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Introduction

1

Introduction

1.1

Setting the stage

Nobody likes problems. Problems, literally ‘something which was put in the way’, are typically defined as an undesirable situation (Agre, 1982) or more specifically as a gap between
the existing state and the desired state (Smith, 1989), are things that hinder us in reaching
our objectives. They impede and frustrate people and organizations in pursuing their aspirations. And yet, most of great literature tells us stories of how the problems that challenge our
heroes are necessary for the personal growth and are instrumental in revealing true objectives. Problems encourage growth and renewal. Odysseus, through many trials, learns to be
wise and modest instead of full of hubris, eventually finding happiness back on Ithaca. On
the other hand, his maritime colleague Captain Ahab had less fortunate outcomes chasing
his goal of catching the white whale. Therefore, whether and when problems have positive
effects is a fascinating paradox, not just for storytelling but for actual research of people and
organizations.
This dissertation focuses on the concept of problemistic search, the phenomenon where
firm managers pursue explorative activities that contribute to the development of alternatives to existing activities, i.e. innovation, in response to a specific problem (Cyert & March,
1963). Extensive research over the past decades has shown the importance and relevance
of studying firm-level innovation. At the micro-level, we known firms can use innovation
strategies to increase competitiveness and pursue high margins (Bower & Christensen,
1995). At the macro-level, innovations increase national productivity, increasing societal
wellbeing (Romer, 1994; Schumpeter, 1942). Innovations may also contribute to resolving
specific societal challenges (Mazzucato, 2018). The stakes are clear, but management and innovation researchers still lack a detailed understanding why and when some firms innovate,
and others do not. The problemistic search theory, which is based on behavioral insights,
states that exposure to problems may induce firms to engage in search and subsequently
innovation, as managers typically do not take risks when they are satisfied with performance
(Cyert & March, 1963). However, other theories, such as the threat-rigidity framework,
indicate that firm managers actually are less likely to pursue innovation in difficult situations (Staw, Sandelands, & Dutton, 1981). This dissertation investigates this contradiction,
using a behavioral framework. The next section will develop the research problem, starting
by a brief review of the behavioral theory of the firm (BTF), subsequently presenting the
problemistic search framework and the main research challenges in this area to which this
dissertation is responding.
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1.2

Research Problem

1.2.1 The behavioral theory of the firm: brief background
Historically, the study of economics mostly concerned itself with the study of markets, either
at an economy-wide scale (macroeconomics) or for a particular industry (meso-economics)
or product (microeconomics). As eloquently presented by Adam Smith, within these markets, the main protagonists are ‘butchers or brewers’ (Smith, 1776) and their customers that
through the supply and demand interaction determine the quantity and price of goods and
services in the economy. Building on Smith’s work, 19th century political economists such
as Ricardo, John Stuart Mill, Malthus Jean-Baptiste Say and Marx greatly expanded the
thinking on markets, looking deeper into issues such as competition, capital accumulation,
international trade and economic growth. In the second half of that century, economists such
as Alfred Marshall, Léon Walras and Carl Menger focused on grounding these theories into
mathematical frameworks that could be used to calculate market equilibria and enhance the
predictive power of these theories, as well as formalizing the insight that consumers derive
reducing utility from each subsequent product and service. The highly eventful early 20th
century with the emergence of communism, two world-wars and economic crises such as the
Great Depression and hyperinflation saw economists such as Keynes and Hayek dealing in
particular with the macroeconomic social and political consequences of market outcomes,
and the role of central bankers and the government in managing the markets. In the same
period, Schumpeter described how technological change affects markets through innovation
(Schumpeter, 1942). However, after 150 years of economic thinking since Smith, it seems
the initial champions of the story, the brewers and butchers, had long left the center stage.
Nevertheless, emergent thinking on and empirical experiences of how firms and the
people in them work in practice would result in these business managers reprising their lead
roles. In the dynamic post-war era, existing key axioms of micro-economic research were
increasingly challenged by the work of pioneering researchers, often influenced by neighboring fields of political science, psychology and the emerging field of organization science. In
contrast with the increasingly abstract mathematical focus of traditional economists, these
researchers valued empirical observations within organizations. Hall and Hitch, working
at Oxford university, who did a large-scale interview program with businessmen, found
that firm managers do not actually set optimal prices for their products, but use ‘rule of
thumbs’ based on past experiences (Hall & Hitch, 1939). Herbert Simon, an American
interdisciplinary researcher, published ‘Administrative Behavior’ in 1947 (Simon, 1947),
focusing on the cognitive and behavioral processes that underpin managerial decision making. Challenging the widespread rational choice model that presumes optimal allocative
decisions, Simon proposed that people have only imperfect information of the situation
at their disposal, and are constrained by limited cognitive processing powers, which was
later empirically validated by Miller (1956) . As such, decision makers are only ‘boundedly
14
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rational’, meaning that they will seek to make optimal decisions within these constraints. In
fact, Simon found that firm managers do not even seek to optimize within their boundaries,
but instead seek to gain satisfactory results (Simon, 1956). This ‘satisficing’ behavior means
that managers aim at reaching a certain reference level. Further boosted by Coase’s recent
seminal work on the nature of firms (Coase, 1937), a new discipline focusing on how firms
and their managers operate was born, dubbed the ‘Carnegie School’ after Simon’s research
group at Carnegie Mellon University. Two of his students, Richard Cyert and James March,
continued the empirical research tradition and studied managerial decision by sitting in
management meetings, leading to the publication of ‘the Behavioral Theory of the Firm’
in 1963. In this, they study in detail how firm managers respond to challenges, search for
solutions and make decisions on organizational changes. With this work, a new field of
studying search and innovation behavior based on behavioral insights gained ground. In
this work, three central arguments emerged (Gavetti et al., 2012). First, managers generally
do not strive towards profit maximisation but are satisfied when they reach a particular
performance target. Second, firms do not have perfect foresight but search locally for a (new)
strategy that is most likely to lead to their target. Third, firms use rules and routines to make
sense of information within and in the environment of the firm.

1.2.2 Performance feedback and problemistic search
The combined insights from the Behavioral Theory of the Firm have had significant implications for our understanding of innovation behavior of firms. One of the key contributions
is the identification of the problemistic search mechanism. Cyert and March themselves
introduced this now widely-used concept, defined as
“search that is stimulated by a problem (usually a rather specific one) and directed toward
finding a solution to that problem” (Cyert & March, 1963, p. 121).
Whereas traditional economics sees search, or in practical terms research & development,
as strategies firms employ to exploit their existing capabilities in order to optimize future
market power and earnings, the behavioral theory of the firm framework describes other
motives too. While the behavioral theory of the firm does not deny that firm use R&D to
pursue opportunities, Cyert and March (1953) observed that firms extensively use R&D
as a response to problems that arise inside their organisation. As such, R&D is often used
as a reactive instead of proactive tool, can be ad-hoc instead of strategic, and is focused
on ensuring meeting aspirations instead of theoretical optimization. The concept of problemistic search was later elaborated into a full performance feedback framework by Henrich
Greve (2003), integrating recent theoretical developments within the field of cognition.
The well-known work of Kahneman and Tversky (1979) had greatly improved scholarly
insight into cognitive processes around risk, showing that people’s risk preferences do not
only depend on available information on the probabilities and potential rewards following
15
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standard expected value theory, but also on reference points (anchors). Translating this to the
problemistic search, firm managers are more likely to take risk by engaging in costly R&D
when current performance is below a certain aspirational level, the anchor.
Greve’s work led to a large number of follow-up studies that explored different type of
performance anchors, different forms of the performance feedback signal as well as mediating
factors. In terms of different types of aspirational anchors, Greve’s original work focused
on both historical as well as social anchors, where firms look at their local peer’s typical
performance as a benchmark instead. In terms of the signal forms, Chen (2008) showed
that the over-time consistency of performance feedback, both retrospective and prospective,
strongly impacts the search response. Joseph & Gaba (2015) focus on the effect of possible
ambiguity of the performance signal and target, while recent work has investigated the effect
of a possible inconsistency between these historical and social signals (Lucas, Knoben, &
Meeus, 2018). In terms of mediating factors, scholars have investigated the role of power
structures and SME-status (Audia & Greve, 2006) ownership structure (Kim, Kim, & Lee,
2008), business group affiliation (Vissa, Greve, & Chen, 2010), sectoral status (Salge, 2011)
and organizational culture (O’Brien & David, 2013).

1.3

Problemistic search: key research challenges

Despite these theoretical and empirical advances, the area of problemistic search is faced
with a number of important challenges as evidenced by recent literature reviews (Gavetti et
al., 2012; Gavetti, Levinthal, & Ocasio, 2007; Posen, Keil, & Meissner, 2018). These can be
divided into a primary validity challenge, and a number of underlying challenges that relate
to the theory completeness and scope of application.
The primary validity challenge, as alluded to in the first section, is that the problemistic
search and performance feedback frameworks theoretically clash with findings from other
organizational research, such as the threat-rigidity, escalation of commitment and recent
resource-constrained innovation theories. According to the theory on threat-rigidity responses (Staw, 1984), organizations centralize control and constrict information flows
in times of adversity, thereby actually stifling innovation. Another contradicting theory
pertains to the escalation of commitment (Huning & Thomson, 2013; Staw, 1976), where
managers double-down on existing strategies despite poor results in order to keep mental
consistency. Within the new literature on resource-constrained innovations such as frugal
and jugaad innovations (Bhatti & Ventresca, 2013; Bhatti, Barron, & Ventresca, 2018;
Brem & Wolfram, 2014; Navi, Jaideep, & Simone, 2012; Rosenzweig & Grinstein, 2016),
exposure to problems within an organization can yield inspiration to innovate their ways
around such constraints, but focusing rather on the information element embedded in the
problem instead of the effect on risk preferences which is central in performance feedback
16
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theory. These theoretical challenges are given further credence by the fact that empirical findings are actually quite inconsistent. In a recent extensive review by Posen et al. (2018), only
46% of study regression results were consistent with the problemistic search predictions,
with 28% finding opposite significant results, with the rest insignificant. This empirical
inconsistency clearly points to theory incompleteness, where there are currently unknown
but highly relevant boundary conditions for problemistic search to take place. More simply put, the theoretical and empirical inconsistency is likely to be explained by missing
mediating or moderating factors (Mone, McKinley, & Barker, 1998). This theoretical and
empirical uncertainty points towards a clear gap in the research that requires scholarly effort
to address, through investigation of the theoretical gaps and challenges underpinning this
validity problem.
First, there is limited understanding of the micro-foundations and mechanisms of
problemistic search. While the performance feedback theory is based on the mechanisms of
risk preferences, the role of attention and the evaluability and change of the solution stock
(Greve, 2003), there is limited explicit theoretical and empirical investigation of the relative
strengths of these mechanisms. Moreover, the implications of progressing insights in the
field of cognition and psychology (Manral, 2011; Menon, 2018) on the problemistic search
mechanism remain poorly understood. This holds for both the individual and organization
level, such as the role of learning (Cohen & Levinthal, 1990) managerial experience (Bingham, Eisenhardt, & Furr, 2007) and the effect of the quality of information flows between
hierarchies (Morrison & Milliken, 2000; Ocasio, Laamanen, & Vaara, 2018). This gap is
most likely due to a general relatively paucity of empirical research at the organizational level,
as many scholars moved on to study the individual-level by focusing on routines (Nelson
& Winter, 2002) and cognition (Walsh, 1995). While the concept of problemistic search is
broadly used across organizational and strategy literature, it is typically in a relatively shallow
way, like many of the concepts of the behavioural theory of the firm (Gavetti et al., 2007).
Second, the role of the firm environment in problemistic search remains relatively poorly
understood and under researched, even though the assertion that the firm environment
is important for firm’s innovation behavior and performance is a relatively uncontested.
Endogenous growth theory (Romer, 1994), evolutionary economics (Nelson & Winter,
2002) and later innovation systems research have all shown that firms are affected by various external factors such as the locally available stock of knowledge, regulatory and fiscal
policies and incentives such as intellectual property protection and R&D-subsidies (Freeman, 1995), collaborations with other actors (Baum & Ingram, 2002) as well as formal
and informal institutions (Baum, Rowley, Shipilov, & Chuang, 2005; North, 1990). Policy
makers are aware of this, as most countries have entire government departments responsible
for a suitable innovation climate. Despite this extensive understanding of the effect of the
firm environment on innovation, it has been integrated in problemistic search theory only
to a limited extent, with the important exception of the use of peer-based performance
17
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feedback. This seems a particularly big gap given the fact that empirical findings have shown
different effects of negative performance feedback between the US (Latham & Braun, 2009)
and Japan (O’Brien & David, 2013), pointing to a possibly important moderating factor
affecting problemistic search that is at least correlated with firm environmental differences.
Third, studies explicitly focused on problemistic search have been relatively narrow in
terms of their scope of investigation and application (Posen et al., 2018), limiting both
further insight in relevant boundary conditions as well as its generality and wider relevance.
In term of the types of problems, studies have exclusively focused on performance problems.
This leaves aside other type of problems managers deal with, such as supply-side problems
including access to key inputs, despite the aforementioned emergence of the frugal and
jugaad innovation paradigm that is centered around these types of problems. This lack
of focus is likely explained by the traditional importance of profit ratios and sales growth
indicators that are indeed arguably always on the forefront of myopic managers’ limited
attention. However, recent work has shown scholars tend to overstate the implications of
the bounded rationality (Porac & Tschang, 2013), in that managers are perhaps myopic but
certainly not blind. Managers typically develop cognitive maps, routines and heuristics and
therefore can actually, fortunately, causally link supply-side problems to future performance
target achievement. Since we know problemistic search can also be induced by prospective underperforming (Chen, 2008), such supply-side problems are good candidates for
alternative problem indicators. In terms of empirical focus, almost all studies have focused
on relatively knowledge-intensive specific industries in highly developed economies, even
though the practical relevance for highly-resourced constrained SMEs in developing and
emerging countries is arguably higher. Similarly, the scope of investigation of the problemistic search mechanism has so far not yet included the effect on innovation outputs in quality
or character, or its effectiveness for firm survival and prosperity.

1.4	Research Questions and Intended Overall
Contributions
In this dissertation I1 investigate the primary challenge listed above, i.e. the apparent contradictions between the problemistic search and performance feedback and competing theories.
As such, the main research question is:

1
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This overall dissertation is principally conceived, implemented and authored by myself. However, the
empirical chapter all benefited from productive exchanges with and reviews by my co-authors. As such,
the introduction and conclusion sections principally use ‘I’, whereas the empirical chapters employ the ‘we’
form.

Introduction

Main research question: To what extent does exposure to problems induce firm-level innovation decisions?
Through this work, I will study this primary challenge through the lense of the underlying
challenges described above, which all provide insight into the primary challenge. First, I investigate the role of several moderating factors, both internal (Sub-Challenge 1) and external
(Sub-Challenge 2) to the firm, in determining the problemistic search response. Second, I
extend the application of the problemistic search theory by exploring new types of problems,
as well as new domain and empirical contexts (Sub-Challenge 3). Investigating these challenges make up the sub-questions for this dissertation, which will feature throughout the
empirical chapters in a cross-cutting manner.
Sub-question 1: To what extent do internal factors moderate the problem-innovation
relationship?
Sub-question 2: To what extent do external factors moderate the problem-innovation relationship?
Sub-question 3: Does the problemistic search response apply to problems beyond negative
performance feedback?
Both strategies are complementary to another. The first, investigating moderating factors
will directly improve our theoretical understanding when problemistic search happens.
Reversely, by broadening the scope of application, we can gain valuable theoretical insight
by putting existing theories in a new light. By changing aspects that are trivial at face value
for a theory’s predictions, such as the geographical location of a firm, or the nature of the
problem, we can explore implicit axioms of a theory in case results are different. This effect
can be particularly strong when looking at relatively unusual or extreme cases, and is a good
reason to not overlook geographies such as Africa in business economics and management
(Barnard, Cuervo-Cazurra, & Manning, 2017). These uncovered axioms may subsequently
be potential candidates for moderating and mediating factors for the original theory. As such,
the primary overall research contribution of this dissertation is to improve the understanding
of the problemistic search mechanisms and its boundary conditions, thereby contributing
to the resolution of an important established research challenge. By actually implementing
widely held notions that both firm-environment and micro-level moderators are important,
I also contribute by verifying the promise of these theoretical paths.
A secondary research contribution pertains to the fact that the adjacent theoretical and
empirical domains used in our scope extension may themselves benefit from improved theoretical underpinnings when linked to the behavioural theory of the firm. In particular, the
areas of resource-constrained innovation, including frugal and jugaad, have arguably suffered
from relatively weak theoretical foundations in conventional business and management literature (Brem & Wolfram, 2014; Rosenzweig & Grinstein, 2016), as these phenomena have
19
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so far been mostly studied from marketing and development literature streams, focusing on
more qualitative, arguably at times anecdoctal, frames.
Finally, both improved theoretical insights as well as practical empirical results for new
geographic contexts may benefit policy makers in improving their insights why and when
firms innovate. While the promotion of innovation activities was once mostly reserved to
OECD-countries, policy makers in developing and emerging countries as well as donor
agencies and development banks are now developing and implementing firm-level innovation policies as well as supporting firms directly through innovation financing. In fact, the
recently introduced Sustainable Development Goals even explicitly include innovation in
their high-level objectives (SDG 9).
Naturally, a dissertation must have a well-defined and limited scope, and as such the
various chapters will explore a specific selection of moderating factors, as well as scopes of
application, throughout the different chapters. This selection has been primarily based on
theoretical relevance and will be discussed in greater detail when describing the outline of
this dissertation later in this section.

1.5

Research Approach and Data

1.5.1	Approach
In order to address the research objective and research questions, this dissertation includes
three empirical works that each explore different sub-sets of the questions grouped under
a specific theme, as presented in the Table below. The chapters are also chronological, and
to that extent represent cumulative insight, which will be reflected upon in the Discussion
and Conclusion. While the choice of the presented selected moderators will be extensively
developed in the individual chapters, a brief synthesis will be presented here.
In terms of types of problems, this dissertation goes beyond the usual focus on direct
measures of performance (profit, sales, ROA etc.) and focuses on the role of various resource
constraints. Resources such as reliable access to electricity, transport, finance, qualified labor
and telecommunications are essential inputs in a firm’s production processes (Rosenzweig
& Grinstein, 2016). Resource constraints are a particularly relevant choice for our problem
extension for several reasons. First, all firms that produce outputs in the real economy use
inputs, and as such supply-side problems, while heterogenous in characters, are basically
omnipresent and therefore broadly relevant. Second, it is expected that such problems are
relatively visible and clear to managers, given their direct relation with a company’s core
competences, while problems on the demand side are likely to be more ambiguous since
these are often originated and/or articulated outside the firm. Supply-side problems are
therefore more likely to be relevant for the problemistic search response, given its assumptions of myopic managers. Third, the concept of resource-constraints induced challenged is
20
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central in frugal and jugaad theories (Agarwal, Grottke, Mishra, & Brem, 2017; Brem &
Wolfram, 2014), indicating an opportunity to build on and link with these areas.
In terms of moderators, I focus mainly on two informal institutions as firm-environment
moderators in Chapter 4 and on the role of managerial experience as micro-level moderator
in Chapter 3. Experience, based on learning, is an important factor in shaping both cognition and routines (Cohen & Levinthal 1990; Walsh 1995; Manral 2011; Menon 2018)
involved in innovation decisions, and as such is an interesting factor to explore the role
of cognition in problemistic search. In contrast to direct measures of cognition, such as
cognitive maps and measures of cognitive complexity, data on managerial experience is also
more readily available.
For firm-environment, I have elected to focus on the role of informal institutions, or
socially shared rules (Helmke & Levitsky, 2003), which is the thematic focus of Chapter
4. While we know they have strong direct effects on innovation behavior (Gelfand, Erez,
& Aycan, 2007), communitarianism and power distance in particular are known to be
closely associated with the underlying mechanisms of problemistic search and threat rigidity. Communitarianism, the relative importance of individual vs. group goals, is known in
psychological research for its links to state-dependent risk preferences under the ‘cushion
hypothesis’ (Yang, Zhou, & Zhang, 2014). Power distance, the degree to which individuals
accept and expect inequality of power, is known to impact firm governance and flow of
information (Lim & McCann, 2014). As such, I focus on firm-environmental factors that
are closely linked to the core mechanisms of problemistic search and its main challenger
theory, threat-rigidity. Additionally, in Chapter 3, I also explicitly investigate whether peerlevel exposure to resource constraints also affect problemistic search, analogues to the social
performance feedback. Finally, I actually also explore the direct effect of firm-environment
resource constraints within the scope of Chapter 3 specifically. This follows the premise
that firms respond to resource constraints present in their environment by offering tailored
efficient solutions.
As described, I have elected to include a wide variation of research contexts. The specific
foci are selected to be relevant to each chapters’ individual research goals, but have in common that this goes beyond the typical European or US-focused study, with the theoretical
and empirical benefits as described before. In terms of scope of the problemistic search
process, the chapters also provide a variation beyond the usual. Chapter 2 investigates both
formal and informal R&D search responses. Chapter 3 looks at the impact of problemistic
search on the characteristics of the innovation output, in this case the frugality or resource
efficiency of the eventual innovation. Chapter 4 also covers slack search in addition to the
negative performance feedback. Slack search refers to the idea that search behavior may also
increase above the aspiration level since managers have more freedom to experiment (Greve,
2003; Nohria & Gulati, 1996).
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Table 1 Overview of Chapters
Theme

Investigated
mechanisms
Type of Problems

Chapter 2

Chapter 3

Chapter 4

Direct or indirect? The
inducement effect of power cuts

Frugal innovation: are internal
and external resource constraints
drivers of frugal innovation?

The problemistic search
paradox through the lense of
informal institutions

Social & Historical
Performance feedback vs.
general problemistic search

Problemistic Search &
Opportunity-driven search*

Performance Feedback vs.
Threat-rigidity

Electricity outages

Broad set of resource constraints

Sales Performance Shortfall

Internal
Moderators

Managerial experience

Firm Size

External
Moderators

Peer exposure to resource
constraints

Informal institutions:
Communitarianism & Power
Distance

Manufacturing firms in Asia
& Africa

SMEs in Asia, Africa, LatinAmerica, Middle-East

SMEs in Europe, Asia, Africa,
Latin-America, Middle-East

Search type: Informal R&D vs.
Formal R&D

Search direction and
associated innovation outcome
characteristics

Negative & Positive
Performance Feedback (Slack)

Empirical
geographic scope
Search Process
Scope

1.5.2	Data
In order to implement our methodology and to combine a theoretical with an empirical approach, appropriate representative data is needed. Given my focus on the organization-level as
described above, good firm-level data is a starting requirement, preferably with data included
regarding the manager him/herself, in order to be able to integrate a micro-perspective.
Second, since a key focus of this dissertation is the role of the firm environment, data with a
wide variation in firm environments is a priority. Fortunately, in the last few years The World
Bank Enterprise Survey has extended to become a large, multi-country standardized survey
that collects representative firm-level data across a wide range of countries. The survey is
based on extensive interviews with firm managers and is subject to a rigorous quality control
procedure (Cirera & Muzi, 2016).The data includes manufacturing and service firms, but
typically excludes primary and public sectors. It is unique in its widespread coverage of
developing and emerging countries. Originally designed to underpin the World Bank’s wellknown ‘Doing Business’ ranking and reports, it now has extended to cover of a broad set of
themes. As such, it is increasingly used in economic research, including on topics such as
knowledge transfer across value chains (Saliola & Zanfei, 2009), foreign direct investment
(Javorcik, 2004), firm-level responses to corruption (Birhanu, Gambardella, & Valentini,
2016) and knowledge recombination (Wang & Libaers, 2016). The World Bank Enterprise
Survey has extensive coverage of measures on firm performance, resource constraint and
innovation behavior, and is therefore an excellent core data set for this study. The World
Bank Enterprise Survey is used in Chapters 2, 3 and 4. For Chapter 4, the firm-level data is
extended with the European Company Survey, a representative sample survey of firm perfor22
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mance, strategy and human resources profiles organized in 32 European countries organized
by EUROFOUND. This addition served to increase the European coverage and therefore
institutional variation in the data set, given the focus on the role of informal institutions in
this chapter.
For firm-environment measures, a variety of sources are used. First of all, I use World Bank
aggregate national indicators on measures such as GDP, as well as measures representing
formal institutions such as the Doing Business index. From the World Wide Governance
Indicators, I use measures representing Rule of Law and Government Effectiveness from the
World Wide Governance Indicators, based on an aggregation of sources from a variety of
surveys among citizens, firms and experts. Informal institutional indicators, used in chapter
Chapter 4, are based on the Hofstede Global Insights Database, a dataset of country-level
indicators on national culture based on the Hofstede model (Hofstede, 1984), which is
based on employee surveys as well as expert assessments. I also use the World Values Survey,
Wave 6 (2010-2014) for a robustness analysis on informal institutions. The World Values
Survey is a global initiative collecting representative data on citizen’s values, attitudes and
norms.
In addition to the quantitative data sets described above, this research has benefited from
inspiration and exploration from countless interviews and discussions with firm managers
and policy makers in the area of innovation and entrepreneurship across Africa and Europe
in particular in my role as innovation policy and strategy consultant. While these are not
formally part of this dissertation’s data sources, they have played a valuable role throughout
the process of problem definition, research scoping and interpretation.

1.6	Outline of Dissertation
The empirical chapters presented in this dissertation each cover a selection of relevant moderators and application scopes for our main research question, each around a specific theme.
Chapter 2 presents a study on whether resource constraints directly, or indirectly through
performance feedback, induce problemistic search. Chapter 3 presents a study focusing on
the theme of frugal innovation, investigating whether firm-level and firm-environment-level
resource constraints induce innovative behavior. Chapter 4 focuses on the central juxtaposition of our research problem the performance feedback and threat-rigidity hypothesis,
through the lens of informal institutions. Based on the insights of these empirical papers,
Chapter 5 will aim to answer the overall research questions, discuss theoretical and practical
implications of our findings, identify the limitations of this work and provide suggestions
for further research.
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2	Power Outages and R&D in Emerging Countries:
Investigating the Resource Constraint and
Innovation Paradox
ABSTRACT
Recent research shows that, surprisingly, financial and knowledge constraints in developed
countries sometimes stimulate innovation. We extend this literature by investigating through
which mechanisms resource constraints having a positive effect on innovation activities
(R&D) of firms in developing and emerging countries. Focusing on the role of reliable
access to electricity in inducing informal and formal R&D, we analyse both the direct
relationship between power outages and innovation activity as well as a mediation model
using a performance feedback framework. Using a large data set of manufacturing firms in
nine developing countries, we find a positive effect of electrical resource constraint on both
formal and informal R&D-activities of firms. We find no evidence of negative performance
feedback being responsible for this relationship, and in fact find limited evidence for an
inverse effect. A number of alternative mechanisms are suggested as potential area for further
research.

2.1

Introduction

2.1.1 Introduction
The principle that innovation is a key driver of productivity growth has become a central tenet of current economic thinking ever since its first systematic investigation by the
Austrian economist Joseph Schumpeter (1942). As academic researchers and policy makers
increasingly understood the quintessential role of innovation in economic growth, a keen
interest took hold of the question why some firms are engaged in innovation and others
are not. One important recurring question in this debate is the role of external resource
constraints. Since resources are productive factors (or inputs) that are required to accomplish
an economic activity, resource constraints refer to limitations on the affordable availability of
these factors. Given that firms use a wide range of factors in their value generating process,
there similarly exists a wide range of resource constraints also. Examples of well-known
resource constraints include access to finance (Almeida, Hsu, & Li, 2013; Hoegl, Gibbert,
& Mazursky, 2008), access to skilled labour, reliable electricity, road and other transport as
well as access to good internet (Aterido, Hallward-Driemeier, & Pagés, 2011). As constraints
increase costs and reduce the number of operational and strategic options available to a firm,
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conventional economic theory would predict that firms suffering from resource constraints
would have fewer means to invest in R&D, thereby decreasing their innovation activities
and outputs(Romer, 1994). Constraints therefore generally have a negative connotation in
the field of innovation policy, resulting in various support measures that overcome such
constraints (Edler, Cunningham, Gök, & Shapira, 2013).
However, recent economic research has brought seemingly paradoxical evidence that
resource constraints can actually stimulate innovation in firms. Whereas the positive incentive effects on innovation of regulatory constraints have been studied for over two decades
(Ambec, Cohen, & Elgie, 2011; Blind, 2012; Porter & Van der Linde, 1995), the case
for resource constraints only appeared recently. A recent study on the effect of financial
resource and knowledge constraints on innovation behaviour and radical innovation outputs
among Swiss manufacturing firms confirmed such a positive effect (Keupp & Gassmann,
2013), whereas Paananen (2012) found a positive effect of financial resource constraints on
Finnish firm’s search behaviour. Senyard et al. (2014) investigated the innovation behaviour
of Australian young firms and showed that informal innovation (specifically bricolage, ‘making do with what is available’) is particularly important for new firms with high resource
constraints.
The concept of frugal innovation– new resource-saving products or services aimed at being
of lower costs to users and/or more environmentally friendly (Brem & Wolfram, 2014) – was
developed based on the observation that firms faced with resource constraints can respond
by developing resource-efficient innovations (Hoegl, Gibbert, and Mazursky 2008; Almeida,
Hsu, and Li 2013, Ahuja et al. 2012). Recent studies on jugaad innovation are also focused
on the inducement effect of resource constraints, in particular reliable access to electricity
(Cunha, Rego, Oliveira, Rosado, & Habib, 2014; Navi et al., 2012). However, most work
focusing on developing and emerging countries, rely on anecdotal (Navi, Jaideep, & Simone, 2012) and exclusively qualitative evidence. Virtually no systematic and quantititative
empirical evidence is available to what extent these type of innovations are actually common
(Brem & Wolfram, 2014) and whether the underlying resource-constraint mechanisms are
consistent predictors of innovation activity or outcomes .
Although the existence or potential existence of this phenomenon is increasingly
acknowledged (Zanello, Mohnen, & Ventresca, 2016), there is relatively little theoretical
development and empirical investigation of the mechanisms behind this effect. One key
mechanism that has surfaced as particularly promising in explaining this phenomenon is
performance-feedback. Performance-feedback, based on the behavioural theory of the firm,
is built on the premise that firms with performance problems are more likely to engage in
search behaviour to escape from a problematic situation (Gavetti et al., 2012; Greve, 2008;
Lucas et al., 2018; Vissa et al., 2010). As such, negative performance feedback could act as a
mediation mechanism, lowering firms’ relative performance and inducing them to engage in
problemistic search to find solutions to the resource constraint. We formulate the following
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research question: To what extent do electrical resource constraints induce problemistic search,
and what extent is this relationship mediated by performance feedback?
We aim to study whether the paradox of resource-constraint induced innovation is indeed
present for firms in developing and emerging countries. By investigating the potential role
of performance feedback as an explanatory conceptual framework, we aim to strengthen the
conceptual foundations behind the paradox, of which the current opacity limits both the
theoretical coherence and understanding needed to arrive at the predictive power needed for
policy implications.
In doing so, we address an important gap in the constraints-induced innovation literature
by investigating this phenomenon in a developing and emerging countries context, where
it is arguably of even higher theoretical and practical relevance. Firms in these countries are
often subject to relatively high resource constraints, and therefore the resource constraint
phenomenon would have a strong relative role in explaining their innovative behaviour. As
such, this analysis could contribute to the question why despite the constraints the incidence
of firm-level innovation is often still remarkably high (Fagerberg, Srholec, & Verspagen,
2010), and contribute to insights for policy makers on how to support innovation in constrained environments.

2.1.2 Theory Development
A lack of access to good infrastructure is generally recognized as one of the major constraints
and bottlenecks for firms in emerging and developing countries (Hope, 2010). Power outages are consistently named as one of the main barriers for efficient operations of firms
(World Bank, 2016). Operational processes of firms are heavily impacted by power outages
as machines shut down, ICT and Internet facilities are unavailable and lighting switches
off. Power outages are often associated with unstable voltages, resulting in damage of capital
goods. Regular power outages can also bias firms towards a low-tech production process,
further suppressing productivity (Alby, Dethier, & Straub, 2013). Even when firms possess
a generator, the costly energy it provides hinders firm’s competitiveness. It is therefore no
surprise that reliable access to electricity has been found to be an important predictor for
firm growth in developing and emerging countries (Goedhuys & Sleuwaegen, 2009).
Given the critical nature of reliable access to electricity described above, it is no surprise
that frugal and jugaad innovation literature documents power outages as one of the most important constraints that induce firms’ problemistic search (Bhatti & Ventresca, 2013; Brem
& Wolfram, 2014; Navi et al., 2012). Compared to more diffuse and gradual constraints
such as labour markets, access to finance or transport, power outages impose an unpredictable, immediate and acute constraint for the firm. Unless firms possess a costly generator,
production literally grinds to a halt as equipment no longer functions or staff lack appropriate lighting to continue assembly. As such, power outages have a very strong problem-setting
power, in particular when they are frequent or last longer. Such clear problem identification
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is a first precondition to inducing problemistic search (Gavetti et al., 2012). Problemistic
search is a key concept in the behavioural theory of the firm, defined as “search that is
stimulated by a problem (usually a rather specific one) and directed toward finding a solution
to that problem” (Cyert & March, 1963, p. 121). We therefore hypothesize a positive relationship between the level of power outages faced by firms and their likelihood of engaging
in problemistic search. See Figure 1 for an overview of the hypothesized relationship.
Hypothesis 1: Firms exposed to more and longer power outages are more likely to engage in
problemistic search. (β1 > 0 )

2.1.3 Performance Feedback
While the section above has detailed the problem-setting nature of power outages functions
as a precondition for problemistic search, this effect alone is a necessary but not sufficient
condition for the management decision to invest in research and development activities. As
discussed in the introduction, the theoretical framework further describing the incentive
mechanisms that link resource constraint problem identification and innovation activity is
relatively limited.
A positive relation between resource constraints and innovation is difficult to fit within
conventional theories of endogenous growth, where firms ‘under pressure’ would have less
resources to acquire new ideas from the R&D-sector (Romer, 1994). A more promising
avenue is therefore to build on the insights from behavioural theory of the firms already
referenced above (Cyert & March, 1963; Nelson & Winter, 2002). This theory focuses
on the interaction between perceptions and feedback (cues) from the firm’s environment
and internal performance on the one hand and innovation decisions on the other hand.
Specifically, the performance feedback framework is based on the principle that firms are not
profit-maximisers but rather set aspirations using a reference point that is either based on
historical comparison with the firms’ own past performance or with the performance of the
companies’ peers (social reference point), such as those in a similar industry in the geographic
vicinity of the firm (Salge, 2011). Firms compare themselves to relative historical and direct
peer performance rather than abstract absolute indicators due to the myopic nature of the
firm’s perceived environment (Gavetti, 2012), a factor which is even more likely to be present in emerging and developing countries due to limited availability of market information.
When firms score relatively poor in such comparisons, they receive negative performance
feedback, inducing the need for problemistic search to address the situation (Chen, 2008;
Salge, 2011). By extension, search that is stimulated by the availability of resources when
firms experience positive performance feedback is denoted ‘slack search’. As such, the slack
search mechanism does not substantially diverge from the endogenous growth mechanism
in terms of its final implications for firm-level behaviour.
Although not explicitly linked to the idea of constraints and barriers, the concept of
problemistic search provides a clear framework for the findings how firms ‘under pressure’
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can seem particularly innovative. There is a substantial body of research that has confirmed
the ‘U-shape’ of R&D-investment (‘search’) across relative performance (Chen, 2008; Kim
et al., 2008; Lucas et al., 2018; Miller & Chen, 2004) and this pattern seems to hold even
among organizations in the public sector (Salge, 2011). Succinctly put, the problemistic
search and performance feedback mechanisms represent a ‘push-factor’, as firms are ‘forced’
to engage in innovation activities (search) in order to cope with problematic performance.
As such, performance feedback could potentially act as the mediating mechanism on the
innovation activity relationship. A good practical example of this mechanism is the following
case described by Radjou et al. (2013). In Gujarat, textile manufacturer Tulsi Tanti was
suffering a large performance decrease due to increasingly unreliable and costly electricity
from the power grid. Looking for a solution to this problem, Tanti was the first to introduce
small-scale wind turbines for individual manufacturing sites. He is now the CEO of Suzlon,
one of the world’s largest wind turbine manufacturers.
Figure 1 summarizes the resulting conceptual model for the case of power outages on
a step-by step basis. Firstly, we expect that the power outages registered by an individual
firm have a larger negative effect on firm performance (relationship β2) than it has the performance of peer firms (relationship β3) We can still expect a positive correlation as power
outages are almost by definition somewhat correlated between firms in a same city. If we find
that firms with a higher total exposure to power outages have lower performance compared
to the peer average, we can conclude that by definition these firms are more likely to receive
negative performance feedback.
Hypothesis 2a: Firms that are subject to a more or longer power outages perform relatively
worse compared to their peers, resulting in negative performance feedback (β3 < β2)
Following the evidence that negative performance feedback induces innovation (Chen, 2008;
Kim et al., 2008; Lucas et al., 2018; Miller & Chen, 2004), we therefore hypothesize that
negative performance feedback induces problemistic search (H2b). Finally, if H2a and H2b
hold, we expect that negative performance feedback is the explanatory mediation mechanism that explains the constraint induced-innovation paradox. As such, we expect that the
individual direct relationship between power outages and innovative behaviour presented
in H1 is not found when controlled for the performance feedback mediation mechanism.
Hypothesis 2b: Negative performance feedback increases the likelihood of engaging in problemistic search (β4 < 0)
Hypothesis 2c: Negative performance feedback is the main mediation mechanism for the
inducement effect of electrical power resource constraints on innovation activity (β4 < 0; β1 = 0)
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Figure 1 Conceptual Model
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2.2	Materials and Methods
2.2.1	Data and Context
We use a dataset based on the World Bank Enterprise Surveys, in particular the Manufacturing Module and the subsequent Innovation Follow-up Module extension. Combined, these
data provide a unique collection of firm-level data in a large number of emerging and developing countries, available to all registered researchers online. The World Bank Enterprise
survey consists of a representative sample of formal firms based on face-to-face interviews
with senior management. The survey covers topics ranging from firm performance, corruption, access to finance as well as resource constraints and form the basis of the well-known
Ease of Doing Business indicators. The dataset features information on a large set of resource
constraints and also provides information on performance and innovation activities. As
such, it is a very suitable dataset for this analysis given it also boasts an unparalleled scope of
countries (Birhanu et al., 2016).
Within the broad range of countries, we focus on the Asian subcontinent and Africa. Both
are generally the focus of the frugal and jugaad innovation literature (Brem & Wolfram,
2014). Secondly, only countries were included of which the surveys were held in the period
2010-2015, in order to increase the consistency of the survey methodologies and their
implementation. Thirdly, only countries for which suitable R&D-measures, performance
measures and control variables were available were included. In particular, the validity of
the performance variable was verified through a close inspection of the distribution of these
variables in order to account for input and measurement errors. This approach resulted in
the exclusion of the surveys for Kenya, Nigeria, Tanzania and Uganda due to very unrealistic
distributions, which are likely to be the results of measurement error due to misinterpretation by the interviewer. Finally, any countries with fewer than 50 complete observations were
excluded from the analysis. This resulted in the selection of Ghana (186), Ethiopia (133),
Bangladesh (1047), Democratic Republic of the Congo (145), Zambia (226), Pakistan
(404), Egypt (1134), Nepal (161) and India (6092), resulting in a total sample size of 9528.
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We focus on manufacturing companies. Within economic policy for emerging countries,
industrialization and the emergence of a manufacturing sector are widely recognized as being
key stage to move from lower or lower-middle income country to higher-middle or higherincome country. Additionally, most existing research on the linkages between constraints and
innovation have been carried out in the manufacturing sector, and manufacturing industries
are known to have a high incidence of innovative firms, making empirical estimation with a
sample data set both more feasible and relevant (Vermeulen & De Jong, 2005).

2.2.2	Measures
The following sections describe the various measures used for the dependent, independent
and control variables used in this study. An overview, along with descriptive statistics, is
presented at the end of this section in Table 1.
Dependent Variables
The degree of innovation activity or problemistic search will be measured by two binary
R&D measures of innovation activity, one for informal R&D (e.g. giving employees specific
time to solve challenges) and one for formal R&D (concrete spending on dedicated R&D
staff or external contracts). The two measures of informal and formal R&D are therefore
highly complementary and cover a large part of the R&D spectrum. While comparable
studies generally use R&D-intensity as indicator for innovation activity or problemistic
search (Salge, 2011), the specific context of emerging and developing countries makes this
an unsatisfactory measure for this study. First of all, the nature of innovation activity is
on average more of an informal character in emerging and especially developing countries,
which is less well captured in standard definitions of R&D. Secondly, firms - especially
smaller ones- often do not classify internal spending to such a degree that firms can reliably
quote their total R&D-expenditures during interviews, leading to a very high share of missing values. As such, we investigate the likelihood of engaging in informal and formal R&D
rather than the level of R&D activity.
An important additional note with respect to these R&D-indicators is that they refer to
the period in the last three years, while all other variables refer to the last complete fiscal
year. This means that there is a clear risk of simultaneity or even reverse causality bias. This
is further discussed in the next section on our modelling approach.
Independent Variables
Electrical power constraints are measured through the average number of hours of power
outages per month, calculated by multiplying the average number of power outages per
month times the average duration of each power cut. In total 65 companies reported higher
average blackouts than 720 hours (the maximum average number of hours in a month),
these were given this maximum value. We subsequently log-transformed the measure,
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replacing the original value with the value plus one to preserve the zero values, to account
for the skewed distribution and the likely decreasing marginal effect of power outages, as
each subsequent hour of power outage corresponds to a smaller relative change to the total
constraint. The electrical power constraint variable has two dedicated control variables, the
first a binary indicator whether the firm has access to a (shared) generator or not, the second
a binary indicator whether the firm reported any power outages at all. The former is included
in order to control for the management influence on access to a reliable power supply, the
latter to account for possible non-linear effects of experiencing blackouts. Given that power
outages are an external and to some extent shared resource constraint for firms, there is a risk
of a high degree of homogeneity that could preclude any predictive power. However, we find
that power outages are in general distributed relatively heterogeneously in our dataset, and
we find sufficient variation in power outages, also within countries, to proceed with model
estimation.
Following Lucas, Knoben and Meeus (2015), performance will be measured through net
sales growth. Net sales growth is determined by calculating the percentage increase between
sales in the last fiscal year and the sales of three fiscal years ago. As a result, any companies
of 2 years or younger are excluded from the analysis, and the results only apply to relatively
established firms. In order to mitigate the possibly disturbing effect of outliers, we capped
the sales growth at -66 on the lower end and 300 at the upper end, assigning these values
to any firms exceeding these values. This concerned 271 observations at the upper limit and
141 at the lower limit, or 4.3% of the sample). While a profit measure (return on sales) could
be a good alternative in this situation, the necessary cost data is poorly available and of low
reliability. Additionally, profits are arguably harder to perceive for peer companies than a
turnover measure.
Performance feedback is measured by using the social feedback measure as proposed by
Vissa et al. (2010). Social comparison is measured as a firm’s relative performance against
peer companies. Concretely, we subtract the median sales growth value of a firms’ peer group
from the firm’s own sales growth value, comparable to the approach in Lucas et al. (2015).
Peer companies are defined as companies operating in the same sector in the same country. If
a sector has fewer than 20 individual firms, the overall country median is used. While not the
main focus of this analysis, we also include positive performance feedback next to negative
performance feedback in order to have a better view on the overall relationship across the
entire performance spectrum.
Control variables
In terms of control variables, company size (in FTE, and sales measured in constant 2015
USD) and age (in years) are important factors that should be accounted (Camisón-Zornoza,
Lapiedra-Alcamí, Segarra-Ciprés, & Boronat-Navarro, 2004) to account for. All have been
log-transformed to take into account the decreasing marginal effect of these variables. Further
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control variables include ownership structure, and in particular whether a company is part of
a business group has been found to be an important factor in R&D strategies of firms, especially in developing countries (Kim et al., 2008; Vissa et al., 2010). Export status (De Jong &
Vermeulen, 2006)and sector dummies, based on the 15-sector manufacturing classification
used by the World Bank, are included also. Given this analysis is based on a multi-country
dataset, it is also important to take into account differences between countries in terms of
external constraints. This variation is captured through the country control dummies.
Table 2 Measures
Measure

Type

Definition & Source

Mean (Median) SD

Informal R&D
Spending

Dependent

Binary variable indicating whether employees where
given time to develop or try out a new approach or new
idea about products or services, business process, firm
management, or marketing in the last three years

.404

.491

Formal R&D
Spending

Dependent

Binary variable indicating whether the establishment
had any spending on formal research and development
activities, either in-house or contracted with other
companies in the last three years

.289

.453

Internal official
R&D spending (N
= 3764)

Dependent Internal R&D is defined as creative work undertaken to
(Rob. Anal.) increase knowledge for developing innovative products
and processes (IM)

.407

.491

Power outages

Instrument

Average duration of power outages in a typical month in
hours

50.5 (18)

93.1

Performance
(Sales growth)

Mediator

% growth between net sales three fiscal years ago and last
fiscal year

28.0 (15.8)

62.2

Peer performance

Mediator

Median value of sales growth for other firms operating in
the same sector & country

15.1 (16.7)

13.9

Performance
Feedback

Mediator

Difference between own sales growth (performance) and
peer performance value

12.9 (0)

60.7

Firm Age

Control

Year of interview – Year of establishment

20.9 (17)

14.2

FTE

Control

Number of full-time equivalent of staff in last fiscal year

123 (30)

374

Sales

Control

Sales in last fiscal year in 2015 US Dollars

6.89m (533k)

82m

Sector

Control

Two-Digit Sector Code (22 different sectors in
Manufacturing) (ES); Included as dummies.

NA

NA

Firm structure

Control

Dummy variable indicating whether the establishment if
part of a larger firm or not.

.192

.394

Country

Control

Three-digit World Bank Countries code (9 countries),
included as dummies

NA

NA

Exporter status

Control

Dummy variable whether firm directly exports its goods
or not

0.167

.373

Generator

Control

Dummy variable whether firm has a (shared) generator

.566

.496

Power outages

Control

Binary control variable that indicates whether the firm a
nonzero value for power outages

.712

.451

IM = Innovation Module; All variables refer to the last fiscal year at the moment of the interview, except indicated
otherwise. (N = 9528)
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2.2.3	Models
One of the common challenges in measuring the effect of firm-level characteristics and
firms’ innovation behaviour is the risk of endogeneity, as these characteristics and innovation
behaviour are often influenced by the same unmeasured variables, such as firm-level general
management or innovation capabilities. Additionally, because of the concurrent measurement
of the variables and the due to the lack of adequate panel data, simultaneous or reverse causality is another key risk. However, this specific analysis largely avoids these issues due to the high
degree of exogeneity of power outages. Virtually all firms are at least partly dependent on the
public electrical power supply and distribution, and individual firms are unlikely to have any
substantial influence on the quality of power supply in their specific location. Furthermore,
power outages are often unpredictable and heterogeneous in developing and emerging countries. In the long run, firms could potentially relocate to a new location with a more stable
power supply, but this is a costly action and unlikely to be an option for many firms. In order
to rule the possibility that more established firms consistently locate in areas with a more
reliable power supply, we control for key firm background characteristics. Since a standard
coping strategy for frequent power supplies is the acquisition of a power generator, we control
for this factor as well, as these generally mitigate the disturbance effects of power outages.
Model Specification and Analysis
Model A (without Performance Feedback)
The first model presented in Equation 1 below is a straightforward binary outcome (probit)
regression model that will be estimated using a maximum-likelihood estimation with correction for heteroskedasticity. We estimate a model for informal R&D (Model A1) and a
model for formal R&D (Model A2). For power outages, both a linear as well as a quadratic
form are included.
Equation 1: Searchi = β0 + β1 Outagesi + β5Generatori + β6 Outagebini + BXi + εi
Model B (with Performance Feedback)
The Structural Equation Model is estimated using the equations below. In order to allow
for different slopes above and below zero for the different effects of positive and negative
performance feedback, we use a splined regressions technique (Lucas et al., 2018). This
effectively means that two sub-variables are created, one for positive performance feedback
and one for negative, with values beyond the bound set to zero. This is shown in Equation
4a and 4b.
Equation 2: Salesgi = β0 + β2 Outagesi + β5Generatori + β6 Outagebini + BXi + εi
Equation 3: Salesgpeeri = β0 + β2 Outagesi + β5Generatori + β6 Outagebini + BXi + εi
Equation 4a: PFi = Salesgi − Salesgpeeri
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Equation 4b: PFposi = PFi | PFi > 0 ; PFposi = 0 | PFi ≤ 0
Equation 4c: PFnegi = PFi | PFi < 0 ; PFnegi = 0 | PFi ≥ 0
Equation 5: Searchi = β0 + β1 Outagesi + β4a PFposi + β4b PFnegi + β5Generatori + β6Outagebini +
BXi + εi
Equations 2 and 3 are carried out using an OLS estimation, whereas Equations 4a and 4b
are estimated using respectively lower or upper bound restricted tobit esimtation given the
character of the performance feedback variables that feed into the splined regression. Equation 5 is again estimated using a probit estimation. Again, a model is estimated for informal
R&D (Model 2A) and for formal R&D (Model 2B).

2.3

Results

2.3.1	Main Results
The results of the regression analyses are presented in Table 2. Our models A1 (informal
R&D) and A2 (formal R&D) find a significantly positive effect of power outages on both
formal and informal innovation activities. Both SEM-models B1 and B2 including performance feedback equally find a positive effect of electrical power constraints on innovation
activity, further strengthening the evidence for this positive relationship. As such, we reject
the null-hypotheses in favour of Hypothesis 1. We find that the effect of power outages on
informal R&D is higher than the effect on formal R&D.
Since the coefficients in a ML-probit analysis cannot be interpreted in straightforward
fashion in terms of implied effect sizes, we carry out a marginal effect analysis by evaluating
the regression results at various levels of power outages and at the sample mean for the other
variables. The results of this analysis are presented in Figure 2. First of all, the results show
that the effect of power outages on the conditional probability of both informal and formal
R&D is substantial, with for instance an increase from 37% to 45% between 10 and 50
hours of power outages for informal R&D and from 25% to 30% for formal R&D.
When investigating the mediating role of performance feedback in SEM-models B1 and
B2, we first establish that power outages indeed have a significantly negative effect on the
firm’s own performance as well as peer performance, but that the effect on own performance
is much larger than the effect on peer performance. Power outages therefore are found to
have a negative effect on performance feedback. As such, we reject the null-hypothesis in
favour of Hypothesis 2a.
However, both Model B1 and B2 show a positive relationship for negative performance
feedback and innovation instead of the hypothesized negative relation. In other words, firms
that have strong negative performance feedback (a highly negative value) are less likely to
engage in formal and informal R&D, and firms that operate closer to the median peer
37

Chapter 2

performance are more likely to engage in innovation activities. As such, we fail to reject
the null-hypothesis for Hypothesis 2b that negative performance feedback would induce
innovation activity. Positive performance feedback has a significant positive effect for formal
R&D activities (model B2), indicating a slack-search mechanism, where firms performing
stronger than their peers are more likely to engage in formal R&D.
Since power outages have a negative effect on performance, and performance has a positive
relationship with R&D-activities, we also find by extension that there is no evidence of a
mediation mechanism, thereby rejecting Hypothesis 2c. In fact, the inclusion of performance feedback measures has virtually no effect on the size and significance of the primary
relationship between power outages and problemistic search.
The inclusion of the control variables is shown to be justified, with highly significant
effects for all control variables in all situation. We find that a company size (FTE, Sales),
being and exporter and being part of a large firm are all have a positive relationship with
innovation activity.
Table 3 Regression results
Model

MODEL A1

MODEL A2

MODEL B1

MODEL B2

Inclusion of Performance Feedback

No

No

Yes

Yes

Informal R&D

Formal R&D

Dependent Variable

Informal R&D

Formal R&D

Abs. Model Fit (Wald Chi2)

1255.51***

1300.75***

N

9528

9528

9528

9528

(β2) Power Outagesa-> Peer Performance
(Sales Growth)

NA

NA

-.148 (.059) **

-.148 (.059) **

(β3) Power Outagesa-> Own Performance
(Sales Growth)

NA

NA

-.1.91 (.687) *** -.1.91 (.687) ***

Power Outagesa (β1a)

.128 (.016) ***

.097 (.017) ***

.129 (.015) ***

Pos. Performance Feedback (β4a)

NA

NA

.0004 (.0002)

.0008*** (0.0003)

Neg. Performance Feedback (β4b)

NA

NA

.003 (.001)***

◦ .002 (.001)
-.035(.022)

Earlier stage coefficients

Independent variables final stage
.100 (.017) ***

Control
Agea

-.064 (.021) *** -.034 (.022) *

-.057 (.021) ***

FTEa

.078 (0.017) *** .101 (.018) ***

.082 (0.017) *** .105 (.018) ***

Salesa

.017 (.011)

.014(.012)

.009 (.011)

.008 (.012)

Exporter Status

.239 (.041) ***

.387 (.042) ***

.243 (.041) ***

.389 (.042) ***

Part of Larger Firm Status

.356 (.036) ***

.294 (0.037) *** .357 (.037) ***

.294 (0.038) ***

Generator Dummy

.313 (.033) ***

.384 (.036) ***

.386 (.036) ***

Power Outage Dummy

-.362 (.066) *** -.371 (.071) *** -.367 (.064) ***

-.379 (.068) ***

Constant

-.984 (.131)***

-1.34(.141)***

a

log transformed variable
***: p <0.01; ** p <0.05; * p < 0.1
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2.3.2 Robustness Analysis
While the World Bank Enterprise Survey is a valuable and unique source of firm-level data
in emerging and developing countries, it is subject to the challenges of data collection in
such countries. The challenge of consistently and reliably carrying out thousands of interviews with local firms is not just substantial in terms of organizational, training and quality
control activities, but interviewers also at times have to content with a lower quality of
record companies at firms, less formal knowledge of business processes on the part of the
interviewee and different cultural norms for each country (Birhanu et al., 2016) The issue
is compounded by the general difficulty of consistently measuring innovation and R&D
measures, due to various connotations and interpretations of these terms, and this is even
considered a major challenge in developed context (Oecd & Eurostat, 2005) While the
World Bank has set up detailed operational manuals to ensure the data quality, a recent
analysis showed that was a substantial inconsistency between innovation measures between
independent survey modules (Cirera & Muzi, 2016). It is possible that this inconsistency
is also present for research & development (problemistic search) measures. We therefore
include a third dependent measure ‘internal R&D’ which was independently collected for a
subset of the data through the Innovation Module extension. The operationalization of this
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measure substantially overlaps the formal R&D definition and to a lesser extent the informal
R&D definition, and is therefore a suitable candidate for a measure robustness check.
All models were repeated with a similar dependent variable ‘internal R&D’ that was collected independently in the innovation module follow-up survey. The results of the robustness analysis are presented in Table 3.
These results generally confirm findings for the main dependent variables, showing
a positive and generally significant positive effect of constraints on R&D. However, the
significance of these coefficients is generally somewhat lower. This can be related to the fact
that the sample size for this group is substantially smaller.
Table 4 Robustness analyses results
Model

MODEL A3

MODEL B3

Inclusion of Performance Feedback

No

Yes

Dependent Variable

Internal R&D

Internal R&D

Abs. Model Fit (Wald Chi2)

665.02***

N

3764

3764

NA

-.148 (.059)**

NA

-1.91 (.687)***

.045 (.025)*

.100 (.017) ***

Earlier stage coefficients
(β2) Power Outagesa-> Peer Performance (Sales Growth)
a

(β3) Power Outages -> Own Performance (Sales Growth)
Independent variables final stage
Power Outagesa (β1a)
Pos. Performance Feedback (β4a)

NA

-.001 (.0004)

Neg. Performance Feedback (β4b)

NA

.001 (.001)

a

log transformed variable
***: p <0.01; ** p <0.05; * p < 0.1

2.4	Discussion
The results confirm the main idea that electrical power resource constraints have an inducement effect on innovation activity, both in terms of problemistic search as well as more traditional formal research and development. We find that the effect is larger on informal R&D
than on formal R&D, although the differences are small given the fact that formal R&D
has a lower overall prevalence in emerging and developing countries. The strong relationship found between electrical power constraints and both forms of R&D suggests that the
innovation-inducement effect goes beyond the anecdotal. However, it is important to stress
that these results do confirm the presence of an inducement effect of resource constraints for
innovation activities, there is no guarantee that these firms also experience higher degree of
successful innovation outcomes, such as the introduction of new products or implementation
of new processes. Although this would be a logical extension of these findings, possible
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counteracting effects of resource constraints on the success rate of innovation activities need
to be taken into account before concluding on a positive effect on innovation outcomes. This
question already points towards a first avenue of further research.
Performance feedback did not manifest itself in the way we hypothesized. We found a
positive relationship between negative and positive performance feedback and R&D, although the latter only in case of formal R&D. This latter points to the presence of a ‘slack’
search effect, in fact supporting more traditional views on the interaction between resources
and R&D performance, also consistent with other evidence (George, 2005). However,
the first main finding of an ‘inverse’ negative performance feedback effect possibly points
towards a threat-rigidity response ((Staw et al., 1981)), a competing theory arguing that
firms are actually less likely to take risk and invest in innovation when they operate close to
survival levels (Miller and Chen 2004; March and Shapira, 1992). Firms that are repeatedly
exposed to resource stress have been shown to – in some situations – increasingly perceive
these issues as threats and subsequent reinforcement of conventional approaches (Andersen
& Nichols, 2007). Another possible explanation is that firm exposed to resource constraints
lower their aspiration-levels in terms of performance as they can ‘rationalise’ their losses as
being of exogenous source, lowering the perceived utility of alternative courses of action,
including innovation activities. In any case, the negative performance feedback mechanism
does not show itself to be a suitable explanatory theoretical framework for understanding the
relationship between electrical resource constraints and search behaviour.
While the robustness analysis confirmed these overall results, a number of limitations
to this study remain. First of all, the measures of R&D and power outages concern the
same time period, potentially causing reverse or simultaneous causality problems. Although
this is addressed through the argument that power outages are an exogenous factor, a more
ideal approach would be to use high-frequency panel data to validate the order of events.
Secondly, although using sales growth as a measure of performance is generally accepted
(Lucas et al., 2018), a return on sales or profit variable would be likely to have a stronger
correlation with power outages as it more fully includes both the cost as well as income
side of a firm’s performance. Finally, this analysis was only carried out for a relatively small
number of developing and emerging countries, decreasing the confidence of generalization
of these findings.
A potential alternative mechanism to performance feedback to explain the inducement
effect could be that resource constraints shape opportunity identification. Access to market
information is particularly challenging for firms in emerging countries. Therefore, firms in
emerging countries are particularly reliant on their own direct local business environment
for information on market opportunities. In the recent book ‘Jugaad innovation’ Radjou,
Prabhu and Ahuja (2013) present various case studies in India where external resource constraints were a key source of innovation through a mechanism of opportunity-identification
and discovery. External business constraints can provide information on market opportuni41
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ties especially in and around a firm’s direct value chain, be it either upstream (difficult access
to inputs) or downstream (clients affected by the same or similar resource constraints). In
other words, resource constraints also provide information on other people’s problems, where
firms can find a value proposition in addressing these problems.
Alternatively, increased exposure to resource constraints could possibly affect the evolution
of firm-level capabilities such as managing uncertainties and risk tolerance, which could
stimulate innovation behaviour (Bharadwaj, 2000), which would be particularly likely if
electrical power outages are persistent leading to engrained behaviour and updated mental
models (Hoff & Stiglitz, 2016) or behavioural rules and routines (Gavetti et al., 2012) of
senior management in terms of managerial agility and creativity. This ties in to the concept
of bricolage, or ‘making do with what is available’, a key competence for innovation (Senyard
et al., 2014)
These two alternative explanations could also explain the diversity in country-specific
effects, as institutional and cultural differences are associated with different capability sets
in dealing with resource management (Degravel, 2015), and cultural characteristics have
shown to impact how performance-feedback operates, for instance in the case of more
communitarian cultures (O’Brien & David, 2013). These alternative mechanisms deserve
further theoretical and empirical investigation.
Generating policy implications for this paradoxical relationship between resource constraints and innovation behaviour is challenging. Resource constraints usually depress overall
productivity and economic growth, and this work has only focused on innovative behaviour
and not outcomes (new products, services etc.), let alone impacts (medium-term increases
in productivity and competitiveness). In fact, firms may be ‘innovating’ towards less capitalintensive production processes with lower productivity (Alby et al., 2013). Therefore, any
argument suggesting a shift away from addressing resource constraints would be very premature and unwarranted. Rather, similar as the discussion on the possible positive effects
of regulatory constraints on innovation (Blind, 2012), this phenomenon calls for a holistic
consideration of the negative and positive effects of resource constraints when developing
new policies. In particular, it would be worthwhile to preserve the positive behavioural
mechanisms behind the effect of resource constraints and innovation. However, given that
we could not confirm a negative performance feedback mechanism, other explanations such
as the market opportunity identification and the dynamic capability theories should be
investigated.
These findings clearly open up avenues for further research. First of all, following these
analyses focusing on the electrical power resource constraint, and earlier work on financial
and knowledge resource constraints (Keupp & Gassmann, 2013; Paananen, 2012), other resource constraints including access to skilled labour, transport and internet are also relevant
areas of analysis. Secondly, while this work confirms the inducement effect for research &
development activities, it does not address whether these firms are actually more successful
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at developing actual innovations and subsequent successful scaling of these innovations.
These questions are essential in order to establish whether constraint-induced innovation
can actually have wider economic benefits that perhaps – in some situations – might even
outweigh the economic costs of resource constraints (Aterido et al., 2011). Finally, as discussed, investigating alternative behavioural mechanisms that could explain the link between
problem perception and the management decision to invest in innovation activity would be
of high added value.
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3	Rare Gems or Mundane Practice? Resource
Constraints and Managerial Experience as Drivers
of Frugal Innovation
ABSTRACT
Frugal innovation and related concepts, such as jugaad and resource-efficient innovation,
are receiving increasing scholarly attention. While recent progress in the conceptualization
of frugal innovation as a phenomenon has been considerable, insights into the antecedents
of frugal innovation remain relatively poor. We add to this literature by systematically
conceptualizing, theorizing and empirically testing the relationship between resource constraints and the propensity of firms to produce frugal innovations, drawing on concepts
of problemistic search and opportunity recognition. We distinguish two levels of resource
constraints (firm-level and firm environment-level), and two types of frugal innovation
(internally oriented and customer-oriented). Moreover, we investigate the role of managerial
experience as a boundary condition for firm’s response to both types of constraints, building
on insights from learning and cognition. We find that firm-level resource constraints have a
strong effect on the propensity of firms to engage in internal frugal innovation, but only so
for experienced managers. This effect is lower when these firms operate in an environment
that also faces high constraints. We find no effect of resource constraints on customeroriented frugal innovations, but find a surprising negative moderating effect of managerial
experience. We discuss the theoretical and policy implications of these findings for the frugal
and wider innovation literature. This study is also the first large-scale empirical investigation
of frugal innovation that estimates its prevalence. We find that frugal innovation is quite
common when using the widest definition of frugal innovation. However, the majority of
frugal innovations are mundane internal efficiency upgrades through capital investment.

3.1

Introduction

The concept of frugal innovation, often described as new, low-cost, and resource-efficient
products and services aimed at providing low-income groups with affordable products and
services, has received substantial academic attention in the last decade (Bhatti & Ventresca
2013; Navi et al. 2012; Simula et al. 2015; Prabhu & Jain 2015; Hartley 2014; Zeschky
et al. 2011; Tiwari et al. 2014; Bhatti et. al 2018). The same is true for closely related and
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partially overlapping concepts such as jugaad2 innovation, cost-innovation, and resourceconstrained innovation (Brem & Wolfram, 2014; Cunha et al., 2014; Pansera & Owen,
2018). The literature shows many insightful case studies of how firm managers introduce
new products, services or improved business processes that are fit for resource-constrained
situations. Well-known examples range from the Tata Nano car (Roiland, 2016) to the
150-dollar prosthetic ‘Jaipur foot’ (Bound & Thornton, 2012), the GE Logiq Book and
the Grameen Bank Microfinance. However, in the last years it has become clear that frugal
innovation is not only the purview of large multinational cooperations (MNCs), but in
fact predominantly the domain of small domestic firms that introduce often more modest
process and product innovations such as sewing machines that work well without electricity,
passive coolers or low-cost urban transport services (Navi et al. 2012).
Researchers have recently sought to more systematically conceptualize frugal innovation
in order to better understand it as a phenomenon. A number of literature reviews were
conducted aimed at charting the space of frugal innovation and related concepts (Bhatti et
al 2018; Agarwal et al. 2017; Brem & Wolfram 2014; Kolk et al. 2013). In addition, policy
makers have sought to better understand the various dimensions of frugal innovation and
their potential for both developing and developed countries (Kroll & Gabriel, 2017). While
substantial progress in the conceptualization of the phenomenon of frugal innovation has
been made, there are still significant research challenges in this young field.
First, despite the almost universal centrality of resource constraints in the conceptualization
of frugal innovation, the precise relationship between resource constraints and frugal innovation
remains ambiguous. Some research posits resource constraints as a driver of frugal innovation
(Navi et al., 2012; Zeschky, Winterhalter, & Gassmann, 2014), whereas others call this possibly
a ‘fable’ (Rosenzweig & Grinstein, 2016). This uncertainty also relates to the highly divergent
theories and findings regarding the effect of resource constraints on innovation behavior in
general (for an overview of this debate see Keupp & Gassman (2013a)). Moreover, different
streams of the literature present different explanatory mechanisms for the expected positive
effect of resource constraints on frugal innovations. For instance, the literature on jugaad innovation focuses on the role of firm-level resource constraints, and how firm managers are
triggered to engage in innovation activities to address a particular resource constraint (Navi et
al., 2012; Prabhu & Jain, 2015). Other research streams build on the opportunities in resourceconstrained environments for firms that are able to introduce a frugal innovation tailored to
the challenges of that particular environment (Kolk et al., 2013). These different findings show
the need for a more robust conceptualization of the type and locus of the resource constraints
(firm-level or firm environment-level), the type of frugal innovations and the mechanisms that
connect them. This paper aims to do so by drawing on the concepts of problemistic search and
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performance feedback (Cyert & March 1963; Greve 2003; Posen et al. 2018) and opportunity
recognition (Ardichvili, Cardozo, & Ray, 2003; York & Venkataraman, 2010).
In addition to the broader question on the relations between constraints on the one hand
and innovation behavior on the other hand, increasing attention for the role of the manager
in such innovation decisions is important. In particular, the concepts of managerial experience, learning and cognition have been shown to be highly relevant for understanding search
and innovation responses (Cohen & Levinthal 1990; Walsh 1995; Manral 2011; Menon
2018). However, there is surprisingly limited extant work looking in detail at the role of
managerial experience specifically for the constraint-performance relationships (Posen et
al. 2018). As such, at the role of managerial experience as a boundary condition in the
constraint-innovation relationship is relatively unknown, and is a promising avenue for
contributing to the innovation literature in an broader sense.
Secondly, the current understanding of the frugal innovation phenomenon is severely
limited by the lack of large-scale, systematic studies of the prevalence and drivers of frugal
innovation. A recent literature review showed that 94% of the current literature consists of
purely qualitative, mostly case-study based studies, with only three papers using quantitative
methods featuring surveys with up to 200 respondents (Agarwal et al., 2017). As such, it is
unclear yet to what extent frugal innovation is a systematically present phenomenon. Are
successful frugal innovations ubiquitously present in developing and emerging countries, or
are they in fact rare, but possibly inspiring gems?
The main research goals of this paper are therefore to: 1) conceptualize and examine to which
extent firm-level and/or firm-environment resource constraints are drivers for introducing
frugal innovations, conditional on the available managerial experience, and 2) to estimate the
prevalence of various types of frugal innovations. These two goals, the first being conceptual
and theoretical, the second empirical, are highly synergistic. A useful empirical estimate first
requires a clear conceptualization, while the validation of theories requires empirical data.
The contribution of the present study to the frugal innovation literature is twofold. First,
we fill an important gap in the frugal innovation literature by conceptually and empirically
investigating whether and how resource constraints induce frugal innovation, building on
existing entrepreneurship and innovation literature. This relationship is often only implied,
assumed or shown through individual cases up until now. We do so by distinguishing between different levels of constraints (firm-level and firm-environment) and a clear typology
of frugal innovation types. , we contribute empirically by estimating and characterizing
the total prevalence of frugal innovations in a large number of developing and emerging
countries using a large-scale firm-level data set. As such, we also provide a useful estimate
for policy makers and development professionals. Note that, like most of the literature, we
focus on firms in emerging and developing countries, where resource constraints are most
common and most frugal innovations originate (Van Der Boor, Oliveira, & Veloso, 2014).
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Second, we contribute in three main ways to the wider innovation & entrepreneurship
research fields. First, by jointly investigating the roles of firm-level and firm-environment
level constraints in inducing innovation, we extend the framework of innovation induced by
resource constraints, in line with recent calls to pay more attention to the firm environment
(Gavetti et al. 2014). Second, we extend the existing frameworks by going beyond the typical
focus on profit as a performance measure, but investigate whether a broader range of problems
can also induce search, in line with original interpretations of problemistic search (Cyert &
March 1963). Finally, we contribute to the wider performance feedback literature by examining the role of managerial experience in in how firms react to (negative) performance feedback.
Thereby we develope a richer view of the boundary conditions to one of the central questions
of the innovation literature, the link between negative feedback and innovation behavior.
In the next section, we will elaborate on the concept of frugal innovation for the purpose
of this study, and develop a conceptual framework to investigate the research goals. Section 3
describes the data and methodology. Section 4 presents the results of the descriptive analysis
of frugal innovation prevalence. It continues by presenting and discussing the results of the
inferential analysis on the effect of resource constraints on frugal innovation in firms. Finally,
Section 5 presents conclusions and a discussion of the research and policy implications of
this work, as well as suggestions for further research.

3.2

Conceptual Framework

3.2.1 Frugal Innovation: a conceptualization and definition challenge
Though fairly recent, the academic discussion on innovation in resource-constrained environments in developing and emerging markets has diversified into a plethora of related
concepts. While coming from different research angles and disciplines, terms such as jugaad
innovation (Navi et al., 2012), frugal innovation (Zeschky et al., 2011), cost innovation
(Williamson, 2010), affordable value innovation (Ernst, Kahle, Dubiel, Prabhu, & Subramaniam, 2015) and resource-constraint innovation (Pansera & Owen, 2018; Ray & Ray,
2010) describe innovation associated with a high degree of resource constraints. We use the
term frugal innovation, the most widely used term (Agarwal et al. 2017; Bhatti, Barron &
Ventresca 2018), to denote these types of innovations.
Recent systematic literature reviews (Brem & Wolfram 2014; Agarwal et al. 2017; Bhatti
et al 2018), as well as a policy review (Kroll & Gabriel, 2017) show that in the current
literature frugal innovation has been associated with various dimensions of innovation:
• Drivers/antecedents: the reason for innovation (e.g. production problem-induced, a
constrained demand by Bottom of the Pyramid (BoP) consumers);
• The organization of innovation production: an inclusive, bottom-up, grass-roots and/
or a top-down lean R&D process.
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•
•

Innovation output: a new product, service or business process that is for example affordable, resource efficient, adaptable;
Societal and development impact: the potential to generate social change and transformation, reshape production relationships and contribute to local economic and social
development in a sustainable way.

The simultaneous use of multiple dimensions in some definitions of frugal innovation, and
the use of multiple attributes within each dimension, make frugal innovation a difficult
concept to discuss conceptually, theorize with or empirically measure (Kroll & Gabriel
2017). Since the present’s paper’s aim is exactly to theorize and empirically validate the
relationship between resource constraints as a driver of frugal innovations on the one hand
and the frugality of innovations that firms generate on the other hand, it is a necessity to
conceptually separate these dimensions in our definitions. Given the research focus, in this
paper frugal innovation is therefore considered to be exclusively the innovation output (a
product/service) dimension, whereas we conceptually treat resource constraints as a specific
driver/antecedent that is associated with the likelihood of generating a frugal innovation.
We make no assumptions regarding the innovation method or impact dimensions,
referring to other recent work in the field. The process/method dimension was recently
discussed in the overview work of Bhatti et.al (2018) or the research on the related concept
of grass-roots innovation (Smith, Fressoli & Thomas 2014). The societal and development
impact dimension has been addressed by several studies among others Pansera and Owen
(2018), where they focus on results from case studies in India and examine the role of social
and political empowerment in (non-market) communities in inclusive innovations. In this
literature the discussion is sometimes more political and considered to be a class problem in
stead of a scarcity and development problem (e.g. Pansera, 2018). The present paper does
not take such a political stand as it focuses on the innovating firm as a decision unit in a
market economy context.
Frugal innovation in the present study is succinctly defined as ‘a resource-efficient innovation’, i.e. a product, process or marketing method or organizational approach that is
resource efficient. Resource-efficiency is consistent with the most typical output attribute in
recent major works on frugal innovation (Agarwal et al. 2017; Bhatti et al. 2018). Agarwal
et al. (2017) identifies cost-effectiveness as the strongest cluster of attributes in a large-scale
literature review, whereas Bhatti et al. (2018) arrive at ‘means and ends to do more with less
for many’ (formatting ed.), and Knorringa & Leliveld (2018) identify reducing complexity
and lifecycle costs while providing high-user value as the first component of frugal innovation. In contrast to some of the literature (Agarwal et al., 2017), we see no prima facie reason
to exclude non-product innovation. In fact, process innovations, in particular achieving scale
and throughput efficiency, are seen as key routes to frugal innovation (Kroll & Gabriel,
2017). A classic example is the case of the Narayana Hrudayalaya hospital in India that
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specializes in heart surgery, greatly reducing costs per operation through process and/or
organizational innovations (Bound & Thornton, 2012).
Resource efficiency creates value by delivering ‘more for less’ (Delmas & Pekovic, 2015;
UNIDO, 2016). However, we can distinguish between two main pathways of value creation,
characterized by the initial locus of the value creation. For a first type of innovations, value
creation through resource efficiency happens mainly in the firm. Most process innovations
fall in this category, such as the use of new machinery that uses less or no electricity, or better
work processes that reduce material wastage. The second type of frugal innovations mainly
create value through resource efficiency for the customer (either households or businesses).
Examples include cheap portable coolers that do not require electricity like the ‘Mitti cooler’
(Tiwari et al., 2014), or cheap LED-based solar-powered lights.
This distinction between the location of first-order value creation is highly relevant, as
these are likely to be associated with different innovation mechanisms, in particular their
relationship with resource constraints as a potential antecedent. Innovations that generate
value through resource efficiency inside the firm are likely to be the result of problem-induced
search that pertain to resource constraints affecting the firm itself. Innovations that generate
value for customers through resource efficiency are more likely to be the result of managers
pursuing business opportunities associated with the needs of these customers caused by the
resource constraints. This separation into frugal innovation subtypes is consistent with other
recent work on frugal innovation (Asakawa, Cuervo-Cazurra, & Annique Un, 2019). These
mechanisms will be further elaborated in sections 2.3-2.7, where we develop the hypotheses.
The following two types of frugal innovation are distinguished:
• Type 1: Frugal innovations where value creation through resource efficiency happens in
the firm
• Type 2: Frugal innovation where value creation through resource efficiency happens in
at level of the customer (business or consumer).

3.2.2	Antecedents of Frugal Innovation
Various scholars have started to explore possible antecedents of frugal innovation. Examples
included access to networks (Devi & Kumar 2018) and innovation culture (Pisani et al
2018), but clearly most present are resource constraints (Pisani et al. 2018; Prabhu 2017;
Zeschky, Winterhaler & Gassmann 2014). A recent systematic conceptual investigation
by Bhatti et.al (2018) showed that there are three main antecedents that are conceptually
relevant to frugal innovation in particular. These are 1) physical resource constraint at the
level of the firm, 2) resource constraints at the level of customers (affordability constraints)
which translate to specific needs, and 3) institutional voids. The hypotheses formulation in
the next sections focuses on the first two. This choice is related to the resource-efficiency
component as the leading attribute of frugal innovations, but also because the literature of
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institutional voids (Khanna & Palepu 1997) and informal institutions (North 1990), norms
and culture (Schneider & Meyer 2016) merits a more extensive separate investigation.
Resource constraints are caused by a combination of physical, technological, socioeconomic, institutional and political factors. The latter three lead to resource constraints that
are not equally present among all firms (and households). A such, the analysis of resource
constraints therefore also has an inequality and normative, development-related perspective
which is also part and parcel of the frugal innovation phenomenon (Pansera 2018; Rosca,
Reedy & Bendul 2018). Examples are analyses of frugal innovation drivers through a gender
lens (Vossenberg 2018) and inclusiveness of these entrepreneurial opportunities to various
parts of the economy (Meagher 2018).

3.2.3 Resource Constraints as drivers of Frugal Innovation
Many firms and households in developing and emerging countries are confronted with
severe resource constraints. Access to finance is a pressing constraint for many firms (World
Bank Group, 2014), as well as access to reliable electricity (Clark, 2011). A lack of access
to adequate transport infrastructure is often cited as another main challenge for many firms
and households alike (Hope 2010). As a result of all these constraints, firms in these environments often lag in productivity, profit and growth rates (Goedhuys & Sleuwaegen, 2009).
Beyond just barriers, resource constraints have also been identified as drivers for innovation behavior. In a first body of literature, emanating from the behavioral theory of the
firm, resource constraints experienced within firms and the associated negative performance
feedback are known to induce problemistic search (Cyert & March, 1963; Greve, 2003;
Keupp & Gassmann, 2013). This effect was investigated for the case of resource constraints
in general, where research showed that resource constraints can indeed induce innovations,
in particular so in small, competitive markets and product domains where no major capital
investments are required (Katila & Shane 2005). A second body of literature focuses on the
role of resource constraints as opportunities for entrepreneurs, creating efficient and affordable products and services that help their customers deal with these resource constraints
(Navi et al., 2012; Rosenzweig & Grinstein, 2016). While both bodies of literatures use the
concept of resource constraint, they are conceptually clearly not the same. The first relates to
resource constraints directly experienced as a barrier inside the firm, for instance when high
electricity costs threaten to make production unprofitable. The second relates to a resourceconstrained environment, in which firms operate, regardless of the exposure of individual
firms to these specific resource constraints. An example here would be firms, perhaps well
provisioned on dedicated industrial sites, that have a customer base that regularly suffers
from power outages. As such, we distinguish between two types of resource constraints:
• Firms experiencing resource constraints directly (firm resource constraints),
• Firms operating in an environment where customers face resource constraints (firm
environment resource constraints).
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As a result, we arrive at the first contours of the model where we distinguish between two levels of resource constraints (firm and firm environment) as potential drivers on the one hand
and two types of frugal innovations (Type 1 and Type 2) as expected innovation outputs on
the other hand. The resulting matrix is presented in Figure 1 below.
The following sections will investigate the mechanisms from the two bodies of literature
in more detail below, and elaborate hypotheses regarding the expected relationships between
the two types of resource constraints and two types of frugal innovation.
Figure 3 Conceptual model
Firm Environment
Formal & Informal
Institutions
Other Firm
Environmental Factors
H2

Firm Environment
Resource Contraints

Frugal Type 2
(External Value
Creation)

H3
Firm-Level

Frugal Type 1
(Internal Value
Creation)

H5
H1

Managerial Experience

H4

Internal Resource
Constraints
Other FL Factors

3.2.4 Firm resource constraints as a driver of frugal innovation
Internal, firm-level resource constraints generate operational barriers and are likely to reduce
current or expected firm performance. For instance, an irregular and or intermittent access
to power reduces firm-level throughputs, can damage electric equipment and complicate
production and delivery schedules. Another example are firms faced with high transport
constraints, such as high costs for distribution or a high degree of a products lost in transit,
raising operational costs.
Such (expected) performance shortfalls can trigger negative performance feedback (Greve,
2003). Following from the behavioral theory of the firm, negative performance feedback
is the signal when a firm’s performance falls below its aspirations. These aspirations can be
either an absolute performance level or a relative performance vis-à-vis peers. Firms will then
engage in problemistic search: search that is stimulated by a problem (usually a rather specific
one) and directed toward finding a solution to that problem (Cyert & March, 1963). This
problemistic search mechanism, developed within the context of the behavorial theory of the
firm, is based on the behavorial insight that managers are not rational strategic optimisers
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but rather myopic satisficers, and as such are typically only inclined to take (risky) initiatives
if there is a real problem. This phenonomenon, later formalized for R&D specifically in the
performance feedback framework (Greve, 2003) has been empirically validated in various
settings (Chen, 2008; Greve, 2008; Lucas et al., 2018; Salge, 2011; Vissa et al., 2010), and
also for the direct relationship between resource constraints and research and development
efforts of firms (Keupp & Gassmann, 2013). As such, firm-level resource constraints are
likely to induce firm-level innovation activities.
However, this innovation inducement effect of resource constraints is not a sufficient
condition for the emergence of innovations of a specific frugal, resource-efficient character.
The frugality of the innovation output depends on the direction of the search. However, it
is expected that resource constraints result typically in search that is guided towards frugal
solutions. It is an essential characteristic of problemistic search that it is triggered by a specific
problem, and that potential solutions generated through search are evaluated largely with respect to the degree that they solve or mitigate that problem, in this case the internal resource
constraints. As such, there is an inherent ‘relatedness’ between the problems and solutions
generated by problemistic search (Van Burg, Podoynitsyna, Beck, & Lommelen, 2012). In
the case of resource constraints, firms often look for solutions that cut cost, through strategies
including substitution of input materials for cheaper alternatives, energy efficiency measures
and further vertical integration to reduce expenses (Brem & Wolfram, 2014; Chen, 2008).
Such solutions are often, though not always, of an innovative character, as the constraints
cannot always be resolved or mitigated with existing methods. The literature on jugaad innovation shows this dual mechanism of the inducement and guidance effects of resource
constraints in developing and emerging country settings (Brem & Wolfram, 2014). There
are various examples of firm resource constraints, such as lack of access to water or energy,
inducing firms to introduce frugal innovations. (Navi et al., 2012; Prabhu & Jain, 2015).
Given the innovation inducement and guidance effects of the problemistic search triggered by resource constraints, it is expected that firms experiencing a high level of firm-level
resource constraints are more likely to produce innovations with of a frugal character of Type
1, addressing internal resource constraints through innovation. This type of innovation is
often labeled as cost-innovation (Williamson, 2010).
Hypothesis 1 (Cost-innovation): Firms experiencing a high level of internal resource constraints are more likely to produce Type 1 (firm-level value) frugal innovations.

3.2.5	Firm-environment resource constraints as drivers of frugal innovation
value creation
The notion of resource constrained environment generating economic opportunities for firms
gained traction in the early 2000s with the introduction of the concept of the ‘Bottom of the
Pyramid’ (Prahalad & Hart, 2002), later reframed as ‘base of the pyramid’ (for an overview
see Kolk et al. 2013). Prahalad and Hart (2002) referred to the aspirations of consumers in
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developing countries with limited financial and other resources, which would form a major
opportunity for firms to develop innovative low-cost products and services. While this field
departed from a perspective of how Western multinationals such as Unilever and Proctor
& Gamble can design products for these ‘frontier markets and generate pro-poor corporate
revenue’ (Dolan & Rajak, 2016), the concept has increasingly been used to also describe local firms (or local subsidiaries of international firms) that can generate revenue by developing
tailored solutions for households and businesses in resource constrained environments. As
such, the firm may seek to solve ‘other people’s problems’ in order to create a new product or
service with added value. It should be noted that there is considerable criticism whether such
BoP innovation is an effective strategy for solving societal challenges at a broader scale or
whether it is mostly ‘empty rhetoric’ (Arora & Romijn, 2012), and for many firms altruism
is likely to be only a small factor (if at all). Whereas in developed, richer markets aspects like
brand image and strategic anticipation of regulation may play a key role in their motives
for developing frugal innovations, in developing & emerging countries the overwhelming
motive is the the aforementioned turnover potential that such a new product or service
might entail (Dorobantu, Kaul, & Zelner, 2017).
Insights from entrepreneurship research, in particular the concept of opportunity recognition, can help us to further theorize these mechanisms. In their efforts to generate profits,
firms look for market opportunities within their firm environment. Opportunity discovery
and recognition are therefore among the key factors of entrepreneurial success. Entrepreneurship research has shown that successful opportunity recognition greatly depends on
knowledge of markets, of ways to serve markets, and of customer problems (Shane, 2000;
York & Venkataraman, 2010). Due to the general insights that firm managers are myopic
(Levinthal, 1993) we know that firm managers gain information on opportunities mostly
from their immediate environment, often their existing clients, distributors, suppliers and
local authorities (Wang, Ellinger, & Jim Wu, 2013). As such, the local firm environment
directly determines the access to information on opportunities. Therefore, resource constraints affecting the firm environment as a whole directly shape the problems of customers
and business partners, and thereby also the opportunity space for firms that are aware off
these problems and have a potential solution, often an innovation. The higher the resource
constraint in the firm-environment, the more likely this ‘opportunity signal’ will be picked
up by the firm manager and translated into innovation activities. This expected pathway
is strengthened by recent evidence that ‘embeddedness’ in local environments is a critical
success factor for companies wanting to introduce a successful frugal innovation attuned to
the needs of its customers (Ernst et al., 2015).
Radjou et.al (2013) present various case studies in India where external resource constraints
were indeed a key source of innovation through a mechanism of opportunity-identification.
Optima Energia in Mexico, a vendor of thermosolar panels for hotels, found it difficult to sell
its products as clients have a lack of access to finance for up-front investments. Noticing this
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barrier, Optima innovated to provide integrated energy performance contracts that required
no upfront investment for their clients by partnering with financial institutions. Another
example is the ’pay-as-you-go’ solar-as-a-service product M-Kopa, where customers pay off a
solar unit over time by micropayments, reduces the upfront capital investments costs which
are impossible to bear for low-liquidity customers (Faris, 2015). These examples show that
firms can be opportunity-driven when searching for products or service innovations that
aim to resolve a need directly linked to the resource constraints present in the environment.
Hypothesis 2: (Opportunity-driven Innovation): Firms operating in a high-resource constrained external environment are more likely to produce Type 2 frugal innovations

3.2.6	Interaction effects between firm-level resource constraints and firmenvironment resource constraints
It is likely that firm-environment and firm-level resource constraints interact in their inducement effect on frugal innovation. We know from the behavioral theory of the firm that firm
managers tend to show satisficing behavior, having specific aspiration levels that are tied to
past but also peer performance (Greve, 2003; Todd & Gigerenzer, 2003). This effectively
means that problemistic search occurs when firms perform (much) worse than their peers or
their own past track record (Lucas et al., 2018). When all firms in the firm’s environment are
suffering from high resource constraints, it becomes a norm instead of a problem requiring
a solution. These findings resonate with similar insights from entrepreneurship studies, particularly around entrepreneurial motivations and ambition, such as the study by Lant (1992)
that showed how entrepreneurs in a turbulent environment are more likely to attribute their
poor performance externally. A recent study showed how shared negative experiences in an
entrepreneur’s direct social context result in discouragement (Neville, Forrester, O’Toole, &
Riding, 2018). As such, we expect that firms operating in high resource-constrained environments are less likely to develop Type 1 frugal innovations even when firm-level constraints
are high, indicating a negative interaction effect.
Similarly, for Type 2, customer-oriented frugal innovations we can expect that the firmlevel resource constraints may affect the firm’s innovation behavior. Due to the limited
attention of firm managers and therefore sequential focus on firm goals (Kotlar, Fang, De
Massis, & Frattini, 2014; Ocasio, 1997), it is likely that firms confronted with their own
resource constraints focus on solving those internal problems first, before pursuing more
opportunity-driven innovation behavior (Van Burg et al., 2012). This effect was also found
by a recent entrepreneurship study that showed that firm-level resource constraints induces
people to engage in ‘inside the box’-thinking instead of ‘outside the box’ (Dahl & Moreau,
2007). Although it is possible that the internal solutions (Type 1) emanating from problemistic search may also result in products or services for customers (Type 2), we expect that
such spillovers are relatively rare and take time to materialize. Overall, we therefore expect a

57

Chapter 3

negative interaction effect between firm-level constraints and firm-environment constraints
for Type 2 frugal innovations as well.
Hypothesis 3a: (Interaction effect): High firm environment constraints have a negative interaction effect with firm-level environment constraints for Type 1 frugal innovations
Hypothesis 3b: (Interaction effect): High firm-level resource constraints have a negative interaction effect with firm environment constraints for Type 2 frugal innovations

3.2.7	Managerial Experience
We know that managers learn by doing (Levitt & March, 1988), or in other words, gain
experience. Research building in the capability literature (Teece, Pisano & Shuen, 1997) has
shown that a firm’s management capabilities are based on current and acquired knowledge
of its managers, although limited by their cognitions and dominant logics (Augier and
Teece 2009). Through such accumulation, managers increase their cognitive complexity
of the causal links within their organization and between their organization and the firm
environment, resulting in more accurate predictive capabilities based on understanding
through learning by doing, i.e. experience. Such experience is not just a general modifier
for a person’s managerial capability, but is particularly important for dealing with new challenges and opportunities that arise inside and outside the organization. It is therefore no
surprise that experience has been identified as one of the drivers of potential absorptive
capacity for innovation (Cohen & Levinthal 1990), as it by definition requires recombination of new ideas with existing structures. Given the hypothesized relationships between
resource constraints and frugal innovation described above, it therefore can be expected
that managerial experience is a positive moderator of the inducement effect of resource
constraints on innovation behavior. However, we deduce that this general effect is likely
to have different implications for Type 1 and Type 2 frugal innovation in particular. For
three main reasons, we expect managerial experience to be more relevant for Type 1 frugal
innovation, where firm-level constraints induce firm-level innovations, compared to Type
2 frugal innovation, where firm-environment constraints induce innovations that benefit
customers. First, managerial experience is likelier to be more systematically associated with
more accurate mental models of internal causalities than those of the external environment,
because the external environment has a less well-defined structural space and managers tend
to by nature of the fundamental myopic character of people have more ‘practice’ with and
hence knowledge accumulation of internal matters than external (Vermeulen & Curseu
2008). Second, managerial experience is likely to be an even more relatively important factor
among other drivers in times of internal constraints, because those constraints are known
to reduce internal communication and will centralize control (Staw, Sandelands & Dutton
1981). Third, Type 2 innovation is more opportunity-driven, and as such dependent on an
entrepreneurial orientation. However, here recent work on entrepreneurial orientation has
shown that managerial experience has an inverse U-shaped relationship with entrepreneurial
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attitudes, as older managers’ routines may become so ingrained that it outweighs the benefit
of better mental models (Bolin, Pieper & Covin 2015). As such, we expect a positively
moderating effect of managerial experience for Type 1 frugal innovation, but for Type 2
the mixture of positive and negative expected effects makes it a priori unclear what the net
direction of effect would be. We therefore do not hypothesize a moderating relationship of
managerial experience of firm-environment constraints and Type 2 frugal innovation.
Hypothesis 4: (Interaction effect): Managerial experience has a positive interaction effect with
firm-level constraints for Type 1 frugal innovations

3.3	Methodology
3.3.1	Data
The World Bank Group Enterprise Survey has included innovation variables in its enterprise
surveys and innovation follow-up modules since 2010. As such, the data provides a unique
firm-level perspective on innovation behavior, including descriptions of recent innovations
(product, service or process), as well as characteristics of these innovations. An additional
advantage is that these surveys are designed to be statistically representative of the entire
formal non-agricultural economy, being selected using stratified random stratified sampling
for sector, firm size and region based on the distribution of formal sector firms (see also
Birhanu et al. 2016).
We use the surveys in the period 2010-2016, providing firm-level data sample for 32,897
firms, representing a total population of 1.14 million firms in 168 regions, in 36 countries
across Africa, Latin America and Asia. Of the firms in the sample, 10,273 firms (30.8%) also
provided descriptions of the innovation and a description of the change from the old situation, which can be used to characterize the innovation in terms of resource-efficiency. Note
that these innovations are new to the firm, a relatively broad but valid conceptualization of
innovation and typical for measuring innovation via firm-level surveys, especially in emerging countries (OECD 2012). In order to validate whether the availability of innovation
descriptions could introduce a selection bias, we ran a probit regression on key background
variables, in order to determine whether there was a skewed subsample. When controlling
for introducing an innovation, only the binary indicator whether the firm is part of a larger
firm has a significant, positive effect on the likelihood of being included in the sample. Marginal effects analysis shows that firms not part of a firm group have a likelihood of 30.2%
to be included in the sample, while firms that are part of a firm group have a likelihood of
33.8% to be included in the sample. Since none of the other background variables have any
predictive effect, and the marginal effect of firm ownerships (i.e. 3.6% point) is relatively
modest we proceed with the assumption that our firm sample is representative of these

59

Chapter 3

economies, taking into account that we will control for firm ownership in the descriptive
and inferential models.
In terms of the (external) firm environment the data have been organized at the regional
(sub-national) level where possible, as large countries such as India have substantial heterogeneity in institutional profiles and the degree of resource constraints. From behavioral
economics it is known that managers are myopic, meaning they have limited information
and generally only in their specific locale (see for instance Gavetti et al. 2015). They are
therefore likely to focus opportunity-driven innovation activities mostly on local challenges
rather than those across the country or abroad.
Note that the available data excludes the agriculture sector and does not include the
informal sector, which account for significant parts of developing and emerging country
economies. However, a large part of the informal sector in developing and emerging
countries exists of one-person ventures (e.g. small scale retail, transport, small restaurants,
domestic services) who are more self-employed rather than being a ‘firm’. These firms
typically focus on subsistence entrepreneurship rather than transformative entrepreneurship
geared towards growth and job creation for others, and are thereby less likely to engage in
innovation activities (Schoar, 2010). If they are engaging in frugal innovation, it is likely to
be Type 1 (internal) frugal innovation, focusing on relatively simple efficiency upgrades. It
is unlikely that Type 2 frugal innovation, which focuses on resource efficiency value creation
at the level of the customer, will systematically take place in the informal sector, as successful
product-focused innovation is more likely to happen in a formal firm. Overall, we expect
that this possible bias is relatively limited in terms of frugal innovation prevalence rates for
both types of frugal innovation.

3.3.2	Measures
The dependent variable, innovation frugality, indicating whether a given innovation is frugal
or not, is developed by making use of the actual descriptions of innovations in the Innovation module of the Enterprise Survey. In the first stage, all descriptions were screened on the
presence of selected key words that could signify a frugal, resource-efficient innovation. The
selection of keywords is a subset of those attributes as identified in a systematic literature
review by Agarwal et al. (2017), focusing on the resource-efficiency element and any comparable keywords and organized by Bhatti et al.’s (2018) frugality aspects of affordability,
accessibility and adaptability (see Table 1). The result is a binary measure that indicates
whether the innovation is framed as being of a resource-efficient character or not. We relax
the requirement of the Bhatti et al. (2018) frugal innovation identification tool for a frugal
innovation to have at least some component of affordability, accessibility and adaptability,
with the simple requirement of one aspect match being enough to qualify. We choose this
operationalization because our guiding property for frugal innovation is resource-efficiency,
which may be present in any of the affordability, accessibility or adaptability aspects. One
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limitation of our operationalization is its binary character. Resource efficiency is arguably
inherently continuous, but a reliable and empirically feasible method of measuring these
aspects on a scale is simply not readily available.
All matching records were manually verified for false positives, and subsequently assigned
to the Type 1 (firm-focused) or Type 2 (customer-focused) frugal innovation types. A random sample was verified by an independent researcher, leading to an inter-coder reliability
(kappa) statistic of .77, indicating a good reliability. The results are shown in Table 1 below.
Table 5 Keyword selection and presence
Keyword

# Innovation Descriptions with keyword

# Innovation descriptions frugal

Cheap

28

10

Saving

159

23
120

Affordable

Efficiency

275

Affordable

2

0

Low

313

47

Cost

307

108

Budget

4

1

Frugal

0

0

Economy

3

1

Bargain

1

0

Reduce

146

53

Lean

64

9

Sufficient

5

0

Economical

7

5

Inexpensive

1

0

Flexible

12

0

Portable

12

5

Adaptable

0

Adaptable

0
Accessible

Convenient

13

3

Accessible

1

0

Easy

81

37

Light

122

33

Simple

45

11

N = 32,897 firms, of which 10,237 innovating firms
Note that 9 firms simultaneously introduced both a Type 1 and Type 2 innovation. Table 2 presents some typical
examples of both types of frugal innovation present in the dataset. The variation is quite large between and within
sectors, ranging from very low-tech (using cassava flower as plaster) to high-tech (e.g. new energy-efficient electrical
transformers).
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Table 6 Typical generalized examples of frugal innovations
Typical Examples
Frugal Innovation Type 1

Typical Examples
Frugal Innovation Type 2

• Installation of a sewing machine that also works without electricity
• Installation of an iron wall to reduce cooling needs in the storage
room
• Installation of a more energy efficient machine
• Introduced online booking services
• In-house delivery of products instead of outsourcing
• Use of cassava flour instead of plaster for construction services

• Provision of follow-up repair services
• Energy efficient lighting productions (LED)
• Hand-pump that does not require electricity
• Energy efficient ventilators
• Cheaper package deals for families in hotels/travel
• Price reductions for value-conscious consumers
• Energy-efficient electrical transformers

For the firm-level and firm-environment resource constraint measures, we use a factor
variable of six different specific resource constraints measured in the questionnaire at the
firm-level, each ranging from a scale of 0 (no barrier) to 4 (high barrier), including electricity, telecommunications, transport, land, finance and capable staff. The six variables clearly
resolve into a single main resource constraint factor variable, with relatively similar factor
loadings in terms of size and orientation (all between 0.48 and 0.63). The recommended
Kaiser-Mayer-Olkin test gave a 0.8 measure of sampling adequacy, which is considered as
‘meritorious’ (Kaiser, 1974), allowing to continue with this factor variable.
For firm environment resource constraints, we focus on individual regions as definition
for the firm environment. The regional and national means were computed for each of the
36 countries and 187 regions. For regions with less than 50 observations, the mean value
was constructed using the national mean. The final data set shows a broad range of firmenvironment constraints values, with the top 3 most resource constraints regions being Ibb
(Yemen), Abidjan (Cote d’Ivoire) and Mwanza (Tanzania), and the least constrained regions
being Java (Indonesia), Bali (Indonesia) and Bangkok (Thailand). These resource constraints
are measured from the perspective of all surveyed firms (including non-innovators), but do
not include a household perspective. However, given the substantial samples involved and
the broad spectrum of firms surveyed, the regional mean of perceived constraints among all
firms should be a good proxy for overall regional resource constraints.
For managerial experience, we use the number of years of experience of the firm’s manager
within the sector (not necessarily the company). Given the already complex model in a
relatively small sample with multiple interaction effects, we have translated this variable to
a binary indicator of managerial experience of those having experience above the mean (16
years).
For control variables, we control for whether firms engage in R&D or not, which is obviously a major predictor of innovation outcomes. Furthermore, we use company size (in FTE)
and age (in years) in log-linearized forms. As the surveys are designed to be able to represent
a representative firm population after using sample weights, we indeed find that our sample
includes a wide range of company sizes (ranging from 1 to 29,737 employees) and ages (from
1 to 167 years). We also include information on ownership structure, specifically whether a
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firm is part of a wider group (20%), and a dummy whether the firm is directly engaged in
exports (17%). These characteristics represent the overall capacity of these firms, strategic
freedom and linkages with foreign partners, which all are known factors to influence a firms
innovation capacity and strategy (Camisón-Zornoza et al., 2004; Castellacci, 2015; Kim
et al., 2008; Vissa et al., 2010). We also included a manufacturing dummy to control for
whether the firm is part of the economy’s secondary or tertiary sector respectively, with 68%
of the firms in our sample part of the manufacturing sector.
At the firm environment level, we control for various general country characteristics, as
well as economic development and formal institutions, in order to avoid the common pitfall
of region-level scores for independent variables capturing various other country-level characteristics (Kirkman, Lowe, & Gibson, 2006). Using World Bank data, we include a measure
of log-transformed GDP per capacity on a purchasing-power parity basis to capture the level
of economic development of a country. Our data set covers a wide range from 765 USD
GDP (PPP) per capita in the Democratic Republic of The Congo to 25.6k USD per capita
in Malaysia. In terms of formal institutions, we include country ratings on Rule of Law and
Government Effectiveness from the World Wide Governance Indicators, based on an aggregation of sources from a variety of surveys among citizens, firms and experts following the
methodology developed by Kaufman et. al. (1999). To represent formal institutions, include
the country’s score on the World Bank’s Doing Business Reports as an aggregate measure
to represent a country’s business climate, in particular in areas of licensing, corruption,
property right protection etc. These are specific formal institutions that are highly relevant
for firms and their innovation behavior (Oluwatobi, Efobi, Olurinola, & Alege, 2015). The
average score (119.91) is relatively low and in the bottom half (there are 190 ranks), but the
range is substantial with South Sudan being the worst performer (187) and Malaysia (24)
the best. To represent key informal institutions that play a role in the business environment,
we have included a national mean of the perceived barrier of corruption in doing business,
based on the WB Enterprise survey. Here we find a range from .36 (Thailand) to 2.85 (Mali).

3.3.3	Model
For our inferential analysis, we test our hypotheses using the following two regression models, one for each type of frugal innovation:
Frugal Innovation (Type 1/Type 2)
= β0 + β1 Firm level Constraints
+ β2 Firm environment constraints + β3 Firm level constraints
× Firm environment constraints + β4 Managerial Experience
+ β5 Firm level constraints × Managerial Experience
+ β6 Firm environment constraints × Managerial Experience
+ B Controls + ε
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.20
.17

Binary indicator whether firm engaged in any R&D activity in the last 3 years
Log of Total number of firms FTE (non-log value in brackets)
Log of firm age (non-log value in brackets)
Dummy variable indicating whether the firm is part of a larger group

R&D-status

Firm size

Firm age

Firm Group Ownership

8.66 (5767)
-0.41
1.89

GDP Purchasing Power Parity (World Bank data 2014), log-transformed, USD
World Bank Government Effectiveness Score, standardized
National mean of to what extent firms perceive corruption as a barrier for doing business
(lower is better, scale 0-4)

GDP PPP

WB Government Effectiveness Score

Corruption

N = 29,309 firms, of which 14,863 innovating firms

108.74

Country ranking for WB composite doing business indicator (lower is better)

WB Doing Business Ranking

.68

Dummy variable indicating whether firm is exporting
Dummy variable whether firm is in the manufacturing sector (vis-à-vis the service sector)

Export Status

Manufacturing sector

2.73 (15.33)

3.40 (29.96)

.39

0.51

-0.03

Regional mean of Firm-level Constraints
Binary indicator whether firm manager has 15 years or more of experience in the sector

-0.03

Managerial Experience

Predicted Factor Score from Factor Analysis

Firm Resource Constraints

Model
Sample
Mean

Firm-environment Resource Constraints (regional)

Description

Variable

Table 7 Descriptive Statistics

.53

.53

.64

36.82

.46

.37

.40

.72

1.34

0.48

.50

.46

.82

Standard
Error

187

1

1

1

5.12 (167)

10.31 (29732)

1

1

1.15

2.76

Max

.36

-2.1

2.85

1.12

6.64 (765) 10.15 (25.6k)

24

0

0

0

0 (1)

0 (1)

0

0

-1.23

-1.30

Min
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There is a risk that the prevalence of frugal innovations for both Type 1 and Type 2 in our
sample is possibly relatively low, due to the exclusive narrow focus on resource efficiency as a
characteristic among many other possible innovation characteristics. Should the prevalence
be low, normal maximum likelihood logistic estimation is likely to result in econometric
downward estimation bias as a result of monotone separation of parameter estimates. We
therefore use the Rare Events penalized maximum likelihood approach (PMLE), initially
proposed by Firth (1993) and later developed by Heinze and Schemper (2002). While PMLE
is the preferred method above other available methods (Leitgöb, 2013), it does not allow for
a correction for clustered standard errors, which is relevant given the clustered independent
variable of firm-environment constraints. We therefore complement this analysis with the
comparable bias reduction method (BRM) proposed by King & Zeng (2001) as a robustness
model, which does allow for clustered standard errors. Finally, we include another robustness
model for both Type 1 and Type 2 frugal innovation each that only runs the analysis on
innovating companies, in order to account for the scenario where frugal innovation captures
an effect on innovation in general, not just frugal innovation. Note that for all models,
unlike the descriptive analysis of prevalence, no population weights were applied, in order to
avoid introducing a bias given the rarity of positive events.

3.4

Results and Discussion

3.4.1 Prevalence of frugal innovations in emerging markets
As presented in the description of the data set, 34 % of the firms in the population introduced a new product, service or process innovation in the last three years. This is quite close
to a corrected mean of a recent World Bank analysis that aimed to estimate innovation rates
in developing and emerging economies, which arrived at a range of 39-45% (Cirera & Muzi,
2016). These figures are high, which corresponds with the broad definition of innovation
used including all new products, services or processes that are new to the firm.
Using the keyword analysis, we identified 459 firms with frugal innovations in the sample,
of which 384 of Type 1 and 66 of Type 2, and 9 cases consisted a composite innovation
where both categories applied, e.g. installation of a newer efficient machine to produce a
frugal product. This corresponds with 3.1% of firms that have introduced a Type 1 frugal
innovation, and 1.6% a Type 2 frugal innovation (see Table 5 below). As such, 1.6% of all
firms has introduced a frugal innovation in the last three years. In the total population of
1.14 million firms in 36 countries this corresponds to an estimated mean of some 10,500
frugal innovations, of which around two-thirds are Type 1 and one third Type 2.
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Table 8 Frugal Innovation Prevalence Statistics
Key descriptive statistics

Type 1 (internal)

Type 2 (external)

N in sample

384

66

N in population (est)

7,115

3,585

% in sample
(innovating companies)

3.7%

0.6%

% in population
(innovating companies)

3.1%

1.6%

Top 5 countries
(N in sample)

India (248); Kenya (26); Bangladesh (21);
Zimbabwe (13); Ghana (9)

India (31); Philippines (8), Nigeria (3),
Zimbabwe (3); Uganda (3)

Top 5 countries
(% in sample)

Kenya (9.1%); Benin (8.9%); India
(7.6%); Zimbabwe (7.1%); Togo (6.9%)

Philippines (1.8%) Zimbabwe (1.6%); Malawi
(1.6%); Cambodia (1.1%); Nepal (1.1%)

Top 5 sectors
(% in sample)

Recycling (29%); Transport Machine Man.
(10,8%); Petrol Refining (10,5%); Paper
(8,0%); Basic Metals (7.8%)

Recycling (7.1%); Electronics (2.8%)
Transport (2.2%); IT (2.4%); Machine
equipment (2.3%)

Top 5 sectors
(N in sample)

Food (37); Transport Machines (30);
Machine Equipment (26) Electronics (25)
Basic Metals (24)

Electronics (11); Retail (10) Transport (8);
Machine Equipment (5;) Horeca (5)

Table 5 also shows the cross-country variation in the presence of frugal innovations. India
has by far the highest absolute number, but this is partly due to the large size of its economy.
Relatively, in addition to India, countries such as Zimbabwe, Benin, Kenya, Togo, Democratic
Republic of the Congo and Cameroon have the highest shares of frugal innovations with more
than 5% of innovations being frugal. It is not surprising to find countries like India and Kenya
in this top five, as India is well known for being a hub for frugal innovation (Bound & Thornton, 2012), while Kenya has a very strong entrepreneurial ecosystem, known for innovations
such as M-PESA (Kumar, 2014). Some countries with small samples have zero incidence of
frugal innovation in the sample, such as Djibouti, Yemen, Namibia and Guinea. However,
given the small sample sizes of frugal innovation for some countries, and the fact that there is
some heterogeneity in the level of detail of the descriptions between countries, these percentages should be considered as orders of magnitudes rather than precise estimations.
Further descriptive analysis of our data shows that for Type 1, the majority consists of
simple technology upgrades to improve efficiency. Additional analysis shows that out of
the 3.1% Type 1 frugal innovations, 2.9% point are such upgrades, with only 0.1% point
of innovations based on a simplification approach. Many Type 1 innovation descriptions
include of references to high electricity, labor, material/input costs, and transportation costs.
Type 2 innovations are relatively sparse (66 in the sample) and are energy-efficient products,
with some also oriented towards low-cost, affordable service packages. For both types, it is
important to note that virtually all innovations are relatively marginal improvements or the
introduction of relatively commonplace products: a new machine, a LED-lamp, software
upgrade etc. Such innovations are very unlikely to be of a radical nature, but are still new to
the firm and therefore count as frugal innovations.
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3.4.2 Resource constraints and frugal innovation: Model Estimation Results
The model estimation results are presented in Table 6, showing the relationships between
both firm-level constraints and firm environment resource constraints on the one hand and
each of the two types of frugal innovation on the other hand. With regard to the interpretation of the model coefficients it is important to note that both firm environment and
firm-level constraints are included in the same estimation equation, which means that any
effect has to be interpreted as having already taken into account the other.
Models 1 and 2 are baseline models that include controls only. They highlight that R&D
Status has a high predictive effect on frugal innovation behavior, indicating that firms that
engage in informal or formal research and development activities are more likely to produce
an innovation, a relatively uncontroversial finding. Secondly, firm size has a positive effect on
Type 1 innovations, suggesting that larger firms are more likely to introduce a Type 1 frugal
innovation. This finding is consistent with literature on general determinants of innovation
behavior of firms (Kleinknecht & Mohnen, 2002). Manufacturing companies prove to be
more prone to Type 1 innovation but less prone to Type 2 innovation, likely due to being internally more resource-intensive, and as such more sensitive to internal resource constraints.
Models 3 and 4 present the baseline models, without interaction effects, for the Type 1
frugal innovations (internal) and Type 2 frugal (external) innovations respectively. We find a
significantly positive effect of firm-level resource constraints on the likelihood of firms introducing Type 1 frugal innovations. We therefore find support for Hypothesis 1. However, we
find no significant effects for either a direct effect of firm-environment on the likelihood of
firms introducing Type 2 frugal innovations. We therefore reject Hypothesis 2. Interestingly,
we also find a significant negative effect of firm environments directly on Type 1 frugal
innovation introduction, an issue which we will revisit during the marginal effects analysis.
Models 5 and 6 present the full models that also include the various interaction effects
between firm-level constraints, firm-environment constraints and managerial experience
respectively. Firstly, we find as expected, a significantly negative interaction effect between
firm-level and firm-environment resource constraints for Type 1 frugal innovations, supporting Hypothesis 3a. However, we do not find the similar expected negative effect on Type
2 innovations and reject Hypothesis 3b. For the interaction between firm-level resource
constraint and managerial experience, we find support for the expected positive interaction
under Hypothesis 4. In fact, while the interaction effect size is relatively high, the main effect
turns insignificant in this full model, meaning the effect of firm-level resource constraints on
Type 1 frugal innovation (H1) is fully conditional on the firm’s managerial experience. As
expected, we do not find confirmation for a similar moderating role of managerial experience
for the relationship between firm-environment constraints and Type 2 frugal innovation.
In fact, we find an unexpected significant highly negative moderating effect of managerial
experience on the relationship between firm-level constraints and Type 2 frugal innovation,
which we will further explore in the discussion.
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Table 9 Model Estimation Results
Model

Variables

(1)
Type 1:
Control
Only

(2)
Type 2:
Control
Only

Firm-level Constraint Factor
Firm-environment Constraint Factor

(3)
Type 1:
Baseline
PMLE

(4)
Type 2:
Baseline
PMLE
-0.097

0.086

0.122

(0.082)

(0.195)

(0.108)

(0.220)

-0.634***

-0.499

-0.522***

-0.674

(0.161)

(0.378)

(0.197)

(0.429)

0.362**

-0.778*

(0.161)

(0.457)

Firm env. Cons # Man. Exp
Firm-level Cons # Firm Env. Cons.

R&D activity
log FTE
Part of larger firm
log Age
Export status
Sector: Manufacturing
WB Doing Business
Goverment effectiveness
GDP PPP

(6)
Type 2:
Full
PMLE

0.229***

Firm-level Cons. # Man. Exp

Manager Experience

(5)
Type 1:
Full
PMLE

-0.409

0.645

(0.299)

(0.795)

-0.530***

0.001

(0.165)

(0.377)
-0.626*

0.043

-0.568*

0.061

-0.557*

0.022

(0.118)

(0.302)

(0.119)

(0.302)

(0.122)

(0.324)

1.093***

1.235***

1.152***

1.323***

1.100***

1.319***

(0.117)

(0.281)

(0.120)

(0.287)

(0.121)

(0.288)

0.085*

0.079

0.081*

0.057

0.084*

0.051

(0.046)

(0.106)

(0.046)

(0.106)

(0.046)

(0.106)

-0.002

0.579**

0.001

0.579**

-0.025

0.570**

(0.135)

(0.280)

(0.135)

(0.279)

(0.135)

(0.281)

0.101

0.056

0.080

0.032

0.088

0.029

(0.083)

(0.193)

(0.084)

(0.194)

(0.083)

(0.193)

-0.026

0.074

-0.021

0.099

-0.032

0.112

(0.150)

(0.357)

(0.150)

(0.356)

(0.150)

(0.356)

0.410***

-1.031***

0.380***

-1.048***

0.391***

-1.043***

(0.141)

(0.273)

(0.142)

(0.273)

(0.142)

(0.273)

-0.007**

0.003

-0.007*

0.004

-0.006*

0.004

(0.003)

(0.007)

(0.003)

(0.007)

(0.003)

(0.007)

2.626***

1.317**

2.606***

1.305**

2.679***

1.314**

(0.365)

(0.540)

(0.369)

(0.554)

(0.375)

(0.556)

-1.921***

-0.796***

-1.990***

-0.883***

-2.047***

-0.889***
(0.294)

(0.177)

(0.284)

(0.179)

(0.294)

(0.181)

1.865***

0.294

1.825***

0.284

1.909***

0.291

(0.220)

(0.341)

(0.216)

(0.334)

(0.226)

(0.338)

8.964***

0.313

9.548***

0.968

9.940***

1.048

(1.429)

(2.610)

(1.452)

(2.676)

(1.441)

(2.670)

Observations

21,660

21,660

21,660

21,660

21,660

21,660

Wald Chi-2

282.5

61.07

294.9

64.49

305.8

66.07

Corruption
Constant

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
PMLE: Penalised Maximum Likelihood Estimation, Firth method (Heinze & Schemper, 2002)
BRM: Bias-reduction method (King & Zeng, 2001)
Note: a triple interaction model between firm-level constraints, firm-environment constraints and managerial experience was explored but proved to be insignificant and not contributing to the model, and was left out.
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As an extension of the model regression analysis, we have carried out a marginal effects
analysis for both Type 1 and Type 2 Frugal Innovations. By evaluating the likelihood function at several levels of firm and firm-environment resource constraints, as well as managerial
experience status, we can interpret the relative size differences for these effects as well as the
interaction effects. Figure 2a shows that the differences between low and high environmental
external resource constraints can be quite substantial for Type 1 between experienced and
non-experienced managers, and that the interaction effect between firm-level and firmenvironment is also strong. Firms with experienced managers, with high firm-level resource
constraints in a low-resource constraint environment have a predicted frugal innovation
propensity of 16%, while firms with less experienced managers and low firm-level resource
constraints only have a propensity of 0.8% for frugal innovations. This effect size is strikingly
large compared to the average incidence of 1.6% in the non-weighted sample. However,
for firms operating in a medium or high-level constraints environment, there is almost no
difference in terms of frugal innovation propensity for firms that are subject to medium or
high-level firm-level resource constraints. This suggests that, in addition to the aforementioned strong effect of managerial experience, it is the interaction effect between firm-level
and firm-environment driving these results, and that the unexpected direct negative effect of
firm environment on Type 1 innovation is relatively less important. For Type 2 frugal innovation (Figure 2b), the marginal effects analysis shows that for less experienced managers the
predicted incidence is 0.8% with high firm-level constraints, and less than 0.1% for more
experienced managers. While relatively a large difference, it should be noted the absolute
difference is small due to a generally low incidence of Type 2 Frugal innovation of only 0.2%
Table 6 and 7 also provide insights in terms of other variables that have an effect on the
incidence of frugal innovation (both types). Firstly, we find that firms that are part of larger
firms are significantly more likely to show Type 2 frugal innovations. Type 2 innovations
are likely to require better developed capabilities as well as resources to produce than Type
1 due to their external, and therefore more uncertain nature. Smaller, stand-alone firms
may lack the resources and capabilities to engage in this more complex innovation strategy.
Secondly, we find that manufacturing firms are less likely to produce Type 2 and more likely
to produce Type 1 frugal innovations. Internal resource-saving opportunities may be more
pronounced for manufacturing companies, leading to higher likelihood of these companies
pursuing Type 1 frugal innovation. Service companies are more likely to have extensive
direct interaction with clients, resulting in more opportunities to scout for resource-saving
opportunities at the level of the customer. Thirdly, at the country level, we see that countries
that have lower GDP PPP as well as higher Government Effectiveness ratings tend to show
more companies with frugal innovations (both types). This is consistent with the literature
on frugal innovation, where less affluent customers in low-income countries and efficiency
seeking drive frugal innovation practices. Good formal institutions are an important factor in making formal firms invest in the future through innovation (Urbano, Aparicio, &
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Audretsch, 2019). Interestingly, we also find that countries in which firms suffer more from
corruption practices, firms have a higher incidence of Type 1 frugal innovation, but not
the external Type 2 frugal innovation. These results are consistent with literature on the
role of corruption and innovation (Anokhin & Schulze, 2009) and analogues to the earlier
mentioned positive role of formal institutions, where external engagement to solve problems
is less likely when trust is low. This barrier is not present for more internally oriented innovations.

3.4.3 Robustness analysis
Our model analysis also included four robustness models (See Table 7). The first two models, Model 7 and 8 show the estimations using the bias-reduction method (BRM) as an
alternative for the penalized MLE in our main models. Overall, the differences between
the PMLE and BRM methods are small, and the models shows similar estimates, although
the significance levels differ slightly for some estimates. Secondly, we included two models
(Model 9 and 10) that run the same analysis on a subset of innovating firms only. Although
estimated effect sizes slightly differ, effect directions and significance levels are highly comparable for this group. This means that our analysis does not inadvertently capture a general
innovation-inducing effect of resource constraints, but is also specifically valid for the case
of frugal innovations. However, the innovator-only models (7 and 8) show that this effect,
albeit substantially smaller, also persists when looking exclusively at frugal vs non-frugal.
This would suggest that frugal innovations are more likely to be preceded by R&D than
non-frugal innovations. However, this effect is not consistent across models and falls away
when focusing on innovators only, suggesting that this is only a predictor for innovation in
general, not frugal innovation in particular.

3.4.4	Discussion of results
The results merit further discussion and qualification. Firstly, we find a clear difference in
prevalence between Type 1 and Type 2 frugal innovations. Type 1 frugal innovations can be
considered ‘slightly common’, although certainly not mainstream, but Type 2 frugal innovations are certainly ‘rare’. Type 2 frugal innovations typically are more difficult to develop
for firms in developing countries compared to Type 1, and extracting subsequent value is
more uncertain. In addition, Type 2 innovations require firms to have better environmental
awareness and capacity to translate unmet customer needs to a solution, beyond the standard capabilities to successfully engage in search (Danneels, 2002; Wang & Ahmed, 2007).
Extracting value from these innovations is more difficult because the value created by the
resource efficiency benefits the customer first, and only indirectly benefits firms through
additional demand for new products. Demand is inherently uncertain to predict, and value
can only be captured if market conditions, such as competitive forces, allow so. Compared to
Type 1 frugal innovations, which often involve cost-cutting solutions that generate savings
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Figure 4 Marginal Effects Analysis internal value frugal innovations (Type 1)
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Figure 5 Marginal Effects Analysis external value frugal innovations (Type 2)
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Table 10 Robustness Model Estimation Results
Variables

Firm-level Constraint Factor

(7)
Type 1: BRM

(8)
Type 2: BRM

(9)
Type 1: PMLE
Innovator-only

(10)
Type 2: PMLE
Innovator-only

0.086

0.123

0.044

0.062

(0.096)

(0.180)

(0.110)

(0.223)

Firm-environment Constraint Factor

-0.522*

-0.674

-0.515**

-0.730

(0.281)

(0.518)

(0.209)

(0.451)

Firm-level Cons. # Man. Exp

0.362**

-0.779**

0.314*

-0.882*

(0.172)

(0.385)

(0.166)

(0.465)

-0.409

0.645

-0.345

0.804

(0.275)

(0.503)

(0.310)

(0.815)

-0.530**

-0.001

-0.420**

0.148

(0.208)

(0.358)

(0.168)

(0.378)

0.022

-0.622*

-0.040

-0.625*
(0.325)

Firm env. Cons # Man. Exp
Firm-level Cons # Firm Env. Cons.
Manager Experience
R&D activity
log FTE
Part of larger firm
log Age

(0.124)

(0.322)

(0.124)

1.100***

1.319***

-0.076

0.195

(0.192)

(0.307)

(0.124)

(0.285)

0.084

0.051

0.001

-0.046

(0.054)

(0.087)

(0.048)

(0.108)

-0.025

0.570**

-0.067

0.488*

(0.132)

(0.222)

(0.136)

(0.281)

0.088

0.030

0.068

0.042

(0.126)

(0.209)

(0.085)

(0.194)

Export status

-0.032

0.113

-0.141

0.036

(0.203)

(0.329)

(0.150)

(0.353)

Sector: Manufacturing

0.391**

-1.044***

0.453***

-1.013***

(0.158)

(0.273)

(0.145)

(0.275)

-0.006

0.004

-0.010***

0.002

(0.005)

(0.008)

(0.003)

(0.007)

Goverment effectiveness

2.679***

1.313*

2.314***

0.998*

(0.632)

(0.701)

(0.382)

(0.535)

GDP PPP

-2.047***

-0.889**

-1.873***

-0.613**

(0.279)

(0.391)

(0.192)

(0.309)

Corruption

1.909***

0.289

1.964***

0.286

(0.381)

(0.388)

(0.228)

(0.342)

9.941***

1.055

10.621***

0.736

(2.310)

(3.172)

(1.538)

(2.791)

21,660

21,660

7,416

7,416

150.7

34.63

WB Doing Business

Constant
Observations
Wald Chi-2

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
PMLE : Penalised Maximum Likelihood Estimation, Firth method (Heinze & Schemper, 2002)
BRM: Bias-reduction method (King & Zeng, 2001)
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immediately, Type 2 frugal innovations are simply riskier investments due to this increased
uncertainty, even though potential gains could be high. As such, Type 2 frugal innovations
are more difficult and riskier, leading to a lower prevalence.
Secondly, a major unexpected result is that we find no evidence of a main effect of
firm-environment resource constraints on Type 2 frugal innovation. This finding might be
partially due to the general scarcity of such types of innovations with only 66 Type 2 innovations in the sample, making it statistically more difficult to determine effect sizes, despite
having applied adjusted estimation models for rare events. However, the absence of an effect
might also reflect the fact that frugal innovations that benefit customers in terms of resource
efficiency are often more complex, even radical innovations (Zeschky et al., 2014), whereas
internal (Type 1) innovations are often more incremental. Radical, more complex innovations are typically more idiosyncratic in their origins, and rely more on exceptional firmlevel capabilities in terms of opportunity recognition (Danneels, 2008) and entrepreneurial
ambition. In addition, developing new products and services is a typical characteristic of
a small number of firm managers that engage in transformational entrepreneurship, while
dealing with low-level process innovation to solve immediate problems is something that the
majority of subsistence entrepreneurs also engage in (Schoar, 2010). If firm-level capabilities
are more important for Type 2 innovations, contextual factors such as firm-environment resource constraints could arguably be relatively less important. This finding is also consistent
with earlier insights that indicate that opportunity recognition is only one amongst many
factors for successful product innovation, others including creativity, networks, self-efficacy
(Ardichvili et al., 2003).
Thirdly, the results on the role of managerial experience as a moderator between resource
constraints and frugal innovation further highlight an important divergence between Type
1 and Type 2 frugal innovations. For Type 1, we found that sufficient managerial experience
is actually a sine qua non for the inducement effect of firm-level resource constraints, no
role for managerial experience in the inducement effect of firm-environmental constraints
on Type 2 innovation, but we also found a surprising negative effect for Type 2 frugal innovation and firm-level resource constraints. For Type 1, this implies that the problemistic
search phenomenon is conditional on manager’s capabilities to process the problem signals
and translate this into effective action. An interesting question for further research would
be whether this requirement of managerial experience is due to the former (engaging in
search) or the latter (translating to an actual innovation). As expected, we found no role
for managerial experience in the releationship between firm-environment constraints and
Type 2 frugal innovation, as we expected a less close link between managerial experience
and accurate mental models of external causalities, due to the relatively more important
role of managers in times of internal constraint and the typically lower entrepreunerial
orientation of more experienced managers. The negative effect of managerial experience in
the relationship between firm-level resource contraints and Type 2 frugal innovation could
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potentially be explained similarly by the reduced entrepreneurial orientation of more experienced managers. Pursuing external Type 2 innovations in a time of substantial firm-level
contraints would certainly require high entrepreneurial orientation, as it is arguably quite
risky (Gudmundsson & Lechner 2013)
Our study has a number of limitations that deserve attention. First, it is important to note
that these findings are based on self-identified descriptions of innovations and their characteristics by firm managers. Such survey-based assessments are intrinsically subjective due
to distortions such as cognitive problems and social desirability (Bertrand & Mullainathan,
2001), and these challenges have also been confirmed for the measurement of innovation
using enterprise surveys (Cirera & Muzi, 2016). It is possible that this has led to underreporting of frugal innovations, for reasons of social desirability, since a focus on affordability
or resource-efficiency may undermine the aspirational character of their product or service.
Firm managers may want to avoid associating their product with poverty, and focus on
other characteristics. Research has indeed shown that the presence of conspicuously aspirational consumption is an important characteristic of the emerging and developing countries
(Gupta & Srivastav, 2015). Also, managers may unknowingly fail to articulate the aspects
of frugality, as concepts of affordability, resource-efficiency and environmental protection
may not be part of their explicit discourse and cognitive understanding. As both biases point
in the same direction, it is likely our approach results in some underreporting of frugal innovation, and that the potential and prevalence in reality is higher than the figures presented
here. However, it is most likely to underreport on the more mundane frugal innovations, as
the more radical, highly frugality-focused innovations are almost by definition produced by
articulate and proud innovators, who would describe their innovation accordingly. As such,
it is unlikely that this limitation materially affects our findings.
Second, using a cross-sectional data set instead of panel-based data has inherent consequences for the level of confidence in terms of assigning causality to the explored hypothesized links. While our models include appropriate controls, a single data point for each
firm leaves open the risk of reverse causality (Bascle, 2008). This risk is relatively minimal
for the analyzed linkages between firm environment resource constraints, which are based
on regional medians. There is generally not a plausible way a single firm could have already
impacted the regional level of resource constraints through their frugal innovations in the
timeframe of the study. Of course, there is a more substantial risk of reverse causality between
firm-level constraints and frugal innovations. In that case, an alternative explanation could
be that successful frugal innovations have already impacted the firm’s perception of resource
constraints. Such an effect could have put a downward bias on the measured estimate of
the effect of firm-level resource constraints on frugal innovations. However, despite this
potential bias, a significant main effect was found, so is unlikely to affect our findings.
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3.5

Conclusion

We will briefly describe the key contributions of this work to the field of frugal innovation,
as well as more broadly to the wider innovation literature, concluding with avenues for
further research and key lessons for policy makers and practitioners.
We identify two main contributions to the field of frugal innovation specifically. First, this
paper contributes by embedding the relationship between one of the main expected drivers
of frugal innovation, resource constraints, and frugal innovation incidence in established
frameworks of problemistic search and opportunity recognition. Our findings suggest that
the phenomenon of frugal innovation is, at least partly, a logical extension of the concept of
problemistic search. As such, the study of frugal innovation can benefit from a rich literature
of the interaction between constraints, performance and innovation (Posen et al., 2018).
Second, this study deviates from existing literature on frugal innovation by moving
beyond case studies and bringing first estimates of the total prevalence in developing and
emerging countries. Building on recent theoretical developments (Bhatti et al. 2018) we
further contribute to the development of a typology that clearly categorizes frugal innovation into two fundamental types depending on the locus of the resource efficiency value
creation, and which provides a practical operationalization that disentangles antecedents,
output and method dimensions of frugal innovation. The findings highlight that this approach can be productive for theoretical and empirical investigation of the phenomenon of
frugal innovation, and can be used in the future by researchers to investigate other aspects
of frugal innovation.
We also identify three main contributions to the wider problemistic search and opportunity
recognition fields. First, we extend beyond conventional frameworks of performance feedback or constraint-induced search by jointly investigating firm-level and firm-environment
constraints, yielding rich additional perspectives. Our finding that the interaction between
firm-level and firm-environment performance is a critical driver for problemistic search
shows how important the firm-environment dimension is for firm-level innovation behavior,
thereby providing further credence to recent calls to better integrate this dimension into the
behavioral theory of the firms (Gavetti et al., 2012).
Second, whereas most of the literature has focused relatively narrowly on profit declines
being the specific problem triggering problemistic search, the initial conception of problemistic search referred more broadly to ‘a’ problem in general (Cyert & March, 1963:
61). Our work suggests that problemistic search may indeed also be induced by resource
constraints, which only possibly result in lower profits at a later stage. It is likely that firms
do not wait for the end-of-year profit balance to be known, but rather that search can already
be triggered by a broad range of signals that indicate performance is at risk.
Third, our striking findings regarding managerial experience show that sufficient experience is a key boundary condition for the inducement effect of resource constraints on internal
75

Chapter 3

efficiency frugal innovations (Type 1), but actually has no effect for external constraints on
Type 2 frugal innovation. If an effective search response induced by contraints may be conditional on the presence of enough capabilities to recognize the problem and opportune search
pathways, it could explain why so far the literature of problemistic search (Posen, 2018) and
resource constraint-induced innovation (Rosenzweig & Grinstein 2016) has suffered from
a relatively high degree of inconsistent findings. By including the managerial experience,
or more broadly the capabilities and cognition fields, future work into problemistic search
could potentially yield more consistent findings.
This work opens up a number of clear avenues for future research. For frugal innovation
specifically, the comparatively high presence of Type 1 frugal innovations combined with
a relative paucity of research focusing on these type of frugal innovations as compared to
Type 2 innovations imply a strong opportunity to further investigate the former. Other
opportunities include a more detailed investigation of the interaction between the type of
innovation method (e.g. bottom-up) as a determinant for the frugality of innovation outputs
(Pansera & Owen, 2018), investigating the required firm-level competences for generating
Type 1 and Type 2 frugal innovation (Danneels, 2008), looking the effectiveness in terms
of development outcomes for both types (Leliveld & Knorringa 2018) or analyzing the
relationship between socio-economic causes of constraints and subsequent frugal innovation
behavior (Pansera 2018). Within wider innovation research, this work opens up possibilities
to investigate a broader set of feedback measures, going beyond the typical turnover or profit
performance, to include problem signals as heuristics for upcoming performance within the
framework of problemistic search and performance feedback (Posen 2018). A second logical
wider extension of this work would be to investigate the role of managerial experience as a
moderator in case of positive feedback.
This work has also produced various relevant insights for practitioners and policy makers
in the field of innovation. The study shows that frugal innovation is used by firms as a
response to resource constraints. Although we do not analyze the subsequent success of
these innovations, its prevalence shows that using frugal innovation may be a useful firm
strategy to cope with resource constrained situations. The results suggest that the colorful
Type 2 frugal innovations we know from the case studies are not yet mainstream practice
among innovators in developing countries, and are arguably very rare among traditional
firms. Of course, in the world of innovation, quantities are rarely the sole driver of impact,
and one powerful radical frugal innovation may yield more aggregate effect than dozens of
small-scale modest efficiency improvements. Moreover, Type 2 frugal innovations may also
be particularly present among other type of economic actors, such as NGOs, semi-public
sectors (e.g. health care) or even public actors. However, both from a research and a policy
perspective, the large ‘bulk’ of more mundane efficiency upgrades deserve at least as much attention in the discussions on frugal innovation. A second lesson for practisioners and policy
makers centers around the role of managerial experience. Upgrading managerial capabilities
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in firms is a staple of many national development strategies, and are shown to be indeed also
very relevant for promoting frugal innovation capacity, although it may be important to not
implicitly discourage entrepreneurial orientation when promoting capacity development. Of
course, in actual implementation aspects such as ultimate development outcomes of frugal
innovation, socio-economic inequality and market disturbance would need to be taken into
account.
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4	The Performance-Innovation Paradox: The Role of
Informal Institutions3
ABSTRACT
The relationship between firm performance changes and innovation behavior is often characterized as one of the paradoxes of the management and innovation fields. Some scholars
theorize that significant downturns cause rigidity due to constricted information flows
and a centralization of control. Others propose an inducement effect due to increased risk
preferences of otherwise satisfying managers. We investigate the performance-innovation
relationship by using these two theories as building blocks for two opposing mediating
forces. We do so through the lens of informal institutions, specifically communitarianism
and power distance, an underexplored but highly relevant set of external moderators that
directly tie into the two mediating mechanisms. Through analysis of a large dataset of firms
in 73 countries across Europe, Africa, Asia and Latin America, we find that firms in highlycommunitarian settings are much more likely to engage in problemistic search after negative
performance feedback compared to those in low-communitarianism settings. We also find
other smaller effects for positive performance feedback and power distance.

4.1

Introduction

Whether firm performance induces or reduces innovation behavior has been subject of
much academic debate, and is considered as one of the ‘big questions’ of the innovation
literature (Latham & Braun, 2009; McKinley, Latham, & Braun, 2014; Posen et al., 2018).
The inducement hypothesis harks back to the behavioral theory of the firm and its concept
of problemistic search in the case of negative performance (Cyert & March, 1963), which
was further developed in the framework of performance feedback theory (Greve, 2003).
In the performance feedback mechanism, managers are induced to change, or innovate,
when performance decreases below a certain aspirational reference point, which is based on a
satisficing strategy through comparison with past or peer performance (Greve, 2003). There
has been a substantial body of research confirming the inducement effect of performance
feedback on innovation behavior of firms (Audia & Greve, 2006; Chen, 2008; Kim et al.,
2008; Lucas et al., 2018; Miller & Chen, 2004).
3
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81

Chapter 4

However, organizational scholars have concurrently proposed and observed a negative effect of
declining firm performance on innovation behavior (Andersen & Nichols, 2007; Staw, 1984).
When this threat-rigidity phenomenon occurs, performance decline results in a reduction of
information flows and a constriction of control, limiting innovation behavior. In case of positive
feedback, organizational scholars have also found evidence for a negative relationship between
firm performance and innovation behavior due to opportunity rigidity (Soltwisch, 2015), when
firm managers solidify their adherence to existing routines due to past proven success.
These seemingly diametrically opposed findings have already been subject to much
academic debate (McKinley et al., 2014; Posen et al., 2018). Research has shown that one
source of complexity in the performance and innovation relationships are the presence of
multiple simultaneous mediating mechanisms based on cognitive/psychological and structural factors. Various scholars have sought to provide insight into the relative strength of
these mechanisms, and as such the dominant typical outcome in terms of responsiveness or
rigidity, under different conditions by investigating moderating factors. Mone, McKinley
and Barker (1998) were among the first to propose a range of internal and external moderators that affect the performance-innovation relationship. Internal factors include factors such
as power structure and resource slack, while external factors include the institutionalization
of an organization’s mission. In the years after this work, various researchers have sought to
find empirical validation of these, and other moderators. Key examples include studies into
the role of firm size (Audia & Greve, 2006), ownership status (Kim et al., 2008; Vissa et al.,
2010), organizational structure (Joseph, Klingebiel, & Wilson, 2016) or external company
relations (O’Brien & David, 2013).
These studies, though still limited in number, provide useful insight into the underlying
mechanisms as well as the typical outcomes of the performance-innovation relationship
under specific conditions, and as such the boundary conditions of the performance feedback
theory. We will turn to firm-environmental factors, specifically informal institutions, as important moderators of the performance-innovation relationships. Firm environmental factors have often been overlooked in the literature on the behavioral theory of the firm, partly
due to its origins which are rooted in the managerialist traditions of 1960s US corporations,
which focuses mostly on internal firm management (Gavetti et al., 2012). This is a missed
opportunity for two main reasons, one theoretical and one empirical. Theoretically, increased
scholarly attention to institutional linkages of firms with their environments (Baum et al.,
2005; Baum & Ingram, 2002), as well as an intense diversification of environmental contexts
in management literature, have shown not just the relevance but also salience of the role of
environmental factors on firm behavior in the innovation-performance nexus (Gavetti et
al., 2012; Posen et al., 2018; Schneider & Meyer, 2016). Secondly, empirical discrepancies
found in the innovation-performance relationship literature, for instance opposite findings
for firms in Japan (O’Brien & David, 2013) and the US (Latham & Braun, 2009), also
highlight the apparent importance of contextual differences.
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Informal institutions, as socially shared rules (Helmke & Levitsky, 2003), are particularly
known for having strong moderating effects on firm behavior related to innovation (Gelfand,
Aycan, Erez, & Leung, 2017; Tabellini, 2010; Urbano et al., 2019). We will focus on two informal institutions, communitarianism and power distance, that are respectively known to have
close theoretical links to the psycho-cognitive mechanisms of performance feedback as well as
the inverse structural effect predicted by threat-rigidity mechanism. Communitarianism, an
institution that centers around the relative dominance of group goals vis-à-vis the individual,
is strongly associated with risk preferences under various performance conditions (Yang et al.,
2014). Power distance, an institution in which individuals accept and expect inequality of
power, is associated with firm governance and the flow of information (Lim & McCann, 2014).
We therefore aim to contribute to the performance-innovation debate in two main ways.
First, we contribute by theorizing and testing the role of informal institutions as a moderator
of the innovation-performance relationship, by carefully constructing a conceptual model
that recognizes the different mediating mechanisms involved in performance feedback.
This contribution extends the analysis of the performance feedback mechanism to the
firm environment dimension, and aides in resolving the apparent contradictions between
threat-rigidity and performance-feedback theories and findings. Secondly, we contribute
theoretically and empirically by investigating and measuring the typical outcomes of the
performance-innovation relationship in a broad range of firm contexts covering Africa, Asia,
Europe and Latin America, thereby also answering a specific call for inclusion of emerging
and developing countries in management research (George, Corbishley, Khayesi, Haas, &
Tihanyi, 2016). This empirical approach of investigating our theories in an extreme range of
different institutional environments has been shown to be highly useful in testing boundary
conditions of established theories (Barnard et al., 2017).

4.2

Theory and Hypotheses

4.2.1 Firm Performance and Innovation Behavior
The performance feedback framework focuses on the role of attention and risk preferences
(Greve, 2003). Following behavioral insights, firm managers do not seek to maximize profits
but focus their goals on an aspiration point, such as past own or current peer firm performance.
Around this aspiration point, firm managers engage in satisficing behavior, and are less likely
to engage in search activities, which are inherently risky. A decision to engage in innovation
activities is not on the agenda. However, in case of a performance shortfall, the distance
between the actual performance and the aspiration level results in negative performance
feedback. When such negative performance feedback is present, organizations will shift their
limited attention to solving the problem or the issue at hand (Cyert & March, 1963). Moreover, the negative performance feedback will affect risk preferences, as behavioral research has
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shown that a loss situation induces risk-tolerance of decision makers (Kahneman & Tversky,
1979). In cases of organizational slack due positive performance, managers equally have more
attention to possible innovation avenues, as they have more freedom since their superiors or
shareholders are satisfied with performance. Both negative and positive performance feedback
mechanisms have been theoretically elaborated and empirically confirmed in recent work
(Audia & Greve, 2006; Chen, 2008; Greve, 2003; Joseph & Gaba, 2015; Lucas et al., 2018;
O’Brien & David, 2013; Salge, 2011; Vissa et al., 2010; Wennberg & Holmquist, 2008).
The mechanism predicted by the rigidity theory centers on the role of information flows
and organizational routines. As argued by Staw et al. (1981) in their extensive multilevel
analysis of rigidity, a performance setback or other threat typically results in a constriction
of information processing and a centralization of control. Managers focus on efficiency and
cost control, reducing the means available for innovation activities. Furthermore, they generally increase accountability by tightening procedures (McKinley et al., 2014) and reduce
the flexibility of communication. Communication and procedural channels directly affect
the availability and salience of issues and answers for firm-level decision makers (Morrison &
Milliken, 2000; Ocasio, 1997). A centralization of control furthermore directly decreases the
number of voices involved in the innovation decision. With lower availability and salience
of search avenues on the table, firm managers are more likely to stick to existing routines,
decreasing the chance of pursuing innovation. Subsequent work has also investigated the
role of rigidity in positive performance feedback situations, also called opportunity rigidity
(Soltwisch, 2015). Opportunity rigidity similarly predicts a reduction in in relative information flow, in this case due to saturation of the communication channels with the existing
routines, as managers want to ensure maintaining the past proven successes. This saturation
of information channels again reduces the availability and salience of alternatives for search
(Ashforth & Fried, 1988; Nelson & Winter, 2002).
Scholars in the field of the behavioral theory of the firms have sought to theoretically
reconciliate the seemingly inconsistent findings. Ocasio (1995) proposed that these contradictory theories and findings were due to multiple, concurrent mediating mechanisms
between firm performance and innovation. This insight is highly consistent with March’s
investigation of the key factors for the decision to innovation (1994), who found three fundamental factors that drive the outcome of the innovation and search decision: a perceived
problem, the availability of solutions, and risk preferences. These factors closely resemble
the theoretical building blocks of the performance feedback and threat-rigidity respectively,
and can therefore be modified to propose an integrated theoretical framework consisting of
these three mediators.
The first, risk-tolerance, is the main underlying foundation of the performance feedback
framework, building on the insights of prospect theory (Kahneman & Tversky, 1979). There
is a negative relationship between performance and innovation for this mediating path, as
worse performance increases risk tolerance and thereby the willingness to engage innovation
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(Greve, 2003). The second mediating mechanism, availability and salience of potential solutions, builds on the insights of the threat rigidity mechanism and its focus on the constriction
of information flow, which are consistent with the underpinnings of the threat-rigidity mechanism. It also fits well with the established theory and findings around slack search (Nohria
& Gulati, 1996), where the existence of organizational slack may increase experimentation of
firm managers. As such, performance has a positive effect on the availability and salience of
potential solutions. The availability and salience of potential solutions represent the number
and quality of potential search directions, which has a positive effect on the likelihood to
engage in said search. This synthesized theoretical framework is presented in Figure 1.
Since these two mediating mechanisms have opposite relationships with performance, the
search decision depends on the relative strength of each of these mechanisms. Mone et al.
(1998) carried out an initial analysis of potential moderators affecting these mechanisms,
both for internal and external factors. Audia & Greve (2006) found that smaller firms are
more likely to not respond to negative performance feedback with innovative search compared to larger firms, as their risk tolerance is generally lower. Other firm-level factors known
to moderate the relationship between performance feedback are business group affiliation
(Vissa et al., 2010), and ownership status (Kotlar et al., 2014). However, a recent review has
shown that there is a lack of explicit theoretical development between moderators investigated in the past to the underlying mechanisms of the performance-innovation relationship
(Posen et al., 2018). We therefore propose to focus on two firm-environment level informal
institutions that have strong theoretical and empirical linkages to the two main mediating
mechanisms (risk preferences and information and control constriction).
Figure 6 Theoretical Model
Communitarianism /
Informal Insurance
+

Firm
U
Performance –
Aspirations

+
Risk Tolerance
Search decision
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Power Distance
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4.2.2 Firm environment: Informal institutions
A recent survey found that the role of firm-environment in the behavioral theory of the
firm remains largely unexplored (Gavetti et al., 2012). This holds true at the market and
inter-firm level (Baum & Ingram, 2002), but also at macro-level at the level of institutions,
both formal and informal. This can be considered a true gap, as firm-environmental characteristics such as market structure and institutional make-up are known to strongly affect
both behavior between firms and other actors in their environment, as well as interactions
within firms (Wright, Filatotchev, Hoskisson, & Peng, 2005). As such, including firmenvironment moderators may help to explain some of the apparently inconsistent findings
in the performance feedback literature, where for instance some find a negative relationship
between positive performance and innovation for US firms (Latham & Braun, 2009) but
others find a positive relation in Japan (O’Brien & David, 2013).
For this research, we focus on the role of informal institutions as moderators of the
performance-innovation mechanism. Informal institutions are socially shared rules, usually
unwritten, that are created, communicated and enforced outside of official channels (Helmke
& Levitsky, 2003). The idea that societal customs and traditions play a strong role in determining economic behavior goes back as far the nineteenth century (Veblen, 1898), and
gained renewed attention under the wave of new institutional economics (North, 1991: 97).
Informal institutions have a strong role in governing the behavior of individuals in societies (OECD, 2007), but also firms, shaping goal formation, decision processes and typical
outcomes (Dolfsma & Verburg, 2008; Ostapenko, 2017). As such, they affect relationships
within and between firms. We believe informal institutions are a particularly interesting
avenue to pursue, as it could be seen as the firm environment-level conceptual counterpart
of the behavioral theory of the firm, as they both are centered on the role of routines (Gavetti
et al., 2012).
We focus on two specific informal institutions that are known to directly affect specific
components of the ‘innovation decision equation’. The first, communitarianism, heavily
affects resource sharing between firms, which affects the performance-conditional risk preferences of firm managers. The second, power distance, is known to influence interactions
of individuals within firms and affects power constriction and information flow restriction.
These two informal institutions and their hypothesized moderating effect on the two main
performance-innovation mechanisms will be discussed in the subsequent sections.

4.2.3 Communitarianism and Performance Feedback
Communitarianism refers to a societal structure in which people derive their identity in a
large degree to the social bonds in their community, in which group goals are more important than the interest of the individual (Hofstede, 1984; House, 1994; Yang et al., 2014).
It can be considered to be the opposite of individualism, the two forming a spectrum of the
relative importance of the individual vis-à-vis the community.
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The direct relationship between communitarianism and innovation has received ample research attention. Research suggests that individualism and creativity are positively correlated
because individualistic institutions value uniqueness and individual achievements (Goncalo
& Staw, 2006), whereas communitarian societies focus on conformity and appropriateness
(Erez & Nouri, 2010). As creativity is an important predictor for innovation, most work has
shown that highly communitarian societies have lower absolute innovation rates (Taylor &
Wilson, 2012). Extent research has observed that societies with a high level of communitarian institutions, are associated with lower prevalence of innovation behavior (Shane, 1993;
Taylor & Wilson, 2012).
Reversely, the role of communitarianism as a moderator of the firm performance-innovation
relationship, i.e. an indirect effect on innovation, has received almost no direct attention
in the literature. A notable exception is the study of Japanese firms by O’Brien & David
(2013), which focuses on the role of reciprocity between firms. We extend and generalize
their theoretical framework, arguing that communitarianism is positively associated with
informal insurance, which affects both access to means (conditionally) as well as the risk
preferences of firm managers, two key components of the earlier established innovation
decision equation.
A defining feature of communitarian contexts is the larger role of informal insurance,
referring to the (unwritten) shared expectation that community actors share their resources
with those in need. While similar terms such as quasi-credit (Fafchamps, 1999) or reciprocity (O’Brien & David, 2013) are also used to describe the same phenomenon, we prefer
the term informal insurance as it stresses the inherent conditional nature of the resource
exchange, which is only available to those in need. In fact, those actors performing well are
expected to play the role of the insurance agent. Typically, such informal insurance takes
the shape of an interest-free loan of funds or credit, goods or labor. It is important to note
that such informal insurance does not exclude formalized relationships between firms and
other actors, in fact informal insurance is often an add-on on formal contracts. This add-on
takes the shape of an implicit arrangement between parties to renegotiate the terms of the
explicit contract, either by forgiving part of the debt or by postponing contractual compliance (Fafchamps, 1999). The unwritten rules and practices around informal insurance tends
to be stable and self-enforcing, as communitarian contexts are characterized by high-density
networks between individuals. These high-density networks, combined with strong sanctions in terms of damage to a person’s reputation (Gargiulo & Benassi, 2000), makes the
risk of moral hazard much lower (Bloch, Genicot, & Ray, 2008; Coleman, 1988). This
latter finding was confirmed through behavioral research, which found that people living in
a communitarian country were more likely to repay legally non-enforceable loans than in
non-communitarian countries, even when stakes were high (Cappelen et al. 2014).
These informal insurance practices have been observed in firms in various communitarian contexts, in both poor and rich countries. For instance, a study investigating resource
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sharing between leather shoe manufacturing firms in Ethiopia showed that firms regularly
access financial and tangible resources of other firms on a reciprocal basis, and that kinship
ties generally strengthen such type of resource sharing (Tuffa Birru, 2011). Communitarian
networks linked to ethnicity are known to generally facilitate such soft loans (Aldrich &
Waldinger, 1990). Platteau and Abraham described quasi-credit arrangements in the Indian
fishing sector, where short-term, interest-free loans were given to pool risks, with flexible and
state-contingent repayment dates (Abraham & Platteau, 1987). Japanese firms experiencing
a downturn are supported by lenders with lower interest rates, and suppliers are willing to
offer more favorable terms (Lincoln & Gerlach, 1996).
The informal insurance mechanism does not just take place between firms, but also
between firms and other actors, including family members. Communitarian societies are
generally characterized by more diffuse boundaries between the firm and the firm environment (Gerard; George, Kotha, Parikh, ALnuaimi, & Bahaj, 2016). Firm owners have a duty
of care towards (extended) family members, often even of employees, and are called upon to
support members of these families in case of need. Reversely, firm owners may call on their
family (Amaeshi, Adi, Ogbechie, & Amao, 2006; Limbs & Fort, 2000), and wider community or ethnic ties (Karra, Tracey, & Phillips, 2006) to support them through difficult times
and employees are expected to be willing to reduce their salaries (Lincoln & Gerlach, 1996)
This informal insurance, or conditional resource sharing, has been shown to directly affect
risk preferences of individuals. Based on a comparative analysis of Chinese and Americans risk
preference, Hsee & Weber (1999) found that Chinese respondents were considerably more
likely to take financial risks compared to Americans. The reasoning behind this effect centers
around the principle that individuals in communitarian contexts know that they can rely on
their community in case the financial risks actually materialize, thereby putting a floor in a
loss situation. This ‘cushion effect’ was subsequently confirmed in other studies and contexts
as well (Schneider, Fehrenbacher, & Weber, 2015; Tavor & Garyn-Tal, 2016). It is important
to note that individuals are only more risk-seeking in the domain of finance, and not so for
other types of risks (such as medical procedures), strengthening the case for resource-sharing
character of communitarian settings as the main explanation for this observation. Mandel
(2003) showed more generally that individuals whose interdependent selves were activated were
more risk-seeking in their financial choices and less risk-seeking in their social choices than
were those whose independent selves were activated. Similarly, research has shown that CEOs
with high social capital are more likely to take risks (Ferris, Javakhadze, & Rajkovic, 2017).
The informal insurance and resulting risk preferences have direct implications for the
search decision in cases of negative performance feedback. The high degree of informal insurance typical of communitarian contexts decreases the weights of losses in the risk evaluation
due to the floor provided by the cushion effect, inducing more risk-seeking behavior. As
such, when firms in highly communitarian firm environments receive negative performance
feedback, they are – on average - more willing and capable to engage in problemistic search.
88

The Performance-Innovation Paradox

Hypothesis 1a: Firms in a highly communitarian context are more likely to engage in search
in negative peer performance feedback situations
Of course, the social contract of communitarian institutions works both ways through
reciprocity. As established above, when firms are experiencing slack, reverse responsibility
applies to value chain partners, employees as well as family and kinship networks. The informal insurance potentially affects the search decision under positive performance feedback
in two ways, mirroring the situation under negative performance feedback. First, the duty
of sharing these resources results in lower effectively available means for experimentation
and investment in research and development. Secondly, the expectations around resource
sharing also affects risk preferences, as the incentive to perform above the aspiration level
is lower, since the potential gains are not wholly captured by the firm. This decreases the
weight of gains in the risk evaluation of firm managers, reducing the willingness to take risks
in positive performance situations. Given these two expected mechanisms, we expect that in
highly communitarian contexts firms are less likely to engage in R&D in the case of positive
performance feedback.
Hypothesis 1b: Firm in a highly communitarian context are less likely to engage in search in
positive peer performance feedback situations

4.2.4 Power Distance
Power Distance (PD) refers to the extent to which less powerful individuals from a society
accept inequality in power and consider it normal (Hofstede 1984, Stohl, 1993), resulting
in shared social rules and expectations pertaining to hierarchical relationships. Within firm,
these rules and expectations directly impact both structures and behavior, therefore affecting
the frequency and quality of the information shared within the firm.
In terms of structure, organizations in high-PD contexts tend to have relatively tall hierarchies with strong autocratic leaders (Tan & Chong, 2003). Comparative studies show that high
power distance contexts are characterized by management control systems that only include
employee participation to a very limited extent (Picard & Reis, 2002). Structures are closely
aligned with the wider range of behavior, not necessarily codified but equally impactful. Higher
PD contexts are characterized by paternalistic leadership, where managers guide subordinates
while expecting loyalty and deference in return (Gelfand et al., 2007). These expectations are
not just top-down, as subordinates also characterize autocratic managers that take unilateral
decisions as strong, good leaders (Krause, Filatotchev, & Bruton, 2016; Stephens & Greer,
1995). In fact, intercultural business research has shown that leadership behavior is more driven
by expectations driven by group norms, rather than the personal values of the business leader
(Dorfman, Javidan, Hanges, Dastmalchian, & House, 2012). In organizations operating in a
low power distance context, obedience is less valued, employees expect participation in decision
making, question authority and challenge the status quo if it is perceived unfair (Merkin, 2006).
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As a consequence of these structural and behavioral patterns in organizations associated with high PD, both vertical (upward and downward) and lateral information flows
are constricted. In terms of upward information flows, research has shown that employee
voice, the discretionary provision of information intended to improve organization functioning (Detert & Burris, 2007) is generally lower in high-PD contexts as the willingness of
managers to listen to employees is generally lower (Botero & Van Dyne, 2009). A striking,
well-known example of this effect was given by Fischer and Orasanu (1999), who found that
in airline industry, first officers in high power distance countries found it difficult to give
direct, non-mitigated feedback around negative environment or plane conditions to their
captains, resulting in worse outcomes of plane crashes. Koc (2013) found that subordinates
in high power-distance Turkish service industries use more mitigated and indirect expressions to their managers during problematic situations, resulting in delays for the resolution
of these problems. Similarly, superiors are less likely to divulge contextual information and
argumentation around decisions, as there is less need to convince staff of the validity of a
certain decision (Taylor & Wilson, 2012). So, while the frequency and force of downward
communication may be especially high in high PD contexts, the breadth and quality of the
information that would facilitate deeper understanding of issues is lacking. As such, vertical
information flows are restricted in high-PD contexts. The shape of these vertical relationships also influences the quality of lateral relationships. High PD contexts have also shown
to reduce peer-based guidance in organizations as guidance is mostly organized through
top-down vertical methods of guidance (Smith, Peterson, & Schwartz, 2002).
The above clearly describes how the unwritten rules associated with power distance affect the structure and use of communication channels within the firm. As discussed, we
know that these communication and procedural channels directly affect the availability and
salience of issues and answers for firm-level decision makers (Morrison & Milliken, 2000;
Ocasio, 1997). In practice, this means that firm decision makers, when their attention focus
shifts to a search decision, generally have less and lower quality options for search avenues
available. This typically makes the decision to start search activities less attractive, reducing
the incentive to pursue innovation activities. Empirical studies show indeed that organizations operating in a higher power distance contexts are typically less prone to innovation
behavior, as high levels of information flows in general and employee voice and participation
in particular are seen as key factors for firm-level innovation (Amabile, Coon, & Herron,
1996; Büschgens, Bausch, & Balkin, 2013; Damanpour, 1996; Dobni, 2008; Eva, Prajogo,
& Cooper, 2017).
While generally lowering firm-level innovation overall, we hypothesize that the constricting effect is amplified in situations of negative performance feedback. We know from the
work on threat-rigidity that firms typically constrict information flows and centralize decision making in times of serious negative performance problems (Staw et al., 1981), which
was already identified as one of the cornerstones of our conceptual model. However, high
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PD is likely to amplify this effect, as firms that already have an established pattern of constricted information flows are more likely to follow the path of constriction, as it is already
an established and accepted organizational routine, whereas firms in low-PD contexts are
likely to face resistance when embarking on such a change. In fact, research has shown that
firms with a more centralized decision structure react less to negative performance feedback
than less centralized firms (Joseph et al., 2016). As such, we expect that high power distance
contexts have a negative moderation effect on search during negative performance feedback.
Hypothesis 2a: Firms in a high power-distance context are less likely to engage in search in
negative peer performance feedback situations.
In case of positive feedback, recall how we established that firm managers will focus on
maintaining existing ‘proven’ routines, saturating information channels and reducing flexibility for idea generation (Ashforth & Fried, 1988; Nelson & Winter, 2002; Soltwisch,
2015). In top-down organizations with high levels of obedience through power distance,
the procedures and role structures are more effectively enforced, and managers have higher
incentives to maintain the status quo due to the premium on power (Geletkanycz, 1997;
Morrison & Milliken, 2000). In addition, we also expect that firms in high power distance
contexts will see reduced benefits from available organizational slack. Organizational slack
generally gives middle management additional freedom to experiment and invest while not
endangering firm performance targets, thereby promoting slack search (Cyert & March,
1963; Joseph et al., 2016; Nohria & Gulati, 1996). However, in hierarchal and conformist organization, freedom for middle management use slack resources for investment and
experimentation is generally reduced. Due to these combined effects, we expect that firms
operating in high power distance contexts are generally less likely to respond to positive
performance feedback with search activities.
Hypothesis 2b: Firms in a high power-distance context are less likely to engage in search in
positive peer performance feedback situations

4.3	Data and Methodology
4.3.1	Data
We test our hypotheses using a large firm-level dataset across a large selection of 73 countries
covering a large variation in informal contexts in Africa, Asia, Europe and Latin America.
First of all, we use the World Bank Enterprise Survey and the European Company Survey
for our firm-level data on performance and innovation behavior. The World Bank Enterprise
Survey is a large, multi-country standardized survey that collects representative firm-level
data, particularly in emerging and developing countries. The data includes manufacturing
and service firms, but excludes primary and public sectors. We use data from the waves
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collected between 2010 and 2017. We use the third wave of the European Company Survey,
a representative sample survey of firm performance, strategy and human resources profiles
organized in 32 European countries organized by EUROFOUND. The data set includes
both manufacturing, service and public organizations. For data on informal institutions, we
use the country-level data from the Hofstede Global Insights database. This database, which
contains scores on cultural dimensions that follow the Hofstede model (Hofstede, 2001),
based on representative employee surveys and/or expert assessment. We also use the World
Values Survey, Wave 6 (2010-2014) for a robustness analysis on informal institutions. The
World Values Survey is a global initiative collecting representative data on citizen’s values,
attitudes and norms. For additional country-level controls, we used World Bank data at the
country level. Based on these data sets, we arrived at a total population of 49,123 firms in
73 countries.
We realize there has been substantial debate around the validity of using country-level
informal institutional variables in a firm-level analysis due to substantial variations between
firms in terms of their adherence to local informal institutions (Kirkman et al., 2006). One
major source of this variation is foreign ownerships, as research has shown that local chapters
of multinational corporations are generally much less embedded in local institutions and are
more closely following practices of the originating country (Lopez-Duarte, Vidal-Suarez, &
Gonzalez-Diaz, 2016). It is therefore common to exclude them when doing cross-country
institutional comparisons (Castellacci, 2015). As such, we exclude firms in which foreign
shareholders have majority ownership from our sample in order to ensure a high degree of
local embeddedness.

4.3.2	Measures
4.3.2.1 Dependent variable
Our main dependent variable that captures firm search is a measure whether firms have
engaged in any R&D at the moment of (ECS) or in the three years preceding (WES) the
interview. This is a binary variable, unlike the continuous R&D spending shares which are
commonly used in performance feedback analysis. While R&D spending data is available
for a number of countries in the World Bank Enterprise Survey dataset, this measure suffers
from a high degree of missing and unreliable values (extremely high or extremely low). This
is likely due to the fact that many firms in developing and emerging countries, particularly
smaller ones, do not formally track R&D expenditure. In addition, R&D efforts are often
related to effort of staff instead of cash spending, which is also more difficult to translate to
a monetary value. As such, we have chosen to simplify the measure to a binary measure and
predict the likelihood of engaging in R&D instead of the R&D-intensities. Note that minor
variations exist in the wording of the questions around R&D-activities between countries.
Some countries distinguish between informal and formal R&D, whereas others ask for external or internal R&D expenditures. Our measure includes any form of R&D for a specific
92

The Performance-Innovation Paradox

form, but these different wordings have a slightly different scope. Direct country-to-country
comparisons of absolute levels of R&D-activity are therefore not valid, and this fact also has
implications for the proposed regression methods, as presented in Section 3.3.
4.3.2.2 Independent variables
First of all, we measure firm performance using the sales growth in the last three years before
the interview. Sales data is a relatively reliable measure across various settings compared to
profit data, which requires detailed data on costs. Since performance feedback is measured
relative to an aspiration point, we apply the growth compared to a historical comparison of
three years prior to the interview. In order to integrate the WES and ECS data into a single
consistent framework, we simplified the performance feedback into a trinary variable of
performance feedback used in the ECS survey: improved sales, similar sales, reduced sales.
Based on a descriptive analysis of the data, WES data was mapped into these categories by
defining ‘similar’ sales as a sales growth between 0-20%, i.e. around a median of 10%, over
the last three years in total, chosen to be positive to account for inflation. This range was
tested for sensitivity in a robustness analysis, which showed consistency in findings. We
then separated the performance feedback measure into two binary measures for positive
and negative performance feedback. This approach allows for the estimation of separate
effects for positive and negative performance feedback. Descriptive statistics (Table 2) show
that 41% of firms experienced positive performance feedback, 19% negative performance
feedback, and 40% neutral feedback (performance similar to aspiration). Additionally, we
control for an interaction between both positive and negative performance feedback and
firm size, as there is evidence that firm size is an important moderator of the performance
feedback response (Audia & Greve, 2006; Greve, 2010).
The data on communitarianism and power distance is measured using data from the
Hofstede Global Insights dataset, most recent online edition. While the definitions and data
used in the Hofstede database have faced criticism, they are generally considered to be the
most complete and useful source for country-level cultural or informal institutions (Alesina
& Giuliano, 2015). These measures taken from this database form of scales between 0-100.
Figure 2 maps the values for communitarianism and power distance for all 73 included
countries, with some countries having been grouped into regions (e.g. other West Africa)
when they were based on a common assessment, a strategy common with this type of data
(Beugelsdijk, Kostova, & Roth, 2017). It shows that both institutions are correlated, yet only
with a correlation factor of .58, indicating no multicollinearity. The Figure shows that there
are few highly communitarian countries with low power distance. Most rich, developed
countries have relatively low levels of communitarianism and power distance, although
there is considerable variation in EU countries. Both measures have been normalized for
our model analysis.
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Figure 7 Overview of Communitarianism and Power Distance
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4.3.2.3 Control variables
In terms of control variables, company size (Audia & Greve, 2006; Camisón-Zornoza et
al., 2004), firm group status (Castellacci, 2015; Vissa et al., 2010) and sector (Damanpour,
1996; Thakur & Malecki, 2014) are the main control variables, which have all shown to
be important predictors for search and innovation behavior. For sector, we use a binary
indicator for manufacturing vs. service firms.
At the country level, we control for various general country characteristics, as well as formal
institutions, in order to avoid the common pitfall of country-level scores for independent
variables capturing various other country-level characteristics (Kirkman et al., 2006). Using
World Bank data, we include a measure of log-transformed GDP per capacity on a purchasing-power parity basis to capture the level of economic development of a country. This seems
especially appropriate given the clear correlation between power distance, communitarianism
and levels of economic development as shown in Figure 2. Comparative institutional research
has shown the importance of the joint configuration of both formal and informal institutions
when interpreting their effects on managerial behavior (Stephan, Uhlaner, & Stride, 2015).
In terms of formal institutions, we include country ratings on Rule of Law and Government Effectiveness from the World Wide Governance Indicators, based on an aggregation
of sources from a variety of surveys among citizens, firms and experts. Finally, we include
the country’s score on the World Bank’s Doing Business Reports as an aggregate measure to
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represent a country’s business climate, in particular in areas of licensing, corruption, property
right protection etc. These are specific formal institutions that are highly relevant for firms
and their innovation behavior (Oluwatobi et al., 2015). All three formal institution measures
are normalized and signed in such a way that higher scores mean better institutions.
Table 11 Descriptive Statistics
VARIABLES

N

mean

sd

min

max

49,123

0.393

0.489

0

1

POSITIVE PERFORMANCE FEEDBACK

49,123

0.413

0.492

0

1

NEGATIVE PERFORMANCE FEEDBACK

49,123

0.189

0.392

0

1

COMMUNITARIANISM

49,123

-0.299

1.013

-2.135

1.976

POWER DISTANCE

49,123

-0.195

1.069

-3.205

2.043

SECTOR

49,123

0.609

0.488

0

1

INNOVATION INTRODUCED

49,123

0.523

0.499

0

1

FIRM SIZE (category)

49,123

1.338

0.879

0

3

GDP P.P. PPP

49,123

9.655

0.949

6.741

10.85

RULE OF LAW

49,123

0.368

0.890

-1.823

2.100

GOVERNMENT EFFECTIVENESS

49,123

0.417

0.803

-2.068

1.998

EASE OF DOING BUSINESS

49,123

0.304

0.453

-1

0.968

Dependent variable
R&D
Independent variables

Firm level controls

*

Country level controls

* Measured at the level of countries, 73 unique values

4.3.2.4 Models
Given that our analysis combines measures at the firm-level and country level, and we are
interested in measuring the moderating effect of the country-level measures on the likelihood
of positive and negative performance resulting in R&D expenditure, a multilevel analysis
is the most appropriate. A multilevel analysis allows not just measuring the moderation
effect by allowing for different slopes through interaction effects, but also estimates different
intercepts for regression equations. This is an important feature for our analysis, as absolute
differences in R&D propensities of firms due to structural differences or measurement variations could bias the results otherwise. In addition, a multilevel approach also addresses the
otherwise problematic clustering of errors that is due to the shared country-level variables
at the firm-level. Also, a precaution, a missing values analysis on the dependent variable
(R&D) was carried out through a probit regression of missing value status on all firm-level
independent and control variables. We find only 2.5% of dependent variable values missing,
with no significant effect of key independent variables such as performance, with only the
sector control variable showing a significant effect.
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First, we estimate a baseline model with controls only. Secondly, Model 1 estimates negative and positive performance feedback, including an interaction effect between firm size
and performance feedback. Finally, Model 3 is the full model, also contains the interaction
effects between communitarianism and power distance on the one hand and positive and
negative performance feedback on the other hand.

4.4

Results

4.4.1	Main Results
The regression results are presented in Table 3. Our baseline model, with controls, shows that
firm size and manufacturing sector status are both highly significant positive predictors of
R&D-activity. These effects are consistently present in all models. Both communitarianism
and power distance control variables have a consistent negative effect on R&D-propensity,
although to varying degrees of significance across the models. Interestingly, none of the
‘formal’ institutions (Rule of Law, Government Effectiveness, or Ease of Doing Business)
seem to have a significant direct association with R&D-propensity. However, as discussed
in the methodology, interpretation of these direct effects of country-level variables is not
straightforward, as there can be slight differences between countries in the measurement
of the R&D variables. They function mainly as control variables, and our analyses focus
on the performance feedback – informal institution interactions. For negative performance
feedback we find that the effect is actually consistently significantly negative, indicating that
firms are less likely to engage in R&D when experiencing negative performance feedback.
However, the firm size interaction effect strongly moderates this relationship, with larger firm
sizes actually showing a positive aggregate effect for firms of 50 FTE and larger. Interestingly,
we find no positive performance feedback mechanism for the baseline company size, but
again a highly significant positive moderation effect of firm’s size on the R&D propensity.
Model 3 shows us the results of the full model testing our hypotheses on the interaction
effect between the two informal institutions under investigation and performance feedback.
First of all, the results show that communitarianism has a positive moderation effect on
positive performance feedback, and a highly positive moderation effect of communitarianism on negative performance feedback, thereby accepting Hypotheses 1a but rejecting 1b.
For Power Distance, we find a negative association between power distance and positive
performance feedback, but no effect for negative performance feedback. We therefore accept Hypothesis 2b and reject hypothesis 2a. In terms of overall model significance, we see
that overall model performance is slightly better for the fully specified models compared
to baseline models, with a consistently decreasing Akaike’s Information Criterion. Given
that coefficients in multivariate probit-analysis are difficult to directly interpret in terms of
economic significance, the next section presents a marginal effects analysis.
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Table 12 Model Estimation Results
VARIABLES

(1)
Baseline

(2)
PF Model

(3)
Full Model

(4)
Model R1

COMMUNITARIANISM (CONTROL)

-0.129*

-0.134*

-0.161**

-0.173***

0.121

(0.069)

(0.069)

(0.070)

(0.060)

(0.128)

-0.115*

-0.111*

-0.095

-0.075

-0.366**

(0.065)

(0.065)

(0.066)

(0.056)

(0.150)

POSITIVE PERFORMANCE FEEDBACK

0.007

0.010

-0.026

-0.009

(0.042)

(0.042)

(0.044)

(0.069)

NEGATIVE PERFORMANCE FEEDBACK

-0.168**

-0.171**

-0.176**

-0.233**

(0.070)

POWER DISTANCE (CONTROL)

(5)
Model R2

(0.070)

(0.074)

(0.099)

COMMUNITAIRIANISM * POSITIVE PF

0.035*

0.045**

0.031

(0.018)

(0.019)

(0.028)

COMMUNITAIRIANISM * NEGATIVE PF

0.061***

0.060***

0.051

(0.021)

(0.022)

(0.037)

POWER DISTANCE * POSITIVE PF
POWER DISTANCE * NEGATIVE PF

-0.034**

-0.020

-0.014

(0.016)

(0.016)

(0.034)

-0.017

-0.001

0.001
(0.043)

(0.020)

(0.021)

0.000

0.000

0.000

0.000

(0.000)

(0.000)

(0.000)

(0.000)

0.177***

0.184***

0.146***

0.178***

(0.046)

(0.047)

(0.050)

(0.047)

0.131***

0.137***

0.131**

0.133***

(0.049)

(0.050)

(0.052)

(0.050)

0.260***

0.266***

0.258***

0.262***

(0.058)

(0.058)

(0.061)

(0.058)

(FTE <10) * NEGATIVE PF

0.000

0.000

0.000

0.000

(0.000)

(0.000)

(0.000)

(0.000)

(FTE 10-49) * NEGATIVE PF

0.174**

0.210***

0.211***

0.183**

(0.074)

(0.075)

(0.079)

(0.075)

(FTE <10) * POSITIVE PF (baseline)
(FTE 10-49) * POSITIVE PF
(FTE 50-250) * POSITIVE PF
(FTE 250+) * POSITIVE PF

(FTE 50-250) * NEGATIVE PF
(FTE 250+) * NEGATIVE PF

0.128*

0.164**

0.186**

0.136*

(0.077)

(0.078)

(0.082)

(0.078)

0.160*

0.201**

0.231**

0.169*

(0.086)

(0.087)

(0.091)

(0.087)

0.421***

0.413***

0.370***

0.419***

FTE 10-49

0.533***
(0.023)

(0.036)

(0.036)

(0.038)

(0.036)

FTE 50-249

0.868***

0.783***

0.776***

0.652***

0.781***

(0.024)

(0.038)

(0.038)

(0.040)

(0.038)

FTE 250+

1.255***

1.116***

1.109***

0.930***

1.114***
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Table 12 Model Estimation Results (continued)
VARIABLES

(1)
Baseline
(0.028)

(0.043)

(0.043)

(0.045)

(0.043)

MANUFACTURING

0.121***

0.121***

0.121***

0.136***

0.120***

(0.014)

(0.014)

(0.014)

(0.015)

(0.014)

EASE OF DOING BUSINESS
GDP P.P. PPP
RULE OF LAW
GOVERNMENT EFFECTIVENESS

(2)
PF Model

(3)
Full Model

(4)
Model R1

(5)
Model R2

-0.125

-0.129

-0.132

-0.076

0.120

(0.191)

(0.191)

(0.190)

(0.163)

(0.220)

0.038

0.050

0.051

0.049

0.245**

(0.090)

(0.090)

(0.090)

(0.078)

(0.122)

0.027

0.032

0.027

0.022

0.319*

(0.200)

(0.200)

(0.200)

(0.171)

(0.179)

0.135

0.136

0.140

0.171

-0.344

(0.259)

(0.259)

(0.259)

(0.222)

(0.289)

INNOVATION

0.914***
(0.014)

Observations

49,123

49,123

49,123

49,123

Number of groups

73

73

73

73

49,123
73

CONTROLS

YES

YES

YES

YES

YES

AIC

55585

55414

55409

50806

55420

Wald Chi-2

2933

3100

3111

7139

3100

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.4.2	Marginal effects
The marginal effects analysis determined for small firms (<10 FTE) and larger firm (50-250
FTE) separately because of the strong moderation effect of firm size are presented in Figure
3 below. All marginal effects were calculated at three specific values for communitarianism and power distance (low, medium, high), where low and high represent 1.5 standard
deviation below and above the mean (medium) respectively. Other values were evaluated
at their mean values. The results clearly illustrate the findings from our regression analysis
and show that larger firms have much higher average R&D-propensity then small firms.
For small firms, negative performance feedback-induced R&D is generally negative, but
especially so for low-communitarian contexts. This finding holds up for larger firms, where
we actually see problemistic search for high-communitarian setting, but no inducement
for low-communitarian settings. For power distance, we see no differences in slopes in the
negative performance feedback domain, but there are significant differences in the positive
performance feedback domain, especially for small firms, with firms operating in a higherpower distance context generally being more likely to engage in R&D.
The marginal effects analysis shows that there is an average 7%-point difference in R&D
propensity rate between the high and low communitarianism values in case of negative per98
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formance feedback and an average 2%-point difference for positive performance feedback.
For power distance, there is no significant difference for negative performance feedback,
and only a -1% point difference in the positive domain for high power distance contexts
compared to low power distance contexts. While the described effects are all statistically
significant, the economic significance of the effect of communitarianism in the negative
performance feedback seems especially high given the sample mean of 39% for R&D propensity.
Figure 8 Marginal Effects analysis
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4.4.3 Robustness analysis
For our first robustness model, we introduce an additional control measure that captures
whether a firm has recently (in the last three years) successfully introduced an innovation.
This control is introduced to validate whether the alternative hypotheses of simultaneous
or reverse causality between R&D and Performance. It is quite likely that successful R&D,
resulting in an innovation, has an impact on performance. Given the overlaps in the measurement periods and since strict chronology cannot be guaranteed due to the lack of panel data,
these alternative hypotheses are non-negligible. We indeed find a highly positive association
between engaging in R&D and the introduction of an innovation, but all findings from the
main model remain robust.
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For our second robustness model, we use two proxy measures with data from the World
Values Survey, in order to validate that the found effects do not overly rely on the measures
used for communitarianism and power distance institutions. The degree of communitarianism is measured the survey question that asks respondents ‘whether they see themselves as
part of their community’, with answers ranging from strongly disagree to strongly agree. For
power distance, we use a proxy which measures the level of traditionalism of a respondent
through the survey question ‘Tradition is very important to someone like me, to respect
the customs handed down to us’, with answers ranging from ‘not at all’ to ‘very much’.
A number of missing values for not-included countries were imputed using a regression
analysis that included geographical variables, formal institutions and levels of economic
development. After normalization, we calculated average values at the level of each country,
which represents the overall degree of communitarianism and power distance respectively in
that context. Our analysis shows that, when using these different measures from a different
data source for these concepts that the effect size and direct remain consistent, with mostly
similar levels of statistical significance. Overall, we can conclude the findings of our main
model are robust.

4.5	Discussion
4.5.1	Discussion
Our findings show that informal institutions play an important role in moderating the outcomes of the response to positive or negative performance feedback. Communitarianism is
an important moderator during negative performance feedback, with firms operating under
highly communitarian institutions generally being much more responsive during negative
performance feedback compared to those in low communitarian contexts. This finding ties
in with the posited ‘cushion effect’, where people in highly communitarian contexts tend to
be less financially risk averse in loss situations because they can draw on support from their
community (Schneider et al., 2015).
Surprisingly, in contrast with our expectations, firms in highly communitarian contexts
show somewhat higher propensity to engage in R&D in positive performance feedback
situations. One potential explanation is that firms actually use R&D-related activities to ‘pay
forward’ to their stakeholders, as was found in a recent study among Japanese firms (O’Brien
& David, 2013). In this vain, search activities are means to engage in reciprocal behavior.
For power distance, we find according to expectations that small negative moderation
effect in positive performance feedback conditions. This indicates that firms operating in
contexts where strict hierarchies and high levels of conformity are the norm are less likely
to engage in search behavior when they are operating above targets. Research on innovation
management, idea generation and creativity have relatively consistently shown that employee
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freedom, participation and high levels of information exchange up and down the hierarchies
are inducive to innovation behavior (Amabile et al., 1996; Damanpour, 1996; Dobni, 2008;
Eva et al., 2017). As such, firms are less able to direct the resulting organizational slack of
good performance into innovation opportunities, as management is less aware of available
search options. An interesting note to this finding is that some evidence suggests that more
hierarchical organizations can actually be more effective in the actual implementation of
innovations once a decision has been reached, showing an interesting trade-off between
promoting inducement and realization of firm-level innovations (Huang, Gibson, Kirkman,
& Shapiro, 2017; Miron-spektor, Erez, & Naveh, 2011) .
We did not find the expected increased rigidity in negative performance feedback situation
for high power distance contexts, despite the fact this hypothesis was quite directly implied
by the original threat-rigidity hypothesis (Staw et al., 1981), where threat situations result in
a constriction of control and a narrowing of the field of attention. A likely explanation for
this finding is that this rigidity behavior is only present in cases of extreme threat to survival,
and does not occur in cases of modest bad performance, when firms still possess over enough
reserves to invest in strategic options through problemistic search (Ref & Shapira, 2017).
This explanation ties in with the observation that small firms are much more likely to show
rigidity behavior compared to larger firms, which generally show problemistic search behavior. Such rigidity behavior is not completely irrational, as research has shown that poorly
performing firms that continue investments in innovation exhibit a lower probability of
survival (Latham & Braun, 2009), although rigidity itself brings in threats of organizational
decline (Muurlink, Wilkinson, Peetz, & Townsend, 2012). Being a small firm with declining
performance is risky either way.
From a broader theoretical perspective, this study has aimed to contribute significantly
to the wider discussion in the performance-innovation literature. Our findings show and
confirm that the search response to performance feedback is highly context-dependent on
external (the institutional environment) and internal (firm size) moderators, with not just
effect size differences but completely opposite reactions in some cases. The implication is
that the paradox of performance-feedback vs. threat rigidity debate is indeed that, i.e. an
apparent but not an actual contradiction. A more realistic representation renders explicit the
underlying mediating mechanisms of risk preferences and information flows, both of which
are influenced by internal and external factors. In this representation the classical ‘threat-rigidity’ and ‘problemistic search response’ both represent valid underlying mechanisms which
may assert situational dominance over the other depending on the moderating factors. This
finding has two main implications. First of all, future work should be conscious of the role
of internal and external moderating factors when investigating the performance-innovation
relationship. Secondly, more fundamentally and echoing other recent calls (Posen et al.,
2018), a way forward in understanding the performance-innovation relationships could be
to focus directly on the mediating mechanisms individually and especially concurrently,
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instead of following the exploration of boundary conditions through internal and external
moderators of the literature so far. While empirically challenging, direct understanding
of how risk preferences and information flows evolve during performance changes could
strongly strengthen the theoretical fundamentals.

4.5.2 Limitations
This study is subject to a number of limitations. First of all, our research is constrained by the
lack of measures around the degree of alignment with informal institutions at the firm-level.
We mitigate this by excluding foreign-owned firms behavior, and extant research shows that
in domestic firms typically comply to local institutional norms (Helmke & Levitsky, 2003;
Muralidharan & Pathak, 2017), but a fuller analysis of role of any discrepancy between firm
and firm-environment level norms would be of added value. There is a similar limitation at
the level of direct measures for risk avoidance and rigidity symptoms, which is a common
challenge in the field of the behavioral theory of the firm (Gavetti et al., 2012; Posen et al.,
2018). This is acceptable since our work focuses on the outcomes of the moderation role of
informal institutions, not the specific mechanisms, but a more detailed investigation of the
typical sequence of events within firms could prove to be insightful.
Secondly, our work only uses binary measures for performance feedback as well as search
activities. Following our discussion, the level of threat that negative performance feedback
poses to firms could be an important predictor for problemistic search behavior. Similarly,
research has shown that there could be substantial differences in the depth and breadth of
the search activities depending on context and performance feedback (Garriga, Von Krogh,
& Spaeth, 2013). We know, for instance, that slack search is associated with lower quality
search strategies, also known as the ‘pet project problem’ (Nohria & Gulati, 1996), which fits
well with the idea that the availability and salience of search avenues is reduced due to the
constricted information flows, we consider search quality out of scope or this work.

4.6

Conclusion

This work has aimed to contribute to the paradox of competing theories around how firms
respond to performance feedback. We find that the performance feedback response is highly
context-dependent on the institutional environment and its size, highlighting the complexity of the two main opposite mediating mechanisms between performance and innovation.
Firms operating in highly communitarians context are much more likely to respond with
search to negative performance feedback and to positive performance feedback to a lesser
extend as well. Firms operating in context with high power distance are less likely to engage
in search during positive performance feedback. These findings validate the relevance of the
call for incorporation of firm-environment perspectives in the behavioral theory of the firm
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(Gavetti et al., 2012), and shows that the investigation of firm-level innovation behavior
needs a multi-level perspective.
Finally, we have empirically extended the research in the field of performance feedback to
a large sample of firms in a large selection of both developed and developing countries, significantly adding to the generalizability of the existing and expanded theoretical frameworks.
In addition to its theoretical and empirical contribution, these results also have practical implications for practitioners. Managers directly or indirectly engaged with innovation
management should be aware of the relatively strong influence of informal institutions. For
instance, innovation managers in highly communitarian contexts could prepare for strategic search opportunities with a community stakeholder perspective when a performance
downturn is expected, knowing that such search propositions are likely to find a positive
appraisal. Policy makers wishing to support innovation behavior of firms should also adapt
their approaches accordingly, by for instance promoting appropriate mitigating practices in
employee engagement in high-power distance contexts, such as endowing employee councils
with a formal advisory mandate on research & innovation opportunities.
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5	Discussion and Conclusion
5.1

Introduction

This dissertation sought to contribute to the literature on firm-level search and innovation,
focusing on the phenomenon of problemistic search. The main research challenge this work
responds to is the apparent contradictions in theory and empirical findings on whether
problems induce firm-level innovation activities or not. I aimed at addressing this challenge
through a dual strategy employed in the preceding empirical chapters. First, I investigated
the role of several moderating factors, internal and external to the firm, in order to shed light
on the theoretical and empirical boundary conditions for the problemistic search response.
Second, I extended the application scope of the problemistic search theories by investigating
new types of problems. This led to the formulation of a main research question and three
sub-questions, that have been studies throughout the empirical chapters:
Main research question: To what extent does exposure to problems induce firm-level
innovation decisions?
• Sub-question 1: To what extent do internal factors moderate the problem-innovation
relationship
• Sub-question 2: To what extent do external factors moderate the problem-innovation
relationship?
• Sub-question 3: Does the problemistic search response apply to problems beyond negative performance feedback?
This section aims to integrate the findings from the various empirical chapters and formulate
an answer to these questions. First, this section will provide a summary of findings from the
empirical chapters before presenting the integrated findings that respond to the research
questions. After that, the main contributions to theory and practice will be presented, before
discussing the limitations and suggestions for further research.

5.2	Overall Findings
In order to synthesize the findings across the various empirical chapters and provide answers
to our research questions, Table 13 provides an overview of the various hypotheses and
associated findings.
First of all, there is relatively consistent evidence for a problemistic search mechanism,
with significant support found in Chapters 2 and 3, as well as in Chapter 4 for somewhat
larger firms (>50FTE). Interestingly, no effect was found of performance feedback being
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the primary mediating mechanism for the problemistic search effect. Our work saw the
application of the problemistic search framework in new geographical contexts, including
Africa and Latin America, finding that problemistic search is a relevant mechanism across a
variety of institutional and economic settings. As such, the short answer to the main research
question is ‘Typically to a substantial extent’.
In terms of moderators, our empirical chapters present several interesting findings. First,
a very strong moderating effect was confirmed of managerial experience on the problemistic
search response, even dominating the direction of the aggregate effect outcome. As such,
only experienced managers pursue frugal innovation after exposure to supply-side problems,
while less-experienced managers in fact pursue less frugal innovation. I also reconfirmed
earlier evidence (Audia & Greve, 2006) that firm size is an important moderator of the
problemistic search response, with small firms being actually much less likely to engage in
search after exposure to problems, in fact changing the direction of the response completely.
Therefore, the answer to Sub-question 1 is ‘Firm-internal moderators, in particular firm size
and managerial experience, have a strong or even dominating effect on the problemistic
search mechanism’.
I also found effects for firm-environment moderators. Firms operating in a highly communitarian context are more likely to pursue problemistic search after negative performance
feedback. This effect goes a long way in making up for absolute differences in innovation
propensity in these contexts, though not completely. However, against expectations I did
not find a similar effect for power distance. Interestingly, significant effects were found of
both informal institutions for positive performance feedback, where firms perform above
aspirations. Firms in highly communitarian settings are more likely to engage in slack search
than those in low-communitarian settings, whereas firms in high power distance countries
see lower slack search rates that those in low-power distance countries. Finally, significant
effects were found for the role of peer firms, where firms are less likely to engage in frugal
innovation when other firms are also similarly or to a larger extent exposed to resource
constraints. Given these findings, the answer to Sub-Question 2 is that external moderators
have a substantial effect on the problemistic search mechanism.
Finally, this work extended the scope of application of the problemistic search research,
which led to various interesting results. First of all, we confirmed that problemistic search
does not only apply to performance feedback, but also to other type of problems, including
exposure to various resource constraints such as power outages, human resources and access
to finance. As such, the short answer to Sub-Question 3 is ‘Yes, specifically supply-side
resource constraints’.
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Table 13 Theoretical findings from empirical chapters
Factor

Chapter &
Hypothesis

Predicted Effect

Findings

Ch 2 H1

Problemistic search effect for electricity outages

Supported for both
formal and informal
R&D

Ch 2 H2b

Negative Performance Feedback Effect

Not Supported, in fact
inverse effect found

Ch 2 H2c

Performance Feedback effect as mediating
mechanisms for the inducing effect of electricity
outages

Not supported

Ch 3 H1

Problemistic Search Effect (Cost-Innovation) for Supported
internal resource constraints

Ch 4.

Negative Performance Feedback (Baseline
model)

Mixed: Supported for
firms >50 FTE, but
inverse for smaller firms.

Opportunity-driven
search

Ch 3. H2

Opportunity-driven Search for external resource
constraints

Not Supported

Slack search

Ch 4.

Positive Performance Feedback (Baseline model) Mixed: Supported for
firms >50 FTE, but not
for smaller firms.

Managerial Experience

Ch 3. H4

Positive moderation effect on problemistic
search when encountering internal resource
constraints

Supported, in fact turns
main effect insignificant

Firm Size

Ch 4.

Positive moderation effect of the negative
performance feedback effect

Supported, in fact
changes the sign of the
main effect

Communitarianism

Ch 4. H1a

Positive moderation effect of communitarianism Supported
on negative performance back

Ch 4. H1b

Negative moderation effect of
communitarianism during positive performance
feedback

Not supported, significant
positive effect found

CH 4. H2a

Negative moderation effect of power distance
during negative performance feedback

Not supported

Ch 4. H2b

Negative moderation effect of power distance
during positive performance feedback

Supported

Ch 3. H3a

Negative moderation effect of firm-level internal Supported
constraints in inducing problemistic search due
to firm-internal resource constraints

Ch 3. H3b

Negative moderation effect of firm-level internal Not supported
constraints in inducing opportunity-driven
search due to external resource constraints

Problem-Innovation Relationship
Problemistic search

Moderators

Power Distance

Peer exposure to
resource constraints
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5.3	Discussion and Theoretical Contributions
The insights generated in this dissertation as summarized in the findings above allow for
renewed reflection on the problemistic search framework. Building on Greve’s original performance feedback framework (2003), an updated generalized framework for understanding
and investigating problemistic search, is presented in Figure 1 below. The core of the performance feedback framework when applied to search, i.e. a gap between performance and
aspirations inducing search decisions, is still present, as well as the role of peer performance
on the setting of aspirations. However, the new insights result in a number of extensions and
nuances that have shown to have critical impact on the search decision outcome, which form
the core of this dissertations’ theoretical contributions.
Figure 9 Problemistic Search Framework, extended from Greve (2003)
Peer
(expected)
Performance

External Problems

Internal
Problems

(Expected)
Performance
Gap vis-a-vis
aspirations

External
Moderators

+

Risk Preference

+

Attention

-

Search Decision

Salience &
Availability of
Solution Paths

Internal
Moderators

First, adjustment of risk preferences is not the only mediating mechanism, but there is also
an inverse relationship running via the rigidity mechanism reducing the salience and availability of solution paths. While the empirical chapters show that the risk preference mechanisms seems typically dominant, I did find some evidence for the threat-rigidity mechanism,
and there are other studies confirming this mechanism also (Soltwisch, 2015). Literature
suggests that there are also other relevant mechanisms at stake, which were not covered in the
scope of this dissertation. Well-known examples include the role of attention and escalation
of commitment. The attention pathway (Ocasio, 2011) represents the agenda-setting effect
of negative performance feedback. While this would not necessarily have a directional effect
on the outcome of the search decision, it is a prerequisite for that decision even taking place,
and as such has an implicit positive relationship since no decision means a no-search default.
Escalation of commitments refers to the ‘doubling down’ on existing strategy in the face of
negative feedback, as changing course could imply earlier bad strategy, which could reduce a
managers reputation (Huning & Thomson, 2013).
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Second, Figure 1is now adapted to include the role of moderators, in line with other recent
performance feedback literature (Audia & Greve, 2006; Vissa et al., 2010). This dissertation
has shown that internal moderators such as managerial experience and firm size indeed have
a substantial impact on the performance-search relationship. In addition, external moderators such as informal institutions also play a role.
The final major adjustment is the explicit link of the performance feedback framework to
the antecedent problems. The results presented in this dissertation show that problems can
also directly induce search as they affect expected future performance decreases, and that
peer exposure to problems also has a moderating effect.
As such, there are a number of theoretical contributions and implications for the field
of problemistic search. First, this dissertation confirms that the performance feedback and
problemistic search mechanisms are more complex than they have been often portrayed.
While there is elegance and practicality in the relatively parsimonious framework of
problemistic search and performance feedback in particular, the theoretical and empirical
inconsistencies (e.g. Posen et al., 2018) are simply too large. The existence of other relevant
coexisting mediating mechanisms and critical moderating factors imposing boundary conditions suggest that the theory can be improved by taking these better into account, validating
other earlier contingency-based frameworks (Mone et al., 1998; Ocasio, 1995). Naturally,
there is a balance between completeness and usefulness in management theories, and further
research could investigate which mediating mechanisms and which moderators are most important in practice. However, this dissertation already provides some indicative theoretical
and practical guidance with respect to the inclusion of moderating and mediating variables.
First, the theoretical framework above shows how risk preferences and information processing and flow are key pathways mediating the performance-innovation relationship. As such,
scholars should reflect in their study design which internal and external moderators are likely
to impact risk preferences and information flow respectively. Second of all, and more practically, the established importance of firm environment factors such as informal institutions
suggests that controlling for differences in firm environment, when working with data that
spans heterogeneous firm environments. This may be less necessary for studies that focus
on relatively homogeneous firm environments, is to be recommended. Incorporating peer
performance or peer problem exposure is another good practice that is typically warranted,
provided scholars establish that firm managers have a realistic chance of having access to
such information, which may depend on the context. Large firms with public reporting in
competitive industries in countries with high quality public data on sectoral performance
are likely to be more impacedt by peer feedback than relatively isolated informal firms in
developing countries with low information density. Third, in terms of internal moderators,
these results suggest that accounting for managerial experience or other related proxies that
impact either managers’ risk preferences or dynamic capabilities would be important to
include, but mainly so for smaller firms, where individual managers have a larger impact
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on firm decisions. Practically, the inclusion of one good (proxy) moderator variable for risk
preferences and one for dynamic capabilities is likely to capture more broadly the role of the
impact of managerial attributes.
Second, this dissertation further contributed in highlighting the importance of the cognitive and psychological microfoundations of problemistic search. In the case of risk preferences, I found that in fact the moderators studied (firm size, communitarianism) impact the
performance-innovation relationship by changing the risk preference curves of managers.
For cognition, the results show that the ability to parse the expected performance impact
of problems before the negative impact arises can already induce search, and that managers
with more experience and as such more complex mental models (Calori, Johnson, & Sarnin,
1994; Manral, 2011) are better at this. Managers need promising local search paths to pursue when responding to a problem, and the quality and salience of solution paths therefore
impacts the decision outcome (Ocasio et al., 2018). These findings therefore enhance the
view that managers are not simple automatons responding to signals, but a useful source
of capabilities. In addition, cognition plays a role in shaping the salience & availability of
solutions and therefore the search solution. As such, there is a need to better integrate the
cognition perspective throughout the different steps of the problemistic search mechanism.
Third, while we already knew that managers also base their aspirations on peer performance, this dissertation contributed theoretically by bringing forward other important
roles of the firm environment in shaping the problemistic search mechanism and outcomes.
Many problems inducing search originate outside the firm, managers evaluate the need to
engage in search based on the relative impact of these problems on their firm vis-à-vis other
firms in their environment and managers’ risk preferences and information mechanisms are
mediated by informal institutions. These findings highlight the importance of the comparative or social dimension of problemistic search, where managers base the need for action
on peer behavior and performance. This fits in well with the theory of self-enhancement,
the validation strategies used by managers to distance themselves of taking responsibility
for poor (future) performance (Audia & Brion, 2007). However, the relevance of the firm
environment for the study of problemistic search goes beyond the social. The physical and
institutional topology of the firm environment do not just impact the parameters of the
mechanisms involved in problemistic search (e.g. risk preferences), but also the type of problems encountered and available search strategies. Problem and search space heterogeneity has
been understudied in the behavioural theory of the firm, but it is likely that the speed and
propensity of search decisions greatly depends on the location of the problem, in particular
internal vs. external. In terms of external, we have seen that on the supply-side managers
have adequate mental models to predict performance decreases before they arise, but it would
be relevant to investigate to what extent this also holds for demand-side problems, where
typically less complete information is available regarding the underlying cause of a problem.

112

Discussion and Conclusion

Fourth, this dissertation has contributed to adjacent domains by showcasing the relevance
of using the problemistic search framework outside its usual scope. Chapter 3 on frugal
innovation showed how the problemistic search framework is a compatible and powerful
mechanism in predicting the incidence of frugal innovation behavior. This is a relevant contribution to an upcoming field that is phenomenon-driven in nature and lacking theoretical
grounding (Bhatti & Ventresca, 2013; Brem & Wolfram, 2014). More generally, this dissertation has significantly expanded the geographical scope of application by also investigating
the problemistic search mechanism in a large range of developing and emerging countries.
Such work is not only of replicative value, but also served in investigating the boundary
conditions of problemistic search, in particular the role of informal institutions. Additionally, the problemistic search theory has been shown to be a highly relevant mechanism for
scholars focusing on these highly resource-constrained settings, and deserves further uptake
in the ‘innovation for development’ community. More generally, given our finding that
specific type of problems result in search outcomes in the problem space, the problemistic
search theory could be used to better explain aggregate regional innovation performance
in specific domains, especially when the social dynamics are also taken into account. These
new theoretical and empirical applications highlight how the behavioural theory of the
firm is ‘loosely coupled’ (Gavetti et al., 2007), thereby easily allowing for promising crossfertilization with adjacent domains.

5.4

Practical implications

This dissertation is mostly descriptive in nature as it aims to understand how the problemistic
search process works, and does not focus on assessing prescriptive strategies for enhancing
innovation behavior of firms. Furthermore, this dissertation does not focus on higher-order
socioeconomic effects of the problemistic search mechanism, making normative judgements
difficult. Nevertheless, a better understanding of firm’s innovation behavior does have relevant implications for both policy makers and practitioners.
For policy makers and practitioners looking to promote innovation behavior in firms,
the findings have several implications. First, the main premise of the problemistic search
mechanism implies that firms have a strong mechanism of reaction and adaptation in face
of challenges. Additionally, our study on frugal innovation showed that this ‘reactive’ mode
yields firm-level innovation to a much larger extent than opportunity-induced search.
Given the above, this would suggest that practitioners and policy makers should design
tailored strategies to support both types of inducements. While there has been extensive
attention for the entrepreneurial, opportunity-induced form of innovation inducements
through innovative entrepreneurship support, project-based R&D-grants, there has been
limited attention to the often more modest but widely present problem-induced solution
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search. Given the above, supporting successful problemistic search would focus on lowering
the cost and therefore risk of engaging in search as well as improving the stock of locally
relatively accessible salient solutions. For policy makers, the first would point to measures
that provide preferential treatment through subsidies or tax credits to time spent on R&D
in firms. The latter would point towards improving firm’s dynamic capabilities (Danneels,
2002), bricolage-like abilities in particularly constrained settings (Senyard et al., 2014), and
the facilitation of the flow of knowledge and ideas between firms and firms and knowledge
institutions on a relatively accessible and permanent basis. For managers, the focus on
promoting general absorptive capacity (Cohen & Levinthal, 1990), dynamic capabilities
(Danneels, 2008) and external connections with other knowledge actors holds equally but
from an internal perspective.
Second, our findings indicate that managers are important. Good managers spot problems
before they impact actual performance, and decide to engage in problem-solving timely.
Good managers also have more knowledge of potential search avenues and can therefore
be more successful in translating search to innovation outputs. As such, shareholders and
top-level managers should be diligent in recruiting and training new managers. We know
from strategy research that managerial capabilities are based on the underlying attributes
of managerial cognition, social capital and human capital (Adner & Helfat, 2003). Practically, there are various training techniques and approaches that contribute to improving
managerial cognition, such as systems-thinking approaches (Mella & Gazolla, 2019; Senge,
1990). Managerial social capital refers to the internal and external personal relationships
with individuals that are key for sourcing information (Acquaah, 2007), and it is a key factor
in recruitment but can also be developed through a manager’s internal and external proactive
engagement. Finally, managerial human capital refers to the knowledge and skills of the
manager, which can be upgraded through training activities.
Third, the findings of this dissertation point to the importance of internal and external
factors for search inducement. Like earlier literature, we have seen that small firms are more
likely to pursue a rigidity approach when faced with substantial problems. This would
suggest that the public support measures above are particularly necessary for small firms,
in particular for firms that are exposed to negative shocks. Also, the established role of
managerial experience in successfully translating problems into innovation highlights the
importance of creating a stimulating environment for human capital development. In terms
of external factors, we have seen how informal institutions impact the problemistic search
response. Managers and policy makers in communitarian countries, many of them developing, could seek to adapt their innovation strategies and policies to take into account the
risk-sharing traits between firm managers and their environment, for instance by promoting
and using accessible collaborative R&D-models. The negative effect of high power distance
could be mitigated by policy makers and practitioners by encouraging stronger governance
mechanisms for the inclusion of employee perspectives in management discussions. Finally,
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the role of peers that was found in this work could be exploited by promoting the visibility of
‘best-practice’ firms in terms of dealing with mainstream problems, promoting thereby the
use of these alternative/extreme reference groups (Hu, Blettner, & Bettis, 2011)
Finally, the findings in this dissertation also incite a somewhat controversial question.
Should policy makers or top-level managers expose organizations and/or divisions to problems to induce more innovation? Our findings cannot respond to the normative aspect of
this premise due to our lack of outcome-level investigation, and there are serious ethical
concerns. However, a more relevant question relates to the best policy response in case of
significant external shocks to divisions, firms or even wider industries. In this case, building
on the insights of problemistic search, it could be argued that policy makers and practitioners
should not necessarily prevent exposure to problems at all cost. In other words, managers
should be induced to ‘never waste a good crisis’ (Dahl & Moreau, 2007). It could therefore
be more productive to help these divisions, firms or industries, in particular when they are
small, to successfully navigate the problemistic search process rather than bailing them out.

5.5	Limitations and directions for future
research
This dissertation has sought to contribute theoretically and practically to the domain of
problemistic search in both breadth and depth, leading to insights that deserve further
exploration. The previous section already discussed the main theoretical implications that
should be taken up in future research. However, as with any research product, this work is
subject to a number of both theoretical and empirical limitations. This section will present
the main overall limitations and associated additional directions for future research, in addition to similar sections for the specific Chapters.
First, the theoretical findings of this dissertations point to a clear future direction of
research in the field of problemistic search. Researchers are recommended to apply the updated conceptual model as well as practical suggestions as presented in the previous sections.
Naturally, this work was inherently limited by the number of mediating mechanisms, internal and external moderators, as well as problem types that could be investigated within the
scope of this dissertation. Promising additional candidates that surfaced through literature
review and empirical exploration of our results (e.g. controls), highlight a number of relevant
options. In terms of mediating mechanisms, the discussion section already highlighted the
relevance of more study into the role of the attention mechanism (Ocasio, 2011), as well as
the escalation of commitment mechanism (Huning & Thomson, 2013). In terms of internal
moderators, the role of competences, in particular dynamic, second-order competences that
deal with managing uncertainty and change (Danneels, 2002, 2008; Senyard et al., 2014),
may be particularly suited to be relevant internal moderators for the problemistic search
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process. In terms of external moderators, the role of inter-firm networks and value chains,
which are critical for innovation behavior (Gargiulo & Benassi, 2000; Saliola & Zanfei,
2009) as well as regulatory and policy incentives for R&D would be highly relevant factors. In terms of type of problems, the discussion section already pointed to the promising
character of investigating differences in supply vs. demand side problems, which are different
in terms of complexity and availability of validated routines.
Second, like most of the behavioural theory of the firm-based studies, in particular problemistic search and performance feedback theories, this dissertation focuses on the firm-level,
but significantly drawing on psycho-cognitive assumptions that are linked to individual
managers. For instance, prospect theory, a key feature of performance feedback, is based on
the analysis of risk preferences of individuals. In this dissertations’ empirical chapters, for
instance in Chapter 3, I explicitly link the cognition of managers to their subsequent innovation choices. Paradoxically, the role of the organization itself and its dynamics and processes
receive less attention in this research domain. It is well known that, especially in larger
organizations, there are typically multiple layers of decisions making as well as distributed
centers of powers, with each intra-organizational actor having its own set of aspirations and
available information, which operate in changing dominant coalitions (Cyert & March,
1963; Sariol & Abebe, 2017). Like most of problemistic search researchers, I have left these
considerations mostly out of scope, as resolving the existing lack of clarity would be easier
without adding on even more complexity from the start. However, I do integrate organizational theories in the general theorizing of the threat-rigidity model and explicitly for the
role of Power Distance in Chapter 5. In order to reduce the risk of omitted variable biases,
our empirical chapters typically either focus exclusively on domestically-owned small firms,
where the assumption of relatively centralized decision making is relatively uncontroversial,
or control for firm size. However, it is self-evident that the investigation of problemistic
search processes in larger organizations is relevant, requiring tailored research approaches.
Third, it is relevant to note that this dissertation has been written in a descriptive rather
than a normative mode. This fits well with the tradition of the majority of management
and business economic research into the topic, and also is consistent with the fact that the
Chapters mostly focus on the relationship between problems and search (or R&D). Only
Chapter 4 includes the relationship to actual innovation results, but the actual success of the
problemistic search in terms of business outcomes (survival, growth, profit) is beyond the
scope of the current work. Consequently, this work also does not consider any secondary
outcomes, such as redistributive or environmental impacts, nor does it study secondary effects of the innovation process, such as the impact of participative, ‘bottom-up’ approaches.
While this was a conscious choice due to a prioritisation of better understanding of fundamental principles over societal outcomes, as well as a lack of required long-term data on
firm success and socio-economic outcomes, there is clear potential in this research direction.
While generally innovation is portrayed as a objectively positive process, this only holds at
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the macro level, and not at the micro-level. When quoting the popular maxim ‘What does
not kill you makes you stronger’, people often forget the first part of that sentence. Pursuing
innovation may not be the optimal strategy for a small firm operating near survival levels,
as research has shown that firms that innovate while poorly perform actually have a lower
chance of survival (Latham & Braun, 2009). On the other hand, firms that always stick to
rigidity are likely to suffer from organizational decline (Muurlink et al., 2012). How skilled
managers are in navigating between these two extremes is unknown and deserves further
study. Such studies could reveal potential behavioral ‘traps’ which lead to worse outcomes,
to which top-level managers, shareholders and policy makers could respond to once made
explicit. However, the normative dimension goes beyond firm-level success. Frugal innovation and related topics are studied closely by development scholars and policy makers for
their potential to contribute to societal goals. The findings and resulting conceptual model
in this dissertation could contribute to development theoretical and empirical frameworks
for such studies.
Fourth, our studies have been constrained in terms of their ability to directly study some of
the main underlying psycho-cognitive mechanisms of performance feedback. Unfortunately,
there is a general chronic lack of available measures in representative data of firm manager’s
risk preferences, cognition, representations, stock of solutions, control constriction etc. The
lack of such data can be partly explained by the relative dearth of attention for this microdimension, as attested to in our introduction session. It is also due to the general difficulty of
measuring such concepts outside of laboratory settings, with most of available studies carried
out on students. This is a general weakness that needs addressing in order to further advance
with the integration of microfoundations in behaviourally based management and business
economics studies. This dissertation has sought to still contribute to this research challenge
by integrating relevant proxies, such as managerial experience in Chapter 3, as well as using
moderators to highlight specific mediating mechanisms in Chapter 4. However, there is a
high potential of better understanding of the underlying mediating pathways by also directly
studying and measuring the mechanisms central in problemistic search and threat-rigidity
theories.
Finally, our data sources have specific technical limitations in terms of the availability of
data over time. Collecting extensive firm-level data over time is challenging and expensive,
especially in developing and emerging countries. As such, the World Bank Enterprise Survey
(WBES) only has limited panel data, with most of the data being cross-sectional by nature.
While the WBES addresses this partially by including lagged variables in each survey, I did
not have access to high-frequency firm-level data over time. As such, our research could
be exposed to reverse causality, for instance when innovation behaviour alters subsequent
exposure to perceived and actual problems. As this is not a dismissible line of argumentation, each empirical chapter has employed specific strategies in addressing this simultaneity
challenge by ensuring exogeneity of independent variables. While this means we can have
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reasonable confidence in the findings of this dissertation, it is clear that high-frequency data
over time would be preferential, as it would also have the additional benefit of allowing the
investigation the timing and speed of decision making. Data limitations also pertained to
the availability of specific measures. Data on firm-level profit ratios, return on assets and
other comparable performance measures were not reliably available for most developing
and emerging countries in our data set, a well-known challenge. Instead, I typically used
sales growth as a measure for performance feedback, which has been successfully applied in
the past by others as well (Lucas et al., 2018). However, this narrow range of performance
measure did to some extent limit the possibility to do a broader range of robustness checks.
A specific gap included the lack of capital measures to indicate the distance to bankruptcy,
making more detailed investigation on the level of threat difficult (March & Shapira, 1992;
Miller & Chen, 2004). Similarly, lack of reliable R&D-intensity data for many countries led
us to typically use binary measures for search. While this does not a priori curtail the validity
of our findings, it does limit the flexibility in looking for non-linear relationships between
exposure to problems and innovation behaviour, reducing the granularity of our empirical
findings. Future research can hopefully benefit from more and better data.

5.6

Concluding remarks

This dissertation has investigated the contradictions of the relationship between problems
and innovation. Through this investigation, we have seen that there probably is no contradiction, but in fact a paradox. This work has contributed to shifting the question from whether
problems can induce firm-level search behavior, to when they do so. While making things
more complex, this also greatly opens up the possibilities for future research, as presented in
this Chapter. Though this dissertation has explored several new avenues, there is still much
to learn about problemistic search.
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Dutch Summary – Nederlandstalige Samenvatting
In de afgelopen decennia heeft onderzoek het belang van innovatie voor bedrijven keer op
keer aangetoond. Op microniveau weten we dat bedrijven innovatiestrategieën kunnen
gebruiken om hun concurrentievermogen te vergroten en betere marges na te streven. Op
macroniveau verhogen innovaties de nationale productiviteit, het maatschappelijk welzijn en
faciliteren ze het adresseren van maatschappelijke uitdagingen. Het belang is dus duidelijk,
maar management- en innovatieonderzoekers missen nog steeds een gedetailleerd begrip
waarom en wanneer sommige bedrijven innoveren, en andere niet. Traditionele economische
theorie ziet innovatieactiviteiten als strategieën die bedrijven gebruiken om de toekomstige
marktpositie en winstgevendheid te optimaliseren. De behavioral theory of the firm, ofwel de
gedragstheorie van het bedrijf, ziet echter ook andere motieven. Cyert en March (1953) constateerden dat bedrijven onderzoek en ontwikkeling gericht op innovatie aangaan als reactie
op interne problemen, een fenomeen dat ook wel problemistic search, probleem-gedreven
zoeken, wordt genoemd. Dit concept werd verder uitgewerkt in het theoretisch kader van
prestatiefeedback, wat beschrijft dat bedrijfsmanagers eerder en meer risico nemen met innovatieactiviteiten wanneer de bedrijfsresultaten onder een bepaald ambitieniveau komen te
liggen. Ondanks deze theoretische en empirische inzichten staat het gebied van problemistic
search voor een aantal belangrijke uitdagingen.
De belangrijkste onderzoeksuitdaging is dat de theorieën van de problemistic search en
prestatiefeedback botsen met bevindingen uit ander organisatieonderzoek. Een prominente
theorie, de bedreiging-rigiditeit respons (threat-rigidity) beschrijft hoe organisaties in tijden
van tegenspoed de aansturing centraliseren en het delen van informatie beperken, waardoor
innovatie juist wordt belemmerd. Binnen de nieuwe literatuur over innovaties met beperkte
middelen, zoals frugal en jugaad-innovaties, wordt wél een positief verband tussen problemen en innovatie gearticuleerd, maar veelal focussend op problemen in de bedrijfsomgeving
in plaats van intern in de organisatie. Deze theoretische tegenstelling wordt ook zichtbaar
in de empirische resultaten van onderzoek, waarin veel inconsistentie te vinden is. Dit heeft
een aantal redenen.
Ten eerste is er een beperkt begrip van de ‘micro-grondslagen’, dat wil zeggen onderliggende mechanismen op individueel niveau, van problemistic search. Hoewel de theorie van
prestatiefeedback is gebaseerd op de onderliggende theorieën rond risicovoorkeuren en de
rol van de beperkte aandacht van managers, is er slechts beperkt expliciet theoretisch en
empirisch onderzoek naar het relatieve belang van deze verschillende mechanismen. Ten
tweede blijft de rol van de bedrijfsomgeving bij problemistic search nog vrij onduidelijk door
onvoldoende onderzoek, terwijl in het algemeen bekend is dat de externe omgeving van
bedrijven van grote invloed is op het gedrag van organisaties. Ten derde zijn studies die zich
richten op problemistic search relatief beperkt in variëteit van context en invulling, waardoor
zowel verder inzicht in relevante randvoorwaarden alsook de algemeenheid en bredere
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relevantie van de theorie wordt beperkt. Wat de soorten problemen betreft, heeft bestaand
onderzoek zich uitsluitend gericht op financiële prestatieproblemen en niet op onderliggende problemen zoals belemmeringen in de productie. Qua empirische focus zijn bijna
alle onderzoeken gericht op relatief kennisintensieve specifieke industrieën in hoogontwikkelde economieën, terwijl de praktische relevantie van de theorie voor kleinere bedrijven in
ontwikkelingslanden en opkomende economieën juist erg hoog gezien de grote blootstelling
aan problemen voor organisaties in deze landen.
In dit proefschrift heb ik de hierboven genoemde primaire uitdaging onderzocht, dat wil
zeggen de schijnbare tegenstrijdigheden tussen de theorieën van problemistic search en prestatiefeedback enerzijds en concurrerende theorieën en de daardoor resulterende empirische
inconsistentie anderzijds. Als zodanig is de hoofdonderzoeksvraag:
Centrale onderzoeksvraag: In hoeverre leidt blootstelling aan tot positieve innovatiebeslissingen op bedrijfsniveau?
In dit werk heb ik deze primaire uitdaging bestudeerd via het perspectief van de onderliggende uitdagingen die hierboven zijn beschreven, die allemaal inzicht geven in de primaire
uitdaging. Eerst heb ik de rol onderzocht van verschillende modererende factoren, zowel intern (deelvraag 1) als extern (deelvraag 2) voor het bedrijf, bij het bepalen van de problemistic
search respons. Ten tweede heb ik de toepassing van de problemistic search theorie uitgebreid
door nieuwe soorten problemen, domeinen en contexten te onderzoeken (deelvraag 3).
Om de onderzoeksdoelstelling en onderzoeksvragen te beantwoorden, omvat dit proefschrift drie empirische hoofdstukken die elk verschillende onderdelen van de vragen binnen
een specifiek thema verkennen. Hoofdstuk 2 presenteert een onderzoek naar de vraag of
belemmeringen direct, of indirect via prestatiefeedback, aanleiding geven tot problemistic
search, via een casus rondom de betrouwbaarheid van elektriciteitsvoorziening in ontwikkelingslanden en opkomende economieën. Hoofdstuk 3 presenteert een studie gericht op het
thema van frugal innovatie, waarbij wordt onderzocht of belemmeringen op bedrijfsniveau
en in de bedrijfsomgeving innovatief gedrag oproepen. Dit hoofdstuk omvat ook de rol
van de ervaring van managers in dit verband. Hoofdstuk 4 richt zich op de kern van ons
onderzoeksprobleem, de hypothese over prestatiefeedback en threat-rigidity, dit keer via het
perspectief van informele instituties. In dit hoofdstuk hebben we hebben specifiek gekeken
of communitarisme en machtsafstand de respons op prestatiefeedback beïnvloeden, met
behulp van een dataset van bedrijven in 73 landen. In dit hoofdstuk is ook de rol van
bedrijfsgrootte meegenomen.
De drie empirische hoofdstukken bieden voldoende basis om antwoorden te geven op de
hoofd- en deelvragen van dit onderzoek. Ten eerste, er is relatief consistent bewijs voor een
problemistic search mechanisme, met aanzienlijke steun hiervoor in hoofdstukken 2 en 3, en
in hoofdstuk 4 voor wat grotere bedrijven (> 50 FTE). Opvallend is dat er geen effect werd
gevonden van prestatiefeedback als primair mechanisme voor het problemistic search effect.
De grote variatie in onderzoekscontexten in deze hoofdstukken laat zien dat problemistic
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search een relevant mechanisme is voor verschillende institutionele en economische omstandigheden. Als zodanig is het korte antwoord op de hoofdonderzoeksvraag ‘Ja, meestal in
belangrijke mate’.
Wat betreft de interne moderators (deelvraag 1) presenteren onze empirische hoofdstukken verschillende interessante bevindingen. Ten eerste wordt in ons hoofdstuk over frugal
innovatie een zeer sterk modererend effect bevestigd van managementervaring op de problemistic search respons, zelfs zo sterk dat deze bepalend is voor de richting van het effect. Met
andere woorden, ervaren managers kiezen juist wel voor frugal innovatie na blootstelling aan
problemen, terwijl minder ervaren managers dit juist minder doen. Ik bevestigde ook eerder
bewijs dat bedrijfsgrootte een belangrijke moderator is van de problemistic search respons,
waarbij kleine bedrijven in feite veel minder geneigd zijn om te zoeken na blootstelling
aan problemen. Ik heb ook effecten gevonden voor moderators van de bedrijfsomgeving
(deelvraag 2). Bedrijven die in een zeer communautaire context opereren, laten meer problemistic search zien na negatieve prestatiefeedback. Dit effect compenseert de algemeen lagere
neiging tot innovatie in deze contexten voor een groot deel, zij het niet volledig. Tegen onze
verwachting in vond ik echter geen soortgelijk effect voor de machtsafstand. Tot slot werden significante effecten gevonden voor de rol van andere vergelijkbare bedrijven, waarbij
bedrijven minder geneigd zijn om frugal innovatie na te jagen wanneer andere bedrijven
ook op vergelijkbare of grotere schaal worden blootgesteld aan dezelfde belemmeringen. Ten
slotte breidde dit werk het toepassingsgebied van het onderzoek rondom problemistic search
uit (deelvraag 3), wat leidde tot verschillende interessante resultaten. Allereerst hebben we
bevestigd dat problemistic search niet alleen van toepassing is op prestatiefeedback, maar
ook op andere soorten problemen, waaronder blootstelling aan verschillende belemmeringen zoals stroomuitval, het juiste personeel of toegang tot financiering.
De inzichten uit dit proefschrift, zoals samengevat in de bovenstaande bevindingen,
maken een hernieuwde theoretische reflectie op de problemistic search theorie mogelijk. Ten
eerste laat dit proefschrift zien dat de prestatie-feedback en problemistic search mechanismen
complexer zijn dan ze vaak zijn geportretteerd. Zowel risicovoorkeuren als informatieverwerking en communicatiestromen zijn sleutelpaden die de relatie tussen prestatie en innovatie beïnvloeden. Als zodanig zouden wetenschappers in hun onderzoeksopzet moeten
meenemen welke interne en externe moderators waarschijnlijk invloed hebben op deze
mechanismes. Ten tweede heeft dit proefschrift verder bijgedragen aan het benadrukken
van het belang van de cognitieve en psychologische micro-grondslagen van problemistic
search. De bevindingen versterken het beeld dat managers geen ‘automaten’ zijn die op vrij
nauw enkel of financiële signalen reageren, maar juist een nuttige bron van vaardigheden,
kennis en kunde zijn doordat ze deze problemen voorzien en voorkomen. Ten derde droeg
dit proefschrift theoretisch bij door de rol van de bedrijfsomgeving naar voren te brengen
binnen het problemistic search mechanisme. Veel problemen die aanleiding geven tot zoeken
(O&O) vinden hun oorsprong buiten het bedrijf, managers evalueren de noodzaak om te
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zoeken op basis van de relatieve impact van deze problemen op hun bedrijf ten opzichte
van andere bedrijven in hun omgeving, en de risicovoorkeuren en informatiemechanismen
van managers worden ondersteund door informele instituties in hun omgeving. Ten vierde
heeft dit proefschrift bijgedragen aan aangrenzende onderzoeksvelden door de relevantie
van het problemistic search raamwerk buiten de gebruikelijke context te tonen. Hoofdstuk
3 over frugal innovatie liet zien hoe het problemistic search raamwerk een compatibel en
krachtig mechanisme is om frugal innovatiegedrag te voorspellen. Meer in het algemeen
heeft dit proefschrift het geografische toepassingsgebied aanzienlijk uitgebreid door ook het
problemistic search mechanisme in een groot aantal ontwikkelingslanden en opkomende
economieën te onderzoeken. Van de problemistic search theorie is aangetoond dat het een
zeer relevant mechanisme is voor wetenschappers die zich richten op omgevingen die geconfronteerd met zeer beperkte middelen, en de theorie verdient daarom een prominentere plek
in het domein van ‘innovatie voor ontwikkeling’.
Voor beleidsmakers en professionals die innovatiegedrag in bedrijven willen bevorderen,
hebben de bevindingen verschillende consequenties. Ten eerste houdt het kernprincipe van
het problemistic search mechanisme in dat bedrijven over een sterk reactie- en aanpassingsmechanisme beschikken wanneer het tegenzit. Bovendien toonde ons onderzoek naar frugal
innovatie aan dat deze ‘reactieve’ modus in veel grotere mate innovatie op bedrijfsniveau
oplevert dan het proactief, kansgedreven innovatiegedrag. Dit betekent dat beleidsmakers
en professionals strategieën op maat moeten ontwerpen om beide soorten innovatiegedrag
te ondersteunen. Het ondersteunen van succesvolle problemistic search zou bijvoorbeeld
gericht kunnen zijn op het verlagen van de kosten en daarmee het risico van O&O en het
verbeteren van de voorhanden zijnde beschikbare kennis op lokaal niveau. Ten tweede geven
onze bevindingen aan dat goede managers belangrijk zijn. Goede managers zien problemen
voordat ze de werkelijke prestaties beïnvloeden en besluiten tijdig problemen op te lossen. Goede managers hebben ook meer kennis van potentiële oplossingsrichtingen en zijn
daarom succesvoller in het vertalen van problemistic search naar innovatieresultaten. Daarom
zouden aandeelhouders en topmanagers zijn het werven en opleiden van nieuwe managers
wat betreft hun capaciteiten en kunde, bijvoorbeeld in systeemdenkende benaderingen,
moeten prioriteren. Ten derde wijzen de bevindingen van dit proefschrift op het belang van
de bedrijfsomgeving. Managers en beleidsmakers in communautaire landen, waaronder veel
ontwikkelingslanden, zouden kunnen proberen hun innovatiestrategieën en -beleid aan te
passen aan de instituties rondom risicodeling tussen bedrijfsmanagers en hun omgeving,
bijvoorbeeld door toegankelijke O&O-samenwerkingsmodellen te promoten en te gebruiken. Ten slotte kan de invloed van andere bedrijven worden benut door de zichtbaarheid
van ‘voorbeeld’-bedrijven te bevorderen wat betreft het aanpakken van veelvoorkomende
problemen, waardoor het gebruik van deze alternatieve en extreme referentiegroepen wordt
bevorderd.
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Dit proefschrift heeft de theoretische en empirische tegenstrijdigheden in de relatie tussen
problemen en innovatie onderzocht. Door dit onderzoek hebben we gezien dat er waarschijnlijk geen echte contradictie is, maar in feite een schijnbare tegenstelling, ofwel paradox.
Dit werk heeft daarmee ertoe bijgedragen dat de vraag is verschoven van óf problemen kunnen leiden tot innovatieactiviteiten bij bedrijven, naar wannéér ze dat doen. Hoewel het de
zaken complexer maakt, biedt dit ook veel mogelijkheden voor toekomstig onderzoek.
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Extensive research over the past decades has shown the relevance of studying firm-level
innovation. At the micro-level, we known firms can use innovation strategies to increase
competitiveness and pursue high margins. At the macro-level, innovations increase national
productivity, increasing societal wellbeing and can be used to address specific societal challenges. The stakes are clear, but management and innovation researchers still lack a detailed
understanding why and when some firms innovate, and others do not. Whereas traditional
economics sees innovation activities as strategies firms employ to exploit their existing capabilities in order to optimize future market power and earnings, the behavioral theory of
the firm framework describes other motives too. Cyert and March (1953) observed that
firms extensively use R&D as a response to problems that arise inside their organisation, a
phenomenon called problemistic search. This concept was further elaborated into the performance feedback framework, where firm managers are more likely to take risk by engaging
in costly R&D when current performance is below a certain aspirational level, the anchor.
Despite these theoretical and empirical advances, the area of problemistic search is faced
with a number of important challenges.
The main challenge is that the problemistic search and performance feedback frameworks
theoretically clash with findings from other organizational research. According to the theory
on threat-rigidity responses, organizations centralize control and constrict information flows
in times of adversity, thereby actually stifling innovation. Within the new literature on resource-constrained innovations such as frugal and jugaad innovations, exposure to problems
within an organization can yield inspiration to innovate their ways around such constraints,
but focusing rather on the information element embedded in the problem instead of the
effect on risk preferences which is central in performance feedback theory. These theoretical
challenges are confirmed by significant empirical inconsistency in the literature in terms of
the effect of problems on organizations. This has a number of likely causes.
First, there is limited understanding of the micro-foundations and mechanisms of problemistic search. While the performance feedback theory is based on the mechanisms of risk
preferences as well as the role of attention, there is limited explicit theoretical and empirical
investigation of the relative strengths of these mechanisms. Second, the role of the firm environment in problemistic search remains relatively poorly understood and under researched,
despite the known importance of the firm environment. Third, studies explicitly focused on
problemistic search have been relatively narrow in terms of their scope of investigation and
application, limiting both further insight in relevant boundary conditions as well as its generality and wider relevance. In term of the types of problems, studies have exclusively focused
on performance problems, rather than underlying problems such as supply-side constraints.
In terms of empirical focus, almost all studies have focused on relatively knowledge-intensive
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specific industries in highly developed economies, even though the practical relevance for
highly resourced-constrained SMEs in developing and emerging countries is arguably higher.
In this dissertation I investigated the primary challenge listed above, i.e. the apparent
contradictions between the problemistic search and performance feedback frameworks on
the one hand and competing theories and resulting empirical inconsistency on the other
hand. As such, the main research question is:
Main research question: To what extent does exposure to problems induce firm-level innovation decisions?
Through this work, I studied this primary challenge through the lens of the underlying challenges described above, which all provide insight into the primary challenge. First,
I investigated the role of several moderating factors, both internal (Sub-question 1) and
external (Sub-question 2) to the firm, in determining the problemistic search response.
Second, I extended the application of the problemistic search theory by exploring new types
of problems, as well as new domain and empirical contexts (Sub-question 3).
In order to address the research objective and research questions, this dissertation included
three empirical works that each explored different sub-sets of the questions grouped under
a specific theme. Chapter 2 presented a study on whether resource constraints directly, or
rather indirectly through performance feedback, induce problemistic search, focusing on
the case of power outages in developing and emerging countries. Chapter 3 presented a
study focusing on the theme of frugal innovation, investigating whether firm-level and
firm-environment-level resource constraints induce innovative behavior, in particular of
the frugal kind. This chapter also included the role of managerial experience in terms of
its influence on the response strategies to these internal and external resource constraints.
Chapter 4 focuses on the central juxtaposition of our research problem the performance
feedback and threat-rigidity hypothesis, this time through the lens of informal institutions.
We looked specifically at whether communitarianism and power distance, using a dataset
of firms in 73 countries, affect the response to performance feedback. We also investigated
account the role of firm size.
In terms of findings, the three empirical chapter provided enough basis to provide answers
to the main and underlying research questions. First of all, there is relatively consistent
evidence for a problemistic search mechanism, with significant support found in Chapters 2
and 3, as well as in Chapter 4 for somewhat larger firms (>50FTE). Interestingly, no effect
was found of performance feedback being the primary mediating mechanism for the problemistic search effect. Our work saw the application of the problemistic search framework
in new geographical contexts, including Africa and Latin America, finding that problemistic
search is a relevant mechanism across a variety of institutional and economic settings. As
such, the short answer to the main research question is ‘Typically to a substantial extent’.
In terms of internal moderators (sub-question 1), our empirical chapters present several
interesting findings. First, in our chapter on frugal innovation a very strong moderating effect
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was confirmed of managerial experience on the problemistic search response, even dominating the direction of the aggregate effect outcome. As such, only experienced managers
pursue this type of innovation after exposure to supply-side problems, while less-experienced
managers in fact pursue less frugal innovation. I also reconfirmed earlier evidence that firm
size is an important moderator of the problemistic search response, with small firms being
actually much less likely to engage in search after exposure to problems, in fact changing the
direction of the response completely. I also found effects for firm-environment moderators
(sub-question 2). Firms operating in a highly communitarian context are more likely to
pursue problemistic search after negative performance feedback. This effect goes a long way
in making up for the lower overall innovation propensity in these contexts, though not
completely. However, against expectations I did not find a similar effect for power distance.
Finally, significant effects were found for the role of peer firms, where firms are less likely
to engage in frugal innovation when other firms are also similarly or to a larger extent exposed to resource constraints. Finally, this work extended the scope of application of the
problemistic search research (sub-question 3), which led to various interesting results. First
of all, we confirmed that problemistic search does not only apply to performance feedback,
but also to other type of problems, including exposure to various resource constraints such
as power outages, human resources and access to finance.
The insights generated in this dissertation as summarized in the findings above allow for
renewed theoretical reflection on the problemistic search framework. First, this dissertation
shows that the performance feedback and problemistic search mechanisms are more complex than they have been often portrayed. Both risk preferences and information processing
and flow are key pathways mediating the performance-innovation relationship. As such,
scholars should reflect in their study design which internal and external moderators are
likely to impact risk preferences and information flow respectively. Second, this dissertation further contributed in highlighting the importance of the cognitive and psychological
microfoundations of problemistic search. These findings therefore enhance the view that
managers are not simple automatons responding to signals, but a useful source of capabilities. Third, this dissertation contributed theoretically by bringing forward other important
roles of the firm environment in shaping the problemistic search mechanism and outcomes.
Many problems inducing search originate outside the firm, managers evaluate the need to
engage in search based on the relative impact of these problems on their firm vis-à-vis other
firms in their environment and managers’ risk preferences and information mechanisms
are mediated by informal institutions. Fourth, this dissertation has contributed to adjacent
domains by showcasing the relevance of using the problemistic search framework outside its
usual scope. Chapter 3 on frugal innovation showed how the problemistic search framework
is a compatible and powerful mechanism in predicting the incidence of frugal innovation
behavior. More generally, this dissertation has significantly expanded the geographical scope
of application by also investigating the problemistic search mechanism in a large range of
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developing and emerging countries. The problemistic search theory has been shown to be a
highly relevant mechanism for scholars focusing on these highly resource-constrained settings, and deserves further uptake in the ‘innovation for development’ community.
For policy makers and practitioners looking to promote innovation behavior in firms,
the findings have several implications. First, the main premise of the problemistic search
mechanism implies that firms have a strong mechanism of reaction and adaptation in face
of challenges. Additionally, our study on frugal innovation showed that this ‘reactive’ mode
yields firm-level innovation to a much larger extent than opportunity-induced search. Given
the above, this would suggest that practitioners and policy makers should design tailored
strategies to support both types of inducements. Supporting successful problemistic search
would focus on lowering the cost and therefore risk of engaging in search as well as improving the stock of locally relatively accessible salient solutions. Second, our findings indicate
that managers are important. Good managers spot problems before they impact actual
performance, and decide to engage in problem-solving timely. Good managers also have
more knowledge of potential search avenues and can therefore be more successful in translating search to innovation outputs. As such, shareholders and top-level managers should be
diligent in recruiting and training new managers in terms of their capabilities and cognition,
for instance in system-thinking approaches. Third, the findings of this dissertation point to
the importance of the firm environment. Managers and policy makers in communitarian
countries, many of them developing, could seek to adapt their innovation strategies and
policies to take into account the risk-sharing traits between firm managers and their environment, for instance by promoting and using accessible collaborative R&D-models. Finally,
the role of peers that was found in this work could be exploited by promoting the visibility
of ‘best-practice’ firms in terms of dealing with mainstream problems, promoting thereby
the use of these alternative/extreme reference groups.
This dissertation has investigated the contradictions in the relationship between problems
and innovation. Through this investigation, we have seen that there probably is no contradiction, but in fact a paradox. This work has contributed to shifting the question from
whether problems can induce firm-level search behavior, to when they do so.
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