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Abstract

Scholars and managers routinely point to various uncertainties in explaining why

manufacturing firms struggle with green product innovation and why green product

innovation is different from conventional product innovation. This explanation is yet

unsatisfactory as a thorough understanding of how a firm deals with uncertainty

exists in conventional innovation literature. At the same time, there is a lack of agree-

ment and understanding how a firm's capabilities shape its green product innovation

practices, which could contribute to this gap. Based on a case study at five multina-

tional manufacturers, this paper sets out to contribute to the capability perspective

on green product innovation by understanding how manufacturing firms learn and

innovate in order to make and sell greener products. A powerful and favored way for

firms to learn and innovate under uncertainty is through strategic ambidexterity.

With this learning strategy, firms rely on existing competences in one area (exploita-

tion) while they simultaneously explore new competences in another area (explora-

tion). However, our results show that strategic ambidexterity is oftentimes

unachievable due to several factors, and as result, firms are forced to choose

between a highly uncertain and risky alternative strategy and a more conservative

but also less green strategy based on exploitation only, which is often the preferred

option. In addition, our findings shed a new light on the role of uncertainty in green

product innovation as we conclude that uncertainties firms face in green product

innovation are indeed abundant, but are fundamentally not new nor caused by exter-

nal sources only.

K E YWORD S

case study, green product innovation, strategic ambidexterity, uncertainty

1 | INTRODUCTION

Green product innovation (GPI) has become a critical activity for

manufacturing firms due to global pressures toward less polluting and

less resource-intensive production systems (Bansal & Hoffman, 2011;

Figueres et al., 2017). Through GPI, firms develop new, or significantly

improved, products that lead to environmental improvements com-

pared to relevant alternatives (OECD, 2009). Despite this increasing

attention and the fact that much is known about the antecedents,

practices, and success factors of GPI (Adams et al., 2016;
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Dangelico, 2016; Tsai et al., 2019), studies report that manufacturing

firms are still struggling with making products significantly greener

(Souto & Rodriguez, 2015).

One of the principal explanations for this struggle offered in liter-

ature is that manufacturing firms face many uncertainties in GPI. Sev-

eral factors contributing to this uncertainty have been identified in

previous studies, such as ambiguous market signals (Alblas

et al., 2014; Foster & Green, 2000; Rehfeld et al., 2007), lacking cus-

tomer demand for green products (Driessen et al., 2013; Rehfeld

et al., 2007), or lack of other investment (Sander, 2016; Souto &

Rodriguez, 2015). Also stakeholder pressure and regulations are found

to be too unstable and unclear for firms (Dangelico et al., 2013;

Dangelico & Pontrandolfo, 2015; Driessen & Hillebrand, 2013). It is

argued that addressing these uncertainties—most of which are caused

externally—is more complex and sophisticated than conventional

product innovation, rendering GPI essentially unique (Cainelli

et al., 2015; Mousavi et al., 2019; Wicki & Hansen, 2019). This adds

to the anxiety and doubts in firms, which may inhibit actions neces-

sary for innovation (Schmitt et al., 2018).

Conventional innovation literature, on the other hand, offers a

different perspective on the impact of uncertainty on innovation. In

classic innovation theory, uncertainty boosts innovation and is a nec-

essary ingredient for renewal or improvement (Boisot &

MacMillan, 2004; Schumpeter, 1934). Moreover, many uncertainties

identified in previous studies of GPI can also be found in conventional,

nongreen innovation contexts. For instance, with the introduction of

radically new products or technologies, similar conditions of uncer-

tainty exist (Alvarez et al., 2012; Alvarez & Barney, 2007). From

dynamic capabilities and organizational learning theory, we know how

firms learn and innovate in highly uncertain settings (Blindenbach-

Driessen & van den Ende, 2014; Gupta et al., 2006). And even though

learning under uncertainty can be challenging organizationally

(Hansen et al., 2019; O'Reilly & Tushman, 2008), there are proven

methods to mitigate the associated risks while still keeping an innova-

tive edge (Hansen et al., 2019; Voss & Voss, 2013).

The insights from these established theories in conventional inno-

vation literature give rise to the question as to why uncertainty is

claimed to have such a hampering and arguably unique effect on the

development of greener products. A possible explanation for

the obscurity surrounding the notion of uncertainty in GPI is that still

little is known about firm's capabilities that facilitate the adoption of

GPI practices (Arranz et al., 2020; Demirel & Kesidou, 2019; Hofmann

et al., 2012). In particular, insights into how firms learn to make and

sell greener products are sparse (Hansen et al., 2019; Wicki &

Hansen, 2019). As a result, it is yet unclear whether the uncertainties

that firms face are truly unique and make GPI fundamentally different

from conventional innovation. Owing to this gap in knowledge, this

paper sets out to explore how manufacturers employ organizational

learning strategies to shape GPI and how through such strategies

firms address the many uncertainties associated with developing

greener products.

Within the broader organizational learning theory, this paper

focuses specifically on ambidextrous learning. We build on the two

classic organizational learning mechanisms of exploitation and

exploration (Levinthal & March, 1993; March, 1991) and various ambi-

dextrous learning strategies that combine exploitation and exploration

within or across different functional areas in product innovation

(Danneels, 2002; O'Reilly & Tushman, 2008; Voss & Voss, 2013;

Zhang et al., 2017). Subsequently, we present the results of a multi-

case study in which we studied the learning strategies in GPI at five

established multinational firms, each with a long record of innovation

in the manufacturing industry.

This paper has several important implications for managers and

policy makers and intends to contribute to the rapidly growing body

of literature on GPI in several ways. Firstly, it contributes to the capa-

bility perspective on GPI (Arranz et al., 2020; Demirel &

Kesidou, 2019; Hofmann et al., 2012) by offering insights into how

manufacturing firms learn to innovate in order to make and sell

greener products. More specifically, this study provides new explana-

tions for the observed struggle of firms with GPI. Our results show

that a powerful and favored ambidextrous learning strategy, referred

to as strategic ambidexterity, can be hard to reach for manufacturing

firms due to several factors. As a result, firms feel compelled to

choose between a highly risky learning strategy as alternative and a

more conservative but also less green strategy based on exploitation

alone, which is the alternative firms often end up choosing. Secondly,

our findings shed a new light on the role of uncertainty in GPI. Our

results challenge the dominant view that uncertainty is primarily cau-

sed externally and that it is fundamentally different from uncertainty

in conventional innovation (Cainelli et al., 2015; Mousavi et al., 2019;

Wicki & Hansen, 2019). Instead, we posit that firms are actively con-

tributing to uncertainty as well—albeit often inadvertently. While

manufacturing firms may indeed experience an abundance of compli-

cated uncertainties in GPI, especially in the market area, our results

suggest that firms can address these uncertainties in ways that are

well understood in existing innovation and ambidexterity literature.

2 | THEORETICAL BACKGROUND

2.1 | GPI

In a systematic review of literature on innovation published over a

27-year period, Crossan and Apaydin (2010, p. 1155) define innova-

tion as the “production or adoption, assimilation, and exploitation of a

value-added novelty in economic and social spheres; renewal and

enlargement of products, services, and markets; development of new

methods of production; and establishment of new management sys-

tems. This definition stresses that innovation is both a process and an

outcome.” In defining GPI, we therefore further specify its processes

and outcomes. With regard to the processes, we acknowledge that

firms do not only draw on their existing technological, marketing,

and/or organizational resources to develop new products (Hart, 1995;

Verona, 1999) but, if necessary, also expand or renew these resources

through learning and experimentation (Hansen et al., 2019; Schmitt

et al., 2018; Wicki & Hansen, 2019). Although the focus of this paper
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is on the innovation of products, we do take into account that other

types of innovation processes may be involved too, such as develop-

ing new production methods, seeking new business models for green

products, and adjusting organizational structures and routines.

With regard to the outcomes of GPI, this paper focuses on eco-

innovation of products. Eco-innovation can be regarded as a subset of

sustainability-oriented innovation, which involves the creation of eco-

logical, social, and economic value through innovation (Adams

et al., 2016). Eco-innovation is defined as defined as “the implementa-

tion of new, or significantly improved, products (goods and services),

processes, marketing methods, organizational structures and institu-

tional arrangements which, with or without intent, lead to environ-

mental improvements compared to relevant alternatives.”
(OECD, 2009, p. 40). Environmental improvements can range from an

incremental improvement within an existing product to a radically

new product which does no harm to the environment in any way

(Carrillo-Hermosilla et al., 2010; Driessen et al., 2013). Finally, we

acknowledge that alongside creating environmental value, firms aim

to create economic value through GPI as well, a combination also

known as shared value (Porter & Kramer, 2006, 2011).

There is vast body of literature that focuses on identifying ante-

cedents and management practices that help firms create both envi-

ronmental and economic value through GPI (Adams et al., 2016;

Arranz et al., 2020; Dangelico, 2016). Most of the antecedents and

management practices identified are closely related to those needed

for successful product innovation in general, such as top manage-

ment commitment, market pull, and cross-functional coordination

(Dangelico, 2016; Demirel & Kesidou, 2019), while others are spe-

cific to developing green products, such as eco-design

(e.g., Katsikeas et al., 2016), and nonmarket stakeholder involvement

and integration (e.g., Dangelico et al., 2013; Dangelico &

Pontrandolfo, 2015). Although empirical evidence regarding the

effect of environmental practices on economic performance is mixed

across individual studies, a recent meta-analysis by Tsai et al. (2019)

shows that environmental practices, including GPI, indeed have the

predicted positive effect on economic performance (Hart, 1995;

Porter & van der Linde, 1995).

Despite these insights, several studies report that firms are still

struggling with GPI (Souto & Rodriguez, 2015). Market demand for

green products are perceived to be ambiguous (Alblas et al., 2014;

Rehfeld et al., 2007) or even unfavorable (Driessen et al., 2013;

Rehfeld et al., 2007), resulting in a lack of economic certainty for

investing in risky green innovation projects (Sander, 2016; Souto &

Rodriguez, 2015). Driessen et al. (2013), for example, show that firms

with several key environmental practices in place had problems to

develop economically viable products with significant environmental

improvements due to lacking market demand, whereas firms that

developed products with limited environmental improvements had

more economic success. Moreover, pressures to address the environ-

mental impact of products from a wide variety of stakeholders, includ-

ing governments, are often in conflict with each other, which results

in even more uncertainty for firms (Dangelico et al., 2013;

Dangelico & Pontrandolfo, 2015; Driessen & Hillebrand, 2013).

Indeed, there is even uncertainty about what “greener” actually

means in practice (Foster & Green, 2000).

It is argued that these factors add to uncertainty involved with

GPI, which inhibits the actions necessary for innovation, and that this

uncertainty is inherently more complex and sophisticated than the

uncertainties encountered in conventional product innovation

(Cainelli et al., 2015; Mousavi et al., 2019; Wicki & Hansen, 2019).

Most factors contributing to uncertainty in GPI as reported in litera-

ture are attributed to external sources, such as issues related to cus-

tomer demand, eco-regulations, and stakeholder pressure. Yet, there

is evidence to suggest that the uncertainty increases with the level of

ambition in terms of environmental improvements (Driessen

et al., 2013). As uncertainty is a subjective and perceptual phenome-

non in terms of firm's perceived inability to predict changes in the

environment (Schmitt et al., 2018), it can thus be expected that firms

also contribute to uncertainty in GPI themselves, when their innova-

tion competences proof ineffective to address current market circum-

stances. This is normal when market conditions change, and firms can

adapt to these changes by relying on a specific set of competences

known as dynamic capabilities (Crossan & Apaydin, 2010; O'Reilly &

Tushman, 2008). A dynamic capabilities perspective, which seems cru-

cial in understanding why firms struggle with GPI, is largely missing in

the debate about GPI so far.

Dynamic capabilities are organizational routines geared toward

creating, extending, and modifying the ways in which firms innovate

and operate under conditions of change and uncertainty (Helfat

et al., 2007; Teece et al., 1997). Only recently scholars have begun to

study these capabilities in relation to how firms shape their GPI prac-

tices in order to make and sell green products (Arranz et al., 2020).

For instance, studies have confirmed that the three core dynamic

capabilities (i.e., sensing, seizing, and transforming) have a significant

influence on a firm's sustainability-oriented innovation processes

(Inigo et al., 2017; Mousavi et al., 2018, 2019). Dynamic capabilities

that are specifically relevant in sustainability-oriented innovation have

been identified too, such as sensing capabilities for recognizing green

innovation opportunities (Demirel & Kesidou, 2019; Mousavi

et al., 2018), path-dependent learning and logics (Arranz et al., 2020;

Inigo & Albareda, 2019; Wu et al., 2016), and creating and maintaining

external linkages with key stakeholders (Hofmann et al., 2012;

Mousavi et al., 2018).

Insights related to the question as to why uncertainty seems to

have such a hampering and unique effect in the context of GPI are nota-

bly lacking in the literature. For this, we deem it necessary to append

the dynamic capabilities perspective on GPI by introducing ambidex-

trous learning theory. In particular, it seems relevant to account for the

distinction between exploitative and explorative learning and their inter-

actions (Crossan & Apaydin, 2010; O'Reilly & Tushman, 2008).

2.2 | Exploitation, exploration, and ambidexterity

Exploitation and exploration are two fundamentally different mecha-

nisms related to how organizations learn and adapt. With exploitation,
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firms focus on refining and extending existing processes and technol-

ogies (Lavie et al., 2010). It is aimed at integration, efficiency, and

short-term profitability (Gupta et al., 2006; Levinthal & March, 1993).

Exploitation in product innovation means that firms try to make new

linkages within their existing competences, technologies, and products

to learn how to make their products better, cheaper, or, of interest

our study, greener. Conversely, with exploration, firms engage in dis-

covery, experimentation, and variation to create new competences

usually geared to adapting to external changes (Lavie et al., 2010;

March, 1991), for instance, innovation competences to develop new

green products and/or to create a new market for those products. A

new product can be used as a “tool” to discover and experiment with

new competences (Danneels, 2002, p. 1105).

Organizational learning theory and in particular the distinction

between exploitation and exploration have only been used sparsely in

studies on the development of green products, services, and produc-

tion processes. Jakhar et al. (2020) found that firms with a strong tra-

dition in exploitative innovation tend to respond to stakeholder

pressures with sustainability practices that are more short-term ori-

ented, whereas firms with a long-standing tradition with explorative

innovation implement more long-term sustainability practices. To our

knowledge, Wicki and Hansen (2019) were the first to use the

exploitation–exploration distinction in a case study of GPI in a

technology-oriented firm. They find that GPI is “a very different pro-

cess from the incremental innovation typically observed in established

firms with focus on performance” (Wicki & Hansen, 2019, p. 980).

Instead of short-term exploitation, Wicki and Hansen (2019) conclude

that developing green products and technologies involves long-term

exploration with a high likelihood of failures.

Engaging in long-term explorative learning is considered an

extremely challenging, “high-risk” learning strategy (Ansoff, 1957;

Danneels, 2002). Therefore, ideally, firms not only explore but also

exploit or alternate between exploration and exploitation in order to

perform well in the present while being resilient for the future—a con-

cept known as ambidextrous learning (Andriopoulos & Lewis, 2009;

Tushman & O'Reilly, 1996; Zimmermann et al., 2018). Whether and

how ambidextrous learning can facilitate the development of green

products in manufacturing firms appears a promising new perspective

to this field.

2.3 | Strategic ambidexterity

In the context of GPI, strategic ambidexterity appears a fruitful starting

point for our study. Strategic ambidexterity enables firms to facilitate

cross-fertilization between exploitation and exploration within and

across organizational functions, that is, within-function ambidexterity

and cross-functional ambidexterity (Hansen et al., 2019; Voss &

Voss, 2013). Strategic ambidexterity is based on the principle of

leveraging (Danneels, 2002; Zhang et al., 2017). A firm can leverage

the relative certainty, existing knowledge, and competences that

come with exploitation in one area of product innovation with the

uncertainties and lack of experience that come with exploration in

one area of product innovation (Voss & Voss, 2013; Zhang

et al., 2017). The two primary functional areas discerned in product

innovation are the technology and market areas (Verona, 1999). With

respect to cross-functional ambidexterity, for example, assessing the

market potential for a radical new product is relatively less difficult

when a firm can leverage and exploit its existing market competences.

Similarly, assessing the technological feasibility of a product is rela-

tively less difficult when a firm can leverage and exploit its existing

technology competences when exploring radically new market com-

petences. The same principles hold for within-function ambidexterity

where a part of the existing technological (or market) competences

can be exploited while another part of the technological (or market)

competences can be renewed through exploration. For instance, a

firm can explore new competences and technologies for an entirely

new set of functions or a new type of material that will be

implemented in an existing product platform while selling it in an exis-

ting market. Alternatively, a firm may explore competences related to

a new business model to sell an existing product as a service to an

existing group of customers.

Strategic ambidexterity thus offers firms a relatively less uncer-

tain way to grow and renew itself (Levinthal & March, 1993; Voss &

Voss, 2013), and it is oftentimes the preferred strategy for firms to

engage in more radical types of innovation while reducing the risks of

a “pure” exploration strategy (Danneels, 2002; Zhang et al., 2017).

2.4 | Ambidextrous learning strategies framework

Several learning strategies can be discerned based on the distinction

between exploitation and exploration and the distinction between the

technology and market areas (Ansoff, 1957; Danneels, 2002; Voss &

Voss, 2013; Zhang et al., 2017). We present an overview of those

strategies in Figure 1. We start with the two “pure” strategies: (1) pure
exploitation, where a firm engages in exploitative learning in both

functional areas, that is, technology and market, and (2) pure explora-

tion, where a firm engages in explorative learning in both functional

areas. Subsequently, we recognize two cross-functional ambidextrous

learning strategies: (3) technology development, where a firm engages

in explorative learning in the technology area, but relies on exploit-

ative learning in the market area, and (4) market development, where a

firm engages in explorative learning in the market area, but relies on

exploitative learning in the technology area. There are two within-

function strategies: (5) With technology ambidexterity, a firm simulta-

neously explores new technological competences and exploits some

of its existing ones, and (6) with market ambidexterity, a firm simulta-

neously explores new market competences and exploits existing ones.

Finally (7a trough 7f), there is a set of hybrid strategies with different

combinations of pure exploitation and exploration (1 and 2), technol-

ogy and market development (3 and 4), and technology and market

ambidexterity (5 and 6).

Strategic ambidexterity offers a powerful way to pursue explor-

ative learning and more radical innovation while leveraging existing

competences through exploitative learning, but it also poses various
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challenges for firms. Exploitation and exploration do not only differ

based on their goals, outcomes, and time horizons but also entail fun-

damental contradictions related to management, structure, and moni-

toring, and for this reason, they are often structurally separated in

differentiated business units (Blindenbach-Driessen & van den

Ende, 2014; Zimmermann et al., 2018), which comes with other chal-

lenges and uncertainties, such as integration issues (Hansen

et al., 2019) and the need for abundant resources (Voss & Voss, 2013).

In addition, taking advantage of cross-fertilization and leveraging in

ambidextrous learning means that firms face the risk of cross-contami-

nation, also dubbed as the “capability–rigidity paradox” (Leonard-

Barton, 1992; O'Connor, 2008). Cross-contamination occurs in strate-

gic ambidexterity when the exploitative learning component, which

relies on a firm's existing competences, determines a lower degree of

innovativeness or a lower level of ambition pursued during the overall

innovation process (Gassmann et al., 2012; Hansen et al., 2019).

Based on what we know from previous studies of GPI regarding

the negative impact of uncertainty on a firm's efforts on greening their

products, it is critical to understand whether and how these strategic

ambidextrous learning strategies are employed in the context of GPI.

With such strategies, firms can focus on exploration in a certain area

(i.e., technology or market) while exploiting another area, hereby cre-

ating a way to realize more radical innovation without having to adopt

the risky pure exploration strategy. As manufacturing firms are mostly

technology oriented, we expect they will feel most comfortable with

exploration in the technology area and less comfortable with explora-

tion in the market area. This suggests that manufacturing firms will

prefer to stay to the left half of Figure 1 when engaging in GPI.

3 | METHODS AND DATA

In order to understand how manufacturers employ ambidextrous

learning strategies in GPI, we used a qualitative research approach,

including multiple cases and several sources of rich empirical data.

Where theory is nascent and the understanding of a phenomenon

ambiguous, a qualitative approach is most suitable (Yin, 1989). A quali-

tative approach enables an open inquiry into the phenomenon

(Strauss & Corbin, 1990) building on multiple complementary data

sources (Eisenhardt & Graebner, 2007; Yin, 1989) but also on existing

theory (Miles & Huberman, 1994; Yin, 1989), which in our study is the

strategic ambidexterity research framework as presented in Figure 1.

We opted for a multiple case study as it allowed us to compare cases

through a literal replication logic, which is considered to lead to more

robust results than in comparison to a single case study (Yin, 1989).

This study was part of a large 3-year research program on sustain-

able product development within the manufacturing industry. Among

its participants were five multinational manufacturing firms, all located

in the Netherlands. All efforts and results of these firms in terms of

GPI—including the projects, practices, policies, successes, and failures

related to making and selling green products—served as the unit of

analysis in our study.

The selected cases all have a proven track record with developing

innovate products (i.e., the cases have been an industry leader for sev-

eral decades, and each of them has introduced one or more market-

changing product innovations in the past) and aspire to be industry

leaders in sustainability. We use these two properties to justify our

sampling logic based on literal replication; that is, we expect to find

similar results across the cases (Eisenhardt & Graebner, 2007;

Yin, 1989). We acknowledge that the firms vary in terms of their busi-

ness size, type of industry, type of customers (i.e., B2C or B2B), and

type of products (see Table 1), yet, prior to our study, there were no

reasons to expect differences in the efforts and results in terms of GPI.

3.1 | Data collection

Empirical data were collected between June 2012 and November

2015. Three rounds of semi-structured interviews (28 in total) formed

F IGURE 1 Strategic ambidexterity framework
adapted from Voss and Voss (2013),
Danneels (2002), Zhang et al. (2017), and
Ansoff (1957)
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the main source of data (see Table 2). All the interviews were con-

ducted by two or three researchers and lasted between 1 and 2 hours.

The first round consisted of five interviews, one with each firm's prod-

uct innovation manager, and were conducted in July 2012. The sec-

ond round of interviews took place with the same interviewees, in

January and February 2013, to follow up on the insights gained from

the first round. The third round consisted of 18 interviews, which

were conducted between July 2013 and January 2014. In this round,

not only the firms' product innovation managers were interviewed,

but also managers from other organizational functions such as opera-

tions, supply chain management, purchasing, sales, and marketing. The

first and third rounds were audio-recorded and transcribed verbatim,

and detailed notes were kept during the second round of interviews,

resulting in 502 pages of interview data.

We used an interview protocol that evolved over the interview

rounds. All interviews started with a series of questions about the

interviewee's background, current function, and perceptions of sus-

tainability. In the first round of interviews, we then focused on gaining

an overview of the firms' strategic sustainability intentions and their

practices to improve sustainability, followed by more in-depth ques-

tions about the firm's GPI policies and competences as well as the

environmental and economic performance of the firm's green prod-

ucts. The second round of interviews was aimed at corroborating our

insights from the first round of interviews. In the third round of inter-

views, we discussed those insights with interviewees from different

organizational functions. We also assessed the relevance of the

various dimensions of green products (i.e., energy, materials, and pol-

lution), why these dimensions were relevant (and, if not, why not),

how each firm dealt with these dimensions, and whether their actions

were successful.

We triangulated our interview data with several other sources of

empirical data. First, we organized six workshops during which prelim-

inary findings were presented and corroborated (see Table 3). All five

firms participated in each of those workshops, and each firm (except

Thermal Systems) hosted a site visit during one of the workshops.

Second, as part of the overall research program, we supervised at least

one MSc thesis student in four of the five companies (it was not possi-

ble to initiate such a project at Domestic Appliances) in the period

between April 2013 and September 2014 (see Table 2). These were

9-month graduation projects for the MSc Industrial Engineering and

Management at the University of Groningen of which the students

spend 6 months on average embedded in the firm. The aim of these

projects was to do a diagnosis on sustainability-related issues in each

firm and to design a proposal for a solution or improvement for the

firm. For the purposes of this study, we used the MSc thesis students

that were embedded in those projects as informants. They were

oftentimes in a position to clarify the situation regarding questions

that remained unanswered after the interviews and to enhance the

primarily retrospective interview data with a forward-looking perspec-

tive to guard against post hoc rationalization. On average, we spent

approximately 20 hours with each embedded informant. Finally, we

studied several secondary data sources such as annual reports,

TABLE 1 Case company details

Cases

Domestic Appliances Document Systems Switchgear Centrifugal Pumps Thermal Systems

Industry Domestic appliances Document handling

and management

systems

Electrical components

and systems

Flow technology Thermo-technology

applications

Example

products

Coffee machines,

MP3 players,

vacuum cleaners

Postage meters and

mailroom

equipment

Low- and medium-

voltage switchgear

Centrifugal pumps Condensing boilers

Primary type

business

B2C B2B B2B B2B B2B

Market/typical

customers

Consumer households Large mailing

companies,

governmental

organizations

Power suppliers, large

industrial firms

Large industrial firms,

shipbuilding, marine,

and automotive

Households, building

corporations, housing

corporations

Production

process

Make to stock Assemble to order Make to stock Assemble to order Make to stock

R&D/NPD

workforce

of selected

case

600 FTE 70 FTE 60 FTE 10 FTE 120 FTE

Company size 2000 FTE (local,

selected as case—
17,000 FTE global)

250 FTE (local,

selected as case—
6000 FTE global)

900 FTE (local,

selected as case—
102,000 FTE global)

95 FTE (local, selected

as case—15,000 FTE

global)

600 FTE (local, selected

as case—350,000

FTE global)

ISO 140001

certified

Yes Yes Yes Yes Yes
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corporate social responsibility documents, and innovation process

descriptions.

3.2 | Data analysis

Our study is based on a combination of inductive and deductive rea-

soning with an iterative data analysis process that oscillated between

empirical data and related theory (Gioia et al., 2012). In the first stage

of the analysis, the transcripts and notes from all the interviews were

coded by the first author, following an open coding approach

(Flick, 2006; Gioia et al., 2012) using Atlas.ti software. Important prop-

erties, events, routines, and examples of outcomes of each firm's GPI

efforts, as well as the various opinions about going green, were coded

into first-order categories while adhering to interviewee terms as

much as possible (Gioia et al., 2012). The resulting coding scheme

consisted of 481 distinct codes that were linked to 1932 statements

by the various interviewees.

In the second stage of analysis, the first author refined and dif-

ferentiated the first-order categories into second-order themes

using axial coding (Miles & Huberman, 1994; Strauss &

Corbin, 1990). During this stage, a more theory-driven approach

was adopted, identifying relevant theoretical concepts from existing

streams of literature (e.g., exploitation, exploration and strategic

ambidexterity) and crafting new theoretical concepts and categories.

The second author ensured the reliability of the second-order

themes through coding a sample of 203 quotes from the interviews

TABLE 2 Interviews and informants

Case Person

1st round 2nd round 3nd round Research project

July 2012 Jan to Feb 2013 Jul to Jan 2014 2013–2014

Domestic Appliances NPD manager 1

NPD team member 1a

Sustainability officer 1

Document Systems NPD manager 1 1a 1

Project manager remanufacturing 1

R&D manager 1

Domain manager 1

Embedded MSc thesis student 1

Switchgear NPD manager 1 1a 1a

NPD team member

R&D manager 1

Supply chain manager 1

Marketing manager 1

Embedded MSc student 1

Centrifugal Pumps NPD manager 1 1a 2

Procurement/supply chain manager 1

Marketing manager 1

Sales manager 1

Embedded MSc thesis student 2

Thermal Systems NPD manager 1 1a 1

Sales manager 1

Marketing manager 1

Supply chain manager 1

Embedded MSc thesis student 1

Total 5 5 18 5

aThese interviews were not recorded but detailed notes were taken.

TABLE 3 Workshops with participating cases

Workshop # Date Meeting organizer

1 April 2012 External party

2 November 2012 Domestic Appliances

3 March 2013 University

4 January 2014 Switchgear

5 October 2014 Centrifugal Pumps

6 November 2015 Document Systems
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(Miles & Huberman, 1994). The inter-rater reliability was 87.2%, and

the few remaining disagreements over the coding scheme were

resolved, and resulting data structures updated accordingly. Subse-

quently, the authors iteratively established a set of overarching

dimensions (Gioia et al., 2012). The resulting data structures are

presented in Figures 2 and 3, and an overview of illustrative inter-

viewee quotes associated with the higher order concepts is pres-

ented in the Supporting Information.

F IGURE 2 Data structure: exploitation
problems
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4 | FINDINGS

The results section is structured as follows. Firstly, we show how our

cases aim to employ strategic ambidexterity to develop greener prod-

ucts. Secondly, we explain why our cases cannot employ this learning

strategy in GPI. Thirdly, we explain how our cases react on these

problems and circumstances.

4.1 | The requirement for ambidextrous learning

All five cases have the ambition to start GPI initiatives that will yield

greener products driven by corporate strategies in which sustainability

has explicitly become an important goal. Also, all cases have a strong

track record in innovation for conventional product development, and

they believe they can utilize their existing technology-oriented

innovation competences in GPI. Furthermore, it became clear that, in

principle, the green ambitions of our cases exceed only small and

incremental eco-improvements in products. For instance,

Our ambition is, well, to put one of the most environ-

mentally friendly products in the market within our

segment. (Document Systems NPD Manager)

But our cases' ambitions, strategy, and potential to innovate alone

have shown to be insufficient to trigger radical and far-reaching new

GPI initiatives. The default condition for starting almost every

new GPI initiative remains that there is demand and that a business

case can be formulated up front.

There must be a demand from the market that results

in added value from our activities. Otherwise, it is

F IGURE 3 Data structure: opportunity
stances, learning modes and outcomes
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simply a waste of our time. (Switchgear NPD team

member)

In discussing business case opportunities for new GPI initiatives,

the product development and R&D departments closely collaborate

with their marketing and sales departments. The learning mode in the

market area of product innovation is exploitative of nature. The firms'

existing competences are used to sense signals from the existing cus-

tomer base to review the business opportunities for new green prod-

ucts and to react to new eco-regulation and legislature. In addition,

the existing business models of selling products and distributing them

are used as starting point in these discussions. There were no signs of

explorative actions in stage, such as business model innovation or

opportunity and market creation in our data. Interviewees explicitly

pointed out that pushing new (green) technology to customers is out

of the question. Rather, they closely listen what either legislators or

customers require (i.e., market pull).

No, sorry, we could believe at Thermal Systems that

we have the technology in-house and in fact say

that the product is driven from the inside-out, that

technologies will at some point surely be launched, but

the world is more unmanageable. I represent the mar-

ket, my role within the company is to continuously

hold up a mirror to the organization and say: “just care-
fully listen to customers” (Thermal Systems Marketing

Manager)

These observations confirm our expectation that to initiate a new

GPI initiative, manufacturing firms initially look for opportunities in

the market area by means of exploiting their existing competences.

Furthermore, in this decision-making process, firms have to be con-

vinced that their current market competences can be largely exploited

in later stages of the development process, which like conventional

product development is expected to take several years, oftentimes

even more than 5 years. The relative certainty of a business opportu-

nity while using the firm's existing market competences now and in

the future should provide the required leverage for firms to engage

in explorative learning in the technology area ambidextrously. Fur-

thermore, they expect to exploit the benefits resulting from cross-

fertilization by relying on existing competences partially. Firms thus

aim to realize strategic ambidexterity either through the technology

ambidexterity learning strategy or through the pure technology devel-

opment strategy (see Figure 4). However, as we will discuss next, our

cases generally fail to meet the requirement of seeing a clear market

opportunity.

4.2 | Obstacles to strategic ambidexterity

We identify several domains in which the five manufacturing firms

under study are unable to exploit their existing competences, espe-

cially in the required market area (also see Figure 2). The most prob-

lematic domains within the market area are the customer domain, the

regulatory domain, and the measurement domain. Leveraging these

competences for more explorative learning in the technology area

becomes problematic and, as a result, hinders employing a strategic

ambidexterity learning strategy. Also in the technological domain,

when firms look for options to partially leverage existing technological

competences, similar problems arise.

4.3 | The problem of exploiting existing
competences related to the customer domain

Our informants explain that general high-level trends and develop-

ments in their markets are moving toward green. But a frequently

occurring theme in our interviews was that the market departments

F IGURE 4 Preferred strategic ambidexterity
strategies
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generally could make little sense of the customers' concrete require-

ments. They perceived their demands to be conflicting, ambiguous, or

even negative, when it comes to the greenness of a product.

Firstly, our cases were unable to deal with the fragmented market

landscape for green products. When the marketing departments

gauged the demand for green products, or capture eco-requirements

from customers, they were confronted with demands, preferences,

and budgets for green products that vary widely across customer

groups, market segments, and market regions depending on the local

state of technology, eco-regulations, industry standards, and customer

habits. The lack of a clear set of requirements makes it very difficult

to develop a green product that is useful and attractive for the mass

markets that our case companies usually serve.

[...] at least 25 relevant markets, each with their own,

well, 25 just to give a round number for now, but

25 relevant markets, each with their own wish list and

their own developments and their own specific charac-

teristics. (Thermal Systems Marketing Manager)

Secondly, when it comes to expressing preferences for green

products, our informants indicated that their customers generally have

little knowledge about what green entails exactly. As a result, our cases

have tried reluctantly to educate their customers to some extent, but

to little avail. More complex notions of green such as recyclability, pos-

sibilities for remanufacturing, or cleaner production methods in the

supply chain remain elusive. On occasions, things that are in fact very

green were perceived by customers as harmful to the environment,

such as the use of wood as a material in domestic apparel.

So, we have presented several technological sustain-

ability proof points to our customers, such as using

wood. Wood is the most sustainable material that one

could use, according to the mPt-value [i.e., “Eco-
indicator 99” LCA method measured in millipoints].

Customers found wood totally unsustainable because

they say, “you are not supposed to cut a tree for a

[coffee machine], right?” (Domestic Appliances NPD

Team Member)

Furthermore, our cases had difficulties formulating a proper value

proposition and selling it to their customers. Green products are usu-

ally sold at a price premium because of the costs of development and

higher materials and production costs. It is well known, also in litera-

ture, that when push comes to shove, most customers still deem the

sales price of a product more important than its greenness and they

are unwilling to pay the premium. But even if, over its lifespan, a green

product also provides significant cost savings for customers, selling it

to customers appeared problematic for our cases. The informants

suggested that customers are often put off by the high initial invest-

ment for green products and deem the return on investment too

uncertain given the long payback period. While our cases were unable

to convince their customers of this value proposition, they also did

not look for alternative solutions, such as offering financing, as they

do not believe they have the resources or capabilities for this.

The problem is there are no companies who can

finance this in an attractive way. […]. Electric grids are

very abstract. Expensive to finance. In the past energy

companies had their own bank. […] Then you can pull it

off. But [Switchgear Co.] is an operational excellence

company and is not interested in financing.

(Switchgear Co. Marketing Manager)

Finally, the informants revealed that information asymmetries in

their highly specialized and compartmentalized supply chains hamper

green innovation. Firms are highly dependent on the green capability

of their downstream supply chain partners to identify opportunities

and sell green products. Our interviewees perceived their partners'

capabilities in that regard as underdeveloped, or at least insufficiently

aligned with their own capability, but were also unable to turn this

around via their supply chain management competences.

4.4 | The problem of exploiting existing
competences related to the regulatory domain

The second domain in which firms experience problems when relying

on their existing competences is in the regulatory domain. Although

the cases were confronted with increasingly stringent eco-regulations,

these regulations were still far from covering the full spectrum of

green (i.e., all types and dimensions of environmental impacts caused

by products), stable, and globally consistent eco-regulations. At the

same time, firms and their suppliers faced substantial uncertainty over

the constantly changing and unknown future status of eco-regulations

and stimulation programs. Current routines of firms to remain compli-

ant with eco-regulations, such as updating material and product decla-

rations, are deemed costly and time consuming; but these activities

need to be regularly repeated due to the volatile nature of current

regulations.

Whereas some of these issues in the regulatory domain seem an

external factor at the outset, firms can influence eco-regulations

through lobby. Although all our cases are part of larger multinational

enterprises, our interviewees admitted their organizations lacked the

power and competences to engage in lobby effectively to implement

more stringent eco-regulations that would make making and selling

green products more attractive. On the other hand, major competitors

are successful in lobbying against stringent environmental regulations

(i.e., the anti-green lobby). Relatedly, our cases were unable to intro-

duce more stringent green requirements in public sector tendering

through lobbyist. Public sector tendering and purchasing are bound by

legislation that aims to ensure and increase fair competition among

companies given that winning a public procurement bid can be very

lucrative. However, cutting-edge eco-requirements were seldom

included in such bids as it would result in only a few companies being

able to meet such requirements.
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[…] in public procurement bids, we were asked to

conduct an LCA study but, ultimately, [green] was

never decisive [in winning a public procurement bid].

[The decision] was always based on the sales

price, the delivery terms and conditions,

delivery times, those kinds of things. [It] actually

concerned business-as-usual things. (Switchgear

NPD Manager)

4.5 | The problems of exploiting existing
competences related to defining and measuring
greenness

A third domain in which firms were unable to apply exploitative

learning is related to the definition and measurement of the level

of greenness. In principle, green is a scientifically verifiable techno-

logical concept, yet an objective yardstick to measure greenness

that is commonly accepted by other market stakeholders was not

available. In addition, accurately defining and measuring green pro-

ofed to be highly complex. As a result, firms use simple definitions

and measurements, closely in line with customer's limited under-

standing of green products, which render the notion of green

highly subjective.

I view sustainability as similar to something like happi-

ness: what does happiness mean to you and what does

it mean to me? (Domestic Appliances NPD Team

Member)

Our cases' existing claims about the greenness of its products

were often received with skepticism by customers, and it is

expected that this becomes even more problematic with more radi-

cally green products. Despite life-cycle assessments (LCAs) being

advocated in the literature as a method for objectively assessing

greenness, our data revealed that LCA outcomes are perceived as

unreliable due to the subjectivity in determining an LCA's scope and

the quality of the input data that are used. A Switchgear product

developer noted that the results of an LCA had been successfully

contested by customers and competitors, even as far as the courts.

On top of the LCA's inherent deficiencies, conducting an LCA

requires highly specialized skills and considerable resources. Given

the limited added value of an LCA, and its high costs, our cases

made limited use of this approach.

As an engineer, I believe it [moving away from LCAs] is

foolish. Because, in the end, you lack hard, quantifiable

data that are made available by industry. […] Rather,

you claim “this product contains ten percent recycled

plastics.” […] That is less scientific, but is in line with

what the customer understands. (Domestic Appliances

NPD Manager)

4.6 | The problems of exploiting existing
competences in the technological domain

It is also possible for firms to be ambidextrous within the technology

or market areas, for example, the technology ambidexterity and mar-

ket ambidexterity strategies shown in Figure 1. Especially when it is

problematic to engage in exploitation in the market area, as our cases

clearly experience, leveraging these difficulties and uncertainties with

partial exploitation in the technology area becomes an important

requirement for firms to engage in exploration. But also with such

strategy, firms experience problems up front.

Firstly, three of our five cases (Switchgear Co., Thermal Systems

Co., and Centrifugal Pumps Co., which are all B2B firms) make prod-

ucts that can be characterized as relatively green already in terms of

recyclability, durability, and energy consumption. These characteristics

were introduced due to cost and efficiency motives in the past, or due

to regulations more recently, but have been further improved due to

of fierce competition on these characteristics in the market for

decades. As a result, there is little left that can be improved in a cost-

effective way based on current technology and current product

platforms.

The current product [i.e., high efficiency condensing

boilers] that we have now, is not bad in principle. We

have extracted everything out of gas, and the machines

can now be offered against an absolutely low price.

These machines last 15 years. With the other [i.e., new

green heating technology] you have such a high initial

investment that from a money point of view you can-

not do it as an individual buyer. (Thermal Systems

NPD Manager)

These technologies and product platforms have (almost) reached

a temporary “eco-ceiling” when it comes to further environmental

improvements. Adding a bit more greenness will require a huge effort

in time and resources by the firm. Moreover, adding this marginal

greenness still does not lead to a fully sustainable product. For that,

new technology breakthroughs are deemed necessary.

Secondly, existing competences of our cases were insufficient to

address technological issues in the supply chain. For instance, when,

and at what rate, materials or standard components from suppliers

become greener cannot be influenced easily. Similar challenges

existed downstream in the supply chain. Our cases are potentially

very capable in designing products with even higher recyclability, but

this needs to be aligned with the recycler's processes and compe-

tences, which were still limited. Which recycling techniques will be

used or be allowed by law in the future was also perceived to be very

uncertain, especially when products might be usable for more than

20 years before recycling becomes an issue.

The number of problems we identified in the technology area is

notably smaller than in the market area, which may give the impres-

sion that firms experience less problems with exploitation in the
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technology area than in the market area. However, our cases ini-

tially start with checking for opportunities in the market area, and

only if sufficient leverage exists in this area, they move on to

explore in the technology area. As we will make clear next, this

rarely happens. As a result, firms may have a lot more experience

with problems in the market area of GPI and less in the

technology area.

4.7 | Addressing the obstacles to strategic
ambidexterity in GPI: Two reactions

As expected, our cases first try to employ a technology ambidexter-

ity learning strategy in order to make serious strides with GPI

starting by finding opportunities for green products through existing

market competences (see Figure 5). The rationale behind this is that

by leveraging their existing competences related to the market area,

firms are able to accept more risks and uncertainties with explora-

tion in the technology area and they can reap the benefits from

cross-fertilization. However, all five cases fail to provide the

required leverage for technological exploration because exploitation

of their existing market-related competences does not yield success

in the current market conditions for green products. Similar difficul-

ties exists when our cases seek to leverage existing products and

competences in the technology area, especially when products are

relatively green and cost-efficient already. Our cases therefore were

unsuccessful in employing the desired strategic ambidexterity strat-

egy (Figure 5, Arrow 0). We observe two responses to this

status quo.

4.8 | The pure exploitative learning strategy: The
“fallback line”

The first and dominant reaction across all cases is to lower green

ambitions and retreat to a pure exploitation strategy (see Figure 5,

Arrow 1). The pure exploitation strategy seems to be the “fallback
line” for firms. With a pure exploitation strategy, firms usually modify

their existing technological and marketing competences slightly to

make and sell green products while putting the emphasis on short-

term market results.

We have initiated activities aimed at improving the

operating efficiency of the pumps, first and foremost

from the perspective of competitive advantage. Until

recently, we have never considered these activities as

sustainability efforts, but in essence they are. Basically,

it is a redefinition of existing principles. (Centrifugal

Pumps NPD Manager)

Most of our interviews revolved around issues related to realizing

short-term cost savings or sales benefits through green products.

Costs and profit margins were the dominant criteria when making

green product portfolio decisions: Products were selected where the

most progress could be made with regard to one or more green

aspects with the least amount of “pain” for the company in terms of

development costs or investments.

While you hear people saying that green products have

a higher profit margin, we see it as products with a

F IGURE 5 Dynamic model of adopting (ambidextrous) learning strategies in GPO
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higher profit margin are more often green. […] Because

a product is more profitable, there is more room for

investment. By letting a business unit decide the cate-

gory in which they want to develop greener products,

they can effectively choose products where it does not

hurt and where there is room for improvement.

(Domestic Appliances Sustainability Officer)

Our interviewees perceived very limited demands and pressures

for green products from the market, which translated into a set of low

eco-requirements to be incorporated in existing products. To imple-

ment these eco-requirements, our cases did not treat GPI any differ-

ently from developing nongreen products. Product developers could

simply modify existing design logic and familiar design parameters

such as quality, costs, and look-and-feel. In a similar fashion, our cases

relied on their existing sales organization to sell green products: Green

was simply marketed as an additional product feature, often commu-

nicated via “eco-labels.”

We get Jip and Janneke1 guidelines. (Domestic Appli-

ances NPD Manager)

In defining the greenness of a product or product group, the cases

generally relied on a set of basic green themes, measuring green using

simple, familiar methods based on already available data. This elemen-

tary notion of green was carefully aligned with what customers under-

stand by green and was communicated in words and pictures that will

be perceived as such, even if this perception was known to be too lim-

ited, or even wrong.

Economic success with the green products resulting from pure

exploitation was mentioned by our interviewees, but only in relation

to low-hanging fruit, such as cost savings due to using less materials.

The examples of successful GPI amount to small environmental

improvements to existing products.

It really is a step-wise approach. Everything we do, we

do in small steps. Our ambition is that, ultimately,

green products make up 50% of our total sales, […] but

that does not mean we have to lead the pack by a clear

mile at this moment. (Domestic Appliances Sustain-

ability Officer)

In general, interviewees were skeptical about the environmental

effectiveness of the pure exploitation strategy.

If I am being very honest. I have studied Industrial

Design. While being there, I invested a great amount

of time in in sustainable product development. And the

way we are incorporating it here is still very marginal.

(Document Systems Domain Manager)

The dominant reaction of firms clearly points to the occurrence

of cross-contamination in ambidextrous learning, where by relying on

existing competences results in a lower degree of innovativeness and

greenness to be pursued (Gassmann et al., 2012; Hansen et al., 2019).

Yet, despite the clear chasm between the ambition and intentions of

our cases in regard to green products and the actual results, which

were seen as marginal, the related activities and results were never-

theless promoted as genuine GPI efforts—in the interviews but also in

public campaigns and the said eco-labels. Most of the competitors of

our cases were not able to do more. On the contrary, according to our

interviewees, their competitors were oftentimes lagging behind.

Although more progress was hoped for, the general view was that this

level of GPI is what the market deems necessary at this moment.

And what you are able to with the existing products,

yes, that can be done with those components I just

outlined. Small pieces that can make the world a little

bit better. (Document Systems Domain Manager)

4.9 | Advanced ambidextrous learning strategies:
The exception that proofs the “rule”

If the leveraging principle in ambidextrous learning—either in the mar-

ket area of innovation or partially in the technology area—cannot be

employed, our cases mostly stick to the more conservative, less risky,

and also less green pure exploitation strategy. Yet, our data include

three examples where firms did not retreat to this fallback line and

moved toward ambidextrous learning strategies that involved explora-

tion both in the technology area and in the market area (Figure 5,

Arrow 2).

Each of these examples involves a GPI project observed in a dif-

ferent company where the development of a product or system

included a breakthrough green improvement or a unique-to-the-

industry green feature (see Table 4 for details). Although several exis-

ting competences are still used in the development of these radically

new and greener products, many new competences have been devel-

oped or still need to be developed. The projects slightly differ from

each other to the level of market exploration required and fall under

the hybrid technology development (7c) and hybrid exploration

(7b) strategies (see Figure 6, Arrows 2 and 3).

From the market perspective, in none of these three examples

was there a clear regulatory pressure or a strong business case

demanded by the firm at the outset of the innovation project. Indeed,

economic feasibility studies, which are applied in the early stages of

product innovation projects virtually by default, were deliberately

postponed in sharp contrast to the firms' routines that usually lead to

the pure exploitation strategy. Firms thus created conditions that

prevented cross-contamination in the early stages of their ambidex-

trous learning processes. Further, the voice of the customer played a

less important role in deriving requirements for the new product or

system. Instead, the firms themselves determined the green require-

ments for the new products, which is in contrast to the market pull

logic that our firms generally apply in GPI. The lack of existing and

effective market competences, for instance, to market or sell the new

186 PETERS AND BUIJS



product, became an explicit part of the innovation task. As a result,

business opportunities were created or identified by proactively

engaging in exploration.

The opportunities were not clear before [engaging

with the customer] […] If we would not have carried

out the project, we probably would not have seen

the opportunities and the chance would have

been denied to us. (Centrifugal Pumps NPD

Manager)

Various interviewees mentioned “testing,” “test sites,” or “exer-
cises” to experimentally learn how to make unique green products,

how to sell them, to whom, and how to organize their green innova-

tion activities. For instance, the aims of Domestic Appliances' Green

Coffee Machine project were not only to set a great green example

within the firm and for the public but also particularly to take a leap in

terms of technological green knowledge and competences for long-

term firm renewal. Addressing the various uncertainties required firms

to continue with explorative learning alongside the exploitation of the

new knowledge and competences.

TABLE 4 Examples of ambidextrous GPI projects

Centrifugal Pumps

“Green water pump”
In a joint venture with a system engineering company, Centrifugal Pumps designed and built a green pump system to meet

the requirements of a water purification company. Instead of using freshwater sources, which is common in such systems,

wastewater was used. Enabling the use of wastewater involved designing a highly sophisticated and robust pump system.

Further, the pump systems also had to be highly energy efficient to comply with the customer's long-term eco-

requirements and to reduce operational costs over a period of 25 years. The new pump system includes parts that

required a new sandblasting production technique, for which Centrifugal Pumps sought collaboration with a new supplier.

The project is considered a success in terms of greenness, reputation, and profit

Document Systems

“Green packaging

solution”

The head of R&D at Document Systems came up with the idea for an entirely new green product when he received parcels

with gifts for his children. Besides the gifts, the parcels contained mostly air, which makes shipping highly inefficient and

thus environmentally unfriendly. He immediately saw an opportunity for the development of a fit-to-size packaging

machine that sizes, constructs, tapes, weighs, and labels each custom order. Six months later, the head of R&D had found a

customer to launch this new system, which gave the company's top management reason to further invest in its

development. Several systems have since been built for multiple customers, resulting in greener packaging and higher

transportation efficiency. The machine reflects a significant strategic and organizational change for the company (from the

envelope to the parcel business)

Domestic Appliances

“Green coffee

machine”

A flagship project by Domestic Appliances resulted in a green coffee machine consisting of 50% recycled plastics, which is

considered unique for that market sector. Recycled plastics require a fundamentally different approach to the design,

production, and quality management of food-processing domestic appliances because they have properties that are very

different from “virgin” plastics (in terms of shaping, look-and-feel, and health and safety requirements). Another challenge

was to make and advertise this green coffee machine in such a way that customers were not put off by the inclusion of

previously used materials. In addition to developing new technological competences, Domestic Appliances had to manage

its supply chain differently. It started collaborating with a recycling company that adopted the role of a first-tier

component and materials supplier, which is a highly unusual relationship in most current fast moving consumer goods

supply chains. The project is considered a major success in terms of greenness, reputation, and lessons learned

F IGURE 6 Reactions to the status quo
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We still do not get it fully because the materials [i.-

e., recycled plastics] work fine in one factory, but

completely fail in another factory. […] We are still

testing new materials to find out why it works some-

times and at other times not. Innovation continues to

be necessary. (Domestic Appliances Sustainability

Officer)

Across all our cases, we saw that existing routines and organiza-

tional structures were often geared toward short-term goals, making

both the initiation and continuation of the explorative projects a chal-

lenge. However, the lessons learned after exploring new avenues for

making and selling green products could be exploited (i.e., cross-

fertilization).

We can re-use the things we learnt for the [Green Cof-

fee Machine] in making other products. [Such as] the

suppliers we identified and the materials. Also, outside

coffee [product categories]. We feel we need such pro-

jects, where we take the next step, a leap forward, to

raise the bar for the rest. (Domestic Appliances Sus-

tainability Officer)

The firms also set up new collaborations with suppliers and end

users to mitigate upstream and downstream supply chain

asymmetries. Domestic Appliances, for example, initiated a collabora-

tion with a recycling company, which became a first-tier parts and

materials supplier for the Green Coffee Machine.

Finally, we see that the green products developed when adopting

pure exploration result in considerably more environmental value than

created under the exploitative strategy. As such, these flagship pro-

jects function as a showcase of a firm's technological expertise and

innovativeness, leading not only to an enhanced reputation but also

to new orders and customers, sometimes irrespective of the green

credentials.

You can show yourself as a company doing a good job,

not so much in terms of the sustainability of the mate-

rials used, but more in terms of overall performance.

[…] Look, we are a team of knowledgeable people with

a thorough know-how of the pumps themselves […]

and together with you we can work towards the best

solution for you. (Centrifugal Pumps, Marketing

Manager)

The three exceptions proof the “rule” established within our

study; that is, it can be very difficult for manufacturing firms to make

more significant strides with GPI because the preferred way of ambi-

dextrous learning (i.e., based on strategic ambidexterity) is unavailable.

The three exceptions highlight the unique conditions that need to be

created and the risks that need to be accepted to enable more

advanced ambidextrous learning in GPI.

5 | DISCUSSION AND CONCLUSIONS

While the academic literature reveals a growing understanding of GPI,

still several gaps exist that are in need of further scrutinizing. This

paper focused on two related research gaps, namely, a lack in knowl-

edge on how manufacturing firms learn to shape their GPI practices to

make and sell greener products and what role uncertainty plays in this

learning process.

Firstly, the majority of studies in GPI so far have focused on ante-

cedents and success factors of GPI, while only recently more attention

has been paid to the capabilities that shape a firm's GPI practices

(Arranz et al., 2020; Demirel & Kesidou, 2019; Hofmann et al., 2012).

Our study contributes to this growing body of literature by offering

insights on how firms learn when they aim to make and sell green

products. Starting from Wicki and Hansen's (2019) observation that

developing green products and technologies involves long-term

explorative learning with a high likelihood of failures, we zoomed in

on whether and how firms might combine exploitative learning with

explorative learning within and across the technology area and market

areas—a concept better known as strategic ambidexterity (Voss &

Voss, 2013). The expectation was that learning based on strategic

ambidexterity gives firms less uncertainty than employing a “pure”
explorative learning strategy as they can exploit an existing set of

competences that has proven itself over time and that can be used to

cross-fertilize the exploration of new competences and innovative

products (Danneels, 2002; Zhang et al., 2017).

Our results confirm that firms regard strategic ambidexterity as

the preferred learning strategy to innovate for making and selling

greener products. The primary condition for this strategy to work is

that a significant part of the firms' existing competences can in fact be

exploited effectively while exploring others, but that appears prob-

lematic. Especially existing market competences proof to be inade-

quate for addressing current and future market and regulatory

conditions for green products, and as a result, they cannot be

exploited nor leveraged for cross-functional ambidexterity. Further-

more, we found that partially leveraging a firm's existing technology

competences (i.e., within-function ambidexterity) can be problematic

too. Paradoxically, this occurs when a firm's current generation prod-

uct platforms and technologies are relative green already, which we

refer to as a temporary “eco-ceiling.” In reaction to these problems,

firms either stick to more risk-averse “pure” exploitation learning

strategies with limited progress in terms of greenness, by strongly

relying on their existing technological and market competences in

innovation, or they move toward more advanced ambidextrous strate-

gies, involving explorative learning in both the technological and mar-

ket areas simultaneously. As the latter strategies are deemed as

inherently uncertain and high risk (Ansoff, 1957; Danneels, 2002;

Wicki & Hansen, 2019), firms adopt them sporadically.

Our findings are in line with Salo et al.'s (2020) observation that

“companies made significantly fewer functional innovations than

other innovation mechanisms, revealing a trend to focus on more tra-

ditional mechanisms more typical of eco-design” (p. 2662) and we can
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further explain this trend of technology-oriented exploitation.

Manufacturing firms with a strong and long-standing track record in

technological innovation are likely to prefer exploring new compe-

tences and green products in the technology area while exploiting as

much of their existing competences as possible in the market area.

When firms cannot leverage these existing market competences, they

usually choose for incremental eco-innovation in the technology area

based on pure exploitation. Previous innovation activities foster

future innovation activities. Hence, a firm's response to certain condi-

tions during the learning process is path dependent and a function of

its innovative capabilities developed over time (Danneels, 2002;

Leonard-Barton, 1992; O'Connor, 2008). This explanation has been

found to be relevant in the context of eco-innovation on the firm level

already (Arranz et al., 2020; Jakhar et al., 2020).

Secondly, our findings provide an explanation as to why firms are

struggling with the many uncertainties involved in GPI. In contrast to

several studies that have concluded these struggles are mainly caused

by external forces (Alblas et al., 2014; Driessen et al., 2013; Ketata

et al., 2015; Rehfeld et al., 2007), we posit that the struggles are the

results of internal forces as well. In addition to some of the well-

known uncertainties that are purely caused by external factors

(e.g., by customers, other market stakeholders, or regulators), we iden-

tify two internal causes that help explain why firms experience so

many uncertainties in GPI. The first cause occurs when firms stick to

trying to exploit existing competences that are ineffective in

addressing current market conditions or when they are trying to par-

tially exploit ineffective competences as is necessary in certain cross-

functional or with-function ambidexterity strategies. Under those cir-

cumstances, firms will be insufficiently able to understand or predict

external conditions or plan effective actions related to making and

selling new green products, and as a result, they will experience an

abundance of uncertainty in GPI.

A second but fundamentally different type of internal uncertainty

can be linked to the advanced ambidextrous learning strategies that

appear necessary to make significant progress with GPI. Here, our

findings confirm prior expectations that traditional exploitation–

exploration tensions are amplified in GPI because firms have to

“bridge conventional technology innovation directed at customer and

business growth with innovations generating broader societal bene-

fits” (Hansen et al., 2019, p. 504). Firms that can make significant pro-

gress with green products and develop more advanced GPI

competences are likely to operate highly ambidextrously as the three

exceptional examples in our case study demonstrate. This means a

firm learns exploratively in both preferred and less preferred domains

simultaneously while still being engaged in their conventional opera-

tions and innovation domain. Besides the inherent risks of explorative

learning, this leads to tensions and challenges and thus uncertainty,

for instance, because an ambidextrous organization is known to be

inherently contradictory (Smith & Tushman, 2005; Zimmermann

et al., 2018) and highly path dependent (Danneels, 2002; Leonard-

Barton, 1992; O'Connor, 2008).

Moreover, we expect that the level of ambidexterity required and

the associated challenges and uncertainty increase with the level of

environmental improvements added (or intended to be added) to

products (Driessen et al., 2013). The uncertainties firms experience, as

found in our study, are expected to become even stronger when the

level greenness required increases, asking more ambidextrous learning

in several areas. For example, a very green product (e.g., one causing

no environmental harm at all) will be even more difficult to make as it

required radically new green technologies and production methods

and also more difficult to sell as it is likely to be more expensive, unfa-

miliar to customers, requiring new sales channels, and possibly in con-

flict with current regulations.

These findings also shed a different light on existing notions that

the uncertainties experienced by firms are more complex and sophisti-

cated than conventional product innovation, making GPI essentially

unique (Cainelli et al., 2015; Mousavi et al., 2019; Wicki &

Hansen, 2019). We posit that the uncertainties firms face are not fun-

damentally new or different from uncertainties that occur with the

introduction of radically new products or technologies in conventional

innovation. As uncertainty is a subjective and perceptual phenomenon

(Schmitt et al., 2018), we argue that the combination of conditions

surrounding GPI—both inside (existing competences and learning

strategies) and outside (demand, pressure and regulations) the firm—

causes firms to experience more uncertainty than they are used

to. Yet, the learning and innovation strategies and other associated

factors to address these uncertainties are similar to conventional

product innovation and theoretically well known and well understood.

Therefore, in our view, distinguishing between these two different

internal causes of uncertainty in GPI—one due to sticking to exploita-

tion and the other due to engaging in ambidextrous learning and

exploration—is crucial in building a better understanding of how firms

learn and innovate to make and sell green products in future research.

5.1 | Managerial implications

This study offers insights that are valuable to both managers and pol-

icy makers. Our data show that managers tend to see green uncer-

tainty as largely externally to their firm's strategy and practices. This

study shows that firms also co-create and cultivate some uncertainties

by leaning heavily on existing competences. For manufacturing firms,

as in our case study, learning about less familiar aspects of innovation

in the market and other nontechnical domains—such as relevant busi-

ness models, the implications for the supply chain, or communicating

its value proposition to customers—can be critical in developing, mak-

ing, and selling green products (Chesbrough, 2010; Claudy

et al., 2016; Visnjic et al., 2014). Managers working for firms with

strong sustainability ambitions are advised to stimulate and enable

innovation projects with fewer, and ideally no, short-term financial

objectives in order to engage in explorative learning, and they may

have to involve other personnel, departments, and external partners

than they usually would in order to learn more ambidextrously

(Levinthal & March, 1993; Zimmermann et al., 2018).

Our study also provides important insights for sustainability-

oriented stakeholders and policy makers, who are traditionally seen as
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key sources of incentives and pressure for greener products and pro-

duction processes (Gao & Bansal, 2013). The pure exploitation learn-

ing strategies will most likely remain dominant in the majority of

manufacturing firms as most firms in general are risk-averse and

undervalue the future in favor of short-term profits (O'Connor &

Rice, 2013; Shevchenko et al., 2016; Slawinski et al., 2017). Also,

engaging in advanced forms of ambidextrous learning successfully can

be extremely challenging for firms (Smith & Tushman, 2005;

Zimmermann et al., 2018). Alleviating market uncertainty through

external pressures, for instance, by introducing stringent and far-

reaching eco-regulations and ensuring that these are permanent and

strictly enforced, is therefore important element in accelerating the

rate of learning, innovation, and greening of firms. This insight is

closely related to the strand of literature that urges governments and

other stakeholders to decrease green uncertainty in order to stimulate

green innovation (Porter & van der Linde, 1995), and, as Howard-

Grenville, Buckle, Hoskins, and George (2014, p. 618) observed, “The
policy uncertainty may, in many cases, be of greater concern than

uncertainties over future climate projections.”

5.2 | Limitations and future work

Our research has several limitations to consider when interpreting its

outcomes, and these may also provide fertile ground for future

research. While our interview data consistently point to the impeding

role that exploitative learning plays in developing green products, we

certainly do not mean to imply that this approach is never effective,

nor that adopting an ambidextrous strategy is a panacea for all sus-

tainability issues. Rather, our findings emphasize the relevance of

understanding the various learning strategies and their interconnec-

tedness (Di Stefano et al., 2014; e.g., O'Reilly & Tushman, 2008;

Tushman & O'Reilly, 1996). Due the limited number of instances of

pure exploration projects in our study, and the relatively early stage

of the corresponding innovation projects, it was impractical to assess

how managers achieve cross-fertilization, nor how they cope with the

challenges of realizing ambidexterity. Rigorously exploring these

aspects using the full depth and scope of insights available in the

ambidexterity literature would be a valuable direction for future

research and could lead to a better understanding of GPI.

This study shows that GPI can require significant changes to a

firm's familiar innovation and learning strategy and that firms can

also contribute to the uncertainty they face in the context of GPI—

especially when they fail to change. It seems existing innovation

and organizational learning theory have oftentimes remained in the

background in previous research (Mousavi et al., 2019; Wicki &

Hansen, 2019). The observation that GPI and the associated uncer-

tainties are more complex and sophisticated than conventional inno-

vation may be the result of inductive bottom-up approaches in

extant research without theoretical frameworks rooted in existing

theory. Our study's findings imply that existing innovation and learn-

ing theories are highly relevant in studies of GPI. In particular, taking

into account that firms can employ their innovation capabilities in

different “modes”—be it exploitation or exploration or incremental

or radical—as is well known in conventional innovation theory

appears important. Whereas different strategies toward eco-

innovation and GPI have been conceptualized previously (Adams

et al., 2016; Buysse & Verbeke, 2003; Hart, 1995), more research is

needed that studies how multiple or hybrid types of strategies are

employed in practice.

Finally, the market-related aspects of green innovation were fre-

quently mentioned in our interviews as a major challenge to making

progress. Although these market-related aspects are known to be as

important as the aspects in the technology area of innovation (Kim &

Atuahene-Gima, 2010; Voss & Voss, 2013), the technology-oriented

nature of the cases we studied were less appropriate for studying the

intricacies of green marketing. Here, future green innovation research

could, for instance, borrow and integrate insights from the growing

body of literature on sustainability-oriented business models

(Boons & Lüdeke-Freund, 2013; Lüdeke-Freund, 2019) and include

theories on marketing capabilities (Day, 2011; O'Connor &

Rice, 2013) and business model innovation (Chesbrough, 2010;

Teece, 2010; Zott et al., 2011).

ACKNOWLEDGMENTS

The authors are thankful to the editor and the three anonymous

reviewers for numerous constructive comments and advice. The

authors also gratefully acknowledge the support of the Innovation-

Oriented Research Program “Integral Product Creation and Realiza-

tion (IOP IPCR)” of the Netherlands Ministry of Economic Affairs.

Finally, the authors would like to thank Alex Alblas and Hans

Wortmann for their cooperation in earlier stages of the research.

ORCID

Kristian Peters https://orcid.org/0000-0003-2520-7836

Paul Buijs https://orcid.org/0000-0001-5214-6763

ENDNOTE
1 Jip and Janneke are characters from a famous series of Dutch books for

children.

REFERENCES

Adams, R., Jeanrenaud, S., Bessant, J., Denyer, D., & Overy, P. (2016). Sus-

tainability-oriented innovation: A systematic review. International Jour-

nal of Management Reviews, 18(2), 180–205. https://doi.org/10.1111/
ijmr.12068

Alblas, A. A., Peters, K., & Wortmann, J. C. (2014). Fuzzy sustainability

incentives in new product development: An empirical exploration of

sustainability challenges in manufacturing companies. International

Journal of Operations & Production Management, 34(4), 513–545.
https://doi.org/10.1108/IJOPM-10-2012-0461

Alvarez, S. A., & Barney, J. B. (2007). Discovery and creation: Alternative

theories of entrepreneurial action. Strategic Entrepreneurship Journal,

1(1), 11–26. https://doi.org/10.1002/sej
Alvarez, S. A., Barney, J. B., & Anderson, P. (2012). Forming and exploiting

opportunities: The implications of discovery and creation processes

for entrepreneurial and organizational research. Organization Science,

24, 1–317. https://doi.org/10.1287/orsc.1110.0727

190 PETERS AND BUIJS

https://orcid.org/0000-0003-2520-7836
https://orcid.org/0000-0003-2520-7836
https://orcid.org/0000-0001-5214-6763
https://orcid.org/0000-0001-5214-6763
https://doi.org/10.1111/ijmr.12068
https://doi.org/10.1111/ijmr.12068
https://doi.org/10.1108/IJOPM-10-2012-0461
https://doi.org/10.1002/sej
https://doi.org/10.1287/orsc.1110.0727


Andriopoulos, C., & Lewis, M. W. (2009). Exploitation-exploration tensions

and organizational ambidexterity: Managing paradoxes of innovation.

Organization Science, 20(4), 696–717. https://doi.org/10.2307/

25614688

Ansoff, H. I. (1957). Strategies for diversification. Harvard Business Review,

35(5), 113–124.
Arranz, N., Arroyabe, M., Li, J., & Fernandez de Arroyabe, J. C. (2020).

Innovation as a driver of eco-innovation in the firm: An approach from

the dynamic capabilities theory. Business Strategy and the Environment,

29(3), 1494–1503. https://doi.org/10.1002/bse.2448
Bansal, P., & Hoffman, A. J. (2011). The Oxford handbook of business and

the natural environment. Oxford University Press Inc.

Blindenbach-Driessen, F., & van den Ende, J. (2014). The locus of innova-

tion: The effect of a separate innovation unit on exploration, exploita-

tion, and ambidexterity in manufacturing and service firms. Journal of

Product Innovation Management, 31(5), 1089–1105. https://doi.org/

10.1111/jpim.12146

Boisot, M., & MacMillan, I. C. (2004). Crossing epistemological boundaries:

Managerial and entrepreneurial approaches to knowledge manage-

ment. Long Range Planning, 37(6), 505–524. https://doi.org/10.1016/j.
lrp.2004.09.002

Boons, F., & Lüdeke-Freund, F. (2013). Business models for sustainable

innovation: State-of-the-art and steps towards a research agenda.

Journal of Cleaner Production, 45, 9–19. https://doi.org/10.1016/j.

jclepro.2012.07.007

Buysse, K., & Verbeke, A. (2003). Proactive environmental strategies: A

stakeholder management perspective. Strategic Management Journal,

24(5), 453–470. https://doi.org/10.1002/smj.299

Cainelli, G., De Marchi, V., & Grandinetti, R. (2015). Does the development

of environmental innovation require different resources? Evidence

from Spanish manufacturing firms. Journal of Cleaner Production, 94,

211–220. https://doi.org/10.1016/j.jclepro.2015.02.008
Carrillo-Hermosilla, J., Del Río, P., & Könnölä, T. (2010). Diversity of eco-

innovations: Reflections from selected case studies. Journal of Cleaner

Production, 18(10–11), 1073–1083. https://doi.org/10.1016/j.jclepro.
2010.02.014

Chesbrough, H. (2010). Business model innovation: Opportunities and bar-

riers. Long Range Planning, 43(2–3), 354–363. https://doi.org/10.

1016/j.lrp.2009.07.010

Claudy, M. C., Peterson, M., & Pagell, M. (2016). The roles of sustainability

orientation and market knowledge competence in new product devel-

opment success. Journal of Product Innovation Management, 33, 72–85.
https://doi.org/10.1111/jpim.12343

Crossan, M. M., & Apaydin, M. (2010). A multi-dimensional framework of

organizational innovation: A systematic review of the literature. Jour-

nal of Management Studies, 47(6), 1154–1191. https://doi.org/10.

1111/j.1467-6486.2009.00880.x

Dangelico, R. M. (2016). Green product innovation: Where we are and

where we are going. Business Strategy and the Environment, 25(8),

560–576. https://doi.org/10.1002/bse.1886
Dangelico, R. M., & Pontrandolfo, P. (2015). Being “green and competi-

tive”: The impact of environmental actions and collaborations on firm

performance. Business Strategy and the Environment, 24(6), 413–430.
https://doi.org/10.1002/bse.1828

Dangelico, R. M., Pontrandolfo, P., & Pujari, D. (2013). Developing sustain-

able new products in the textile and upholstered furniture industries:

Role of external integrative capabilities. Journal of Product Innovation

Management, 30(4), 642–658. https://doi.org/10.1111/jpim.12013

Danneels, E. (2002). The dynamics of product innovation and firm compe-

tences. Strategic Management Journal, 23(12), 1095–1121. https://doi.
org/10.1002/smj.275

Day, G. S. (2011). Closing the marketing capabilities gap. Journal of Market-

ing, 75(4), 183–195. https://doi.org/10.1509/jmkg.75.4.183

Demirel, P., & Kesidou, E. (2019). Sustainability-oriented capabilities for

eco-innovation: Meeting the regulatory, technology, and market

demands. Business Strategy and the Environment, 28(5), 847–857.
https://doi.org/10.1002/bse.2286

Di Stefano, G., Peteraf, M., & Verona, G. (2014). The organizational drive-

train: A road to integration of dynamic capabilities research. Academy

of Management Perspectives, 28(4), 307–327. https://doi.org/10.5465/
amp.2013.0100

Driessen, P. H., & Hillebrand, B. (2013). Integrating multiple stakeholder

issues in new product development: An exploration. Journal of Product

Innovation Management, 30(2), 364–379. https://doi.org/10.1111/j.

1540-5885.2012.01004.x

Driessen, P. H., Hillebrand, B., Kok, R. A. W., & Verhallen, T. M. M. (2013).

Green new product development: The pivotal role of product green-

ness. IEEE Transactions on Engineering Management, 60(2), 315–326.
https://doi.org/10.1109/TEM.2013.2246792

Eisenhardt, K. M., & Graebner, M. E. (2007). Theory building from cases:

Opportunities and challenges. Academy of Management Journal, 50(1),

25–32. https://doi.org/10.5465/AMJ.2007.24160888

Figueres, C., Schellnhuber, H. J., Rockström, J., Hobley, A., & Rahmstorf, S.

(2017). Three years to safeguard our climate. Nature, 546, 593–595.
https://doi.org/10.1038/546593a

Flick, U. (2006). An introduction to qualitative research. Sage.

Foster, C., & Green, K. (2000). Greening the innovation process. Business

Strategy and the Environment, 9(5), 287–303. https://doi.org/10.1002/
1099-0836(200009/10)9:5<287::AID-BSE256>3.0.CO;2-7

Gao, J., & Bansal, P. (2013). Instrumental and integrative logics in business

sustainability. Journal of Business Ethics, 112(2), 241–255. https://doi.
org/10.1007/s10551-012-1245-2

Gassmann, O., Widenmayer, B., & Zeschky, M. (2012). Implementing radi-

cal innovation in the business: The role of transition modes in large

firms. R and D Management, 42(2), 120–132. https://doi.org/10.1111/
j.1467-9310.2011.00670.x

Gioia, D. A., Corley, K. G., & Hamilton, A. L. (2012). Seeking qualitative

rigor in inductive research: Notes on the Gioia methodology. Organiza-

tional Research Methods, 16(1), 15–31. https://doi.org/10.1177/

1094428112452151

Gupta, A. K., Smith, K. G., & Shalley, C. E. (2006). The interplay between

exploration and exploitation. Academy of Management Journal, 49(4),

693–706. https://doi.org/10.2307/20159793
Hansen, E. G., Wicki, S., & Schaltegger, S. (2019). Structural ambidexterity,

transition processes, and integration trade-offs: A longitudinal study of

failed exploration. R and D Management, 49(4), 484–508. https://doi.
org/10.1111/radm.12339

Hart, S. L. (1995). A natural-resource-based view of the firm. Academy of

Management Review, 20(4), 986–1014. https://doi.org/10.5465/amr.

1995.9512280033

Helfat, C. E., Finkelstein, S., Mitchell, W., Peteraf, M., Singh, H.,

Teece, D., & Winter, S. G. (2007). Dynamic capabilities: Understanding

strategic change in organizations. Blackwell Publishing.

Hofmann, K. H., Theyel, G., & Wood, C. H. (2012). Identifying firm capabili-

ties as drivers of environmental management and sustainability prac-

tices - Evidence from small and medium-sized manufacturers. Business

Strategy and the Environment, 21(8), 530–545. https://doi.org/10.

1002/bse.739

Howard-Grenville, J., Buckle, S. J., Hoskins, B. J., & George, G. (2014).

From the editors: Climate change and management. Academy of Man-

agement Journal, 57(3), 615–623. https://doi.org/10.12730/

13091719.2013.41.67

Inigo, E. A., & Albareda, L. (2019). Sustainability oriented innovation

dynamics: Levels of dynamic capabilities and their path-dependent

and self-reinforcing logics. Technological Forecasting and Social Change,

139, 334–351. https://doi.org/10.1016/j.techfore.2018.11.023
Inigo, E. A., Albareda, L., & Ritala, P. (2017). Business model innovation for

sustainability: Exploring evolutionary and radical approaches through

dynamic capabilities. Industry and Innovation, 24(5), 515–542. https://
doi.org/10.1080/13662716.2017.1310034

PETERS AND BUIJS 191

https://doi.org/10.2307/25614688
https://doi.org/10.2307/25614688
https://doi.org/10.1002/bse.2448
https://doi.org/10.1111/jpim.12146
https://doi.org/10.1111/jpim.12146
https://doi.org/10.1016/j.lrp.2004.09.002
https://doi.org/10.1016/j.lrp.2004.09.002
https://doi.org/10.1016/j.jclepro.2012.07.007
https://doi.org/10.1016/j.jclepro.2012.07.007
https://doi.org/10.1002/smj.299
https://doi.org/10.1016/j.jclepro.2015.02.008
https://doi.org/10.1016/j.jclepro.2010.02.014
https://doi.org/10.1016/j.jclepro.2010.02.014
https://doi.org/10.1016/j.lrp.2009.07.010
https://doi.org/10.1016/j.lrp.2009.07.010
https://doi.org/10.1111/jpim.12343
https://doi.org/10.1111/j.1467-6486.2009.00880.x
https://doi.org/10.1111/j.1467-6486.2009.00880.x
https://doi.org/10.1002/bse.1886
https://doi.org/10.1002/bse.1828
https://doi.org/10.1111/jpim.12013
https://doi.org/10.1002/smj.275
https://doi.org/10.1002/smj.275
https://doi.org/10.1509/jmkg.75.4.183
https://doi.org/10.1002/bse.2286
https://doi.org/10.5465/amp.2013.0100
https://doi.org/10.5465/amp.2013.0100
https://doi.org/10.1111/j.1540-5885.2012.01004.x
https://doi.org/10.1111/j.1540-5885.2012.01004.x
https://doi.org/10.1109/TEM.2013.2246792
https://doi.org/10.5465/AMJ.2007.24160888
https://doi.org/10.1038/546593a
https://doi.org/10.1002/1099-0836(200009/10)9:5%3C287::AID-BSE256%3E3.0.CO;2-7
https://doi.org/10.1002/1099-0836(200009/10)9:5%3C287::AID-BSE256%3E3.0.CO;2-7
https://doi.org/10.1007/s10551-012-1245-2
https://doi.org/10.1007/s10551-012-1245-2
https://doi.org/10.1111/j.1467-9310.2011.00670.x
https://doi.org/10.1111/j.1467-9310.2011.00670.x
https://doi.org/10.1177/1094428112452151
https://doi.org/10.1177/1094428112452151
https://doi.org/10.2307/20159793
https://doi.org/10.1111/radm.12339
https://doi.org/10.1111/radm.12339
https://doi.org/10.5465/amr.1995.9512280033
https://doi.org/10.5465/amr.1995.9512280033
https://doi.org/10.1002/bse.739
https://doi.org/10.1002/bse.739
https://doi.org/10.12730/13091719.2013.41.67
https://doi.org/10.12730/13091719.2013.41.67
https://doi.org/10.1016/j.techfore.2018.11.023
https://doi.org/10.1080/13662716.2017.1310034
https://doi.org/10.1080/13662716.2017.1310034


Jakhar, S. K., Bhattacharya, A., Rathore, H., & Mangla, S. K. (2020). Stake-

holder pressure for sustainability: Can ‘innovative capabilities’ explain
the idiosyncratic response in the manufacturing firms? Business Strat-

egy and the Environment, 29(6), 2635–2653. https://doi.org/10.1002/
bse.2526

Katsikeas, C. S., Leonidou, C. N., & Zeriti, A. (2016). Eco-friendly product

development strategy: Antecedents, outcomes, and contingent

effects. Journal of the Academy of Marketing Science, 44(6), 660–684.
https://doi.org/10.1007/s11747-015-0470-5

Ketata, I., Sofka, W., & Grimpe, C. (2015). The role of internal capabilities

and firms' environment for sustainable innovation: Evidence for

Germany. R and D Management, 45(1), 60–75. https://doi.org/10.

1111/radm.12052

Kim, N., & Atuahene-Gima, K. (2010). Using exploratory and exploitative

market learning for new product development. Journal of Product Inno-

vation Management, 27(4), 519–536. https://doi.org/10.1111/j.1540-
5885.2010.00733.x

Lavie, D., Stettner, U., & Tushman, M. L. (2010). Exploration and exploita-

tion within and across organizations. Academy of Management Annals,

4(1), 109–155. https://doi.org/10.1080/19416521003691287
Leonard-Barton, D. (1992). Core capabilities and core rigidities : A paradox

in managing new product development. Strategic Management Journal,

13, 111–125. https://doi.org/10.1002/smj.4250131009

Levinthal, D. A., & March, J. G. (1993). The myopia of learning. Strategic

Management Journal, 14, 95–112. https://doi.org/10.1002/smj.

4250141009

Lüdeke-Freund, F. (2019). Sustainable entrepreneurship, innovation, and

business models: Integrative framework and propositions for future

research. Business Strategy and the Environment, 29, 665–681. https://
doi.org/10.1002/bse.2396

March, J. G. (1991). Exploration and exploitation in organizational learning.

Organization Science, 2(1), 71–87. https://doi.org/10.1287/orsc.2.1.71
Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis (2nd ed.).

SAGE Publication Ltd.

Mousavi, S., Bossink, B., & van Vliet, M. (2018). Dynamic capabilities and

organizational routines for managing innovation towards sustainability.

Journal of Cleaner Production, 203, 224–239. https://doi.org/10.1016/
j.jclepro.2018.08.215

Mousavi, S., Bossink, B., & van Vliet, M. (2019). Microfoundations of com-

panies' dynamic capabilities for environmentally sustainable innova-

tion: Case study insights from high-tech innovation in science-based

companies. Business Strategy and the Environment, 28(2), 366–387.
https://doi.org/10.1002/bse.2255

O'Connor, G. C. (2008). Major innovation as a dynamic capability: A sys-

tem approach. Journal of Product Innovation Management, 25(4), 313–
330. https://doi.org/10.1111/j.1540-5885.2008.00304.x

O'Connor, G. C., & Rice, M. P. (2013). New market creation for break-

through innovations: Enabling and constraining mechanisms. Journal of

Product Innovation Management, 30(2), 209–227. https://doi.org/10.
1111/j.1540-5885.2012.00996.x

OECD. (2009). Eco-innovation in industry: Enabling Green growth. OECD

Publishing.

O'Reilly, C. A. III, & Tushman, M. L. (2008). Ambidexterity as a dynamic

capability: Resolving the innovator's dilemma. Research in Organiza-

tional Behavior, 28, 185–206. https://doi.org/10.1016/j.riob.2008.

06.002

Porter, M. E., & Kramer, M. R. (2006). Strategy & society: The link between

competitive advantage and corporate social responsibility. Harvard

Business Review, 84, 78–93. https://doi.org/10.2307/20159793
Porter, M. E., & Kramer, M. R. (2011). Creating shared value. Harvard Busi-

ness Review, 89(1–2), 1–17. https://doi.org/10.1108/

09600039410055963

Porter, M. E., & van der Linde, C. (1995). Toward a new conception of the

environment-competitiveness relationship. Journal of Economic Per-

spectives, 9(4), 97–118. https://doi.org/10.1257/jep.9.4.97

Rehfeld, K. M., Rennings, K., & Ziegler, A. (2007). Integrated product policy

and environmental product innovations: An empirical analysis. Ecologi-

cal Economics, 61(1), 91–100. https://doi.org/10.1016/j.ecolecon.

2006.02.003

Salo, H. H., Suikkanen, J., & Nissinen, A. (2020). Eco-innovation motiva-

tions and ecodesign tool implementation in companies in the Nordic

textile and information technology sectors. Business Strategy and the

Environment, 29(6), 2654–2667. https://doi.org/10.1002/bse.2527
Sander, H. (2016). What holds back eco-innovations? A “green growth

diagnostics” approach. In V. Ramiah & G. N. Gregoriou (Eds.), Hand-

book of environmental and sustainable finance (pp. 147–163). Academic

Press.

Schmitt, A., Rosing, K., Zhang, S. X., & Leatherbee, M. (2018). A dynamic

model of entrepreneurial uncertainty and business opportunity identi-

fication: Exploration as a mediator and entrepreneurial self-efficacy as

a moderator. Entrepreneurship: Theory and Practice, 42(6), 835–859.
https://doi.org/10.1177/1042258717721482

Schumpeter, J. A. (1934). The theory of economic development. Transac-

tion, Inc.

Shevchenko, A., Lévesque, M., & Pagell, M. (2016). Why firms delay

reaching true sustainability. Journal of Management Studies, 53(5),

911–935. https://doi.org/10.1111/joms.12199

Slawinski, N., Pinkse, J., Busch, T., & Banerjee, S. B. (2017). The role of

short-termism and uncertainty avoidance in organizational inaction on

climate change: A multi-level framework. Business and Society, 56(2),

253–282. https://doi.org/10.1177/0007650315576136
Smith, W. K., & Tushman, M. L. (2005). Managing strategic contradic-

tions: A top management model for managing innovation streams.

Organization Science, 16(5), 522–536. https://doi.org/10.1287/orsc.

1050.0134

Souto, J. E., & Rodriguez, A. (2015). The problems of environmentally

involved firms: Innovation obstacles and essential issues in the

achievement of environmental innovation. Journal of Cleaner Produc-

tion, 101, 49–58. https://doi.org/10.1016/j.jclepro.2015.04.017
Strauss, A. L., & Corbin, J. (1990). Basics of qualitative research. Sage.

Teece, D. J. (2010). Business models, business strategy and innovation.

Long Range Planning, 43(2–3), 172–194. https://doi.org/10.1016/j.lrp.
2009.07.003

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and stra-

tegic management. Strategic Management Journal, 18(7), 509–533.
https://doi.org/10.1002/(SICI)1097-0266(199708)18:7<509::AID-

SMJ882>3.0.CO;2-Z

Tsai, K. H., Huang, C.-T., & Chen, Z. H. (2019). Understanding variation in

the relationship between environmental management practices and

firm performance across studies: A meta - analytic review. Business

Strategy and the Environment, 29, 1–19. https://doi.org/10.1002/bse.
2386

Tushman, M. L., & O'Reilly, C. A. III (1996). Ambidextrous organizations:

Managing evolutionary and revolutionary change. California Manage-

ment Review, 38(4), 8–30. https://doi.org/10.2307/41165852
Verona, G. (1999). A resource-based view of product development. The

Academy of Management Review, 24(1), 132–142. https://doi.org/10.
5465/amr.1999.1580445

Visnjic, I., Wiengarten, F., & Neely, A. (2014). Only the brave: Product

innovation, service business model innovation, and their impact on

performance. Journal of Product Innovation Management, 33(1), 36–52.
https://doi.org/10.1111/jpim.12254

Voss, G. B., & Voss, Z. G. (2013). Strategic ambidexterity in small and

medium-sized enterprises: Implementing exploration and exploitation

in product and market domains. Organization Science, 24(5), 1459–
1477. https://doi.org/10.1287/orsc.1120.0790

Wicki, S., & Hansen, E. G. (2019). Green technology innovation: Anatomy

of exploration processes from a learning perspective. Business Strategy

and the Environment, 28(6), 970–988. https://doi.org/10.1002/bse.

2295

192 PETERS AND BUIJS

https://doi.org/10.1002/bse.2526
https://doi.org/10.1002/bse.2526
https://doi.org/10.1007/s11747-015-0470-5
https://doi.org/10.1111/radm.12052
https://doi.org/10.1111/radm.12052
https://doi.org/10.1111/j.1540-5885.2010.00733.x
https://doi.org/10.1111/j.1540-5885.2010.00733.x
https://doi.org/10.1080/19416521003691287
https://doi.org/10.1002/smj.4250131009
https://doi.org/10.1002/smj.4250141009
https://doi.org/10.1002/smj.4250141009
https://doi.org/10.1002/bse.2396
https://doi.org/10.1002/bse.2396
https://doi.org/10.1287/orsc.2.1.71
https://doi.org/10.1016/j.jclepro.2018.08.215
https://doi.org/10.1016/j.jclepro.2018.08.215
https://doi.org/10.1002/bse.2255
https://doi.org/10.1111/j.1540-5885.2008.00304.x
https://doi.org/10.1111/j.1540-5885.2012.00996.x
https://doi.org/10.1111/j.1540-5885.2012.00996.x
https://doi.org/10.1016/j.riob.2008.06.002
https://doi.org/10.1016/j.riob.2008.06.002
https://doi.org/10.2307/20159793
https://doi.org/10.1108/09600039410055963
https://doi.org/10.1108/09600039410055963
https://doi.org/10.1257/jep.9.4.97
https://doi.org/10.1016/j.ecolecon.2006.02.003
https://doi.org/10.1016/j.ecolecon.2006.02.003
https://doi.org/10.1002/bse.2527
https://doi.org/10.1177/1042258717721482
https://doi.org/10.1111/joms.12199
https://doi.org/10.1177/0007650315576136
https://doi.org/10.1287/orsc.1050.0134
https://doi.org/10.1287/orsc.1050.0134
https://doi.org/10.1016/j.jclepro.2015.04.017
https://doi.org/10.1016/j.lrp.2009.07.003
https://doi.org/10.1016/j.lrp.2009.07.003
https://doi.org/10.1002/(SICI)1097-0266(199708)18:7%3C509::AID-SMJ882%3E3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1097-0266(199708)18:7%3C509::AID-SMJ882%3E3.0.CO;2-Z
https://doi.org/10.1002/bse.2386
https://doi.org/10.1002/bse.2386
https://doi.org/10.2307/41165852
https://doi.org/10.5465/amr.1999.1580445
https://doi.org/10.5465/amr.1999.1580445
https://doi.org/10.1111/jpim.12254
https://doi.org/10.1287/orsc.1120.0790
https://doi.org/10.1002/bse.2295
https://doi.org/10.1002/bse.2295


Wu, K. J., Liao, C. J., Chen, C. C., Lin, Y., & Tsai, C. F. M. (2016). Exploring

eco-innovation in dynamic organizational capability under incomplete

information in the Taiwanese lighting industry. International Journal of

Production Economics, 181, 419–440. https://doi.org/10.1016/j.ijpe.

2015.10.007

Yin, R. K. (1989). Case study research: Design and methods. In L.

Bickman & D. J. Rog (Eds.), Essential guide to qualitative methods in

organizational research (Vol. 5). Sage Publications.

Zhang, F., Wang, Y., Li, D., & Cui, V. (2017). Configurations of innovations

across domains: An organizational ambidexterity view. Journal of Prod-

uct Innovation Management, 34(6), 821–841. https://doi.org/10.1111/
jpim.12362

Zimmermann, A., Raisch, S., & Cardinal, L. B. (2018). Managing persistent

tensions on the frontline: A configurational perspective on ambidex-

terity. Journal of Management Studies, 55(5), 739–769. https://doi.org/
10.1111/joms.12311

Zott, C., Amit, R., & Massa, L. (2011). The business model: Recent develop-

ments and future research. Journal of Management, 37(4), 1019–1042.
https://doi.org/10.1177/0149206311406265

SUPPORTING INFORMATION

Additional supporting information may be found in the online version

of the article at the publisher's website.

How to cite this article: Peters, K., & Buijs, P. (2022). Strategic

ambidexterity in green product innovation: Obstacles and

implications. Business Strategy and the Environment, 31(1),

173–193. https://doi.org/10.1002/bse.2881

PETERS AND BUIJS 193

https://doi.org/10.1016/j.ijpe.2015.10.007
https://doi.org/10.1016/j.ijpe.2015.10.007
https://doi.org/10.1111/jpim.12362
https://doi.org/10.1111/jpim.12362
https://doi.org/10.1111/joms.12311
https://doi.org/10.1111/joms.12311
https://doi.org/10.1177/0149206311406265
https://doi.org/10.1002/bse.2881

	Strategic ambidexterity in green product innovation: Obstacles and implications
	1  INTRODUCTION
	2  THEORETICAL BACKGROUND
	2.1  GPI
	2.2  Exploitation, exploration, and ambidexterity
	2.3  Strategic ambidexterity
	2.4  Ambidextrous learning strategies framework

	3  METHODS AND DATA
	3.1  Data collection
	3.2  Data analysis

	4  FINDINGS
	4.1  The requirement for ambidextrous learning
	4.2  Obstacles to strategic ambidexterity
	4.3  The problem of exploiting existing competences related to the customer domain
	4.4  The problem of exploiting existing competences related to the regulatory domain
	4.5  The problems of exploiting existing competences related to defining and measuring greenness
	4.6  The problems of exploiting existing competences in the technological domain
	4.7  Addressing the obstacles to strategic ambidexterity in GPI: Two reactions
	4.8  The pure exploitative learning strategy: The ``fallback line´´
	4.9  Advanced ambidextrous learning strategies: The exception that proofs the ``rule´´

	5  DISCUSSION AND CONCLUSIONS
	5.1  Managerial implications
	5.2  Limitations and future work

	ACKNOWLEDGMENTS
	ENDNOTE
	REFERENCES


