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Abstract 

Framing of the research: How do organizations solve problems of environmental 
sustainability? As organizations search for ways to resolve issues involving the natural 
environment, they can learn to improve their performance. The rate and extent of 
their learning and performance improvement are contingent on several factors.

Purpose of the paper: This review studies the links between search activities as 
they apply to problem solving, and sustainable outcomes. Its goal is to examine the 
existing research on this topic and better clarify the role that business organizations 
play in creating and solving problems that affect the natural environment.

Methodology: This is a literature review of management and strategy papers on 
the topic of search activities in the context of sustainability.

Results: Overall, the review suggests one mode of resolving environmental 
problems: searching narrowly to resolve routine operational problems while 
experimenting and adding breadth to search activities over time. The combination of 
a focused search in any one time period with experimentation via breadth over time 
periods balances the need for operational efficiency with learning to yield the greatest 
improvements in environmental performance.

Research limitations: As this is a literature review, it does include any novel 
empirical research.

Managerial implications: The findings inform managers about when to expand 
search breadth versus when to search more narrowly. As this review focuses on 
environmental issues, the results are also valuable for policymakers.

Originality of the paper: This literature review of search activities in the context 
of sustainability integrates findings across multiple papers to highlight common 
implications for research, policy, and practice.

Key words: search; learning; sustainability; problems; environmental; performance

1. Introduction

How do organizations search to solve problems with relevant 
consequences for the natural environment (Ashford and Heaton, 1983; 
Berchicci et al., 2019; Caner et al., 2017; Dutt, 2013; Dutt and Mitchell, 
2020)? And what role do knowledge creation activities play in enabling 
these search activities (Dutt and Lawrence, 2021; Katila, 2002; Katila and 
Ahuja, 2002; von Krogh, 1998; Lampert and Semadeni, 2010; Nonaka et al., 
2006; Rosenkopf and Nerkar, 2001; Williams, 2007)? Grand environmental 
challenges are prevalent across different geographies and industries (George 
et al., 2016). As management scholars, we need to better understand the role 
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that business organizations play in creating and resolving these problems. 
Moreover, while there is substantial research on how organizations search 
and solve problems, only a subset of this research links organizations’ 
choices and activities to issues of environmental sustainability. Thus, the 
goal of this review is to examine the existing research on this topic and 
better clarify the role that business organizations play in creating and 
solving problems that affect the natural environment (Dutt and Mitchell, 
2020; King, 2007; Lyon et al., 2018).

Empirical research on environmental issues suggests that win-win 
solutions are rare (Dutt and Lawrence, 2021; King and Lenox, 2000; Lyneis 
and Sterman, 2016). Instead, organizations must make tradeoffs between 
investing resources to gain the knowledge needed to solve environmental 
problems and balancing their costs. In turn, some reductions in financial 
performance may be necessary for firms to improve sustainable outcomes 
(Bocken and Geradts, 2020; Busch et al., 2020; Christ et al., 2017). Because 
these types of actions taken by firms directly influence the natural world, 
it is vital to study business organizations’ activities in environmentally 
relevant contexts. To understand the types of tradeoffs necessary for 
business organizations to address environmental sustainability issues, we 
examine studies across two contexts.

2. Toxic waste studies

We start by examining a series of studies on the toxic waste 
management activities of manufacturing facilities. Since 1987, the United 
States (U.S.) Environmental Protection Agency (EPA) has been tracking 
the waste management and disposal activities of the vast majority of U.S. 
manufacturing facilities in a database called the Toxics Release Inventory 
(TRI) (EPA, 1996, 2011; King, 1995). While reporting all activities to the 
TRI is mandatory, the goal has been to push facilities to track, document, 
and disclose their waste management activities (Karkkainen, 2000; 
Neumann, 1998; Patten, 1998; Stockwell et al., 1993). This information has 
been used to help facilities improve waste management and develop best 
practices. Toxic waste has a high financial and regulatory cost in the U.S. 
In turn, a combination of regulatory and cost-based pressures has induced 
manufacturing facilities to reduce their toxic waste output. Over the last 
twenty years, toxic waste output in the U.S. has reduced substantially. 
It is possible that some of this output is a function of firms shifting 
manufacturing outside the U.S. (the data in this study is limited to the U.S.) 
(Berry, Kaul, and Lee, 2021; Li and Zhou, 2017). Some additional changes 
can be attributed to improvements in technology (Karimi Takalo et al., 
2021; Kemp, 2000; Schiederig et al., 2012). Yet, the persistent heterogeneity 
in waste reduction, even when comparing facilities in the same industry 
treating waste generated from the same toxic chemical, suggests that 
at least some portion of the improvement is attributable to deliberate 
choices to reduce waste. I will focus on several studies that clarify the 
search and learning activities that underly the observed improvement in 
environmental performance.
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Andrew A. King has produced a mountain of research on this topic, 
beginning with his dissertation and continuing in follow-up work with 
coauthors (Berchicci and King, 2007; King, 1995, 1999; King and Toffel, 
2007; King and Lenox, 2001a). Dutt and King (2014) explores whether 
different types of waste reduction activities reduce waste differently and, if 
so, why. Facilities can either use end-of-pipe (EOP) techniques to reduce 
toxic waste or dispose of waste without intervention. The study found that 
facilities using EOP techniques report an initial growth in waste followed 
by persistent reduction. By receiving regular feedback about their actions’ 
outcomes, these facilities appeared to be improving relative to matched 
facilities not using EOP techniques. 

This finding supports learning theories about the benefits of codification 
and feedback (Adler and Clark, 1991; Di Stefano et al., 2016; Edmondson 
et al., 2003; Pisano, 1996; Zollo and Winter, 2002). While this result is 
relatively straightforward from the perspective of management research, 
it contradicts prior wisdom about EOP techniques impeding waste 
reduction. Policymakers have argued that by allowing facilities to fix their 
mistakes, EOP techniques indirectly promote waste formation. Instead, 
for the average facility, the learning benefits outweigh incentive problems 
and using EOP treatment associates with reduced waste. The disposal 
and creation of toxic waste is costly for firms, and reducing its output is 
thus beneficial to their financial performance. Relatedly, toxic waste is an 
undesirable byproduct in general for society. Regulators would therefore 
also like to see firms reduce its output. Given these aligned incentives, it 
is not surprising that organizations want to reduce waste and find ways to 
do so. 

Yet, there is heterogeneity in how much different facilities are 
able to reduce waste. A fundamental choice that facilities have in this 
context is between continuing ongoing waste reduction techniques and 
experimenting with new techniques, in any given year. Continuing with 
ongoing techniques, either those that have been used to manage the 
focal chemical or those that have been used to manage another chemical 
in the facility can help improve their efficiency, making waste reduction 
more successful. On the other hand, experimenting with a new technique 
requires the facility to learn something new. In the process of learning 
how to use this new technique, there may be some inefficiencies in waste 
reduction. However, over time, we would expect more learning to result 
from a strategy that values experimentation over efficiency some of the 
time (Bandura, 1965; Dutt and Lawrence, 2021; Leiponen and Helfat, 
2010a; Payne et al., 1988). 

3. Learning, breadth, and operational performance

These findings support the idea that long-term learning requires 
some experimentation (Rockart and Dutt, 2015; Rockart and Wilson, 
2019; Stan and Vermeulen, 2012). While experimenting with new waste 
reduction techniques is associated with a slight increase in waste output 
in the following year, over time these facilities perform better with regards 
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to waste reduction. Specifically, these facilities are on a steeper waste 
reduction trajectory, while controlling for all fixed factors at the facility-
chemical level. These effects also hold for facilities experimenting with 
new techniques for other chemicals within the facility. Thus, while adding 
new knowledge to the facility’s knowledge stock incurs a cost in terms of 
increasing waste in the following year, over time, this new knowledge helps 
the facility reduce waste to a much greater extent. 

A fundamental contribution of this paper is to carefully measure the 
breadth of waste reduction in any year. While the context of this study 
is generalizable to manufacturing facilities and other similar operations 
settings, the basic findings resonate with other contexts that consider how 
knowledge search influences sustainable outcomes. Fundamentally, the 
breadth of search influences organizational performance differently over 
time. A narrower search is associated with better operational performance 
metrics in the short term. On the other hand, greater breadth appears to 
be critical to knowledge generation and learning and is associated with 
better waste management outcomes in the longer term. These results 
clarify which approaches are beneficial for organizations based on their 
level of experience, as well as these strategies’ implications for the natural 
environment. 

A related study (Berchicci et al., 2019) explores the benefits of different 
numbers of waste reduction activities. The EPA touts one set of activities-
those designed to reduce waste at the source-as the ideal way to manage 
waste. These source reduction activities push facilities to use cleaner input 
materials and refine their waste management processes such that the 
entire production process is improved (De Young et al., 1993; Lober, 1996; 
Popkin, 1989). While this method has clear advantages, the reality is that 
facilities need an extensive understanding of waste management before 
such improvements at the source can be implemented. In turn, while a large 
number of facilities implement these interventions, the share of facilities 
implementing source reduction activities is only about ten percent of the 
sample (Berchicci et al., 2019).

In order to implement these source reduction activities, facilities collect 
suggestions from employees, managers, suppliers, vendors, and others 
before choosing to implement new practices. On average, Berchicci et al., 
(2019) show that facilities using techniques to reduce waste at the source 
performed better, i.e., reduced waste by a greater amount over time relative 
to a control sample of facilities that do not reduce waste at the source. 
However, it is worth recognizing the limits to a causal interpretation of 
this result. 

There is a substantial selection effect underlying the facilities that 
choose to search across different knowledge sources and implement source 
reduction activities. The matching techniques used in this analysis rely on 
observable differences across facilities. Thus, to the extent that underlying 
differences in preferences are not captured by observable differences, the 
control sample may not be very reliable. Theoretically the EPA may be 
correct in that assuming source reduction activities are the best way to 
reduce waste (De Young et al., 1993; Lober, 1996; Popkin, 1989). However, 
empirically it is difficult to assess how much waste reduction arises from 
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source reduction activities versus other unobserved differences between 
the two samples of facilities. 

The first-order finding in this research is that searching through 
knowledge sources to reduce waste at the source appears to be beneficial 
for waste reduction. Specifically, this paper asks the question: How much 
of the heterogeneity in waste reduction is explained by additional variation 
in search for source reduction? A baseline expectation in the technological 
search literature is that using a higher number of knowledge sources 
benefits search outcomes (Foss et al., 2013; Laursen, 2012; Leiponen and 
Helfat, 2010a, 2010b; Leonard-Barton, 1995). Facilities can use between 
one and eight knowledge sources to identify techniques to reduce waste. A 
greater number of knowledge sources (higher search breadth) is especially 
beneficial when organizations are developing new knowledge. However, in 
operational contexts, where organizations are improving ongoing activities 
rather than generating new knowledge, the net benefits of breadth are less 
clear. This is because the costs of search are substantial. This study revealed 
that using more than one knowledge source in one year is associated with 
a performance reduction. In other words, engaging in source reduction 
appears to aid waste reduction. However, using multiple knowledge sources 
in source reduction seems to be as costly as using none. Furthermore, 
facilities focusing on a single source in one year and changing the source 
across years appear to reduce the most waste. These findings illustrate the 
benefits of a focused waste reduction strategy that adds breadth over time: 
This is the approach that allows facilities to reduce waste to the greatest 
extent (Berchicci et al., 2019).

4. Tradeoffs for sustainability

By and large, these studies focus on outlining and quantifying the 
tradeoffs inherent to search in the context of sustainability. Much of this 
research is contrary to a stream of management that has focused instead on 
the presence of win-win opportunities for sustainability (Ahuja and Hart, 
1996; Elkington, 1994; Porter and van der Linde, 1995). While these win-
win opportunities may exist, a search strategy that focuses on a narrow 
set of solutions may not be in the best interest of either individual firms 
that aim to improve their sustainable capabilities or the policymakers 
that would like to reduce dependence on non-renewable technologies, for 
instance. A more wholistic search strategy that recognizes the presence 
several types of solutions to sustainability challenges is more realistic (Dutt 
and Joseph, 2019; Hoffmann et al., 2009; MacDuffie, 1995). The acceptance 
of tradeoffs is more likely to encourage firms to make changes and accept 
some short-term reductions in performance (Bocken and Geradts, 2020; 
Christ et al., 2017; Kleindorfer et al., 2005). 

A better understanding of tradeoffs will also enable analysts and 
investors to recognize that short-term drops or a leveling off in performance 
is not a sign of a weak company but rather of a firm that can see the value 
of long-term investments. Recent work focusing on the time horizon of 
investment is essential to understanding the unique types of challenges 
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that arise in settings relevant to understanding sustainable outcomes 
(Ortiz-de-Mandojana and Bansal, 2016; Slawinski and Bansal, 2012; Wang 
and Bansal, 2012).

In terms of the types of knowledge generating activities that are relevant 
for sustainability, it is important to consider the role of operational problems 
(Bromiley and Rau, 2016; King and Lenox, 2001b; Kleindorfer et al., 2005; 
Vivero, 2002). These routine, ongoing issues such as disruptions on the 
product line are commonplace not only in business organizations but a 
wide range of organizations such as hospitals, and manufacturing facilities. 
When it comes to triggering organizational learning for sustainability, their 
frequent appearance creates ongoing learning opportunities. Additionally, 
the consequences of not addressing these problems can be particularly 
adverse for the natural environment. In the case of toxic waste reduction, 
the most viable way for production facilities to solve operational problems 
is to focus their search within a specific period, seeking knowledge from 
a narrow range of sources. As they gain waste management experience, 
facilities can expand their breadth of knowledge by searching a broader 
set of sources to continue learning over a longer time period. Given the 
comprehensive nature of the sample, these findings are likely to be relevant 
when considering other settings with routine operational problems. The 
relevant managerial takeaway here is to balance the old with the new: 
focused search within a time period-with increasing breadth by trying 
new techniques over time. Organizations should balance the need for new 
knowledge while exploiting what they already know and aim to improve 
sustainable outcomes slowly.

These findings have implications for theory and practice. First, the study 
illustrated that the magnitude and scope of learning benefits are substantial 
in operational contexts. Second, it showed how a focused problem-solving 
approach appears to reduce waste to the greatest extent. This finding 
holds whether considering activities at the source of production or after 
the waste has been produced. Last, this study showed how experienced 
organizations continue to improve their operational performance. When 
it comes to environmental issues, we might have expected organizations 
to settle for the low-hanging fruit and then stagnate. In contrast, we found 
that experienced organizations continue to improve, and learning plays a 
significant role in this improvement.

For practitioners and policymakers, this research highlights the benefits 
of structural interventions that aid learning. The EPA’s TRI program is just 
such an intervention and appears to have meaningfully supported learning. 
By documenting and codifying toxic waste output and all search activities, 
the EPA has created an ecosystem where facilities can learn.

5. Renewable electricity

To understand the extent to which these findings might translate to 
a different setting, I examine a series of papers on firms’ search activities 
in the renewable electricity niche of the U.S. Electricity industry. The U.S. 
Electricity industry predominantly comprises large, publicly listed firms 
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(e.g., Duke Energy) that generate and distribute electricity but typically do 
not develop the technology needed to do so themselves. The operational 
and business side of this industry-for instance, retail prices-is largely 
regulated by state governments (except for 16 states that are deregulated). 
Yet R&D activities are regulated by the federal government (Costello, 2016), 
to which firms report detailed accounts of their R&D spending. Such R&D 
spending activities include both internal investments and investments in 
external partnerships, including with universities and non-profits. This is 
an important setting to examine because the choices of utilities firms have 
a consequential impact on carbon output and climate change. While this 
industry is polluting, it is also heavily regulated. Thus, the government may 
be able to push firms to make choices that are beneficial for the natural 
environment.

Recently, state governments have passed policy mandates to push 
electric utility firms to adopt new technologies and services. One such set of 
policies is Renewable Portfolio Standards (RPSs), which require increases 
in renewable electricity output. RPSs were rolled out across 29 states from 
2000 to 2010 (Carley, 2009; Fabrizio, 2012; Fremeth and Marcus, 2011; 
Lyon and Yin, 2010; Wiser et al., 2007). Although RPSs are broadly similar 
across states-requiring firms to derive some share of the total electricity 
they provide from solar, geothermal, biomass, wind, and/or hydro sources 
by a future date (Carley et al., 2018). For instance, Michigan adopted RPSs 
in 2008 and required firms operating in the state to provide 15% renewable 
electricity by 2015. Comparatively, Hawaii adopted RPSs in 2001, setting a 
target of 10% renewables by 2010, increasing to 30% by 2020 and 100% by 
20451. 

Renewable electricity capacity was low in general in 2000s when 
RPSs were first rolled out. However, some firms had willingly invested 
in and generated electricity using renewable technologies before RPSs. 
In interviews, some of these renewable-investing firms mentioned the 
value of renewable electricity as representing a new market niche and a 
growth opportunity (Dutt, 2013). Most suggested their choice to invest in 
renewables pre-RPS was driven by cost effectiveness. For instance, firms in 
locations proximate to a major river tended to generate hydroelectricity. 
This pattern suggests that firms have different existing renewable capabilities 
when facing RPSs. While the electricity industry is largely regulated at the 
state level, some aspects can be regulated at the federal level. In particular, 
there have been several failed attempts at passing a federal RPS. Although 
the federal law did not pass, they indicated to firms the general importance 
of this new niche, which could push firms to start searching for knowledge 
about these new technologies. Thus, there are regulatory pressures at both 
the federal and state-level that can influence firms’ search activities in the 
renewable electricity niche. 

To understand whether these regulations might drive heterogeneity in 
search, Dutt and Mitchell (2020) distinguishes between these two problem 
sources. They argue that the state RPSs represent a new problem that is 
proximate to the firm, and the federal attempts, represent a remote problem. 
The paper argues that the distance from the problem may influence how 
1 Details at https://programs.dsireusa.org/system/program/detail/606
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firms respond to each problem. On the one hand, firms should understand 
better problems arising from proximate sources, as they may be familiar 
with the source. They may also expect to be able to communicate with the 
local problem source and influence it. On the other hand, remote problem 
sources are likely to be perceived as more challenging; the problems posed 
by them may be more likely to push firms to search. Thus, problems raised 
by proximate sources should appear easier to manage relative to similar 
problems raised by remote sources. 

Examining whether and how the source of the problem relates to the 
breadth of a firm’s search activities allows us to assess whether firms respond 
to similar problems in different ways based on the problem source. The 
results suggest that a firm’s search breadth depends on the problem source. 
Remote problems have a stronger impact on search, but this action is 
moderated by technological capabilities, in this case the ability to generate 
renewable electricity. This result uncovers an important factor driving 
heterogeneity in search that can allow managers and practitioners to direct 
firm actions more effectively. Moreover, it suggests that policymakers 
should consider accounting for experience when designing environmental 
policies.

These differences in technical expertise and relevant capabilities appear 
critical to search activities in new niches. This have been illustrated in 
several studies of new market entry across a range of industries (Agarwal 
and Helfat, 2009; Agarwal et al., 2017; Chen et al., 2012; Furr and 
Kapoor, 2018; Helfat and Lieberman, 2002; Holbrook et al., 2000; Moeen, 
2017) as well in the development of markets for technology (Arora and 
Gambardella, 1994, 2010). The question remains: Do such capabilities also 
apply in contexts of environmental significance? A recent paper examines 
external search for technological and regulatory knowledge by firms in the 
electricity industry (Dutt and Cunningham, 2020). Similar to other work 
on this setting (Carley et al., 2018; Fremeth and Marcus, 2011; Lyon and 
Yin, 2010), it uses variation in the RPSs as a trigger for external search. The 
results suggest that indeed, firms with technical expertise in the form of 
renewable capabilities tend to search more externally. These firms are more 
responsive to the law even though they already possess some capabilities to 
meet the requirements of the mandates. While these firms are searching for 
technological knowledge, they are also searching for knowledge about the 
policies and regulatory changes. This suggests that their experience also 
influences search breadth positively. While less capable firms eventually 
start searching, they start much later than the capable firms and search 
more narrowly with regards to the types of knowledge they seek.

This result is particularly consequential to understanding how to 
push firms towards sustainable outcomes. A naïve view on regulatory 
effectiveness might suggest that the mere presence of a regulation may 
be sufficient to push firms to change their behaviors. The reality is that 
designing regulations that can effectively change firm behavior is both 
difficult and costly (Acemoglu and Finkelstein, 2008; Blind, 2016). When 
successful, regulations can push firms to engage in behavior that improves 
consumer and societal outcomes while raising the standard across the 
industry. For instance, in the pharmaceutical industry, a regulatory change 
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proposed by Ridley, Grabowski, and Moe (2006) led to the passage of a law 
designed to push firms to create drugs for orphan diseases and increased 
related drug approvals (Gans and Ridley, 2013). 

However, such regulatory success doesn’t come about easily. While RPSs 
have been instrumental in changing the costs and benefits of renewable 
generation, they have not been uniformly successful. Energy policy 
research has shown that the stringency or the strictness of the regulation is 
an essential predictor of firms actually changing their behavior. Important 
research done by Carley and coauthors (Carley et al., 2018; Carley and 
Miller, 2012) shows that regulatory stringency, which measures the 
strictness of the RPS regulation in terms of both the size of the change 
required and the time until compliance is the best measure of regulatory 
effectiveness in this setting. This measure starts by measuring the gap 
between the target and existing renewable base at the state level, with a 
larger gap being more stringent. Accounting for the existing installed base 
is important for measuring stringency (Wiser et al., 2007). For example, 
while California’s RPSs originally targeted 20% renewable electricity, its 
installed base at the time already exceeded 20%. Thus, while the target was 
higher than in several other states, the regulation was less stringent than 
for a state with a lower installed base. The second dimension of regulatory 
stringency is time to achieve compliance. A date that is more proximate is 
more stringent as it forces firms to more quickly invest in new technology. 
Some research has examined these two dimensions of stringency (the gap 
between target and installed base (Lyon and Yin, 2010; Yin and Powers, 
2010) and time to compliance (Dutt and Joseph, 2019)) separately. 
However, considering these factors jointly using Carley et al. (2018)’s state 
of the art regulatory stringency measure provides a more comprehensive 
understanding of when and how firms might change their behaviours in 
this context.

The second factor to consider is heterogeneity in firms’ expertise, i.e., 
their capabilities (Arora and Gambardella, 1994; Berchicci et al., 2012; 
Capron and Mitchell, 1998; Helfat et al., 2007; Helfat and Lieberman, 
2002; Moeen, 2017; Rockart and Dutt, 2015). Building upon prior work 
that has shown capable firms to be more proactive in responding to new 
challenges, we would expect that when it comes to sustainability-related 
challenges, capable firms would be the first responders. While these firms 
have some baseline knowledge, they also have more to gain from gaining 
additional expertise with this new niche (Arora et al., 2018). In response 
to these regulations, all firms acquired some external knowledge through 
research and development (R&D) investments in outside businesses and 
institutions (Costello, 2016). A few firms also invested in internal R&D. 
Furthermore, while all firms searched for knowledge about regulations, 
policies, and other “non-market” activities, only experienced firms 
acquired technological knowledge. However, capable firms acquired 
substantially more external knowledge, were quicker to respond to the 
regulatory change, and searched across a wider range of knowledge sources 
(Dutt and Cunningham, 2020).

These findings highlight several noteworthy trends. First, in a 
regulated, non-technologically innovative context, firms are more likely 
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to gain external than internal knowledge. Second, the extent to which a 
firm seeks external knowledge reflects its prior technological capabilities. 
Given the important role that capabilities play in building the ecosystem in 
new industries and niches, management scholars and policymakers should 
account for these differences in how they design new regulations. 

6. Conclusions

In general, across both settings, we observe the entwined roles of 
experience and search breadth in relating to learning in contexts of 
environmental sustainability. Experienced firms can solve problems and 
search a broader range of knowledge sources; they also appear to respond to 
problem sources distinctly. These findings can guide managers in deciding 
when to pursue breadth. Experienced organizations may not incur high 
costs from pursuing high breadth. Still, managers of inexperienced 
organizations should gain experience before expanding their range of search 
activities. For policymakers, these findings suggest the possible benefits of 
designing distinct policies for experienced and inexperienced firms as well 
as in acknowledging that the source of the problem may trigger different 
search actions. Ultimately, recognizing that firms of different experience 
levels encounter varying costs and benefits to search breadth should help 
bring about environmentally sustainable changes more effectively.

References

ACEMOGLU D., FINKELSTEIN A. (2008), “Input and Technology Choices in 
Regulated Industries: Evidence from the Health Care Sector”, Journal of 
Political Economy, The University of Chicago Press, vol. 116, n. 5, pp. 837-
880.

ADLER P.S., CLARK K.B. (1991), “Behind the Learning Curve: A Sketch of the 
Learning Process”, Management Science, vol. 37, n. 3, pp. 267-281.

AGARWAL R., HELFAT C.E. (2009), “Strategic Renewal of Organizations”, 
Organization Science, vol. 20, n. 2, pp. 281-293.

AGARWAL R., MOEEN M, SHAH S.K. (2017), “Athena’s Birth: Triggers, Actors, 
and Actions Preceding Industry Inception”, Strategic Entrepreneurship 
Journal, vol. 11, n. 3, pp. 287-305.

AHUJA G., HART S. (1996), “Does it pay to be green? An empirical examination 
of the relationship between emission reduction and firm performance”, 
Business Strategy and the Environment, vol. 5, pp. 30.

ARORA A., COHEN W.M., CUNNINGHAM C.M. (2018), Inventive Capabilities 
in the Division of Innovative Labor, Working Paper, National Bureau of 
Economic Research. Available at: http://www.nber.org/papers/w25051.

ARORA A., GAMBARDELLA A. (1994), “Evaluating Technological Information 
and Utilizing It: Scientific Knowledge, Technological Capability, and 
External Linkages in Biotechnology”, Journal of Economic Behavior and 
Organization, vol. 24, pp. 91-114.



45

ARORA A., GAMBARDELLA A. (2010), “Chapter 15 - The Market for Technology”, 
In Handbook of the Economics of Innovation, Vol. 1, Hall B.H., Rosenberg 
N. (eds). North-Holland, vol. 1, pp. 641-678. Available at: https://www.
sciencedirect.com/science/article/pii/S0169721810010154.

ASHFORD N.A., HEATON G.R. (1983), “Regulation and Technological Innovation 
in the Chemical Industry”, Law and Contemporary Problems, vol. 46, pp. 
109-157.

BANDURA A. (1965), “Vicarious Processes: A Case of No-Trial Learning1”, In 
Advances in Experimental Social Psychology, Berkowitz L. (ed). Academic 
Press, vol. 2, pp. 1-55. Available at: http://www.sciencedirect.com/science/
article/pii/S0065260108601021.

BERCHICCI L., DOWELL G., KING A.A. (2012), “Environmental capabilities and 
corporate strategy: exploring acquisitions among US manufacturing firms”, 
Strategic Management Journal, vol. 33, n. 9, pp. 1053-1071.

BERCHICCI L., DUTT N., MITCHELL W. (2019), “Knowledge Sources and 
Operational Problems: Less Now, More Later”, Organization Science, vol. 
30, n. 5, pp. 1030-1053.

BERCHICCI L., KING A. (2007), “Postcards from the Edge A Review of the 
Business and Environment Literature”, Academy of Management Annals, 
vol. 1, pp. 513-547.

BERRY H., KAUL A., LEE N. (2021), “Follow the smoke: The pollution haven effect 
on global sourcing”, Strategic Management Journal, Available at: https://
onlinelibrary.wiley.com/doi/abs/10.1002/smj.3288.

BLIND K. (2016), “The impact of regulation on innovation”, In Handbook of 
Innovation Policy Impact, Edward Elgar Publishing, pp. 450-482. Available 
at: https://ideas.repec.org/h/elg/eechap/16121_15.html.

BOCKEN N.M.P., GERADTS T.H.J. (2020), “Barriers and drivers to sustainable 
business model innovation: Organization design and dynamic capabilities”, 
Long Range Planning, vol. 53, n. 4, pp. 101950.

BROMILEY P., RAU D. (2016), “Operations management and the resource based 
view: Another view”, Journal of Operations Management, vol. 41, pp. 95-106.

BUSCH T., RICHERT M., JOHNSON M., LUNDIE S. (2020), “Climate inaction 
and managerial sensemaking: The case of renewable energy”, Corporate 
Social Responsibility and Environmental Management, vol. 27, n. 6, pp. 
2502-2514.

CANER T., COHEN S.K., PIL F. (2017), “Firm heterogeneity in complex problem 
solving: A knowledge-based look at invention”, Strategic Management 
Journal, vol. 38, n. 9, pp. 1791-1811.

CAPRON L., MITCHELL W. (1998), “Bilateral Resource Redeployment and 
Capabilities Improvement Following Horizontal Acquisitions”, Industrial 
and Corporate Change, vol. 7, n. 3, pp. 453-484.

CARLEY S. (2009), “Distributed generation: An empirical analysis of primary 
motivators”, Energy Policy, vol. 37, n. 5, pp. 1648-1659.

CARLEY S., DAVIES L.L., SPENCE D.B., ZIROGIANNIS N. (2018), “Empirical 
evaluation of the stringency and design of renewable portfolio standards”, 
Nature Energy. Nature Publishing Group, vol. 3, n. 9, pp. 754-763.

CARLEY S., MILLER C.J. (2012), “Regulatory Stringency and Policy Drivers: A 
Reassessment of Renewable Portfolio Standards”, Policy Studies Journal, 
vol. 40, n. 4, pp. 730-756.

Nilanjana Dutt
Knowledge search and 
learning in sustainability 
practices



sinergie
italian journal of management 
Vol. 40, Issue 1, 2022

46

CHEN P.L, WILLIAMS C., AGARWAL A. (2012), “Growing pains: Pre-entry 
experience and the challenge of transition to incumbency”, Strategic 
Management Journal, vol. 33, n. 3, pp. 252-276.

CHRIST K.L, BURRITT R.L, VARSEI M. (2017), “Coopetition as a Potential 
Strategy for Corporate Sustainability”, Business Strategy and the 
Environment, vol. 26, n. 7, pp. 1029-1040.

COSTELLO K. (2016), A Primer on R&D in the Energy Utility Sector, National 
Regulatory Research Institute, Silver Spring, MD: 52. Available at: https://
pubs.naruc.org/pub/FA85BA08-D94D-E40F-B7E1-98F834372877.

DE YOUNG R., DUNCAN A., FRANK J., GILL N., ROTHMAN S., SHENOT 
J., SHOTKIN A., ZWEIZIG M. (1993), “Promoting Source Reduction 
Behavior: The Role of Motivational Information”, Environment and 
Behavior, SAGE Publications Inc, vol. 25, n. 1, pp. 70-85.

DI STEFANO G., GINO F., PISANO G.P., STAATS B.R. (2016), Making Experience 
Count: The Role of Reflection in Individual Learning, SSRN Scholarly Paper, 
Social Science Research Network, Rochester, NY. Available at: https://
papers.ssrn.com/abstract=2414478.

DUTT N. (2013), Identifying Search Space, Available at: http://dukespace.lib.duke.
edu/dspace/handle/10161/7202.

DUTT N., CUNNINGHAM C. (2020), Regulatory Uncertainty and Firm Response 
in the U.S. Electricity Industry.

DUTT N., JOSEPH J. (2019), “Regulatory Uncertainty, Corporate Structure, and 
Strategic Agendas: Evidence from the U.S. Renewable Electricity Industry”, 
Academy of Management Journal, vol. 62, n. 3, pp. 800-827.

DUTT N., KING A.A. (2014), “The Judgment of Garbage: End-of-Pipe Treatment 
and Waste Reduction”, Management Science, vol. 60, n. 7, pp. 1812-1828.

DUTT N., LAWRENCE M. (2021), “Learning to Manage Breadth: Experience as 
Repetition and Adaptation”, Organization Science. INFORMS. Available at: 
https://pubsonline.informs.org/doi/full/10.1287/orsc.2021.1482.

DUTT N., MITCHELL W. (2020), “Searching for knowledge in response to 
proximate and remote problem sources: Evidence from the U.S. renewable 
electricity industry”, Strategic Management Journal, vol. 41, n. 8, pp. 1412-
1449.

EDMONDSON A.C., WINSLOW A.B., BOHMER R.M.J., PISANO G.P. (2003), 
“Learning How and Learning What: Effects of Tacit and Codified Knowledge 
on Performance Improvement Following Technology Adoption”, Decision 
Sciences, vol. 34, n. 2, pp. 197-224.

ELKINGTON J. (1994), “Towards the Sustainable Corporation: Win-Win-Win 
Business Strategies for Sustainable Development”, California Management 
Review, SAGE Publications Inc, vol. 36, n. 2, pp. 90-100.

EPA (1996), 1996 Toxic Release Inventory Data Quality Report.
EPA (2011), Environmental Management Systems (EMS), Available at: http://www.

epa.gov/ems/.
FABRIZIO K.R. (2013), “The Effect of Regulatory Uncertainty on Investment: 

Evidence from Renewable Energy Generation”, Journal of Law, Economics, 
and Organization, vol. 29, n. 4, pp. 765-798

FOSS N.J., LYNGSIE J., ZAHRA S.A. (2013), “The role of external knowledge 
sources and organizational design in the process of opportunity 
exploitation”, Strategic Management Journal, vol. 34, n. 12, pp. 1453-1471.



47

FREMETH A.R., MARCUS A.A. (2011), Institutional Void and Stakeholder 
Leadership: Implementing Renewable Energy Standards in Minnesota 
Stakeholders and Scientists, Burger J. (ed). Springer New York, pp. 367-392.

FURR N., KAPOOR R. (2018), “Capabilities, technologies, and firm exit during 
industry shakeout: Evidence from the global solar photovoltaic industry”, 
Strategic Management Journal, vol. 39, n. 1, pp. 33-61.

GANS J.S, RIDLEY D.B. (2013), “Innovation Incentives under Transferable Fast-
Track Regulatory Review”, The Journal of Industrial Economics, vol. 61, n. 
3, pp. 789-816.

GEORGE G., HOWARD-GRENVILLE J., JOSHI A., TIHANYI L. (2016), 
“Understanding and Tackling Societal Grand Challenges through 
Management Research”, Academy of Management Journal, vol. 59, n. 6, pp. 
1880-1895.

HELFAT C.E., FINKELSTEIN S., MITCHELL W., PETERAF M., SINGH H., 
TEECE D., WINTER S. (2007), Dynamic Capabilities: Understanding 
Strategic Change in Organizations, John Wiley & Sons.

HELFAT C.E., LIEBERMAN M.B. (2002), “The birth of capabilities: market entry 
and the importance of pre-history”, Industrial and Corporate Change, vol. 
11, pp. 725-760.

HOFFMANN V.H., TRAUTMANN T., HAMPRECHT J. (2009), “Regulatory 
Uncertainty: A Reason to Postpone Investments? Not Necessarily”, Journal 
of Management Studies, vol. 46, n. 7, pp. 1227-1253.

HOLBROOK D., COHEN W.M., HOUNSHELL D.A., KLEPPER S. (2000), “The 
Nature, Sources, and Consequences of Firm Differences in the Early 
History of the Semiconductor Industry”, Strategic Management Journal, vol. 
21, pp. 1017-1041.

KARIMI TAKALO S., SAYYADI TOORANLOO H., SHAHABALDINI PARIZI 
Z. (2021), “Green innovation: A systematic literature review”, Journal of 
Cleaner Production, vol. 279, pp. 122474.

KARKKAINEN B.C. (2000), “Information as Environmental Regulation: TRI and 
Performance Benchmarking, Precursor to a New Paradigm”, Georgetown 
Law Journal, vol. 89, n. 2, pp. 257-370.

KATILA R. (2002), “New Product Search Over Time: Past Ideas in Their Prime?”, 
Academy of Management Journal, vol. 45, n. 5, pp. 995-1010.

KATILA R., AHUJA G. (2002), “Something Old, Something New: A Longitudinal 
Study of Search Behavior and New Product Introduction”, The Academy of 
Management Journal, vol. 45, pp. 1183-1194.

KEMP R. (2000), “Technology and Environmental Policy-Innovation effects of past 
policies and suggestions for improvement”, Innovation and the Environment, 
OECD Publishing, Chapter 3, pp. 35-61.

KING A. (1995), “Innovation from differentiation: pollution control departments 
and innovation in the printed circuit industry”, IEEE Transactions on 
Engineering Management, vol. 42, pp. 270-277.

KING A. (1999), “Retrieving and transferring embodied data: Implications for 
the management of interdependence within organizations”, Management 
Science, vol. 45, n. 7, pp. 918-935.

KING A. (2007), “Cooperation between corporations and environmental groups: 
A transaction cost perspective”, Academy of Management Review, vol. 32, n. 
3, pp. 889-900.

Nilanjana Dutt
Knowledge search and 
learning in sustainability 
practices



sinergie
italian journal of management 
Vol. 40, Issue 1, 2022

48

KING A., TOFFEL M.W. (2007), “Self-regulatory institutions for solving 
environmental problems: perspectives and contributions from the 
management literature”, Cell, vol. 603, pp. 359-0369.

KING A.A., LENOX M.J. (2000), “Industry Self-Regulation without Sanctions: 
The Chemical Industry’s Responsible Care Program”, The Academy of 
Management Journal, vol. 43, pp. 698-716.

KING A.A., LENOX M.J. (2001a), “Does It Really Pay to Be Green? An Empirical 
Study of Firm Environmental and Financial Performance: An Empirical 
Study of Firm Environmental and Financial Performance”, Journal of 
Industrial Ecology, vol. 5, pp. 105-116.

KING A.A., LENOX M.J. (2001b), “Lean and green? An empirical examination of 
the relationship between lean production and environmental performance”, 
Production and Operations Management, vol. 10, pp. 244-256.

KLEINDORFER P.R., SINGHAL K., VAN WASSENHOVE L.N. (2005), “Sustainable 
Operations Management”, Production and Operations Management, vol. 14, 
pp. 482-492.

VON KROGH G. (1998), “Care in Knowledge Creation”, California Management 
Review, SAGE Publications Inc, vol. 40, n. 3, pp. 133-153.

LAMPERT C.M, SEMADENI M. (2010), “Search breadth and the cost of search”, 
Academy of Management Proceedings, vol. 2010, n. 1, pp. 1-6.

LAURSEN K. (2012), “Keep searching and you’ll find: what do we know about 
variety creation through firms’ search activities for innovation?”, Industrial 
and Corporate Change, vol. 21, n. 5, pp. 1181-1220.

LEIPONEN A., HELFAT C.E. (2010a), “Innovation objectives, knowledge sources, 
and the benefits of breadth”, Strategic Management Journal, vol. 31, pp. 224-
236.

LEIPONEN A., HELFAT C.E. (2010b), “Location, Decentralization, and Knowledge 
Sources for Innovation”, Organization Science, vol. 22, n. 3, pp. 641-658.

LEONARD-BARTON D. (1995), “Wellsprings of Knowledge: Building and 
Sustaining the Sources of Innovation”, SSRN Scholarly Paper, Social Science 
Research Network, Rochester, NY. Available at: https://papers.ssrn.com/
abstract=1496178.

LI X., ZHOU Y.M. (2017), “Offshoring Pollution while Offshoring Production? 
Strategic Management Journal, n/a-n/a.

LOBER D.J. (1996), “Municipal Solid Waste Policy and Public Participation in 
Household Source Reduction”, Waste Management and Research, SAGE 
Publications Ltd STM, vol. 14, n. 2, pp. 125-143.

LYNEIS J., STERMAN J. (2016), “How to Save a Leaky Ship: Capability Traps 
and the Failure of Win-Win Investments in Sustainability and Social 
Responsibility”, Academy of Management Discoveries, vol. 2, n. 1, pp. 7-32.

LYON T.P., DELMAS M., MAXWELL J., BANSAL P., CHIROLEU-ASSOULINE M., 
CRIFO P., DURAND R., GOND J., KING A.A., LENOX M., TOFFEL M., 
VOGEL D., WIJEN F. (2018), “CSR Needs CPR: Corporate Sustainability 
and Politics”, California Management Review, vol. 60, n. 4, pp. 5-24.

LYON T.P., YIN H. (2010), “Why Do States Adopt Renewable Portfolio Standards? 
An Empirical Investigation”, Energy Journal, vol. 31, pp. 133-157.

MACDUFFIE J.P. (1995), “Human Resource Bundles and Manufacturing 
Performance: Organizational Logic and Flexible Production Systems in the 
World Auto Industry”, Industrial and Labor Relations Review, vol. 48, pp. 
197-221.



49

MOEEN M. (2017), “Entry into Nascent Industries: Disentangling a Firm’s 
Capability Portfolio at the Time of Investment Versus Market Entry”, 
Strategic Management Journal, vol. 38, n. 10, pp. 1986-2004.

NEUMANN C.M. (1998), “Improving the U.S. EPA toxic release inventory database 
for environmental health research”, Journal of Toxicology and Environmental 
Health, Part B. Taylor & Francis, vol. 1, n. 3, pp. 259-270.

NONAKA I., KROGH G VON, VOELPEL S. (2006), “Organizational Knowledge 
Creation Theory: Evolutionary Paths and Future Advances”, Organization 
Studies, vol. 27, n. 8, pp. 1179-1208.

ORTIZ-DE-MANDOJANA N., BANSAL P. (2016), “The long-term benefits of 
organizational resilience through sustainable business practices”, Strategic 
Management Journal, vol. 37, n. 8, pp. 1615-1631.

PATTEN D.M. (1998), “The impact of the EPA’s TRI disclosure program on state 
environmental and natural resource expenditures”, Journal of Accounting 
and Public Policy, vol. 17, n. 4, pp. 367-382.

PAYNE J.W., BETTMAN J.R., JOHNSON E.J. (1988), “Adaptive strategy selection 
in decision making”, Journal of Experimental Psychology: Learning, Memory, 
and Cognition, vol. 14, pp. 534-552.

PISANO G.P. (1996), “Learning-before-doing in the development of new process 
technology”, Research Policy, vol. 25, n. 7, pp. 1097-1119.

POPKIN R. (1989), “Source Reduction: Its Meaning and Its Potential”, EPA Journal, 
vol. 15, n. 2, pp. 27-29.

PORTER M.E., VAN DER LINDE C. (1995), “Toward a New Conception of the 
Environment-Competitiveness Relationship”, The Journal of Economic 
Perspectives, vol. 9, pp. 97-118.

RIDLEY D.B., GRABOWSKI H.G, MOE J.L. (2006), “Developing Drugs For 
Developing Countries”, Health Affairs, vol. 25, n. 2, pp. 313-324.

ROCKART S.F., DUTT N. (2015), “The rate and potential of capability development 
trajectories”, Strategic Management Journal, vol. 36, n. 1, pp. 53-75.

ROCKART S.F., WILSON K. (2019), “Learning in Cycles”, Organization 
Science, Available at: https://pubsonline.informs.org/doi/full/10.1287/
orsc.2018.1239.

ROSENKOPF L., NERKAR A. (2001), “Beyond Local Search: Boundary-
Spanning, Exploration, and Impact in the Optical Disk Industry”, Strategic 
Management Journal, vol. 22, pp. 287-306.

SCHIEDERIG T., TIETZE F., HERSTATT C. (2012), “Green innovation in 
technology and innovation management - an exploratory literature review”, 
R&D Management, vol. 42, n. 2, pp. 180-192.

SLAWINSKI N., BANSAL P. (2012), “A Matter of Time: The Temporal Perspectives 
of Organizational Responses to Climate Change”, Organization Studies, vol. 
33, n. 11, pp. 1537-1563.

STAN M., VERMEULEN F. (2012), “Selection at the Gate: Difficult Cases, 
Spillovers, and Organizational Learning”, Organization Science, vol. 24, n. 
3, pp. 796-812.

STOCKWELL J.R., SORENSEN J.W., ECKERT JR. J.W., CARRERAS E.M. (1993), 
“The U.S. EPA Geographic Information System for Mapping Environmental 
Releases of Toxic Chemical Release Inventory (TRI) Chemicals”, Risk 
Analysis, vol. 13, n. 2, pp. 155-164.

Nilanjana Dutt
Knowledge search and 
learning in sustainability 
practices



sinergie
italian journal of management 
Vol. 40, Issue 1, 2022

50

VIVERO R.L. (2002), “The impact of process innovations on firm’s productivity 
growth: the case of Spain”, Applied Economics, vol. 34, n. 8, pp. 1007-1016.

WANG T., BANSAL P. (2012), “Social responsibility in new ventures: profiting 
from a long-term orientation”, Strategic Management Journal, vol. 33, n. 
10, pp. 1135-1153.

WILLIAMS C. (2007), “Transfer in context: replication and adaptation in 
knowledge transfer relationships”, Strategic Management Journal, vol. 28, 
n. 9, pp. 867-889.

WISER R., NAMOVICZ C., GIELECKI M., SMITH R. (2007), “The Experience 
with Renewable Portfolio Standards in the United States”, The Electricity 
Journal, vol. 20, n. 4, pp. 8-20.

YIN H., POWERS N. (2010), “Do state renewable portfolio standards promote in-
state renewable generation?”, Energy Policy, vol. 38, n. 2, pp. 1140-1149.

ZOLLO M., WINTER S.G. (2002), “Deliberate Learning and the Evolution of 
Dynamic Capabilities”, Organization Science, vol. 13, pp. 339-351

Academic or professional position and contacts

Nilanjana Dutt
Associate Professor of Strategy
Bocconi University, Milano - Italy
e-mail: nilanjana.dutt@unibocconi.it

sinergie
italian journal of management

ISSN 0393-5108 
ISSN 2785-549X 

DOI 10.7433/s117.2022.03
pp. 35-50 


