food safety data can be sorted by considerations such as food safety
OR food security or by food safety AND food security. Similarly, the labels may consider food safety along
with food pathogens (e.g., acanthamoeba OR actinobacteri), biochemistry and toxicology, food processing
and preservation, food quality and quality control, and food-related diseases explicitly. Labeling could be
broader, for example, National Science Foundation labels this work under categories “life sciences” and
“social sciences related to food safety”. The use of the text-processing feature such as “based on frequency”
could introduce additional labels. Such approaches yield rather large data sets, which could feature outliers,
enable fine-grained analysis, incorporate different cost structures, and introduce novel units of analyses

base on the choice of labels.

Nearly 30% of the POM Journal papers and 10% of the related journal sample articles either feature
formal analysis or optimization decisions. Many of these analytical papers also incorporate context-specific
data. That is, model formulations enhance or complement the empirical studies by drawing upon context-
specific observations to establish model assumptions, and parameterize the analyses to interpret the results.
For instance, Cohn and Barnhart (2003) offer a scheduling framework to inform the number of context-
specific options (e.g., incorporating maintenance routing with crew scheduling by airline planners). It is
noteworthy that subsequent empirical work (e.g., Lapré and Scudder 2004, discussed in the previous
section) quantified the economic gains associated with such scheduling practices and their impact on
industry dynamics. Such accumulation of knowledge across successive publications goes beyond the
airlines industry. Other examples for such cycles in our sampled papers involves decisions such as know-
how management in pharmaceutical R&D (Girotra et al. 2007; Zhang et al. 2011; Macher and Boerner
2012) and examinations of outsourcing and work practices in the automotive industry (Clark 1989; Pil and
Macduffie 1996; Novak and Eppinger 2001; Ramdas and Randall 2008).

Interactions between these approaches can in effect create cycles of empirical = analytical-> empirical
research (Fisher 2007). For instance, some of the early research on contract manufacturing in the electronics
industry using the case method approach offers evidence that original equipment manufacturers (OEMS)
sometimes focused on short-term cost improvements at the expense of longer-term capabilities when

making outsourcing decisions (Parker and Anderson 2002; Anderson et al 2007). Anderson and Parker
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(2002) formalized this by building a formal learning-by-doing model to explore the applicability of their
theory to other industries. Gray et al. (2009) subsequently built a game theory model to illustrate that
“without any learning-by-doing,” the OEM pursues a static outsourcing strategy. That is, the outsourcing
(make-buy) choice does not change from one period to the next. In contrast, learning-by-doing can lead to
dynamic outsourcing in which the make—buy choice changes from one period to the next because the OEM
and contract manufacturer’s production costs are based on past production levels. These observations also
stimulated analytical work on contract structure design (Xu et al. 2010) as well as product development in
the presence of information platforms with cross-externalities such as videogames (Anderson et al. 2014).
These analytical insights partially inspired related empirical work on how learning-by-doing influences
quality performance of contract manufacturers vis-a-vis internal plants (Gray et al. 2014) and also on how
contractual incentives and monitoring mechanisms relate to the contract manufacturer’s perception of the
buyer’s focus on quality (Handley and Gray 2013). Handley and Gray’s (2013) results suggest that buyers
can reduce their attention, in terms of outsourcing oversight, to contract manufacturers that face extensive
regulatory scrutiny. The original case study (Parker and Anderson 2002) also attracted many enquiries and
resulted in a special issue of the POM Journal on Integrating Information and Knowledge Work in
Outsourced, Offshored, and Other Distributed Business Networks (Anderson and Parker 2013a). A majority
of the papers in this issue are industry studies, with nearly 60/40 split between analytical and empirical
work.

Integrative methodologies show much promise within the empiric-analytics cycles. For instance, we
see a trend in the growth of structural estimation models that combine a formal model with a dataset from
specific industries such as automotive distribution (Cachon and Olivares 2010) and healthcare operations
(KC and Terwiesch 2011). Another integrative approach begins with detailed case studies that lead into the
development of regression models though an iterative cycle (Edmondson and McManus 2007; Cui, Loch
etal. 2012; Tucker and Singer 2015). Sometimes the problem setup requires stepping beyond such iterations
by building a feedback loop into the model’s structures. System dynamics (Sterman 2000) can relax the
constraints created by the need for open-loop formulations and thus capture many of the context specificities
of industries often omitted from more formal analysis, leading to context-specific recommendations for
particular industries (Senge and Suzuki 1994; Lane et al. 2000; Akkermans and VVos 2003; Anderson and
Parker 2013b). Further, system dynamics modeling can often be combined with longitudinal data and
hybrid mathematical analysis and structural modeling (Anderson et al. 2000; Oliva and Sterman 2001) to

draw insights associated with feedback effects. Such approaches are discussed in the next section.
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3.4 Methods to Deepen Understanding of Context-Specific Decisions

A common feature among industry studies is the authors’ careful consideration and selection of variables
for investigation. In other words, a central theme across these studies is that insights would not be
obtained without deeply exploring the context in order to choose industry-specific decision variables. A
related trend is the use of panel data (Hausman and Taylor 1981; Hsiao 2014, see Gaur et al. 2005 as an
exemplar for POM applications) that enables better control of unobserved firm-specific and time-specific
factors while addressing trade-offs between operations variables. In this regard, we highlight three factors
that empirical industry studies must carefully consider: disaggregation, fixed effects, and instrumental
variables.

Of the 110 empirical studies in our sample, 30 used disaggregation methods to provide context-specific
industry insights. An early example of this approach is Lieberman’s (1984) paper, which disaggregates the
learning curve into component parts by examining individual products relative to plant investment and
overall industry capacity in the chemical industry. This study shows that variation in the learning rates can
be explained by R&D investment and capital intensity. More recent papers provide more nuanced insights.
For instance, Lieberman and Dhawan (2005) assign economic value to specific variables (e.g., capital
invested per worker, vehicles produced per plant) for Toyota and its key competitors, while explaining why
Toyota enjoyed a substantial advantage in labor productivity and exploring why it takes years to imitate its
superior organizational skills. Cachon and Olivares (2010) examined factors influencing inventory build-
up within the automotive industry by disaggregating inventory to the dealership level. Davies and Joglekar
(2013) aggregated firm effects to examine the value associated with supply chain choices regarding
modularity and integration in the solar energy sector. A commonality among these papers is the
consideration of interactions between decisions at the factory or firm level. The advantage of focusing on
a single industry is the ability to disaggregate to a level of detail that reflects decision choices specific to
that industry. A related methodological opportunity is sometimes available to account for the biases created
by selection of disaggregated variables. For instance, in studying inventory levels, Olivares and Cachon
(2009) examine the influence of competing retailers at General Motor’s dealerships in isolated U.S.
markets. They admit to the possibility of an endogeneity bias in the competition measures by pointing out
that retailers may choose to enter certain markets based on local market characteristics such as relevant
inventory costs. Hence, they develop a two-stage method, with the first stage estimating the endogeneity
effect and the second stage, a regression analysis accounted for endogeneity (i.e., number of retailers in a
geographically isolated sub-market) while estimating the inventory levels. It is worth noting that these
approaches can address a normative, descriptive or prescriptive focus (or any combination thereof). For
example, the Olivares and Cachon (2009) paper on automobile dealerships combined a normative and

descriptive focus as it first presents the theory on how firms should establish inventory levels based on the
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competition in a market and then follows with a descriptive approach to show how firms actually behave
in actual practice. In contrast, Li et al. (2014) combine a descriptive with a prescriptive approach. They first
provide a descriptive approach to study how consumer demand behaves in the airline industry and show
the degree of inter-temporal substitution on behalf of customers. Then, they prescribe better pricing policies
that account for this demand behavior.

Fixed effects also play an important role in the interpretation of inferences in context specific studies.
Three-quarters of the empirical industry studies in our sample control for firm-specific fixed factors. In
addition to the traditional controls for time, geography, ownership, number of employees, patents and age,
the empirical industry studies also reflect more nuanced controls such as oil price in the transportation and
energy sectors (Davies and Joglekar 2013); scheduled shifts in production or planned maintenance in the
automotive sector (Cachon and Olivares 2010); hospital, patient and procedural characteristics in healthcare
studies (Olivares et al. 2008; KC and Terwiesch 2011; Chandrasekaran et al. 2012); and controlling for
retailers’ product categories or perishable inventory in the grocery sector (Heim and Sinha 2001; Li et al.
2012). An exemplar in our sample of combining disaggregation with fixed effects is the estimation of the
individual learning curves for six separate airlines through interaction effects (Lapré and Tsikriktsis 2006).
The authors use these estimations to explain Southwest Airline’s successful expansion into U.S. East Coast
cities.

Finally, 22 papers in our combined sample used instrumental variables, not only to counter issues of
endogeneity, but to provide particular insights buried within the context of their industry, and to uncover
latent factors often hidden in the ‘black box’ of secondary data studies. For instance, in the fast food
industry, to examine the impact of waiting time on firm performance, Allon at al. (2011) used the ‘distance
between outlets’ to find that competitive dynamics rendered short wait times imperative for success. KC
and Terwiesch (2011) use an instrumental variable (distance of patient from hospital) to disentangle the
effects on hospital outcomes of improved service delivery versus bias in selecting ‘easy-to-treat’ patients.
In the air travel industry, Li et al. (2014) use instrumental variables to capture an unbiased measure of price

sensitivity, a key factor if customers are strategic in their purchases across different air travel markets.

3.5 Generalizations vs. Specificity: Validity

The focus on a deeper understanding of contextual decisions raises questions about the choice of constructs,
but also about a study’s internal and external validity. Inter-industry studies have yielded many examples
of careful development of scales (Roth et al. 2008). Some of these scales may not be applicable at a specific
level of data collection within a single-industry or they may have to be modified based on the context.
Design of single-industry studies face a trade-off between generalization and specificity; however, even so,

standards of validity in social science require both internal consistency and generalizability, even in

Page 21



industry-specific studies. To reconcile this conflict, reviewers of such studies consider generalizability
differently from inter-industry studies. For instance, the selected flexibility measure (or an allied function
specification in an analytical model) in a surgical unit in a specific hospital may not be relevant to all other
hospitals. More broadly, this trade-off applies to the process of advancing and testing theories about
operating practices. Schmenner and Swink (1998) posited a theory of Performance Frontier that has
engendered context-specific industry studies (e.g., Lapré and Scudder 2004) and inter-industry studies (e.g.,
Rosenzweig and Easton 2010). Lapré and Scudder’s findings, which generated follow-on scrutiny in peer
reviewed publications based on evidence within the airlines industry (e.g., Tsikriktsis 2007), advanced the
performance frontiers theory in a manner (based on variable trade-offs associated with routing choices,
crew utilization and learning, and public policies in the aftermath of 9/11) that is fundamentally different
from Rozenzweig and Easton’s approach that takes a broader view of operating strategy consistent with
inter-industry formulations (Hayes and Pisano 1996; Roth 1996; Boyer and Lewis 2002; Stratman 2007;
Schoenherr et al. 2012). We point to this while noting that both context-based and inter-industry studies
now have widespread followings and are making substantive contributions as evidenced in terms of their
citation counts.

These observations about research design and generalizations are not limited to theory-driven studies.
In the introductory section we pointed to the development of lean operating principles based on descriptive
studies within a single firm (Toyota) and comparisons with similar firms (e.g., GM and NUMMI).
Subsequent studies contributed to our understating of lean practices both through inter-industry studies
(Shah and Ward 2003) and in specific industries (Shah et al. 2008). Similarly, the questions about
generalizability are not limited to empirical studies. We have seen several papers in this review wherein an
analytical model is developed based on a stylized example. While the model may be valid based on these
stylized assumptions, their applicability to the specific industry requires a scale-up that can yield counter-
balancing effects that are not evident in the stylized model (for an example of a focused, yet complete

model, see Oliva and Sterman 2001).

4. Operating Decisions and Public Policy

Industry studies have been used to inform public policy both in a proactive (or longer term anticipatory)
and short response time questions (Helper 2015). Examples for proactive analysis include exploring issues
such as how policy makers understand and plan for impact of other countries’ anticipated investments in
industries like nanotechnology, or assessing the critical role of supply chains. An example of short response
time questions is: What barriers block the adoption of lightweight materials across an auto supply chain?

Thus, operating decisions can be quite central to public policy making. Literature on the nexus between
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operating decisions within an industry and allied public policies presents the evidence on context-specific
decisions in three forms: (1) when public policies shape operating choices, (2) when observed operating
practices influence the formulation of policy, and (3) the role of intermediation and intermediaries such as
trade associations or standards setting bodies (e.g., the International Organization for Standardization,
ISO.org). In this section, policies discussed may pertain to a range of public actions from a specific
legislature (e.g., e-Waste regulations in the European Union based on the Waste Electrical and Electronic
Equipment (WEEE) directive, which took effect in 2003, see Atasu et al. 2016) or through procedures
defined by governmental agencies such as the U.S. FDA (Macher and Boerner 2012). Policies may also be
established and implemented based on public programs such as Auctions For Meals, geared to feed school
children in Chile (Olivares et al. 2012) and through the creation of agencies such as Advanced Research
Projects Agency—Energy (arpa-e.energy.gov) to fund and foster innovation (Erzurumlu et al. 2014).

4.1 How Do Public Policies Shape Context-Specific Operational Choices?

To illustrate how public policies influence operating decisions, we draw upon a public policy
implementation framework posited by Atasu and Van Wassenhove (2012) as shown in Figure 8. Policy
makers recognize that legal “gray zones” exist where the law is ambiguous or silent in some instances,
prompting some courts to take no action on “violations” (Landsbergen and Orosz 1996). Based on
observations of the rollout of e-waste legislation in Europe, Atasu and Van Wassenhove (2012) posited that
such a gray zone exists at the interface of sustainable operations and public policy. They point out three
necessary steps to realize necessary to realize its potential economic impact. The first is “the choice of an
e-waste policy instrument as discussed in the economics literature, which contain important micro level
(operational) decisions. The second phase is the implementation of these policy instruments, while the third
phase is the producer response to policy and implementation choices, which can accentuate or attenuate the

economic implications of such legislation” (p. 408).
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Figure 8. Atasu and Van Wassenhove’s “Gray Zone”
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In the e-Waste context, Atasu and Van Wassenhove (2012) point out that producers recognize the
variation in how the legislation was implemented by different constituent supply chain stakeholders. For
instance, waste collection stakeholders (either municipalities or producers with their own collection system)
could allow for single or multiple collection systems. And, independent of the manner in which the waste
was collected, either the end users or the producers could bear the costs. Given this heterogeneity, it is
possible to build formal models of producer choices and their economic consequences. For instance, Atasu
and Subramanian (2012) studied the impact of individual producer responsibility versus collective producer
responsibility (IPR vs. CPR), in the context of product take-back laws for e-waste on manufacturers’ design
for (product) recovery (DfR) choices and profits, and the impact on consumer surplus in the presence of
product competition. They found that IPR offers superior DfR incentives as compared to CPR, and provides
a level, competitive playing field. They also found that CPR may distort competition and allow “free-riders”
on DfR efforts that would reduce product recovery costs.

Thus, manufacturer preferences for IPR or CPR may differ because of the free-riding implications
under CPR, even when high-end manufacturers have incentives to free-ride under certain competitive
conditions. Thus, from an economic welfare perspective, the policy choice between IPR and CPR is not
clear-cut. This choice requires a comparison between the effects of superior recovery cost-reduction
through improved DfR under IPR and operational cost-efficiency under CPR. This illustrates the
importance of context-specific insights when studying the impact of exogenous policies on operating

practices.
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The effect of regulation on operational practices is not limited to “sustainability” legislation. A recent
study of combinatorial auctions (CA) in Chilean schools (Olivares et al. 2012) examines how the
government procures $500,000 of meals each year for school children. They found two key choices in the
operating design of CAs: (1) Which meal services should be offered for public bidding? and (2) How
diverse should the supplier base be so as to promote competition? The authors use bidding data to uncover
important aspects of the bidding firms’ cost structure and strategic behavior, both of which the auctioneer
cannot directly observe. Their results indicate that package bidding that allows firms to express their cost
synergies based on economies of scale and density meet the objectives of CA. However, they also found
evidence that firms can take advantage of this flexibility by discounting package bids for strategic reasons
and not based on cost synergies. Note again the importance of setting up a theory model and then specifying
a context-specific structure to establish the analysis.

However, while public policies can drive lower-level operating design, operational implementation
can affect the policy maker’s decisions. For instance, Olivares et al. (2012) also suggest that imposing
market share restrictions and running sequential auctions seems to promote competition in the long run,
without significantly increasing the short-run government costs due to unrealized cost synergies. The

concept of operational choices driving public policy is examined next.

4.2 How Do Operating Decisions, and Individual and Firm Preferences Shape Public Policies?
Macher et al. (2011) drew upon a unique database of roughly 6,000 international firms to investigate firms’
abilities to influence the formulation of governmental policies. They found that country level institutional
characteristics, such as the legal order and political diversity of the firm’s home country, significantly affect
the firm’s ability to influence government policy. The results vary significantly by industry (e.g.,
manufacturing, construction, agriculture) sectors. They also found that industry level characteristics, such
as the number of competitors, and firm-level characteristics, such as size and age, are determinants of the
firm’s influence on governments. The scholarly debates for assessing the cost-benefits of public policy get
sharper when the evidence focuses on firm choices within a specific industry segment. We highlight two
areas that have garnered considerable attention: healthcare and manufacturing of high-technology devices.
Some healthcare regulations (e.g., the U.S. Affordable Care Act, see Kocher and Adashi 2011) call for
incentive payments based on benchmarking performance improvements of. These regulations have specific
stipulations in terms of sharing savings (quality and cost) with Medicare and coordinating care across
healthcare supply networks. Many of the key performance measures are observed at the operating unit,
rather than in aggregate. It is not surprising that a growing number of papers have examined specific
healthcare outcomes. For instance, KC and Terwiesch (2009) examined patient transportation services and

cardio-thoracic surgery to show that the processing speed of service workers is influenced by their
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workload. These authors raise questions about the current structure in which hospitals receive payment,
regardless of the realized cost of care. In exploring improvements in healthcare practices, Tucker and Singer
(2015) argued that policy makers can play an important role in improving safety in hospitals by encouraging
organizations to build problem-solving capacity (see the discussion of “management by walking around”
or MWBA in Section 3). They indicate that, “rather than requiring hospitals to participate in a specific
change program, such as MBWA, that may not be fully validated, policy makers could instead provide
incentives for hospitals to build the generic capacity to solve frontline problems” (p. 15).

Development of manufacturing technologies, particularly when they interface with R&D and affect
competitiveness of emergent value chains, is another closely examined research area. For instance, Fuchs
and Kirchain (2010) compared high-end communications component production and show that
technological (e.g., minimum efficient factory size), market (e.g., size and competitors), and institutional
(e.g., private equity-backed firms, also see Lerner 2011) factors all affect competitiveness. Drawing upon
such evidence, Fuchs (2014) argued for a technologically nuanced policy structure, wherein “it will be
critical to avoid a ‘one-size-fits-all’ policy approach, across technologies and across nations, because
policies that enhance one sector can undermine another” (p. 520). Similarly, Gray et al. (2014) found that
collocating R&D and manufacturing positively influenced manufacturing conformance and quality
performance, especially for plants with high levels of tacit process knowledge from large firms. Notably,
this effect was found to be consistent before and after the broad diffusion of information and communication
technologies.

Lenway and Rehbein (1991) found that industries with a large number of firms are likely to choose a
leader or a follower strategy rather than a free-rider strategy. Ostrom (2000), while exploring collective
actions, noted that studies with a larger number of study participants result in trumping the majority
interest. Recently, intermediation through the use of standards has received much interest in this context.
Such intermediation may come about through the use of industry groups such as SEMATECH (Grindley
et al. 1994) or it may come from individual players aiming to create and control platforms (Parker and
Van Alstyne 2010). In our literature review, we found specific papers that examine the roles of quality
standards (e.g., ISO9000) in diffusing such interests (Corbett and Kirsch 2001). The use of intermediaries
and the creation of standards can have a significant impact on industry structure and competitiveness
(Macher et al. 2002).

4.3 Feedback Effects
Much like the metaphorical “chicken and egg” question, operations and public policy decisions exhibit
dual causality, as shown in the causal-loop diagram in Figure 9. On the right, we see that public policy

drives a firm’s (and even an industry’s) competitiveness. This takes time, however, as shown in the
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“delay” between the two variables. The firm’s competitiveness (or lack thereof) leads to operations
strategy decisions that influence investments with respect to operational decisions. These decisions
ultimately impact public policy directly, and also impact productivity, which policy makers consider
when making public policy. However, one could just as easily draw the loop beginning with operational
decisions and still complete the loop. A second loop (again with delays) also connects the operations
decisions through the variables of public policy, competitiveness, operational risk, behavioral bias,
operational decisions, productivity, and, cycling around again, public policy. Finally, it should be noted
that competitiveness and operational decisions mutually influence each other, increasing the dynamic
complexity associated with the linkages between operations and policy.

Figure 9. Potential for Dual Causality between Operations and Public Policy Decisions
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Examples of these mutually interacting dynamics are two potentially ratcheting mechanisms at play in
Figure 9. For example, in the 1970s, government-mandated clean air and fuel emissions standards for the
automotive industry hurt the North American automotive industry’s competitiveness because it had been
producing larger cars with accordingly higher emissions and lower fuel economy compared to its Japanese
competitors. The U.S. government waited for American auto firms to adapt before issuing further, stricter
standards. Similarly, the U.S. government created a different set of standards for light trucks, because
domestic manufacturers gained a disproportionate share of this market (Anderson and Joglekar 2012).
Another important issue is the handling of lags in the system (shown as “delays” in Figure 9). Not only do
the delays differ in length, but these differences must be accounted for both in regression (Sims, 1972) and
analytic modeling studies (Anderson and Morrice, 2006). Moreover, in combination with the mutual
interactions therein, they complicate the interactions between operations and policy and can render it
chaotic (Bar-Yam, 1997).
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5. Opportunities and Limitations

We have identified some major gaps in terms of themes (described in Table 1) in the 180 papers that we
examined. We sampled a large body of papers from representative publications and identified relevant
themes in the field of POM (Kulkarni et al. 2014). Admittedly, the sample and thus the findings will change
in the future if the basic IS&PP themes change. Given this caveat, we have examined public policy
implementation challenges in some sectors (e.g., closed-loop supply chains for e-Waste). However, in our
dataset of 180 published papers, we did not find comparable sets of papers in settings such as healthcare,
food delivery, and humanitarian aid. Similarly, we did not find papers that explore either the consequences
of novel business models (e.g., crowd funding of R&D) or the unintended consequences of new
technologies such as the unmanned aerial vehicle (also called UAV’s or drones), radio frequency
identification (RFID), or 3-D printing in supply chains. Based on the nexus between operating decisions
and public policy described in Sections 4.1 and 4.2, we expected to see common factors, such as the number
of industry competitors, and firm level characteristics, such as size and age, as determinants of these
decisions. Yet many of the sample studies overlook such considerations. A second issue in this regard is
the Lucas Critique (Lucas 1976), “given that the structure of an econometric model consists of optimal
decision rules of economic agents, and that optimal decision rules vary systematically with changes in the
structure of series relevant to the decision maker, it follows that any change in policy will systematically
alter the structure of econometric models” (p. 279). While the original critique appeared in the literature in
the macro-economic context, it has drawn the attention of scholars who explore micro-economic issues
(McFadden 1986; Chintagunta et al. 2006). This critique has immediate implications for models that sit at
the intersection of operations and public policy. Structural estimation methods could be employed to
address this criticism (Reiss and Wolak 2007). Several studies in our dataset did not take that route, and
many failed to look at counterfactuals. Thus, their findings cannot be applied to scenarios without data.
This gap seems to be filling up rapidly in newer studies (see for instance Kim et al. 2014).

This article reviews the state of such research based on content analysis of a set of 180 papers. There
are limitations to this sort of framing of a review article. For instance, it does not adequately address some
recent trends in the POM field such as the growing emphasis on analytics and data (see e.g., DeHoratius
and Raman 2008). It also does not adequately investigate issues such as controlled experiments (Katok et
al. 2012) or observations in specific geographic regions (Sodhi and Tang 2013) or decisions made by
emergent firms during their startup efforts (Lévesque et al. 2012). However, a series of special issues and
journal departments have been devoted to such themes at POM and other journals. We refer readers to the
publications in these sister departments, or commissioned special issues, for an overview of these emergent
research trends. Arguably, the inclusion of such papers would have increased the number of sample papers

in this review.
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A second limitation is that some of the more comprehensive research in industry studies has either
appeared in books (e.g., an analysis of information and communications technology ecosystems by
Fransman, 2010). Since these books are not amenable to content search, we have included relevant articles
from domain journals such as International Journal of Automotive Technology and Management. We have
also e excluded some specialized areas such as Energy Policy (e.g., Katzenstein and Apt 2012), that would
have required a fuller review in our examination. Other type of research is emergent and is yet to result in
peer reviewed publications. For instance, an indicator for the interest in theory building and descriptive
industry studies in POM is the response to the POMS Applied Research Challenge that was launched at
POMS’s 2013 annual meeting. Finalists featured themes such as software process management in federally
funded IS projects in the U.S., a data-driven launch and scale-up of retailer Warby Parker, and a detailed

examination of lean diffusion practices in Volvo’s plants worldwide.

6. Conclusions

In summary, our review finds a clear trend towards an increasing emphasis on context-specific research
(e.g., case studies, analytical models and data-driven analysis) with specific observations from multiple
industries (e.g., airline, automotive, healthcare, and retail supply chains), and research designs at the
intersection of industry studies and public policies, especially in advanced manufacturing, healthcare and
sustainable operations. Furthermore, several findings emerge from this analysis. One is that different
themes predominate in different industry settings, leaving numerous research gaps that we have identified.
Another is that, even as the total number of industry and public policy studies published annually has
increased over the past decade, there has been a corresponding decrease in inter-industry studies, which we
hope will be reversed. Further, this trend is accompanied by novel opportunities for methodological
innovation to draw inferences from case studies, and for empirical analysis using primary and now
secondary data. There are spill-over effects with research topics crossing over from one industry to another
as well as across units of analyses, and there are bi-directional implications for public policy. We also
observed empirics-analytic cycles in which a context-rich empirical study of an industry setting provides
the basis for follow-on analytical studies. These studies, in turn, often raise new questions that must be
studied empirically, prompting the cycle to repeat in a beneficial fashion. Finally, industry studies provide
a uniquely valuable platform for studying the implications of and potential prescriptions for public policy
initiatives. In essence, we believe that context-specific and evidence-driven scholarship resulting from
industry studies has yielded innovative theories and models for “best in class performance’ in the field of

POM and will continue to do so as the field grows and matures.
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