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Abstract
In the face of climate change, transferring climate-friendly technologies to peripheral countries, where firms often rely on 
outdated technologies, poses a significant policy challenge. Licensing foreign technology to these firms offers promise, 
yet uncertainties remain regarding how they implement such technologies and consequently improve their environmental 
performance. This study develops an ability–motivation–opportunity framework to capture the interplay between firms’ 
technical capabilities, internal motivational forces, and external opportunity structures in institutionally underdeveloped 
settings. Analyzing a sample of 2237 firms from 30 countries in Eastern Europe and Central Asia, the findings indicate that 
firms acquiring licensed foreign technology adopt more environmentally friendly measures. However, the extent of these 
improvements is jointly determined by their technical ability, both intrinsic and extrinsic motivations, and the opportunity 
to devote resources and attention to these measures. The results highlight that policy efforts to reduce emissions must go 
beyond merely facilitating technology licensing. Effective strategies ideally also focus on enhancing firms’ internal capa-
bilities, strengthening incentives to fully exploit new technology features, and streamlining administrative procedures that 
hinder the adoption of cleaner production practices.

Keywords  Environmental impact · International technology transfer · Licensing · Periphery countries · Clean technology · 
Ability–motivation–opportunity

Countries at the core of the economic system are increas-
ingly trying to limit their emission of greenhouse gases, or at 
least develop policies with the aim of doing so (Schmidt & 
Fleig, 2018; Tobin, 2017). Countries more at the periphery 
often exhibit economic and population growth rates higher 
than those at the core, and with growth, emissions typically 
tend to rise as well (United Nations, 2022). Given that cli-
mate-friendly technologies usually still are mostly developed 
in high-income countries (Dechezlepretre et al., 2011; Fis-
cher, 2015; Kirchherr & Urban, 2018), if those emissions are 
to be brought down as well, the challenge for climate policy 

is to encourage the transfer of these climate-friendly tech-
nologies to countries at the periphery (Nordensvard et al., 
2018; Popp, 2011).

Recent policy debates, notably those led by UNCTAD, 
have underscored the urgent need for periphery countries 
to secure significantly higher investments in clean energy. 
For instance, UNCTAD’s World Investment Report (2023) 
highlights a stark disparity. While renewable energy projects 
in these regions require nearly $1.7 trillion in investments 
annually to reach universal energy access and climate-
stabilization targets, the actual funds attracted remain a 
small fraction of that figure. This gap not only hampers the 
transition to sustainable energy systems but also reinforces 
the dependence of peripheral economies on outdated tech-
nologies. Against this backdrop, UNCTAD has consistently 
called for targeted policy interventions to facilitate a more 
robust transfer of clean energy technologies, often through 
the active involvement of multinational enterprises (MNEs) 
(e.g., UNCTAD, 2023). International business, with MNEs 
as the main actors, namely plays an important role in the 
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international transfer of clean technology (Kolk, 2015). 
While scholarly attention has mostly been directed at the 
international investments that multinational enterprises 
themselves make, and how their technologies diffuse as a 
result of these investments (Chudnovsky & Lopez, 2003; 
Cole et al., 2017; Zhang & Zhou, 2016), a lesser understood 
transfer channel is the licensing of technology by MNEs to 
firms located in periphery countries (Gregoric et al., 2021; 
Steenbergen & Saurav, 2023). With licensing agreements, 
MNEs will grant such firms the right to use technologies 
that are oftentimes at the end of their technology life cycle 
(Fosfuri, 2006; Mottner & Johnson, 2000). Although at the 
end of this cycle, these technologies still tend to be superior 
and cleaner to what periphery country firms (PCFs) have in 
their possession, so that successful transfer and deployment 
potentially is also accompanied by environmental gains.

However, the assumption that PCFs will actually adopt 
and deploy these superior, cleaner technologies in ways that 
deliver environmental benefits—and the precise conditions 
under which they do so—has rarely been tested in the lit-
erature. What firms in countries at the periphery do with the 
technologies they obtain through licensing agreements there-
fore remains something of a ‘black box’, and it is unclear 
under what conditions they do take measures to improve 
their environmental impact. Traditional research on technol-
ogy transfer often centers on a firm’s ability—its absorptive 
capacity—to assimilate and integrate external technologi-
cal knowledge (Cohen & Levinthal, 1990; Zahra & George, 
2002). This focus has been particularly prevalent in the con-
text of core economies with robust institutional frameworks, 
and as a consequence, this work typically presumes that once 
a firm acquires technology, effective integration follows 
from its technical capabilities (e.g., Lane et al., 2006; Nieto 
& Quevedo, 2005). However, when it comes to periphery 
country firms, this assumption may not hold as neatly, given 
that the institutional environments in these regions often dif-
fer markedly from those in core economies.

The ‘black box’ nature of what periphery firms do with 
licensed technology arises from two main issues. First, much 
of the existing literature has been narrowly defined by the 
measurement of technical ability (Lane et al., 2006; Song 
et al., 2018), overlooking the dynamic interplay between 
internal motivational forces and the external opportunity 
structures that are critical in institutionally less-developed 
environments. In periphery contexts, where institutional 
support, regulatory conditions, and market incentives may 
differ markedly from those in core regions (Akbar, 2023; 
Benito & Narula, 2007; Wallerstein, 1974), the post-transfer 
utilization of technology is subject to a host of additional 
influences that absorptive capacity frameworks alone can-
not explain. In my study, I aim to address these unknowns 
by developing an ability–motivation–opportunity (AMO) 
framework of PCFs’ adoption of environmental measures 

following the transfer of licensed foreign technology, for 
which I draw on insights from literature on resource recom-
bination, instrumental stakeholder theory, and the attention-
based view (Jones, 1995; Ocasio, 1997; Rugman & Verbeke, 
2001).

Specifically, I predict that firms that obtain licensed for-
eign technology more extensively adopt measures aimed 
at improving their environmental impact, in line with the 
above-described mechanisms associated with the interna-
tional transfer of clean technology. However, in what way 
that technology is deployed, and hence, to what extent it is 
used by firms to implement environmentally friendly meas-
ures is co-shaped by their ability, their intrinsic and extrinsic 
motivation, and the opportunity they have to allocate enough 
time and attention to these measures. Analyzing a sample of 
2237 firms from 30 countries in Eastern Europe and Central 
Asia, with data from the World Bank Enterprise Survey, I 
find support for my framework. Beyond demonstrating the 
conditions under which licensed technology spurs environ-
mental gains, my analysis shows that these gains are not 
confined to narrowly defined ‘clean-energy’ assets. Even 
mature, non-energy-specific technologies – when licensed 
from MNEs and coupled with sufficient ability, motivation, 
and opportunity – trigger PCFs to adopt a range of environ-
mentally friendly measures.

I aim to make two main contributions with my study. 
First, it offers a greater understanding of the conditions 
under which the international transfer of technology to 
small- and medium-sized firms at the economic periph-
ery leads these firms to more extensively adopt measures 
to improve their environmental impact, and thus make a 
contribution to the Sustainable Development Goals (Sinko-
vics et al., 2021). Whereas my findings are in line with the 
assumption that licensing can serve as an important chan-
nel for this to materialize (Nanda, 2009; Popp, 2011; Pueyo 
et al., 2012), they also present important nuances. That is, 
firms’ ability, motivation, and opportunity matter, and co-
shape to an important degree how PCFs utilize the licensed 
technology to take environmentally friendly measures. This 
AMO perspective not only reaffirms the importance of 
technical ability but also brings into sharp focus the critical 
roles of both intrinsic and extrinsic motivation, as well as the 
broader external opportunities that shape how licensed tech-
nology is deployed. This integrated approach reveals why, 
despite having similar levels of technical competence, some 
periphery firms are significantly more effective in using 
licensed technology to achieve environmental gains than 
others. Second, the findings of this study carry important 
implications for policymakers striving to reduce greenhouse 
gas emissions in periphery countries. While licensing agree-
ments serve as a key channel for transferring cleaner, albeit 
sometimes matured, technologies from core economies to 
peripheral markets, the full environmental benefits of these 
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transfers depend crucially on factors beyond mere access to 
advanced technology. Specifically, the AMO framework sug-
gests that a firm’s absorptive capacity (ability) is only one 
piece of a larger puzzle. For licensed technology to translate 
into tangible environmental gains, periphery firms must also 
be motivated, both intrinsically and extrinsically, to prior-
itize sustainable practices, and they must operate within an 
enabling policy environment that provides ample external 
opportunities. From a policy perspective, this means that 
efforts aimed at reducing emissions cannot rely solely on 
facilitating technology licensing. Instead, policymakers 
should consider designing interventions that bolster the 
internal capabilities of firms, incorporate incentive struc-
tures to nurture a strong commitment to sustainability, and 
address the external opportunities that shape how technology 
is deployed by streamlining administrative procedures and 
reducing bureaucratic obstacles.

Theoretical background

Despite that some developing economies have grown fast, 
and that former transition economies have been able to suc-
cessfully make the shift to full-fledged market economies, 
most technological innovation still takes place in Western 
countries, traditionally considered at the core of the eco-
nomic system (Fischer, 2015; Kirchherr & Urban, 2018). 
This is because firms in these countries tend to invest more 
in R&D, are more active in terms of patent applications, 
and typically specialize more in high value-added activi-
ties (Dechezlepretre et al., 2011). As such, there are tech-
nological disparities between firms at the core and those at 
the periphery, particularly if these latter firms are somewhat 
smaller in size (Fischer, 2015; Manning & Richter, 2023). 
Those disparities are a central theme in world systems 
theory, a macro-sociological framework for understand-
ing global inequality and the distribution of economic and 
technological power (Wallerstein, 1974). This theory divides 
the world into core, semi-periphery, and periphery countries 
based on their roles in the global capitalist economy. These 
categories also reflect patterns of technology development, 
technology transfer, and especially the transfer of clean tech-
nologies. Whereas core countries are the main developers 
and patent-holders of advanced technologies, semi-periph-
ery countries often act as technology adopters and adapters, 
while periphery countries often rely on technology imports, 
generally because of low R&D spending, weak institutions 
and a lack of infrastructure (Benito & Narula, 2007; Khan 
et al., 2024). In clean technologies, core countries lead in 
R&D investment, especially in areas like renewable energy, 
carbon capture, and electric vehicles, with periphery coun-
tries reliant on aid or outdated technology. Semi-periphery 
countries such as Brazil or South Africa may engage in 

reverse engineering, frugal innovation, or localized adapta-
tion of clean technologies, and therefore play a more impor-
tant role in global markets for clean technology than periph-
ery countries (Nordensvard et al., 2018).

Theoretical framework

Working with less innovative technology, which tends to 
be older and more outdated than what is used by firms in 
core or semi-periphery countries, also means that PCFs tend 
to have a relatively more negative impact on the environ-
ment (United Nations, 2022). That is, while newer tech-
nology tends to be associated with fewer carbon and other 
greenhouse gas emissions, operating less clean technology 
means that these firms typically have a greater environmen-
tal impact per amount of activity developed.

At the same time, firms from periphery countries have a 
great interest in participating in the international exchange 
of technology, as they face the dual pressure of catching up 
technologically while meeting increasingly stringent global 
environmental standards. They thereby aim to gain access 
to technologies that are superior to those that they have in 
their possession (Buckley et al., 2020; Murphree & Breznitz, 
2018). While foreign firms in core economies are gener-
ally reluctant to share and exchange the newest technolo-
gies, since they are protective of their latest innovations, 
they are interested in making available prior generation tech-
nologies, to expand the lifespan of these technologies and to 
earn extra income (Aulakh et al., 2010; Mottner & Johson, 
2000). Licensing out these older generation technologies 
thereby tends to be the predominant way of exchange, where 
a smaller lumpsum payment is expected upfront from the 
licensee and further payments in instalments for the duration 
of the contract.

Despite that these technologies are older generation 
technologies, they typically still are cleaner than what 
had previously been used by firms in periphery coun-
tries (Kolk, 2015; Popp, 2011). These relatively newer 
and cleaner technologies make extant ones redundant and 
typically serve as a replacement, with superior technology 
used instead of more out-of-date technology. With that, 
PCFs also have the opportunity to improve their environ-
mental impact when utilizing these technologies, thereby 
taking more environmentally friendly measures with the 
aim of doing so. Foreign technology licensing namely 
represents a broader channel through which technologi-
cal, managerial, and even cultural practices are transmit-
ted. Even when the licensed technology is not explicitly 
labeled “green,” its transfer is frequently accompanied by 
the dissemination of operational best practices developed 
in environments under stringent environmental regula-
tions. This package of technology and know-how can 



450	 Journal of International Business Policy (2025) 8:447–473

include energy-efficient processes (Dangelico & Pujari, 
2010), state-of-the-art pollution control measures (Chu 
et al., 2024; Gauthier & Genet, 2014; Song et al., 2019), 
and optimized resource utilization techniques (Chen et al., 
2006). As firms in periphery countries integrate these 
technologies, the embedded practices naturally lead to 
improvements in environmental performance beyond the 
original technological scope. It is thereby important to rec-
ognize that such transformational effects typically unfold 
in incremental, observable stages, specifically through the 
adoption of a range of environmentally friendly measures. 
This adoption serves as a tangible manifestation of the 
underlying process by which licensed technology, and 
the associated transfer of operational know‐how and best 
practices, yields environmental improvements. Each envi-
ronmental measure, whether this applies to upgrades to 
machinery, improvements in energy management, or the 
implementation of waste minimization protocols, thereby 
represents a concrete commitment to operational change 
that, cumulatively, is expected to lead to a more sustain-
able production process and an improvement in the firm’s 
overall environmental impact.

The reasons why PCFs engage in the adoption of such 
measures are twofold. First, foreign technology licensing 
does not merely constitute the transfer of technical inputs 
and machinery; it often conveys an entire operational blue-
print designed for environments characterized by stringent 
environmental regulations. In practice, PCFs that obtain 
such licensed technology receive not only improved pro-
duction processes but also an implicit package of best 
practices aimed at enhancing environmental performance. 
This is because the licensing agreement typically embeds 
standards, procedures, and even training components that 
have evolved in markets where environmental sustain-
ability is a competitive imperative (Angel & Rock, 2005; 
Gugler & Shi, 2009). As these firms integrate the licensed 
technology, they are incentivized both to replicate these 
advanced methods and to align themselves with interna-
tionally recognized sustainability benchmarks, and thereby 
reducing any potential liability associated with outdated, 
less environmentally friendly practices (Bellelli & Xu, 
2024). Moreover, licensing arrangements often involve 
ongoing support and knowledge transfer from the foreign 
partner. This continuous learning process can help firms 
update their internal operations more dynamically, and 
help them undergo a broader organizational and opera-
tional upgrade (Cassiman & Veugelers, 2006), ensuring 
that even technologies that are not specifically marketed as 
“green” inadvertently contribute to sustainability improve-
ments in production practices.

Second, the process of technology licensing often 
functions as a commitment device. By entering into such 
agreements, PCFs signal their readiness to modernize and 

compete on a global scale (Marano et al., 2017; Su et al., 
2016). This signaling is critical in international markets 
where environmental criteria increasingly determine busi-
ness legitimacy and access to supply chains. As a result, 
the licensing arrangement becomes a catalyst for a series of 
concrete operational changes, manifested in the adoption of 
multiple, discrete environmental measures, which together 
serve as an effective proxy for a firm’s overall environmental 
performance improvement. In this way, the extent of climate-
friendly measures adopted is not an arbitrary managerial 
choice, but rather the natural outcome of a licensing process 
that integrates both technical and managerial innovations 
aimed at sustainable competitiveness.

Indeed, OECD’s work on “greening SMEs” documents 
that many small and medium-sized firms in Eastern Europe 
and other periphery regions are modernizing their produc-
tion processes by adopting foreign-developed technologies. 
The OECD thereby presents country-level case examples, 
for instance from Poland and the Czech Republic, where 
licensing arrangements have been associated with reductions 
in energy intensity and improved resource efficiency. These 
documented cases provide evidence that technology licens-
ing can serve as a channel for transferring not only technical 
know‑how but also environmental best practices. Foreign 
technology transfers may therefore contribute to improve-
ments in operational as well as environmental performance 
(OECD, 2025).

Hence, it is likely that PCFs actively seek out to make 
the most of the foreign technology and implement climate-
friendly measures in different areas, and implementing this 
technology will allow them to take a multitude of measures 
to improve their environmental impact vis-à-vis counterparts 
that have not obtained foreign technology through licensing 
agreements. I therefore expect that:

Hypothesis 1:  Periphery country firms that obtain licensed 
foreign technology more extensively adopt measures aimed 
at improving their environmental impact.

The moderating roles of ability, motivation, 
and opportunity

The extent to which the full scope of impact-improving pos-
sibilities of licensed technologies are utilized depends on 
other factors, as not all firms likely make the same kind of 
environmental impact. I argue that this impact is co-shaped 
by firms’ ability, their motivation, and the opportunities they 
have to explore all features of the technology, and therefore 
develop an AMO framework to understand the conditions 
under which firms more extensively adopt measures aimed 
at improving their environmental impact after obtaining 
licensed foreign technology.
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Previously applied to understand MNEs’ utilization of 
human capital enhancing practices (Dastmalchian et al., 
2020; Kim et al., 2015), processes of knowledge transfer 
within MNEs (Minbaeva et al., 2003), and organizational 
change (Greve, 1998; Miller & Chen, 1994; Zhou et al., 
2006), the AMO framework suggests that outcomes involv-
ing resource exchanges are a function of the three factors 
making up its name. This framework “represents a meta-
theoretic principle which transcends specific topics and 
domains of study and can therefore account for empirical 
phenomena across a wide variety of contexts and situations” 
(Kim et al., 2015: 785). Drawing on this framework, I argue 
that ability, motivation, and opportunity similarly matter 
for the extent to which PCFs utilize technologies obtained 
through licensing to improve their environmental impact. 
While prior studies on technology transfer have often cen-
tered on a firm’s absorptive capacity or technical compe-
tence, viewing the process predominantly as a unidimen-
sional challenge (Lane et al., 2006), the AMO framework 
enriches our understanding by emphasizing the interplay 
among multiple factors that collectively drive successful 
technology utilization. Traditional approaches generally 
tend to focus narrowly on the “ability” dimension, such as a 
firm’s capacity to absorb and integrate foreign technology, 
specifically so when examining technology transfer with 
implications for environmental impact (Aragón-Correa & 
Sharma, 2003; Ibrahim et al., 2025; Dantas et al., 2025). 
However, such models frequently overlook how internal 
motivational factors and external opportunities can critically 
influence the extent and effectiveness of technology applica-
tion, particularly in the context of improving environmental 
impact. The AMO perspective broadens the analytical lens 
beyond technical competence to include the behavioral and 
strategic dimensions that enable meaningful application, 
thereby acknowledging that technology transfer does not 
occur in a vacuum and that the surrounding context plays a 
decisive role in shaping how and whether new technologies 
can be effectively utilized.

Starting with the more heavily studied dimension of abil-
ity, it can be argued from the literatures on absorptive capac-
ity and resource recombination that more proficient firms 
will likely make better use of licensed foreign technologies 
(Anand et al., 2002; Keller & Chinta, 1990), which simul-
taneously allows them to take a greater amount of meas-
ures to improve their environmental impact. Upon obtain-
ing these technologies, firms will namely need to deploy 
them by engaging in processes of resource recombination, 
which refers to the act of bundling a firm’s extant resources 
with newly obtained ones to achieve superior performance 
(Narula et al., 2019; Rugman & Verbeke, 2001). Processes of 
resource recombination can be complex, and likely involve 
close inter-unit cooperation, experimentation and innova-
tion, for which substantial operating experience tends to be 

needed (Verbeke & Kano, 2016; Hendriks et al., 2023). In 
other words, firms need to have sufficient absorptive capac-
ity to accommodate the technology (Crescenzi & Gagliardi, 
2018; Sears & Hoetker, 2014). Firms with high absorptive 
capacity possess well-developed systems and routines that 
allow them not only to recognize and assimilate the new 
technical information that comes with technology licensing 
but also to integrate the accompanying practices, procedures, 
and expert advice effectively. Prior research has shown that 
such firms are better at translating externally sourced knowl-
edge into actionable improvements (Cohen & Levinthal, 
1990; Zahra & George, 2002), which suggests that they are 
more likely to internalize and operationalize the bundled 
best practices embedded in foreign technology transfers. 
In turn, this enables them to implement a broader set of 
environmental measures that capitalize on both the techno-
logical and managerial know-how conveyed by the licens-
ing agreement. As such, these firms with greater absorptive 
capacity will likely deploy licensed foreign technology more 
effectively, which allows them to make better use of all its 
climate-friendly features. I therefore expect that:

Hypothesis 2:  Absorptive capacity strengthens the positive 
relationship between obtaining licensed foreign technol-
ogy and the extent of PCFs’ adoption of measures aimed at 
improving their environmental impact.

Firms motivated to reduce their negative environmental 
impact also tend to make fuller use of the green attributes 
embedded in the foreign technologies they license. From 
literature in the realm of psychology, it can be understood 
that this motivation is either more intrinsic or more extrinsic 
in nature (Deci et al., 2017; Ryan & Deci, 2000). Whereas 
the former refers to an actor’s desire to perform a task for 
its own sake, the latter is defined as performing an activity 
because the actor wants to achieve an outcome that is distinct 
from the activity itself, and one that may be determined by 
the actor’s environment (Ryan & Deci, 2000). More specifi-
cally in the context of environmental impact improvement, 
we may observe managers who are motivated to engage in 
such improvements since it aligns with their own values and 
objectives, and others who perform these activities as they 
feel that they need to satisfy demands coming from their 
environment (Muller & Kolk, 2010; Nguyen & Vu, 2024).

As for intrinsic motivation, a firm’s managers are more 
likely to explore the full range of possibilities in terms of 
what can be done with the licensed technology and look for 
ways how to make it work even when confronted with adver-
sity (Bendell, 2017; Nguyen & Vu, 2024). That is, firms that 
are more motivated by intrinsic values tend to be more pro-
active in leveraging the full suite of benefits that come with 
licensed technology. Intrinsically motivated firms, driven 
by a genuine commitment to sustainability and continuous 
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improvement, are more inclined to invest the time and 
resources needed to understand and implement the associ-
ated practices and procedures. This may include following 
up with the provider of the technology or the manufacturer, 
or work with consultants to understand how the technology 
can be used to enhance energy efficiency, reduce waste, or 
minimize the amount of natural resources required to run 
manufacturing processes. Heightened motivation translates 
into greater effort to operationalize the advice and proce-
dural innovations that come with the technology transfer, 
thereby amplifying the resulting environmental improve-
ments. I therefore expect that:

Hypothesis 3a:  Intrinsic motivation strengthens the posi-
tive relationship between obtaining licensed foreign tech-
nology and the extent of PCFs’ adoption of measures aimed 
at improving their environmental impact.

Extrinsic motivation, too, operates in a similar way. 
Demands coming from their environment likely urge manag-
ers of PCFs to explore non-trivial functionalities of obtained 
technologies more and motivate them to find solutions if ini-
tial approaches do not work. Stakeholders such as customers 
may require more sustainable products, or lower amounts of 
waste in the production process (Deng & Xu, 2017; Iglesias 
et al., 2020; Tao et al., 2023). In line with studies in the area 
of instrumental stakeholder theory (Donaldson & Preston, 
1995; Jones, 1995), upon identifying these requirements, 
PCFs’ managers likely aim to manage stakeholder interests 
in order to gain an advantage, such as sales growth, and 
ultimately, increased corporate financial performance. When 
customers value that firms pay more attention to sustainabil-
ity, adopting a greater number of environmentally friendly 
measures likely allows them to retain consumers because 
of increased customer satisfaction (Luo & Bhattacharya, 
2006; Park et al., 2017) and greater customer loyalty (Igle-
sias et al., 2020; Tao et al., 2023). Motivated by the prospect 
that customer satisfaction and loyalty tend to enhance corpo-
rate performance (Otto et al., 2020), PCFs likely aim to meet 
customer requirements by utilizing more functionalities of 
the foreign technology licensed to them and adopt a greater 
amount of environmentally friendly measures, compared 
to their counterparts who do not face similar requirements. 
Hence, it is expected that:

Hypothesis 3b:  Extrinsic motivation strengthens the posi-
tive relationship between obtaining licensed foreign technol-
ogy and the extent of PCFs’ adoption of measures aimed at 
improving their environmental impact.

Perhaps even more so than their developed economy 
counterparts, firms from periphery economies devote a lot 
of time and attention to issues in their external business 

environment. That is, their home countries present them 
with specific and demanding challenges such as corruption, 
competition from the informal economy, and ambiguous 
government regulation (Khanna & Palepu, 1997; Mallon 
& Fainschmidt, 2022). Having to deal with these issues 
likely limits the opportunities managers have to explore the 
obtained foreign technologies in full and to get the most 
out of these technologies. This is because managers have 
limited cognitive abilities (Hendriks et al., 2024), and there-
fore a limited attention span (Ocasio, 1997). According to 
the attention-based view, how firms behave is contingent 
on managerial attention, which is defined as the noticing, 
encoding, interpreting, and focusing of time and effort by 
organizational decision-makers on issues and the available 
repertoire of action alternatives to deal with those issues 
(Ocasio, 1997: 189). Given the limits to managerial atten-
tion, what is devoted to some business areas will generally 
go at the expense of the managerial attention available for 
other areas (Hendriks et al., 2018; Ocasio, 2011). As such, 
the amount of attention that PCFs need to devote to other 
issues such as government regulation or bureaucracy, the 
less time and attention they will have to explore what can 
be done with obtained licensed technologies beyond their 
primary functionalities. That is, when senior management’s 
attention is heavily focused on bureaucratic demands and 
compliance issues, they are less likely to allocate the neces-
sary time and effort toward fully integrating the bundled 
best practices that come with licensed foreign technology. 
This diversion ultimately undermines the firm’s ability to 
translate technology licensing into tangible environmental 
improvements, thus weakening the positive impact that such 
licensing otherwise would have on the adoption of environ-
mental measures. In other words, compared to firms that 
have more attention available to ensure that aspects such as 
energy-reducing features are compatible with systems cur-
rently in place, PCFs with more limited managerial attention 
capacity will likely adopt fewer measures aimed at improv-
ing their environmental impact after obtaining licensed for-
eign technology. As such, I expect that:

Hypothesis 4:  Limited senior management attention weak-
ens the positive relationship between obtaining licensed for-
eign technology and the extent of PCFs’ adoption of meas-
ures aimed at improving their environmental impact.

Methodology

Empirical setting and data

In line with recent work that considered phenomena with 
an international component (Carney et al., 2019; Colovic 
et al., 2022; Larsen & Witte, 2023), I use the World Bank 
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Enterprise Survey as my main source of data. This survey 
provides rich firm-level data on a broad range of topics 
that shape the business environment of mostly small- and 
medium-sized firms in a large array of countries. The data 
comes from standardized interviews with business owners 
or top managers, and is therefore highly comparable across 
countries. The Enterprise Survey provides information on 
firms’ general (ownership) characteristics, their international 
activities and perceived business obstacles. Even more rel-
evant for the purposes of this study, the World Bank Enter-
prise Survey also provides data on whether a firm uses tech-
nology licensed from a foreign-owned company, and what 
measures they have adopted to reduce their environmental 
impact. I take a sample of firms from 30 countries in Eastern 
Europe and Central Asia1, which all are non-core periphery 
countries located in between Western Europe and East Asia 
(Chase-Dunn et al., 2000), from which more climate-friendly 
technologies are typically transferred (e.g., Nordensvard 
et al., 2018). To study how the licensing of foreign technol-
ogy is associated with firms’ adoption of climate-friendly 
measures between two periods in time, I consult consecutive 
editions of the Enterprise Survey, which are conducted with 
intervals ranging from 3 to 5 years between 2013 and 2019. 
The number of firms in my final sample is 2237.

Dependent variable

To measure how extensively PCFs adopt measures aimed at 
improving their environmental impact, I use a count variable 
that captures how many such measures were taken by a firm. 
The World Bank Enterprise Survey asks business owners and 
top managers the question: “over the last three years, did 
this establishment adopt any of the following measures”? 
Respondents were asked to state if they adopted each of the 
following twelve measures: heating and cooling improve-
ments, more climate-friendly energy generation on site, 
machinery and equipment upgrades, energy management, 
waste minimization, recycling and waste management, air 
pollution control measures, water management, upgrades 
of vehicles, improvements to lighting systems, other pol-
lution control measures, and enhancement of energy effi-
ciency. These measures serve as a robust proxy for firms’ 
environmental performance improvement, since each is 
known from previous research to contribute incrementally to 
reduced emissions and better resource efficiency (e.g., Chen 
et al., 2006; Dangelico & Pujari, 2010; Song et al., 2019). 

A greater number of measures then corresponds with firms’ 
more extensively improving their environmental impact.

In an additional analysis, the extent to which firms adopt 
environmental measures was also operationalized through 
a formative measure that combines the twelve indicators. 
Cronbach’s alpha for the indicators was 0.68, which is above 
the recommended 0.60 limit, while an exploratory factor 
analysis produced a solutions with only a single factor with 
an eigenvalue higher than one, indicating sufficient reliabil-
ity and validity (Arino, 2003). I explain this approach in 
more detail in the section “Additional analyses” below.

Independent variable

To study occasions of firms obtaining licensed foreign 
technology from foreign enterprises, I consult consecutive 
editions of the Enterprise Survey with the help of panel 
identifiers supplied by the World Bank to track the same 
firms across different surveys. I excluded 426 firms from the 
original sample that state in the survey that they are already 
using such technology, to focus exclusively on those firms 
that did not have previous experience with foreign technol-
ogy, and to determine whether obtaining that technology 
coincides with their adoption of environmentally friendly 
measures over the same time period. Descriptive statistics 
indicate that the means for all of my main variables of inter-
est are highly similar for these excluded firms and the firms 
in my final sample, easing concerns about a possible source 
of bias. Specifically, I use a binary variable coded “1” when 
a firm changed its answer from “no” to “yes” in consecutive 
surveys on the following Enterprise Survey question: “Does 
this establishment at present use technology licensed from 
a foreign-owned company”. While the time period between 
consecutive surveys is mostly consistent for each of the 
countries covered by the Enterprise Survey, there is slight 
variation with a minimum 3-year and a maximum 5-year 
interval.

Moderating variables

Firm’s ability

To measure the ability of firms to work with licensed foreign 
technology and to put it to good use, and hence their absorp-
tive capacity, I use firms’ labor productivity (e.g., Zhang 
et al., 2010). Such productivity is a “critical indicator of 
operating efficiency”, particularly in emerging and former 
transition economies (Hendriks et al., 2023; Park et al., 
2006). I measure a firm’s labor productivity by dividing its 
total annual sales by its number of employees (Carney et al., 
2019; Luo & Bu, 2016).

1  These countries are Albania, Armenia, Azerbaijan, Belarus, Bosnia 
and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Geor-
gia, Hungary, Kazakhstan, Kosovo, Kyrgyz Republic, Latvia, Lithua-
nia, Macedonia, Moldova, Mongolia, Montenegro, Poland, Romania, 
Russian Federation, Serbia, Slovakia, Slovenia, Tajikistan, Turkey, 
Ukraine, Uzbekistan
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Intrinsic motivation

To measure a firm’s intrinsic motivation, I use a binary vari-
able coded “1” when a firm answered “yes” to the Enter-
prise Survey item asking whether their “strategic objectives 
mention environmental or climate change issues”. Refer-
ring to the above-described distinction between intrinsic and 
extrinsic motivation, this measure captures actors’ desire to 
perform a task for its own sake (Ryan & Deci, 2000), in that 
firms make the environment a fundamental part of their busi-
ness in line with their own values.

Extrinsic motivation

To measure a firm’s extrinsic motivation, I use a binary vari-
able coded “1” when a firm answered “yes” to the Enterprise 
Survey item asking whether their “customers require certi-
fications or adherence to some environmental standards”? 
This measure corresponds with the definition of extrinsic 
motivation (Ryan & Deci, 2000), as firms perform an activ-
ity because they want to achieve an outcome that is distinct 
from the activity itself, and one that is determined by an 
important stakeholder, namely their customers.

Senior management attention

To measure the amount of time and attention that senior 
managers have available to adopt environmentally friendly 
measures, I enter a variable measuring the percentage of 
management’s time that is spent dealing with regulations. 
Specifically, the Enterprise Survey asks respondents: “what 
percentage of senior management time was spent in deal-
ing with government regulations”? Higher such percentages 
could indicate that top managers have less time at their dis-
posal for issues relating to environmental impact improve-
ments, considering the constraints that apply to their atten-
tion capacity (Hendriks et al., 2018; Ocasio, 1997).

Control variables

To rule out alternative explanations for the findings of this 
study, I control for several factors at the level of the firm and 
for characteristics of its top management. First, I control for 
a firm’s age by taking the difference between its stated year 
of foundation and the year in which the survey was taken 
(Maksimov et al., 2017). Next, I control for a firm’s size 
by entering in my regression models a variable measuring 
total annual sales in USD (Larsen & Witte, 2023). I also 
enter dummy variables coded “1” when a firm is either a 
‘micro’, ‘small’, ‘medium’ or ‘large’ enterprise, following 
World Bank’s classification. I then include a binary variable 
coded “1” when a firm’s response changes from negative 
to positive in consecutive surveys to the Enterprise Survey 

item that asks whether it has an internationally recognized 
quality certification, with examples being the ISO 9000, ISO 
14000, or the Hazard Analysis and Critical Control Points 
certification (Luo & Bu, 2016). Next, I enter a binary vari-
able coded “1” when a firm is part of a multi-establishment 
enterprise and “0” when it is a firm with a single establish-
ment. To control for the legal status of the firm, I enter a 
binary variable coded “1” when a firm is registered as a 
public or private shareholding company, and “0” when it is 
registered as a sole proprietorship or (limited) partnership 
(Colovic et al., 2022). Furthermore, I control for a firm’s 
degree of specialization by entering a variable in my regres-
sion models that measures the amount of sales of the main 
product or activity as a percentage of total annual sales (Ruiz 
Ortega, 2010). Next, I control for the degree to which a firm 
faces obstacles in its business environment. This degree is 
measured by a composite measure that combines answers 
given to three Enterprise Survey questions which ask busi-
ness owners to rate how much a factor can be considered an 
obstacle to their firm’s current operations (Maksimov et al., 
2017). These factors are “electricity”, “customs and trade 
regulations”, and “labor regulations”, with the response 
options being: “0 – No obstacle”, “1 – Minor obstacle”, “2 
– Moderate obstacle”, “3 – Major obstacle”, and “4 – Very 
severe obstacle”. I summed firms’ answers and divided this 
amount by three. I then also control for the formal training 
programs that a firm has in place, and measure this by a 
binary variable coded “1” for a positive answer to the fol-
lowing Enterprise Survey question: “over the last fiscal year, 
did this establishment have formal training programs for its 
permanent, full-time workers” (Ritter-Hayashi et al., 2021). 
Next, I control for what business owners see as their firm’s 
main market by including binary variables coded “1” when 
that market is local, national or international. To control for 
the extent of a firm’s international activities, from both the 
input and output side of value chain activity (Colovic et al., 
2022), I also include a composite variable combining two 
aspects: (1) the percentage of its inputs that are of foreign 
origin, and (2), its exports as a percentage of total sales (Del 
Prete et al., 2017; Epede & Wang, 2022).

Furthermore, I control for differences in ownership 
between the firms in my sample, for which I include two 
variables in my regression models. I enter both a variable 
that measures what percentage of the firm is state-owned 
(Maksimov et al., 2017), and a variable that measures what 
percentage of the firm its largest shareholder owns (Carney 
et al., 2019; Grosman et al., 2019). Next to this, I also con-
trol for some characteristics of a firm’s top management. I 
include in my regression models a variable that measures 
the number of years of experience that the firm’s top man-
ager has in the industry in which their firm is active (Larsen 
& Witte, 2023). I also include a binary variable coded “1” 
when the firm’s top manager is female.
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Last, I enter a variable that measures the percentage 
change from yeart-3 to yeart in the number of employees 
working at a firm, to account for differences in growth 
patterns between firms (Larsen & Witte, 2023). I then 
also enter a variable measuring the percentage amount of 
employees that work on a temporary basis, to account for 
challenges associated with introducing foreign technology 
into an organization in which many workers are on short-
term assignments (Ritter-Hayashi et al., 2021). Data on all 
these variables were obtained from the World Bank Enter-
prise Survey. To control for differences between the vari-
ous domestic settings in my sample, and the years in which 
the survey was conducted, I include home-country and year 
fixed effects in my regression models.

Estimation strategy

Since the dependent variable is a count measure of the num-
ber of dimensions in which environmental impact measures 
are taken, I obtain my results using a Poisson regression 
model with robust standard errors clustered at the coun-
try level. These clustered robust standard errors combined 
with the country-year fixed effects account for the possible 
interdependence of enterprises within a country (Larsen & 
Witte, 2023). I chose Poisson models over negative bino-
mial regression models, since the variance of the dependent 
variables is equal to its mean, thereby not indicating that 
it is overdispersed, in which case the former models typi-
cally fit the data better. I also performed likelihood ratio tests 
and analyzed residual plots to confirm that Poisson models 
indeed offer a significantly better fit (Wooldridge, 2010).

Because the decision to obtain licensed foreign technol-
ogy could be correlated with characteristics of the firm that 
may also be correlated with its efforts to reduce its environ-
mental impact, I follow Larsen and Witte (2023) by also 
testing my hypotheses on a matched sample, and in a 2SLS 
regression. Specifically, I use coarsened exact matching 
(CEM) to match firms with licensed foreign technology to 
firms without such technology on relevant control variables. 
These results provide additional support for my hypotheses 
and are reported in the section “Additional analyses”, where 
I provide more detail on the matching procedure.

Results

Table 1 shows the descriptive statistics and pairwise cor-
relations for the variables included in my  study. On aver-
age, firms have adopted about three different measures to 
improve their environmental impact over the 3-year period 
immediately preceding the survey, although there is sub-
stantial variation in the sample, with some firms adopting up 
to 11 different measures. None of the pairwise correlations 

involving independent and moderator variables exceed 0.35, 
and the highest variance inflation factor in my models is 
1.69, which both serve as indicators that multicollinearity is 
not a concern for this study (Hair et al., 2006). Table 2 shows 
the regression estimates of the Poisson models. Whereas 
Model 1 only includes the control variables, the subsequent 
models each introduce a new independent or moderator 
variable. Model 2 is used to test Hypothesis 1, and lends 
it support, as the coefficient is positive and significant (b = 
0.13, SE = 0.04, p = 0.000, CI95 = 0.05 0.21). Hypothesis 
2, too, receives support in Model 3, since the interaction 
term between the variable that captures whether a firm has 
licensed foreign technology and the variable measuring a 
firm’s productivity is significantly positive (b = 0.63, SE 
= 0.30, p = 0.041, CI95 = 0.04 1.22). Models 4 and 5 also 
exhibit significantly positive interaction terms, which lends 
support to Hypothesis 3a (b = 0.05, SE = 0.02, p = 0.039, 
CI95 = 0.01 0.09) and Hypothesis 3b (b = 0.05, SE = 0.02, p 
= 0.033, CI95 = 0.01 0.09). Hypothesis 4 is tested in Model 
6 and also receives support, as the interaction term between 
the variable that captures whether a firm has licensed for-
eign technology and the variable measuring managers’ time 
spent on regulations is significant and negative (b = 0.08, 
SE = 0.03, p = 0.013, CI95 = 0.02 0.14). Model 7 includes 
all interaction terms simultaneously and continues to lend 
support to all hypothesized effects (p < 0.05).

Figure 1 visualizes the regression results, based on Mod-
els 3 through 6. Panels (A) and (D) show the number of 
measures that a firm adopts to improve their environmental 
impact as a function of the two moderating variables that 
are on a continuous scale, to aid the interpretation of their 
effects. Specifically, panel (A) illustrates the number of envi-
ronmentally friendly measures adopted at varying levels of 
firm productivity, comparing firms that obtained licensed 
foreign technology with those that did not. Whereas firms 
characterized by low productivity adopt about three meas-
ures over a 3-year time period, this amount rises to over 5 for 
highly productive firms that have obtained foreign technol-
ogy through a licensing agreement. Panel (B), too, shows 
that the effect of technology licensing on the amount of envi-
ronmentally friendly measures that a firm adopts is positive, 
but that it is stronger for firms that have environmental issues 
in their strategic objectives, and are therefore thought to be 
intrinsically motivated. Here, there is a particularly stark 
difference between firms that do not mention environmental 
issues in their strategic objectives and have not obtained 
foreign technology, as they are predicted not to take any 
measure, and firms with such issues in their objectives and 
technology in their possession, since they are predicted to 
adopt about six different climate-friendly measures. Panel 
(C) shows that a similar effect holds for a firm’s extrinsic 
motivation, captured by whether customers require adher-
ence to environmental standards, although the differences 
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are less pronounced. Firms that obtained foreign technol-
ogy and that face adherence requirements adopt about 5 
measures to reduce their environmental impact, while it is 
expected to be under 4 in the absence of these conditions. 
Last, panel (D) shows for firms that obtained licensed for-
eign technology and those that did not obtain such tech-
nology how many environmentally friendly measures were 
adopted at various degrees of senior management’s attention 
capacity. When senior managers spend little time on regula-
tions, and thus have more attention for other activities such 
as implementing new technologies, the expected amount of 
climate-friendly measures is higher when their firm obtained 
foreign technology through licensing. This effect reverses, 
however, when senior managers spend large amounts of time 
on regulations, more towards the right hand side of graph 
(D). In this scenario, licensed foreign technology seems to 
be more of a liability, and firms that obtain it generally adopt 
fewer environmentally friendly measures than their counter-
parts which did not obtain such technology.

Additional analyses

To establish the robustness of my findings, I have performed 
several additional analyses. First, I have done a set of analy-
ses in which I use alternative measurements for my inde-
pendent and moderator variables. Instead of measuring a 
firm’s ability by its labor productivity, I have used the binary 
variable coded “1” when a firm’s response changes from 
negative to positive in consecutive surveys to the Enterprise 
Survey item that asks whether it has an internationally rec-
ognized quality certification. In a separate analysis, intrinsic 
motivation was measured by a binary variable coded “1” 
when a firm had a manager responsible for environmental 
and climate change issues. Next, extrinsic motivation was 
measured by a variable that captured whether the firm expe-
rienced monetary losses due to extreme weather events, and 
by a variable that captured whether the firm experienced 
monetary losses due to pollution not generated by the firm 
itself, in two separate analyses. Last, instead of measuring 
senior management’s attention capacity by the percentage 
of these managers’ time spent on regulations, I used the 
above-described composite variable that combines answers 
given to three Enterprise Survey questions which ask busi-
ness owners to rate how much a factor can be considered 
an obstacle to their firm’s current operations. Dealing with 
these obstacles could namely also reduce senior manage-
ment’s attention capacity. All these additional analyses with 
alternative measurements generated results that were quali-
tatively similar to the original ones2.

Moreover, I also performed an additional analysis in 
which the dependent variable was measured in an alterna-
tive way. Rather than the previously used count variable of 
the number of environmentally friendly measures adopted 
by a firm, I used a composite measure that combines each of 
the twelve measures as separate indicators. Cronbach’s alpha 
for the indicators was 0.68, which is above the recommended 
0.60 limit, while an exploratory factor analysis produced a 
solutions with only a single factor with an eigenvalue higher 
than one, indicating sufficient reliability and validity (Arino, 
2003). OLS regression analyses again generated results that 
were highly similar to the original findings. I have also per-
formed logistic regression analyses on each of the indicators 
separately, and find that when firms obtain licensed foreign 
technology, the likelihood that each individual measure gets 
adopted significantly increases.

Next, I have also performed an additional analysis with an 
alternative moderating variable relating to the regulation that 
could affect senior management’s time and attention. The 
World Bank Enterprise Survey measure of management’s 
time that is spent dealing with regulations namely captures 
all regulation, and in particular the quantity of regulation. 
The effects might be different when we consider the quality 
of regulation, as well-devised regulations in the area of envi-
ronmental management could set clear goals and expecta-
tions that may even free up managerial time. Ideally, a coun-
try-level index of the strength of environmental policy would 
be used to test this alternative premise, but only few provide 
data for the periphery countries included in my sample. For 
example, the World Bank’s CPIA policy and institutions for 
environmental sustainability rating or OECD’s Environmen-
tal Policy Stringency Index would be highly suitable, but 
generally do not provide data on many periphery countries. 
In a similar vein, the Climate Change Performance Index, an 
independent monitoring tool for tracking countries’ climate 
mitigation performance, only covers 17 out of the 30 coun-
tries in my sample. Although not specifically targeted at the 
strength of environmental regulations, Yale’s Environmental 
Performance Index ranks 180 countries on climate change 
performance and provides a gauge at a national scale of how 
close countries are to established environmental policy tar-
gets. I therefore use this index as an alternative moderating 
variable, instead of the measure of management’s time that is 
spent dealing with regulations. Poisson regression estimates 
show that this alternative measure tends to have a positive, 
rather than a negative moderation effect, on the relationship 
between foreign technology licensing and firms’ adoption 
of environmentally friendly measures, although it is only 
marginally significant in the models (p < 0.10). Scholars are 
advised to look into these differences between the quantity 
of regulation and regulatory quality more in future research, 
particularly when better data on the quality of environmental 
regulation becomes available for periphery countries.2  The detailed results are available from the author upon request.
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Furthermore, since the data analyzed in my study comes 
from a single source, the World Bank Enterprise Survey, 
common method bias could be a reason for concern. Follow-
ing Chang et al. (2010), I took several remedies to avoid or 
minimize any potential common method variance bias, ex 
ante at the research design stage, and also ex post in the form 
of statistical analyses. First, a number of key variables of 
interest are objective in nature, rather than more perception-
based, such as whether firms obtained licensed technology, 
and whether or not they mention the environment in their 
strategic objectives. Second, my framework includes inter-
action between key concepts, resulting in more complicated 
specifications of regression models that reduce the likeli-
hood of common method bias (Chang et al., 2010; Li, 2020). 
Third, some key variables of interest are measured at differ-
ent points in time, which for example relates to a firm obtain-
ing licensed foreign technology, as the associated variable is 
coded positively when a firm changed its answer from “no” 
to “yes” in consecutive surveys on the Enterprise Survey 
question asking whether the firm uses technology licensed 
from a foreign-owned company at that point in time. Fourth, 
in addition to these remedies, I also conducted two ex-post 
analyses to verify statistically if common method bias is a 
concern, the first one being Harman’s one-factor approach. 
Through unrotated factor analysis of all key variables in the 
model, I obtained five factors, which collectively accounted 
for 59% of the total variance (Podsakoff, MacKenzie, Lee, 
& Podsakoff, 2003). Next, I performed a partial correlation 
procedure whereby the first unrotated factor is partialed out 
from the exploratory factor analysis, to determine whether 
the theoretical relationships among the variables of interest 
still continue to hold (Chang et al., 2010). Neither of these 
ex-post analyses suggests that common method bias is a con-
cern in my study.

Coarsened exact matching

To ensure that the firms with and without licensed foreign 
technology are comparable and to limit possible bias asso-
ciated with obtaining such technology being a reflection 
of firm experience, I test the robustness of my results on a 
matched sample (e.g., Larsen & Witte, 2023). Specifically, 
I use coarsened exact matching (CEM) to match firms with 
licensed foreign technology to firms without this technology 
on relevant control variables that relate to a firm’s expe-
rience. That is, the matching variables include firm age, 
whether a firm has an internationally recognized quality 
certification, its degree of specialization, and the composite 
measure that captures the degree to which a firm exports and 
imports as a percentage of its annual sales. These variables 
reflect different dimensions of firm experience, including 
experience with different products and international experi-
ence. I match exactly for binary outcomes (i.e., two bins), Ta

bl
e 

1  
(c

on
tin

ue
d)

Va
ria

bl
e

M
ea

n
S.

D
.

M
in

.
M

ax
.

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17

23
. T

op
 

m
an

ag
er

 is
 

fe
m

al
e

−
 0

.0
1

0.
00

−
 0

.0
1

−
 0

.0
3

0.
06

24
. C

ha
ng

e 
in

 th
e 

nu
m

be
r o

f 
em

pl
oy

ee
s 

ov
er

 la
st 

3 
ye

ar
s

−
 0

.0
2

−
 0

.0
4

0.
00

−
 0

.0
1

−
 0

.0
1

−
 0

.0
1

25
. P

er
ce

nt
-

ag
e 

of
 

em
pl

oy
ee

s 
w

or
ki

ng
 o

n 
te

m
po

ra
ry

 
ba

si
s

0.
03

0.
01

0.
00

−
 0

.0
1

−
 0

.0
2

0.
01

0.
01



461Journal of International Business Policy (2025) 8:447–473	

Table 2   Poisson regression estimates of firms’ adoption of measures aimed at improving environmental impact

Independent 
variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Firm obtained 
licensed for-
eign technol-
ogy (H1)

– 0.13 (.04) [.000] 0.08 (.02) [.001] 0.16 (.04) [.000] 0.16 (.04) [.000] 0.15 (.04) [.000] 0.11 (.03) [.000]

Foreign technol-
ogy x Firm’s 
productivity 
(H2)

– – 0.63 (.30) [.041] - – – 0.74 (.34) [.030]

Foreign 
technology x 
Environment 
in strategic 
objectives 
(H3a)

– – – 0.05 (.02) [.039] – – 0.05 (.02) [.020]

Foreign technol-
ogy x Custom-
ers require 
adherence to 
environmen-
tal standards 
(H3b)

– – – – 0.05 (.02) [.033] – 0.06 (.03) [.040]

Foreign technol-
ogy x Percent-
age of senior 
management’s 
time spent on 
regulations 
(H4)

– – – – – 0.08 (.03) 
[.013]

– 0.08 (.03) 
[.010]

Firm’s produc-
tivity

− 0.10 (.31) 
[.742]

− 0.13 (.32) 
[.686]

− 0.20 (.40) 
[.623]

− 0.11 (.31) 
[.721]

− 0.12 (.32) 
[.701]

− 0.11 (.32) 
[.721]

− 0.23 (.32) 
[.472]

Environmental 
issues are 
in strategic 
objectives

0.16 (.01) [.000] 0.15 (.01) [.000] 0.15 (.01) [.000] 0.08 (.04) [.048] 0.15 (.01) [.000] 0.15 (.01) [.000] 0.08 (.04) [.042]

Custom-
ers require 
adherence to 
environmental 
standards

0.12 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.08 (.04) [.045] 0.12 (.01) [.000] 0.10 (.05) [.043]

Percentage of 
management’s 
time spent on 
regulations

0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.05 (.06) [.395] 0.06 (.06) [.326]

Firm age − 0.05 (.02) 
[.002]

− 0.05 (.02) 
[.002]

− 0.05 (.02) 
[.001]

− 0.05 (.02) 
[.002]

− 0.05 (.02) 
[.002]

− 0.05 (.02) 
[.002]

− 0.05 (.02) 
[.002]

Firm is a 
medium 
enterpriseα

0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000]

Firm is a large 
enterpriseα

0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000]

Firm’s total 
annual sales

0.04 (.07) [.503] 0.05 (.07) [.448] 0.06 (.07) [.398] 0.05 (.07) [.471] 0.05 (.07) [.456] 0.05 (.07) [.471] 0.05 (.07) [.429]

Firm has quality 
certificate

0.04 (.01) 
[.009}

0.03 (.01) [.018] 0.03 (.01) [.016] 0.03 (.01) [.012] 0.03 (.01) [.014] 0.03 (.01) [.017] 0.04 (.01) [.010]
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Table 2   (continued)

Independent 
variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Firm is part 
of a multi-
establishment 
enterprise

0.03 (.01) [.020] 0.03 (.01) [.042] 0.03 (.01) [.058] 0.03 (.01) [.039] 0.03 (.01) [.034] 0.03 (.01) [.029] 0.03 (.01) [.035]

Firm is a 
shareholding 
company

− 0.01 (.01) 
[.450]

− 0.01 (.01) 
[.532]

− 0.01 (.01) 
[.487]

− 0.01 (.01) 
[.490]

− 0.01 (.01) 
[.467]

− 0.01 (.01) 
[.490]

− 0.01 (.01) 
[.412]

Firm’s degree of 
specialization

− 0.05 (.01) 
[.001]

− 0.05 (.01) 
[.001]

− 0.05 (.01) 
[.001]

− 0.05 (.01) 
[.002]

− 0.05 (.01) 
[.001]

− 0.05 (.01) 
[.001]

− 0.05 (.01) 
[.002]

Firm’s degree 
of perceived 
business 
obstacles

0.02 (.01) [.239] 0.01 (.01) [.415] 0.01 (.01) [.364] 0.01 (.01) [.441] 0.01 (.01) [.466] 0.01 (.01) [.447] 0.01 (.01) [.421]

Firm has formal 
training 
programs for 
employees

0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000] 0.09 (.01) [.000]

Firm’s main 
market is 
the national 
marketβ

− 0.03 (.01) 
[.060]

− 0.03 (.01) 
[.042]

− 0.03 (.01) 
[.044]

− 0.03 (.01) 
[.035]

− 0.03 (.01) 
[.041]

− 0.03 (.01) 
[.035]

− 0.03 (.01) 
[.032]

Firm’s main 
market is the 
international 
marketβ

0.01 (.01) [.665] 0.01 (.01) [.604] 0.01 (.01) [.662] 0.01 (.01) [.637] 0.01 (.01) [.627] 0.01 (.01) [.592] 0.01 (.01) [.684]

Firm’s value 
chain partici-
pation

0.05 (.02) [.000] 0.05 (.02) [.002] 0.05 (.02) [.002] 0.05 (.02) [.003] 0.05 (.02) [.003] 0.05 (.02) [.002] 0.05 (.02) [.002]

Percentage of 
firm that is 
state-owned

0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000]

Percentage 
of firm that 
largest owners 
own

− 0.06 (.01) 
[.000]

− 0.06 (.01) 
[.000]

− 0.06 (.01) 
[.000]

− 0.06 (.01) 
[.000]

− 0.06 (.01) 
[.000]

− 0.06 (.01) 
[.000]

− 0.06 (.01) 
[.000]

Years of experi-
ence of top 
manager

0.07 (.01) [.000] 0.07 (.01) [.000] 0.07 (.01) [.000] 0.07 (.01) [.000] 0.07 (.01) [.000] 0.07 (.01) [.000] 0.07 (.01) [.000]

Top manager is 
female

0.02 (.02) [.228] 0.02 (.02) [.338] 0.02 (.02) [.360] 0.02 (.02) [.322] 0.02 (.02) [.313] 0.02 (.02) [.265] 0.02 (.02) [.265]

Change in num-
ber of employ-
ees over last 3 
years

− 0.02 (.03) 
[.518]

− 0.02 (.03) 
[.558]

− 0.02 (.03) 
[.563]

− 0.02 (.03) 
[.535]

− 0.02 (.03) 
[.527]

− 0.02 (.03) 
[.547]

− 0.02 (.03) 
[.521]

Percentage of 
employees 
working on 
temporary 
basis

0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000]

LR Chi2 1281.7 [.000] 1293.8 [.000] 1296.9 [.000] 1297.4 [.000] 1296.9 [.000] 1300.2 [.000] 1308.1 [.000]
Log likelihood − 5117.1 − 5111.1 − 5109.5 − 5109.3 − 5109.0 − 5107.9 − 5103.9
Pseudo R2 0.11 0.12 0.12 0.12 0.12 0.12 0.13

Intercept and industry dummies included but not shown; Robust standard errors in parentheses; p values in brackets; Number of observations: 
2237; Country and year fixed effects included; α Reference category is small enterprises; β Reference category is firms whose main market is the 
local market
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while I use the Stata default algorithm (Sturges) for con-
tinuous variables. This decreases the sample size to 1968. 
Table 3 shows the results of the Poisson regression analysis 
on the matched sample. From this table, it can be concluded 
that Models 2 through 7 continue to lend support to all 
hypothesized effects (p < 0.05).

Two‑stage least squares regression

Although my study employs a matching method to address 
possible sources of bias, reverse causality, and hence endo-
geneity, could remain a concern. For example, firms which 
improve their environmental impact may find it easier to 
participate in global technology markets and be selected as 
a licensee of foreign technology in a licensing agreement. To 

test this premise, I have performed logistic regression analy-
ses that estimate the likelihood that periphery country firms 
obtain licensed foreign technology. These models indicate 
that neither firms’ adoption of any measure that is aimed at 
improving their environmental impact, nor the amount of 
such measures adopted, significantly affect the likelihood 
of technology licensing, thereby alleviating reverse causal-
ity concerns3.

Further issues could arise if the decision to obtain 
licensed foreign technology is correlated with not only the 
observed characteristics included in the above-described 
matching routine but also correlated with unobserved char-
acteristics. For example, firms that choose to license foreign 

Fig. 1   Graphical representation of the regression results

3  The results of these analyses are available from the author upon 
request.
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technology may already be predisposed to adopting environ-
mentally friendly measures because of unobserved varia-
tion across industries that affects both decisions. Therefore, 
I use a two-stage least-squares Poisson (2SLS) estimator 
to obtain consistent parameter estimates. Similar to prior 
work (Larsen & Witte, 2023; Leone et al., 2015; Reitzig & 
Puranam, 2009), I generated Mundlak (1978) instruments 
by running regressions against firms’ propensity to obtain 
licensed foreign technology using year and industry dum-
mies, extracting parameter estimates and attaching these 
values to the observations. This generated two instruments, 
Time Tendency and Industry Tendency, which can be inter-
preted as standard practices and propensities for the partici-
pation in international technology markets across industries 
and time. These sector and time propensities are likely to be 
mainly influenced by industry expectations, media cover-
age or consultancy suggestions, which tend to emphasize 
technology licensing in different ways depending on the sec-
tor and predominant practices in certain time periods (cf. 
Larsen & Witte, 2023; Leone et al., 2015). I therefore expect 
the instruments to be exogenous to the main specification. 
Table 4 shows the first- and second-stage results of the 2SLS 
regression analysis. The Hansen’s J-χ2 is a test of overiden-
tifying restrictions, which shows that the null hypothesis that 
the overidentifying restrictions are valid cannot be rejected, 
providing some evidence for the exogeneity of the instru-
ments. The F-statistic in the first stage is satisfactory, and 
the null hypothesis of underidentification is rejected. As can 
be seen in Table 4, the models continue to indicate support 
for the hypothesized effects of my theoretical framework.

Discussion

Contributions, implications, and insights

The contributions of my study are twofold. First, my study 
enhances scholarly understanding of the conditions under 
which the international transfer of technology to periphery 
countries leads firms in these countries to improve their 
environmental impact. Whereas it has been suggested that 
technology licensing could serve as an important channel 
for the transfer of clean technology, in addition to foreign 
direct investment which has been more widely studied 
(Kolk, 2015; Popp, 2011; Pueyo et al., 2012), this premise 
had rarely been tested empirically. My findings are in line 
with these suggestions and indicate that foreign technology 
licensing can indeed serve as a mechanism that helps PCFs 
improve their environmental impact, but these findings also 
suggest an important nuance, namely that PCFs’ ability, 
motivation and opportunity matter substantially, too. That 
is, my study indicates that the positive effect of technology 
licensing on PCFs’ adoption of environmentally friendly 

measures hinges on their productivity levels, their intrinsic 
and extrinsic motivation, and the attention capacity of its 
senior management. Taken together, the AMO framework 
delivers new insights by presenting a dynamic, multifaceted 
model that captures the collective effects of ability, motiva-
tion, and opportunity. It clarifies that technology transfer’s 
success is contingent not solely on a firm’s technical skills 
but also on managerial motivations and favorable environ-
mental conditions that facilitate the effective implementation 
of technology.

Second, this integrative approach not only fills critical 
gaps left by previous unidimensional models but also offers 
practical managerial implications and policy insights in the 
area of climate policy. As for the former, periphery firm 
managers are encouraged to reflect on the role of ability, 
motivation and opportunity in their organization, if they are 
to maximize the potentially positive impact of deploying 
cleaner foreign technology on their environmental footprint. 
Two aspects in particular seem to be under managers’ con-
trol, namely their firm’s absorptive capacity and the intrin-
sic motivation of its workers. When both are strengthened, 
for example by allowing for more creativity in processes 
of resource recombination (Verbeke & Kano, 2016), or by 
embedding environmental values and norms in the corpo-
rate culture (Albertini, 2019; Robertson & Barling, 2013), a 
greater amount of environmentally friendly measures can be 
taken after introducing foreign technology in firms’ produc-
tion processes.

Regarding insights in the area of climate policy, organiza-
tions such as UNCTAD have consistently called for targeted 
policy interventions to facilitate a more robust transfer of 
clean energy technologies, often through the active involve-
ment of MNEs (e.g., World Investment Report, 2023). My 
study directly engages with this policy discourse by examin-
ing how licensing agreements serve as a critical channel for 
the transfer of relatively mature, yet cleaner, foreign tech-
nologies to firms in peripheral countries. By applying an 
AMO framework, I move beyond traditional models that 
focus solely on a firm’s absorptive capacity. Instead, my 
study highlights how a firm’s internal competencies (abil-
ity), its intrinsic and extrinsic incentives to innovate (moti-
vation), and the external contextual enablers (opportunity) 
co-determine the effective deployment of licensed technolo-
gies for improving environmental impact. This integrated 
perspective not only aligns with UNCTAD’s emphasis on 
the role of MNEs as facilitators of technology transfer but 
also offers nuanced insights for policymakers. The findings 
of my study namely suggest that for licensed technology to 
translate into tangible environmental gains, PCFs must also 
be motivated—both intrinsically and extrinsically—to prior-
itize sustainable practices, and they must operate within an 
enabling policy environment that provides ample opportuni-
ties to explore and work with all features of the technology. 
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Table 3   Regression on a CEM sample

Independent 
variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Firm obtained 
licensed for-
eign technol-
ogy (H1)

– 0.10 (.04) [.009] 0.17 (.07) [.016] 0.08 (.03) [.006] 0.08 (.03) [.008] 0.11 (.04) [.008] 0.10 (.03) [.000]

Foreign technol-
ogy x Firm’s 
productivity 
(H2)

– – 0.55 (.27) [.039] – – – 0.48 (.23) [.034]

Foreign 
technology x 
Environment 
in strategic 
objectives 
(H3a)

– – – 0.04 (.02) [.014] – – 0.05 (.02) [.022]

Foreign technol-
ogy x Custom-
ers require 
adherence to 
environmen-
tal standards 
(H3b)

– – – – 0.04 (.02) [.021] – 0.05 (.02) [.020]

Foreign technol-
ogy x Percent-
age of senior 
management’s 
time spent on 
regulations 
(H4)

– – – – − 0.11 (.03) 
[.000]

− 0.11 (.03) 
[.000]

Firm’s produc-
tivity

− 0.07 (.27) 
[.781]

− 0.08 (.27) 
[.770]

− 0.14 (.37) 
[.706]

− 0.07 (.27) 
[.782]

− 0.06 (.27) 
[.809]

− 0.08 (.27) 
[.772]

− 0.14 (.37) 
[.712]

Environmental 
issues are 
in strategic 
objectives

0.17 (.01) [.000] 0.17 (.01) [.000] 0.17 (.01) [.000] 0.17 (.01) [.000] 0.17 (.01) [.000] 0.17 (.01) [.000] 0.15 (.01) [.000]

Custom-
ers require 
adherence to 
environmental 
standards

0.12 (.01) [.000] 0.12 (.01) [.000] 0.12 (.01) [.000] 0.12 (.01) [.000] 0.12 (.01) [.000] 0.12 (.01) [.000] 0.10 (.01) [.000]

Percentage of 
management’s 
time spent on 
regulations

0.12 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.12 (.01) [.000] 0.10 (.01) [.000] 0.10 (.01) [.000]

Firm age − 0.08 (.02) 
[.000]

− 0.08 (.02) 
[.002]

− 0.08 (.02) 
[.002]

− 0.08 (.02) 
[.002]

− 0.08 (.02) 
[.002]

− 0.08 (.02) 
[.002]

− 0.08 (.02) 
[.001]

Firm is a 
medium 
enterpriseα

0.10 (.01) [.000] 0.10 (.01) [.000] 0.10 (.01) [.000] 0.10 (.01) [.000] 0.10 (.01) [.000] 0.10 (.01) [.000] 0.10 (.01) [.000]

Firm is a large 
enterpriseα

0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.10 (.01) [.000]

Firm’s total 
annual sales

0.04 (.06) [.470] 0.04 (.06) [.461] 0.05 (.06) [.423] 0.04 (.06) [.459] 0.04 (.06) [.481] 0.04 (.06) [.457] 0.04 (.06) [.409]

Firm has quality 
certificate

0.05 (.02) 
[.001}

0.05 (.02) [.002] 0.05 (.02) [.002] 0.05 (.02) [.001] 0.05 (.02) [.001] 0.05 (.02) [.002] 0.05 (.02) [.001]
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Table 3   (continued)

Independent 
variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Firm is part 
of a multi-
establishment 
enterprise

0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000]

Firm is a 
shareholding 
company

– 0.02 (.01) 
[.060]

– 0.02 (.01) 
[.070]

– 0.02 (.01) 
[.062]

– 0.02 (.01) 
[.061]

– 0.02 (.01) 
[.079]

– 0.02 (.01) 
[.061]

– 0.02 (.01) 
[.048]

Firm’s degree of 
specialization

– 0.08 (.02) 
[.000]

– 0.07 (.02) 
[.000]

– 0.07 (.02) 
[.000]

– 0.07 (.02) 
[.000]

– 0.07 (.02) 
[.000]

– 0.07 (.02) 
[.000]

– 0.07 (.02) 
[.000]

Firm’s degree 
of perceived 
business 
obstacles

0.01 (.01) [.384] 0.01 (.01) [.462] 0.01 (.01) [.416] 0.01 (.01) [.507] 0.01 (.01) [.542] 0.01 (.01) [.506] 0.01 (.01) [.507]

Firm has formal 
training 
programs for 
employees

0.12 (.01) [.000] 0.12 (.01) [.000] 0.12 (.01) [.000] 0.11 (.01) [.000] 0.12 (.01) [.000] 0.12 (.01) [.000] 0.11 (.01) [.000]

Firm’s main 
market is 
the national 
marketβ

– 0.07 (.01) 
[.000]

– 0.07 (.01) 
[.000]

– 0.07 (.01) 
[.000]

– 0.07 (.01) 
[.000]

– 0.07 (.01) 
[.000]

– 0.07 (.01) 
[.000]

– 0.07 (.01) 
[.000]

Firm’s main 
market is the 
international 
marketβ

0.01 (.01) [.607] 0.01 (.02) [.656] 0.01 (.02) [.578] 0.01 (.02) [.599] 0.01 (.02) [.677] 0.01 (.02) [.766] 0.01 (.02) [.647]

Firm’s value 
chain partici-
pation

0.08 (.02) [.000] 0.07 (.02) [.000] 0.07 (.02) [.000] 0.07 (.02) [.000] 0.07 (.02) [.000] 0.07 (.02) [.000] 0.07 (.02) [.000]

Percentage of 
firm that is 
state-owned

0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000]

Percentage 
of firm that 
largest owners 
own

– 0.06 (.01) 
[.000]

– 0.06 (.01) 
[.000]

– 0.06 (.01) 
[.000]

– 0.06 (.01) 
[.000]

– 0.06 (.01) 
[.000]

– 0.06 (.01) 
[.000]

– 0.06 (.01) 
[.000]

Years of experi-
ence of top 
manager

0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.10 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000] 0.11 (.01) [.000]

Top manager is 
female

0.00 (.02) [.977] 0.00 (.02) [.890] 0.00 (.02) [.867] 0.00 (.02) [.875] 0.00 (.02) [.917] 0.00 (.02) [.971] 0.00 (.02) [.995]

Change in num-
ber of employ-
ees over last 3 
years

0.01 (.02) [.685] 0.01 (.02) [.674] 0.01 (.02) [.667] 0.01 (.02) [.695] 0.01 (.02) [.695] 0.01 (.02) [.666] 0.01 (.02) [.684]

Percentage of 
employees 
working on 
temporary 
basis

0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000] 0.05 (.01) [.000]

LR Chi2 1883.0 [.000] 1886.3 [.000] 1888.8 [.000] 1892.4 [.000] 1891.7 [.000] 1899.9 [.000] 1910.5 [.000]
Log-likelihood – 7708.0 – 7706.3 – 7705.1 – 7703.3 – 7703.6 – 7699.5 – 7694.2
Pseudo R2 0.11 0.11 0.11 0.11 0.11 0.11 0.12

Intercept and industry dummies included but not shown; Robust standard errors in parentheses; p values in brackets; Number of observations: 
1968; Country and year fixed effects included; α Reference category is small enterprises; β Reference category is firms whose main market is the 
local market
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From a policy perspective, this means that efforts aimed 
at reducing emissions cannot rely solely on facilitating 
technology licensing. Instead, policymakers should design 
interventions that bolster the internal capabilities of firms 
(cf. Hendriks, 2017). This might include the development 
of targeted capacity-building programs, improved access 
to training in cutting-edge green technologies, and public 
investments that enhance technological infrastructure. Such 
measures will help ensure that periphery firms are not only 
recipients of foreign technology but are also well-equipped 
to absorb, adapt, and fully integrate these innovations into 
their production processes.

In parallel, climate policy should incorporate incentive 
structures to nurture a strong commitment to sustainability. 
Fiscal incentives, environmental subsidies, and regulatory 
frameworks that reward green innovations may be essential 
for driving both intrinsic and extrinsic motivation among 
firms. By aligning national sustainability goals with inter-
national benchmarks such as the Paris Agreement and the 
Sustainable Development Goals, policymakers can create 
a robust impetus for firms to go beyond simple technology 
adoption, fully leveraging licensed technologies to improve 
their environmental impact. Certification could also play 
an important role in clarifying what customer demands are 
in terms of firms’ sustainability efforts, while at the same 
time reducing some of the uncertainty surrounding the 
effectiveness of these efforts (Montiel et al., 2019; Prado & 
Woodside, 2015). Considering that my findings indicate that 
extrinsic motivation has an important effect in co-shaping 
the positive effect of licensed technology on firms’ environ-
mental impact, policymakers could consider encouraging 
greater usage of sustainability certificates in various manu-
facturing industries, to institutionalize that these certificates 
are expected by customers.

Finally, policymakers may address the external oppor-
tunity structures that shape how technology is deployed. 
Streamlining administrative procedures, reducing bureau-
cratic obstacles, and fostering collaborative networks among 
industry, academia, and government can create an ecosystem 
where firms have the time and regulatory support needed to 
maximize technology benefits. Such a supportive external 
environment not only accelerates the uptake of climate-
friendly innovations but also helps integrate environmental 
objectives into broader economic strategies, by freeing up 
managerial time that can be devoted to getting the most out 
of what cleaner technology has to offer.

By adopting a holistic policy mix that addresses these 
three critical pillars, policymakers can significantly amplify 
the positive impact of technology transfer on environmen-
tal performance, thereby contributing to a more sustain-
able, low-carbon future. By embedding my research within 
current debates in policy circles (e.g., World Investment 
Report, 2023), my study offers a timely contribution that 

not only enriches the academic discourse on clean technol-
ogy transfer but also provides actionable insights for policy 
formulation. Importantly, while policy debates often center 
on the licensing of narrowly defined clean-energy assets, 
my study uncovers that licensing any mature foreign tech-
nology can yield measurable environmental improvements 
in PCFs, as long as firms possess the requisite capacity, 
incentives, and external support. While targeted policies 
for clean-energy technology remain essential, my findings 
indicate that extending such support to include a wider set 
of mature foreign technologies can equally help PCFs adopt 
cleaner processes and raise their environmental standards. In 
general, my findings strengthen the argument that effective 
climate policy must be multidimensional, thereby address-
ing not only financial and technological needs but also the 
strategic and operational imperatives of local firms, to drive 
sustainable development in periphery countries.

Limitations and future research

Several limitations apply to my study. First, the theoretical 
framework hinges on a well-documented premise in tech-
nology transfer literature that the diffusion of advanced for-
eign technology carries a suite of performance-enhancing 
practices, with sustainability as an integral beneficiary. In 
future research, exploring case studies that document the 
specific pathways through which foreign licensing leads to 
environmental upgrades would further clarify the dynamics 
discussed in my study. Such work could disentangle whether 
the observed environmental improvements stem primar-
ily from direct technology attributes or from the broader 
managerial and operational reforms that accompany licens-
ing agreements. Second, I have looked at the amount of cli-
mate-friendly measures that PCFs took over a 3-year period, 
which all likely have a substantial environmental impact, 
considering that they target areas such as energy efficiency 
and waste minimization. Although my study uses a robust 
set of firm-reported environmental efforts, capturing a suite 
of climate-friendly measures, the analysis does not include 
direct validation through quantitative environmental impact 
indicators (e.g., reductions in emissions or improvements in 
energy efficiency). This limitation, inherent in the available 
data from the World Bank Enterprise Survey, is acknowl-
edged as an area for further research, and scholars are encour-
aged to further establish the environmental impact in measur-
able terms such as CO2 reduction or lower emissions of other 
greenhouse gases in future studies. Third, my study focused 
on technology licensing, and not on the type of controlled 
investments by multinational enterprises that are in line with 
the `pollution-haven’ hypothesis, whereby scholars have 
suggested that free exchange will induce the migration of 
low-tech polluting industries to developing countries (Letch-
umanan & Kodama, 2000). Future studies are encouraged 
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Table 4   First-stage and second-stage results of 2SLS regression

First stage Second stage
Independent 
variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Firm obtained 
licensed for-
eign technol-
ogy (H1)

- 0.12 (.04) [.001] 0.11 (.03) [.002] 0.14 (.03) [.000] 0.14 (.03) [.000] 0.18 (.06) [.005] 0.20 (.05) [.000]

Foreign technol-
ogy x Firm’s 
productivity 
(H2)

- - 0.43 (.20) [.037] - - - 0.50 (.25) [.040]

Foreign 
technology x 
Environment 
in strategic 
objectives 
(H3a)

- - - 0.06 (.02) [.011] - - 0.08 (.03) [.010]

Foreign technol-
ogy x Custom-
ers require 
adherence to 
environmen-
tal standards 
(H3b)

- - - - 0.07 (.02) [.009] - 0.08 (.02) [.007]

Foreign technol-
ogy x Percent-
age of senior 
management’s 
time spent on 
regulations 
(H4)

- - - - – 0.10 (.04) 
[.010]

− 0.11 (.05) 
[.022]

Firm’s produc-
tivity

0.02 (.15) [.919] − 0.20 (.38) 
[.595]

− 0.33 (.48) 
[.492]

− 0.28 (.45) 
[.579]

− 0.19 (.33) 
[.576]

− 0.18 (.33) 
[.590]

− 0.21 (.40) 
[.605]

Environmental 
issues are 
in strategic 
objectives

− 0.07 (.02) 
[.000]

0.14 (.02) [.000] 0.16 (.02) [.000] 0.12 (.03) [.000] 0.13 (.03) [.000] 0.14 (.03) [.000] 0.13 (.03) [.000]

Custom-
ers require 
adherence to 
environmental 
standards

− 0.08 (.02) 
[.000]

0.10 (.01) [.000] 0.12 (.02) [.000] 0.12 (.02) [.000] 0.10 (.02) [.000] 0.11 (.02) [.000] 0.11 (.02) [.000]

Percentage of 
management’s 
time spent on 
regulations

− 0.00 (.01) 
[.559]

0.10 (.02) [.000] 0.10 (.03) [.000] 0.11 (.02) [.000] 0.10 (.02) [.000] 0.08 (.04) [.030] 0.09 (.03) [.002]

Firm age − 0.00 (.01) 
[.862]

– 0.09 (.05) 
[.076]

− 0.08 (.04) 
[.045]

− 0.10 (.04) 
[.038]

− 0.08 (.04) 
[.050]

− 0.08 (.04) 
[.053]

– 0.08 (.04) 
[.045]

Firm is a 
medium 
enterpriseα

− 0.01 (.01) 
[.305]

0.12 (.03) [.001] 0.10 (.02) [.000] 0.10 (.02) [.000] 0.11 (.02) [.000] 0.10 (.03) [.000] 0.10 (.03) [.000]

Firm is a large 
enterpriseα

− 0.02 (.01) 
[.058]

0.11 (.03) [.001] 0.14 (.03) [.000] 0.13 (.03) [.000] 0.12 (.03) [.000] 0.14 (.04) [.000] 0.14 (.04) [.000]

Firm’s total 
annual sales

0.01 (.03) [.789] 0.09 (.12) [.413] 0.13 (.10) [.230] 0.11 (.11) [.279] 0.12 (.10) [.277] 0.11 (.11) [.284] 0.12 (.10) [.233]

Firm has quality 
certificate

0.15 (.05) [.003) 0.08 (.04) [.068] 0.12 (.07) [.071] 0.12 (.07) [.074] 0.12 (.07) [.078] 0.12 (.07) [.074] 0.12 (.07) [.076]
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Table 4   (continued)

First stage Second stage
Independent 
variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Firm is part 
of a multi-
establishment 
enterprise

− 0.02 (.01) 
[.017]

0.05 (.03) [.106] 0.10 (.07) [.136] 0.11 (.07) [.113] 0.10 (.07) [.122] 0.06 (.03) [.103] 0.05 (.03) [.132]

Firm is a 
shareholding 
company

0.01 (.01) [.115] – 0.02 (.02) 
[.435]

− 0.02 (.02) 
[.356]

− 0.02 (.02) 
[.375]

− 0.02 (.02) 
[.369]

− 0.02 (.02) 
[.352]

− 0.02 (.02) 
[.338]

Firm’s degree of 
specialization

0.01 (.01) [.107] − 0.08 (.04) 
[.038]

− 0.13 (.06) 
[.030]

− 0.13 (.06) 
[.031]

−0.13 (.06) 
[.030]

− 0.12 (.06) 
[.031]

− 0.13 (.06) 
[.030]

Firm’s degree 
of perceived 
business 
obstacles

– 0.03 (.01) 
[.000]

0.03 (.03) [.299] 0.03 (.03) [.350] 0.02 (.03) [.409] 0.03 (.03) [.331] 0.02 (.03) [.401] 0.03 (.03) [.341]

Firm has formal 
training 
programs for 
employees

0.02 (.01) [.002] 0.11 (.03) [.002] 0.12 (.03) [.000] 0.12 (.03) [.000] 0.12 (.03) [.000] 0.12 (.03) [.000] 0.12 (.03) [.000]

Firm’s main 
market is 
the national 
marketβ

− 0.02 (.01) 
[.022]

− 0.02 (.01) 
[.072]

− 0.04 (.03) 
[.112]

− 0.04 (.03) 
[.108]

− 0.09 (.05) 
[.106]

− 0.03 (.01) 
[.035]

− 0.04 (.03) 
[.102]

Firm’s main 
market is the 
international 
marketβ

0.01 (.01) [.341] 0.05 (.09) [.556] 0.07 (.07) [.291] 0.07 (.07) [.271] 0.08 (.07) [.267] 0.07 (.07) [.337] 0.07 (.07) [.282]

Firm’s value 
chain partici-
pation

0.05 (.01) [.000] 0.08 (.04) [.021] 0.06 (.03) [.046] 0.06 (.03) [.054] 0.06 (.03) [.053] 0.06 (.03) [.053] 0.06 (.03) [.045]

Percentage of 
firm that is 
state-owned

− 0.00 (.01) 
[.440]

0.06 (.02) [.001] 0.08 (.02) [.000] 0.09 (.02) [.000] 0.09 (.02) [.000] 0.09 (.02) [.000] 0.09 (.02) [.000]

Percentage 
of firm that 
largest owners 
own

0.02 (.01) [.033] − 0.07 (.03) 
[.021]

– 0.08 (.03) 
[.010]

− 0.08 (.03) 
[.011]

− 0.08 (.03) 
[.011]

− 0.08 (.03) 
[.011]

− 0.08 (.03) 
[.010]

Years of experi-
ence of top 
manager

0.00 (.01) [.550] 0.08 (.03) [.015] 0.09 (.03) [.003] 0.09 (.03) [.002] 0.09 (.03) [.002] 0.09 (.03) [.002] 0.09 (.03) [.003]

Top manager is 
female

− 0.02 (.01) 
[.039]

0.04 (.04) [.224] 0.06 (.07) [.404] 0.06 (.07) [.383] 0.06 (.07) [.393] 0.06 (.07) [.356] 0.06 (.07) [.381]

Change in num-
ber of employ-
ees over last 3 
years

0.00 (.02) [.886] − 0.05 (.08) 
[.553]

− 0.04 (.09) 
[.648]

− 0.04 (.09) 
[.648]

− 0.04 (.09) 
[.654]

− 0.04 (.09) 
[.645]

− 0.04 (.09) 
[.653]

Percentage of 
employees 
working on 
temporary 
basis

− 0.01 (.01) 
[.351]

0.11 (.05) [.039] 0.09 (.04) [.014] 0.09 (.04) [.013] 0.09 (.04) [.013] 0.09 (.04) [.013] 0.09 (.04) [.014]

Industry ten-
dency

0.10 (.03) [.004]

Time tendency 0.20 (.05) [.000]
Hansen’s J-over-

identification-
test statistic

1.51 [.219] 1.45 [.229] 1.39 [.238] 1.31 [.252] 1.40 [.237] 1.29 [.255]
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to directly contrast the negative impact of such investment 
with the more positive impact related to technology licens-
ing as seen in my study, to fully comprehend the net effect 
of technology transfer to periphery countries. Fourth, the 
constituent factors of the AMO framework may not only 
have an additive effect, but could also have a multiplicative 
effect (Kim et al., 2015; Reinholt et al., 2011). In contrast 
to a combinative model, which posits that ability, motiva-
tion, and opportunity act independently from each other, the 
multiplicative model presents a configuration where each 
of the three dimensions supports and reinforces the other 
two (Kim et al., 2015; Lam et al., 2019). Future studies are 
encouraged to also consider this multiplicative effect when 
estimating how ability, motivation, and opportunity co-shape 
the environmental impact of technology licensing, in addition 
to the additive effect that was theorized in my framework. 
Fifth, scholars are also advised to further look into the role 
of regulation in shaping the environmental impact of licensed 
foreign technology. As described above, I performed an addi-
tional analysis with an alternative moderating variable relat-
ing to the regulation that could affect senior management’s 
time and attention, since the World Bank measure that was 
used in my main models tends to capture quantity of regu-
lation, but not so much the quality of regulation. Yet, how 
regulations shape the uptake of climate-friendly measures 
following the transfer of licensed foreign technology could 
differ depending on whether we consider quality rather than 
quantity, as well-devised regulations in the area of environ-
mental management could set clear goals and expectations 
that may even free up, rather than constrain, managerial time. 
Analyses indicate that an alternative measure based on Yale’s 
Environmental Performance Index tends to have a positive, 
rather than a negative moderation effect, on the relationship 
between foreign technology licensing and firms’ adoption 
of environmentally friendly measures, although this effect 
is only marginally significant in the models. Yale’s Environ-
mental Performance Index ranks 180 countries on climate 
change performance, and because of this extensive coverage, 
is therefore suitable in the context of periphery countries, 

unlike certain alternative indices that only provide data on 
developed economies. The index, however, is also suboptimal 
when it comes to the assessment of environmental regula-
tion, as it provides a general gauge of how close countries 
are to established environmental policy targets. Scholars are 
advised to look into possible differences between the quan-
tity of regulation and regulatory quality in future research, 
particularly when better data on the quality of environmental 
regulation becomes available for periphery countries.
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