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A B S T R A C T   

There is now evidence of a growing demand for green product innovation (GPI), leading to reduced negative 
environmental effects. This context is an opportunity for the organizational reconfiguration of companies in the 
manufacturing sector to accommodate these new product attributes and characteristics. Although the identifi-
cation of the determinants of GPI has improved, its characterization is still fragmented and there is limited 
coherence in terms of the administrative approach leading to GPI development. The main purpose of this paper is 
the selection and configuration of the determinants of GPI and their organization into an innovation management 
model. This is achieved by identifying and categorizing the determinants of GPI in association with green 
innovation capabilities (GIC) and organizational dimensions (OD). The results provide a set of determinants of 
GPI, paving the way for organizational challenges, the adaptation and definition of new GIC, and the selection of 
green-oriented OD. All the above is represented in a framework showing the structural relationships and oper-
ationalized in a matrix product of the taxonomy referring to how the determinants of GPI affect GIC and OD, thus 
facilitating the definition of the variables that assess the progress of the company in pursuit of GPI. This research 
contributes in the field of management and organizational theories for the managerial transition to sustainable 
development from the dynamics typical of innovation. It also widens the scope of study for researchers, 
manufacturing company managers, and governmental bodies responsible for environmental management.   

1. Introduction 

Political, institutional, and individual actors’ growing interest in 
promoting environmental sustainability (Chang, 2017; Kong et al., 
2016; Su et al., 2017) has put pressure on the market to design inno-
vative products with minimal environmental impact (Hukkinen, 1995; 
Melander, 2018). These products, referred to as green product innova-
tion (GPI), can potentially become a novel business opportunity for 
manufacturing firms, helping them to meet these new demands and 
expectations. 

GPI distinguishes itself from conventional innovative products (CIP) 
(Chen and Chang, 2013; Pons et al., 2018) because the resulting prod-
ucts impact on socially conscious customers who are willing to pay a 
higher price for them (Niedermeier et al., 2021; Sana, 2020). It also 

favors the potential motivations of governments by trying to offset the 
cost of achieving a sustainable development (Sana, 2020; Wang et al., 
2020). This is translated into a comparative and competitive advantage 
given that GPI brings benefits for firms while helping to preserve natural 
resources for future generations (Pérez-Pérez et al., 2021). 

However, many organizations are not yet convinced about producing 
and developing green products for various reasons, including the high 
investment involved (Rehman Khan et al., 2018), the risk aversion when 
making financial investments (Stucki, 2019), and limited government 
support. Also relevant is also the lack of studies aimed at consolidating 
GPI from organizational and management theories (Dangelico et al., 
2016) and the lack of clarity on how to address its determinants at the 
organizational level (Jasti et al., 2015; Tariq et al., 2017). For GPI 
development, every area of the firm must be involved (Hukkinen, 1995) 
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because the process of designing, creating, producing, and marketing 
green products requires an interdisciplinary approach (Ulrich and 
Eppinger, 2012). 

Various studies report that there are certain determinants for the 
production and marketing of innovative green products (Chen and 
Chang, 2013; Dangelico and Pujari, 2010; Dangelico and Vocalelli, 
2017; Lee and Kim, 2011; Melander, 2017; Tsai, 2012). These generally 
involve improving and using environmentally friendly materials (Ma 
et al., 2018); manufacturing products with recycled components; 
reducing energy consumption; using less packaging (Chen and Chang, 
2013); and reusing, remanufacturing, and recycling inputs to reduce the 
harmful effects on the environment (Dangelico and Pujari, 2010). 

Studies have been conducted in fields like innovation and environ-
mental economics and management to identify the factors that drive 
organizations to develop GPI (Alharthey, 2019; Chang, 2016; Tan et al., 
2019). However, there is still a fragmented and disconnected approach 
to this identification (Jasti et al., 2015; Tariq et al., 2017), hindering the 
achievement, shaping, and implementation of GPI at the organizational 
level (Chang, 2016; Jasti et al., 2015). Furthermore, there is no consis-
tency among the different factors and theoretical approaches leading to 
its development (Dangelico et al., 2016; El-Kassar and Singh, 2019; Jasti 
et al., 2015; Sdrolia and Zarotiadis, 2019). 

Further analyses are required to examine how firms integrate 
corporate sustainability with the support of organizational manage-
ment, under a systemic perspective and with a holistic vision (Engert 
et al., 2016), thereby strengthening the different determinants to ach-
ieve environmental sustainability. Furthermore, given the need to 
evolve towards environmental protection, organizations must adopt 
new or significantly improved innovation management systems based 
on organizational support models to underpin the creation, design, and 
implementation of the required changes (Robledo-Velásquez, 2019). 

The Resource-Based View (RBV) theory has so far been the most 
widely used to study how organizations manage green innovation (Tariq 
et al., 2017). According to this theory, firms with the best resources and 
capabilities (and their orchestration with the firms’ activities) may gain 
comparative and competitive advantages in terms of environmental 
sustainability (Hart, 1995; Hart and Dowell, 2011; Leih et al., 2015; 
Tariq et al., 2017; Teece, 2018a). Nonetheless, different research studies 
based on RBV have so far been unable to determine how companies 
maintain competitive advantages using resources and capabilities. Most 
works have focused on resources, while the use of green innovation 
capabilities (GIC) has been little studied (Tariq et al., 2017), even 
though firms that opt for GPI need new capabilities to coherently face 
the rigors inherent in environmental sustainability (Mellett et al., 2018; 
Mousavi and Bossink, 2018). 

Such capabilities, in turn, impact on the business design and opera-
tion of firms and demand the support of the organizational dimensions 
(OD), given that they are interdependent (Teece, 2018a). There may 
therefore be complementary and interrelated effects between GIC and 
the organizational driving forces involved in environmental matters, 
directed towards the promotion of proactive corporate environmental 
practices (Bowen et al., 2001; Rodriguez and Wiengarten, 2017). In view 
of all the above, the organizational capabilities and dimensions through 
which innovation can be managed should be analysed to understand the 
determinants in pursuit of GPI at the organizational level. 

Firms have become increasingly interested in gaining a greater un-
derstanding of the notion of innovation capabilities (IC) related to 
environmental sustainability. Several studies from different areas of 
knowledge and application fields have been developed, especially in the 
productive sector (Amores-Salvadó et al., 2015; Ardyan et al., 2017; 
Dangelico et al., 2016; Fan et al., 2017; Fernando et al., 2019; Gao and 
Zhang, 2013; Joo et al., 2018; Lin et al., 2011; Liu and Gong, 2018; 
Mellett et al., 2018; Ramanathan et al., 2018; Saenz and Atoche-Kong, 
2014; Wang and Zhang, 2018; Wu, 2014; Wu and Hu, 2015; Xu and 
Wang, 2018). However, to the best of the authors’ knowledge, none of 
the research papers have constructed GIC or studied them under 

strategic functional skills and pillars directed towards the creation of GPI 
which, together with OD, can lead the organization to respond to the 
identified determinants. 

Therefore, this study integrates the analysis of GIC and OD as a so-
lution that could serve as a systemic approach to implementing the 
determinants of GPI. In addition, the research aims to intervene in the 
structuring of the IC functional approach with theories concerning 
green-oriented OD and associated with determinants that can direct the 
organization towards innovation management to generate GPI. This 
solution means strategically configuring the GIC, OD, and determinants 
to form a system of interrelated elements leading to GPI creation, which 
will show how they are interconnected and complement each other 
under a conceptual framework that favors GPI development for the 
purpose of improving firms’ economic, social, and environmental 
performance. 

This approach aims to provide solutions to reduce environmental 
impacts from a corporate perspective among manufacturing firms. 
Hence, the purpose of this paper, which has a conceptual focus, is to 
answer the following research questions: (1) what are the constitutive 
determinants of GPI? and (2) What is the configuration of the GIC, OD, 
and determinants in pursuit of GPI? 

This paper is structured as follows. Section two provides a theoretical 
background, section three describes the methodology, section four 
presents the results, section five contains the discussions, and last sec-
tion six presents the conclusions, limitations, and future lines of work. 

2. Theoretical background 

2.1. Green innovation capabilities 

In line with theoretical postulations, GIC characterization starts from 
the concept of resources and capabilities and continues with organiza-
tional and management capabilities towards dynamic capabilities, from 
where it moves towards IC with extension to the green approach. 
Capability refers to the ability, faculty, strength, or power to do some-
thing in light of the proposed objectives (Renard and St-amant, 2003), 
where strategic management is key to adapting, integrating, and 
reconfiguring these capabilities into the organization (Teece et al., 
1997). Strategy entails organizational and management capabilities that 
enable a firm’s resources to be mobilized, commanded, and exploited to 
achieve its strategic objectives (OECD/Eurostat, 2018). These capabil-
ities reflect the interactions between resources and capabilities, which 
are constantly evolving and framed in systemic properties (Renard and 
St-amant, 2003; Teece, 2018b). As an interrelated and dynamic system, 
an organization is under constant evolution and adaptation, for which it 
requires certain capabilities. This is where Dynamic Capability (DC), a 
particular type of organizational capability, comes into play (Renard 
and St-amant, 2003). DC enables opportunities to be detected and 
configured, and the company’s assets to be reconfigured (Teece, 2007, 
2018a). At the same time, DC acknowledges the importance of innova-
tion, facilitating the ability of organizations to produce new products in 
a more natural way and using a systemic approach (Teece, 2018b). 
Consequently, DC involves diversification and change, leading to the IC 
concept. According to Lahovnik and Breznik (2014), IC are acknowl-
edged as the most relevant type of DC, enabling a competitive edge to be 
built and maintained. 

For Burgelman, Maidique and Wheelwright (2004), IC are an integral 
set of characteristics which support and make an organization’s tech-
nological innovation strategies flexible. IC are the organizational capa-
bilities needed to consolidate innovation (Serrano-García et al., 2017; 
Serrano-García and Robledo-Velásquez, 2013a). According to Guan and 
Ma (2003) and Adler and Sbenbar (1990), IC allow new products to be 
created and processing and manufacturing technologies to be adopted, 
thus satisfying the current and future needs of the market. It is recom-
mended that IC are defined in organizational levels to meet strategic 
needs and to adapt to environmental conditions (Guan et al., 2006). 
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An IC extension is the green approach (Mellett et al., 2018). In this 
regard, GIC1 provide the industry with an opportunity to improve its 
ecological efficiency (Jakhar et al., 2019), linking the firm’s environ-
mental sustainability initiative with its performance through strategies 
designed for this purpose (Kim et al., 2018). The development of higher 
levels of GIC helps organizations to elucidate processes, techniques, and 
products to reduce environmental damage (Tseng et al., 2019) since it 
facilitates their understanding and discernment of the specific aspects to 
be adapted and improved. GIC empower the organization to comply 
with environmental requirements and to become part of the emerging 
green economy (Mellett et al., 2018). 

Thus, GIC are regarded as alternatives that support organizations to 
meet current ecological needs. From this, it may be inferred that GIC 
comprise organizational and dynamic capabilities that could foster GPI 
development and respond to the environmental sustainability challenge. 
Characterizing the term GIC, capability can be represented as an orga-
nization’s ability to become immersed in a green-oriented strategy; 
innovation, as an approach to change, evolve, and/or adapt to the green 
mindset; technology, as the tacit approach within innovation and the 
implicit and explicit knowledge contained in solutions to environmental 
problems; and last, the green approach, as the organization’s involve-
ment and commitment to environmental care. Corporate, business and 
functional units could be required to focus on a specific set of strategic 
green capabilities for the success of an organization regarding envi-
ronmental practices aimed at creating ecological value. 

2.2. Organizational dimensions for GPI 

The existence and survival of an organization depend on its perfor-
mance and response to the requirements of its environment (Chiavenato, 
2006). To this effect, the organization identifies the need to meet 
different challenges, among which are social responsibility, ethical is-
sues and the demands of the environment, to be integrated as oppor-
tunities in their business design (Bocken et al., 2016; Robbins and 
Coulter, 2014; Weerts et al., 2018). One essential requirement may be 
the identification and creation of an architecture in the context of 
environmental demands, given the affectations triggered by different 
polluting factors. This paves the way for the need to strategically link the 
organization’s response capacity and adaptation to the required ad-
justments (Chiavenato, 2006; Nadler et al., 2011). Managers need to 
reflect on and redesign the organization, seeking to be competent in 
response to changing conditions (Teece, 2018a; Volberda, 1999). To this 
effect, the design of the business model is considered an inherent part of 
meeting the company’s stated objectives (Foss and Saebi, 2015). The 
role of the design is to coordinate and control the OD to guarantee 
organizational development (Patrucco et al., 2019). The OD, then, can 
be postulated in line with the business model and design and with the 
organizational and personified challenges in the institutional task, 
making organizations unique and distinct. The dimensions can facilitate 
the structure and stimulate the organization to improve the processes 
that facilitate innovation of their goods and/or services (Galbraith, 
1982; Teece, 2018b), favouring the capture, value delivery, and 
compliance with the conditions required by the environment (Chiave-
nato, 2006; Fjeldstad and Snow, 2018; Jaspers et al., 2012). 

In this regard, OD are a strategic point that enables value proposition 
activities and pragmatically supports evolution operations, thus allowing a 
process transformation for the generation of value in the community (Foss 
and Saebi, 2015; Huijben et al., 2016). This is how organizations may be 
considered to be a set of organizational dimensions, components, and/or 
elements (Huijben et al., 2016; Nadler and Tushman, 1980; Patrucco et al., 

2019) that represent the organizational design differentiation. OD may 
help to reduce complex phenomena and foster articulation within the 
organization in accordance with managerial needs when defining strate-
gies (Daft, 2011; Nadler and Tushman, 1980) that impact GPI facilitation 
at the organizational level. 

Within organizational design, OD may comprise both formal and 
informal organizational structures for the transformation of processes 
and results (Nadler et al., 2011) directed at the environmental approach, 
leading to the generation of green innovation (Herrera-Baltazar, 2015; 
Liao and Tsai, 2019). Nevertheless, “at this point in the development of a 
science of organizations, we probably do not know the one right or best 
way to describe the different components of an organization” (Nadler 
and Tushman, 1980, p. 43) or, notably, to develop GPI, due to the 
different organizational challenges firms face. 

The task could be to identify the OD that are adaptable to new envi-
ronmental demands and help to strategically describe organizations 
advocating GPI development (Bhaskar and Mishra, 2017; Lin et al., 2011; 
Nadler et al., 2011), given that innovation requires a specifically designed 
organization (Galbraith, 1982; Song et al., 2018) where organizational 
dimensions, structures, and processes act as previous and enabling re-
quirements of innovation (Armbruster et al., 2008). 

3. Methodology 

To answer the research questions posed in this study, the method-
ology implemented here is intended to identify the determinants of GPI, 
GIC, and OD, and then reconfigure them into an innovation manage-
ment framework that will serve as a proposal for organizations to deal 
with GPI. The stages outlined below are derived from the methodolog-
ical designs proposed by Bolden et al. (1997) and Edison et al. (2013). 

3.1. Stage 1. Search and selection of studies related to the determinants of 
GPI 

Two specialized databases, Scopus and Web of Science, were used in 
the search for publications, which was limited to works published be-
tween 2005 and 2020 because a clear research trend into GPI is observed 
in this period. A search equation that ensured a consistent and compa-
rable search in the two databases was designed using the following 
keywords: driver, determinant, ecological product, environment, factor, 
friendly product, green product innovation, and practice responsive 
product. 

The studies were selected based on the following inclusion criteria: 
(i) language: works and/or literature reviews originally published in 
English; (ii) document availability; and (iii) topic: articles that debate or 
provide a definition of GPI; papers that include determinants, drivers, 
factors or practices affecting GPI development at the organizational 
level; and publications that present, list, or integrate determinants under 
conceptual frameworks in manufacturing firms, excluding those that 
propose frameworks as instruments to measure and validate their con-
cepts and connections. 

Of the 1174 papers retrieved from the initial search, only 38 met the 
inclusion criteria. These articles served as the basis to generate the re-
sults and discussions on the determinants of GPI and the development of 
the concept. Following Khan et al. (2021), the diagram in Fig. 1 sum-
marizes the process described above. 

3.2. Stage 2. Identification and categorization of the determinants of GPI 

The 38 selected articles were analysed to identify the determinants, 
drivers, factors, and practices presented by the authors as elements 
leading to GPI. This identification is justified by the fact that these de-
terminants are key attributes to achieve GPI. Once identified, these 
determinants were classified and grouped according to various aspects 
such as similarity in their meaning and purpose, technical and physical 
characteristics, and impact on the different organizational areas. This 

1 Although in the literature, “IC” and “TIC” are frequently used to refer to a 
similar set of capabilities and are considered equivalent terms, here “IC” will 
mostly be used to allude to innovation capabilities, in accordance with the 
terminology defined in the Oslo Manual 2018 (OECD/Eurostat, 2018). 

J. Serrano-García et al.                                                                                                                                                                                                                        



Journal of Cleaner Production 313 (2021) 127873

4

categorization is considered to help direct and reconfigure the organi-
zation to meet current demands regarding GPI. 

3.3. Stage 3. Formulation of GIC and OD to steer organizations towards 
GPI 

Finding a way to respond to the identified sets of determinants of GPI 
at the organizational level was a challenging task. According to this 
study, organizations would need to structure GIC and OD under an 
innovation management approach to meet this innovative challenge. 
This is in line with the works of Robledo-Velásquez (2019), Robledo--
Velásquez et al. (2011), Serrano-García and Robledo-Velásquez (2013a), 
Serrano-García et al. (2017), which are based on the results of Guan and 
Ma (2003), Yam et al. (2004) and Wang et al. (2008), who proposed and 
evaluated seven IC, and also on the theoretical foundations of the OD 
proposed by Nadler and Tushman (1997), and the variant presented by 
Gouel (2005) in support of the transformation processes of firms. 

In accordance with the studies mentioned above and the identified 
sets of determinants, this study proposes extending seven GIC to GPI as a 
possible strategic form of organizational reconfiguration. Furthermore, 
since the configuration of OD depends on the context and the stages of 
organizational development (Nadler et al., 2011), this work proposes 
five OD that are superimposed on the environmental context while 
keeping correspondence with the proposal of (Gouel, 2005; Nadler and 
Tushman, 1997). The selection of these OD is supported by previous 
research into different OD in the field of environmental sustainability, 
potentially helping to satisfy the current need for organizational 
reconfiguration considering the identified sets of determinants that 
favor GPI. 

3.4. Stage 4. Defining GPI under an innovation management approach 

The 38 selected articles included different definitions of GPI in 
technical, physical, and environmental areas, for instance, but not in the 
field of organizational management. This is explained by the fact that 
this concept is new and currently under development (Jasti et al., 2015; 
Sdrolia and Zarotiadis, 2019). Consequently, this study presents the 
proposal in relation to the understanding, description, and development 
of a GPI depending on the sets of determinants, GIC and OD, to char-
acterize it within the field of business administration and innovation. 

3.5. Stage 5. Framework: taxonomy and matrix of the determinants of 
GIC and OD 

Since the determinants of GPI involve different organizational skills 
and areas, the next step was to establish how these determinants could 
be affecting firms in terms of GPI development. Therefore, the impact of 

these determinants on each of the proposed GIC and OD was analysed, 
based on the theoretical and conceptual approach and together with the 
sets of categorized determinants. The result was a taxonomy and matrix 
framework. The first (taxonomy) clearly relates and defines the de-
terminants of GPI within the different GIC and OD, establishing a 
comprehensive relationship that explains how the sets of identified de-
terminants impact a given capability or dimension, or combinations of 
both, within organizations. The second (matrix) operationalizes the 
relationship between determinants, GIC and OD, and allows the orga-
nization to coherently and relationally define variables (activities) to 
assess its innovation management model in terms of GPI development. 

The configuration of the taxonomy was carried out by each author 
considering their knowledge and experience in the area or research, 
after which a consensus was reached regarding their shared classifica-
tion. Last, the taxonomy derived was refined by three business experts in 
green strategy and product innovation. The following factors were taken 
into consideration during this process: the theoretical and conceptual 
focus of each of the sets of determinants; the scope of the descriptions of 
the GIC, and the arguments of the OD; the theoretical referents upon 
which the organization’s capacities and key components to develop 
green products were set forth; and the related key determinants to 
achieve this. 

4. Results 

The results obtained with the methodology implemented to address 
the research questions posed in this study are presented below. 

4.1. Determinants of GPI 

The determinants of GPI correspond to the antecedents, factors, 
drivers, and practices considered by the authors as key components 
leading to and preceding the development of GPI (Chen and Chang, 
2013; Tariq et al., 2017). From the literature review, 266 proxies were 
found and grouped into 22 sets. Table 1 is an example of one of these sets 
of determinants and includes the source, proxys, a brief description of 
the set, and its concise name. In this specific case, the proxies are related 
to aspects such as energy, materials, waste, and reuse and are grouped 
into the reduced and efficient use of inputs and raw materials to achieve 
the GPI category. The process of identifying and grouping the 22 sets of 
determinants and their corresponding sources is presented in Table 4. 

4.2. Adaptation and definition of seven new GIC under the green 
approach 

According to Joo et al. (2018, p. 6094) “the firm’s environmental 
sustainability cannot be fully achieved without increasing technological 

Search and 
reduc�on

Databases Scopus and 
Web of Science

Search descriptors used for 
the 2005–2020 period

Driver, determinant, 
ecological product, environment, 

factor, friendly product, 
green product innova�on, prac�ce, 

responsive product

Papers retrieved
Selec�on of ar�cles according 

to the previously defined 
inclusion criteria

n = 1.174n = 193Ar�cles included a�er 
reading the full paper

n = 38
Papers introducing conceptual frameworks  

that list or integrate the determinants of GPI 
at the organiza�onal level

n = 8

Fig. 1. Search and reduction of the determinants of GPI. 
Source: Authors’ elaboration 
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innovation capabilities”. Therefore, it is essential to understand, create, 
and protect these capabilities in agreement with the organization, its 
strategic plans, and the demands of its environment (Serrano-García and 
Robledo-Velásquez, 2013b). 

In line with the definitions stated mainly in Dangelico et al. (2016), 
Hart (1995), Hart and Dowell (2011), Teece et al. (1997), Robledo--
Velásquez et al. (2011), Serrano-García and Robledo-Velásquez, 2013a, 
and Serrano-García et al. (2017) and the theoretical background pre-
sented in this paper regarding GIC, and in accordance with the identified 
sets of determinants, for the purpose of the present paper GIC are un-
derstood as organizational and dynamic abilities built and/or acquired by an 
organization in accordance with its strategic and operational management 
and aimed at developing GPI and contributing to solving the environmental 
challenges. GIC must be identified and integrated into each organizational 
function to respond to the new demands or necessary improvements within the 
context of GPI development. As a result, this would help firms to reduce 
and/or eliminate the pollution they cause, thus gaining comparative and 
competitive advantages. 

By extending this to the sphere of organizational functions, a pro-
posal to select, adapt, and define the seven new GIC aimed at GPI 
development is presented in this study. Each GIC details the specific 
skills that organizations may need to reconfigure their capabilities to 
make progress in terms of innovation management, fostering the crea-
tion, development, and marketing of sustainable technological in-
novations to support firms’ comparative and competitive advantage. 
Table 2 contains the name of the capability, the proposed definition, 
examples of responses, and relevant references. 

4.3. OD identification and selection for GPI 

Companies could strategically reconfigure the following OD: 

organizational behavior, human talent management, technology, envi-
ronmental social responsibility, and environmental regulation. There 
are several other OD that organizations might consider. However, the 
proposed OD are based on Gouel (2005), Nadler and Tushman (1980), 
and Nadler et al. (2011), but updated in light of organizational needs to 
manage innovation to achieve GPI triggers to benefit environmental 
sustainability. Seeking to respond to the challenges currently faced by 
companies developing GPI, definitions and characteristics of OD are 
given below. 

4.3.1. Human resources (HR) 
Firms are made up of key elements to achieve profitability. One such 

element is human resources which, according to Chiavenato (2009), 
“are beings endowed with intelligence, knowledge, abilities, personal-
ity, aspirations, and perceptions, among others” (translation of the 
original in Spanish on p. 9). 

In the context of compliance with environmental sustainability at the 
corporate level, HR Management is seen as a powerful area because of its 
strength and contribution (Chams and García-Blandón, 2019; Pellegrini 
et al., 2018) to achieving the organizational objectives. In recent times, 
this area has undergone several adjustments to meet firms’ current 
needs. In the words of Kramar (2014), “sustainable HRM could be 
defined as the pattern of planned or emerging HR strategies and prac-
tices intended to enable the achievement of financial, social and 
ecological goals while simultaneously reproducing the HR base over a 
long term” (p. 1084). This area also includes actions and regulations that 
support greening activities (Jackson et al., 2014). According to Yong 
et al. (2019), researchers suggest that this new scope may facilitate the 
transition towards sustainability by implementing a clear structure in 
the different stages (integration, organization, retention, development, 
and audit (Chiavenato, 2009)), aimed at achieving environmental sus-
tainability. For this purpose, interconnection between organizational 
functions, capabilities, and the environment is needed (Kramar, 2014). 

4.3.2. Organizational behavior (OB) 
Attitudes that safeguard individuals, groups, and organizations, 

supported by culture, motivation, leadership, change, and teamwork as 
independent factors that influence the action (Robbins and Judge, 
2009). Therefore, a large number of individuals should become involved 
in coordinated actions to explore and execute activities to weaken or 
annihilate the impacts of organizations on climate change and other 
environmental problems (Geiger et al., 2019). The findings of Pellegrini 
et al. (2018) indicate that when organizations express their commitment 
to and promotion of sustainability, their members orient their efforts 
and behaviors to achieve this goal. Therefore, through their attitudes, 
convictions, and motivation, all members must work in favor of GPI 
development. 

4.3.3. Technology (T) 
Organizations need a technological basis to achieve their strategic 

and operational objectives. However, it should be noted that technology 
is not exclusively limited to the concept of hardware (i.e., artifacts and 
machines) (Robledo-Velásquez, 2019), but also includes a set of infor-
mation which, once organized, becomes knowledge represented in 
practices, experiences, skills, devices, technical methods, and systems 
(OECD/Eurostat, 2018; Robledo-Velásquez, 2019) that promote its 
application to transform functional and organizational characteristics. 

Therefore, given the current environmental demands and seeking to 
satisfy and attract new customers, an alternative could be to propose and 
adopt new green knowledge and technologies in product development 
manufacturing (Lisi et al., 2019). This includes appropriate knowledge 
in the area of technology innovation and represented in “energy-saving, 
pollution-prevention, waste recycling, green product designs, or 
corporate environmental management” (Chen et al., 2006, p. 332), 
requiring organizational support in terms of structure and strategy 
(Adler and Sbenbar, 1990). Consequently, by combining technology, 

Table 1 
Sample of a set of determinants.  

Authors Proxys Brief description Determinant 

Albino et al. 
(2009) 

Material eco-efficiency Intelligent use of 
resources, represented 
in the use of eco- 
efficient materials, 
their reuse and 
remanufacture, and 
the recycling of raw 
materials and 
consumables, 
impacting on the 
reduction of costs and 
favouring the creation 
of GPI. 

Intelligent 
use of 
resources Albino et al. 

(2009) 
Energy efficiency 

Dangelico 
and 
Pujari 
(2010) 

Reduced energy 
consumption 

Dangelico 
and 
Pujari 
(2010) 

Reduced material use 

Chung and 
Wee 
(2010) 

Smart use of resources 

Chung and 
Wee 
(2010) 

Reuse, remanufacturing, 
and recycling of used 
products 

Chan et al. 
(2013) 

Decisions regarding the 
type of raw materials, 
packaging, means of 
transport, and disposal 

Dangelico 
(2017) 

Reduced costs, energy 
consumption, and 
material use to develop 
more innovative green 
products 

Tariq et al. 
(2017) 

Reduced use of valuable 
input resources 

Zhang and 
Li (2019) 

Low impact of 
renewable materials, 
recyclable materials, 
non-polluting materials, 
materials with low- 
energy content 

Source: Authors’ elaboration. 
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Table 2 
Adaptation and definition of seven new GIC.  

Capability Definition Examples References 

GSPC: Green strategic 
planning capability 

Firms’ abilities to define prospects, policies, 
programs, plans, and objectives to avoid, 
improve, and/or replace the use of nonrenewable 
materials (toxic materials) with cleaner resources 
and technologies, under a comprehensive 
approach and throughout the product’s life cycle. 
Likewise, to promote composting, reuse, and 
recycling, thus preventing environmental 
pollution and fostering GPI development.  

• Green management programs and philosophy.  
• Guidelines for GPI development.  
• Organizational policies, plans, and objectives 

oriented towards environmental 
sustainability.  

• Planning of environmental activities and 
projects.  

• Programs regarding changes in the design, 
incubation, and development of green 
products. 

(Guan and Ma, 2003), (Yam et al., 2004), ( 
Robledo-Velásquez et al., 2011), (Serrano-García 
and Robledo-Velásquez, 2013a), (Hart, 1995), ( 
Block and Marash, 2002), (Ulrich and Eppinger, 
2012), (Berry and Randinelli, 1998), (Prakash, 
2000), (Ludevid, 2000), and (Dangelico and 
Pujari, 2010). 

GOIC: Green 
organizational 
innovation capability 

Abilities defined in firms’ business design and 
model, processes, management, and 
organizational and commercial structure. They 
focus on the assimilation, application, and 
acquisition of competencies to address new 
environmental opportunities and promote 
systemic capacity for GPI development.  

• Organizational values oriented towards 
environmental sustainability.  

• Management and staff’s commitment to GPI 
development.  

• Green business model.  
• Management of radical and incremental 

innovation in environmental sustainability.  
• Coordination among and motivation of 

functional groups to design and develop green 
products. 

(Yam et al., 2004), (Guan and Ma, 2003), ( 
OECD/Eurostat, 2018), (Hart, 1995), (Van Hoof, 
2014), (Dangelico et al., 2016), (Vickers and 
Cordey-Hayes, 1999), (Dangelico and Pujari, 
2010), and (Wee and Quazi, 2005). 

GR&DC: Green R&D 
capability 

Firms’ abilities to create ideas, design prototypes, 
and develop technologies focused on reducing 
and/or eliminating the use of toxic resources and 
fostering the employment of eco-efficient 
materials and clean technologies, 
remanufacturing, and recycling, thus favouring 
the development of a new or improved green 
product.  

• R&D approach from the very design to the 
development of the green product prototype.  

• R&D activities to avoid the use of toxic 
materials in production. 

• R&D activities to create eco-friendly pack-
aging and labels.  

• R&D activities to favor composting and/or 
recycling of containers and packaging. 

(Guan and Ma, 2003), (Yam et al., 2004), (OCDE, 
2015), (Leonidou et al., 2013), (Chung and Wee, 
2010), and (Albino et al., 2009). 

GPC: Green production 
capability 

Firms’ abilities to develop and manufacture GPI 
based on stakeholders’ needs and R&D results 
aimed at preventing the generation of waste, 
minimizing the use of materials and inputs, and 
fostering the employment of eco-efficient 
materials and waste reuse.  

• Changes in and optimization of the resources 
used.  

• Sustainability of resources used in production.  
• Production inputs and healthy outputs.  
• Recycling and reuse of materials in 

production.  
• Safety, hygiene, and maintenance of local 

production machines and premises, generating 
the minimum waste.  

• Design of ecological processes. 

(Guan and Ma, 2003), (Yam et al., 2004), ( 
Robledo-Velásquez et al., 2011), (Serrano-García 
and Robledo-Velásquez, 2013a), (Hart, 1995), ( 
Ulrich and Eppinger, 2012), (Block and Marash, 
2002), and (Dangelico and Pujari, 2010). 

GOLRC: Green 
organizational 
learning and 
relationship 
capability 

Firms’ abilities to learn about environmental 
sustainability with a focus on cleaner design, 
production, and packaging; remanufacturing; 
and recycling, among other aspects, through the 
collaboration of and continuous relationship with 
their stakeholders to improve their organizational 
actions and favor GPI development.  

• Participation of suppliers, customers, and the 
community in GPI development.  

• Brainstorming and exchange of information, 
techniques, and experiences with governments 
and/or nongovernmental organizations 
(NGOs) to learn about environmental 
solutions.  

• Organizational learning programs for 
compliance with environmental regulations. 

(Yam et al., 2004), (Guan and Ma, 2003), (Yang, 
2019), (Shevchenko et al., 2016), (Hart, 1995), ( 
Nonaka, 1994), (Van Hoof, 2014), (Vickers and 
Cordey-Hayes, 1999), (Block and Marash, 2002), 
and (Albort-Morant et al., 2016). 

GRMC: Green resource 
management 
capability 

Firms’ abilities aimed at appropriately managing, 
obtaining, and allocating resources to implement 
R&D activities, thus favoring the invention of 
green products, the search and classification of 
ecological suppliers, the hiring of expert staff, the 
creation of learning and motivation programs 
concerning top environmental IC. Equally, the 
purchase of clean technologies and different 
inputs for production, the use of eco-friendly 
packaging, the identification of distribution 
channels, and recycling and potential 
remanufacturing, which, in turn, boosts the 
development and consolidation of GPI.  

• Strategic alliances between companies in the 
same sector for purchasing environmentally 
harmless inputs.  

• Negotiation agreements with suppliers 
certified in sustainability for the supply of raw 
materials.  

• Resource management for learning about and 
complying with environmental regulations.  

• Resource management for creating programs 
that foster the remanufacturing, recycling, 
and/or composting of products. 

(Guan and Ma, 2003), (Yam et al., 2004), ( 
Vickers and Cordey-Hayes, 1999), (Hart, 1995), ( 
Serrano-García and Robledo-Velásquez, 2013a), 
(Block and Marash, 2002), (Chung and Wee, 
2010), (Ludevid, 2000), (Chkanikova, 2016), 
and (Lee and Kim, 2011). 

GMC: Green marketing 
capability 

Firms’ abilities to redesign, publicize, and deliver 
products with a value offer based on 
environmental sustainability through using 
packaging, containers, and distribution channels 
that reduce and/or replace the use of 
nonrenewable resources (toxic resources) with 
light and/or recycled materials and components 
that can be reused and/or composted, thus 
facilitating the delivery of GPI to customers and 
consumers.  

• Availability of products with higher quality 
and preservation properties.  

• Offerings of products and packaging with 
reduced and/or zero harmful effects.  

• Product packaging that can be reused and 
recycled.  

• Final products’ compliance with the ecological 
standards demanded by customers and 
consumers. 

(Yam et al., 2004), (Guan and Ma, 2003), ( 
OECD/Eurostat, 2005), (Prakash, 2000), ( 
Vickers and Cordey-Hayes, 1999), (Ludevid, 
2000), (Tsai, 2012), (Lin and Huang, 2012), and 
(Spack et al., 2012). 

Source: Authors’ elaboration. 
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innovation, and organizational systemic techniques under the green 
philosophy, improved products could be developed to satisfy the current 
needs of society and the environment (Jabbour et al., 2015). 

4.3.4. Corporate environmental responsibility (CER) 
This approach is built upon social responsibility, which refers to the 

actions taken by firms for the benefit of their stakeholders, represented 
in their economic, legal, ethical, and philanthropic commitments 
(Archie and Carroll, 1991). This approach also currently encompasses 
environmental social responsibility (Siegel, 2009), which is carried out 
under socially responsible strategies that seek to adequately satisfy the 
pressures of protecting the environment (López-Cabarcos et al., 2019). 
and lead to the development of green products, among other actions. 
Organizations must have the required capabilities to evaluate this 
behavior (Siegel, 2009) based on an articulated system that provides 
them with adequate support. 

4.3.5. Environmental regulation (ER) 
Compliance with environmental regulations—which have been of 

paramount importance for decades—is a dynamic aspect needed for GPI 
development. To this effect, regulations force companies to implement 
ecological measures that favor the creation of GPI, thereby avoiding 
sanctions for non-compliance (Foo et al., 2019). Therefore, the envi-
ronmental rules serve to make organizations realise and be aware of the 
environmental harm they are causing (Pérez-Pérez et al., 2021). As vi-
sionaries, Porter and Van der Linde (1995) presented their hypothesis on 
how firms can respond to market needs in an eco-friendly way and how 
complying with environmental standards can become an extraordinary 
competitive advantage for them. 

According to Majumdar and Marcus (2001), such regulations are 
classified as flexible and inflexible. Flexible regulations are willingly 
adopted by firms, based on their motivation and level of commitment to 
care for the environment, resulting in product innovation and compli-
ance with environmental obligations. Inflexible regulations, on the other 
hand, include manuals and exact provisions that stifle innovation but 
fight against pollution. According to the results of Ramanathan et al. 
(2017), flexible regulations favor imagination, creation, and innovation 
within organizations, and are also essential as they can increase 
competitiveness at the industry level (Porter and Van der Linde, 1995). 
Hence, depending on the firms’ appropriation of IC, they may be able to 
assimilate and respond to environmental regulations by developing 
transformative solutions such as, in this case, GPI development, thus 
impacting on their economic profit (Saenz and Atoche-Kong, 2014). 

4.4. Definition of GPI based on GIC, OD, and its determinants 

Developing GPI is an opportunity for manufacturing firms to protect 
the environment due to their reduced environmental impacts. This 
alternative also favors firms’ market share and comparative and 
competitive advantage (Lee and Kim, 2011; Tsai, 2012). Based on these 
assertions, Table 3 contains a sample of definitions of a green product 
(GP) and GPI. 

This table clearly shows that there are different definitions of GPI and 
there is no consensus on a globally accepted one for the general concept 
of green products (Sdrolia and Zarotiadis, 2019). “Being an entirely new 
industry, the designations ‘green product ‘or ‘environmentally conscious 
product’ cover a wide variety of different products with their own 
distinct characteristics”(Tsai, 2012) (p. 117). However, all the defini-
tions seem to have the same purpose: to reduce and/or eliminate the 
environmental impacts generated by products that supposedly improve 
quality of life. 

According to the systematic review of the literature in Sdrolia and 
Zarotiadis (2019), GPI is given different names such as “environmentally 
conscious product”, “environmental product”, “ecological product”, 
“environmentally correct” or “environmentally sustainable product”, 
“eco-product”, “green product”, or “sustainable product.” 

Based on these definitions of GPI and the sets of identified de-
terminants, the GIC descriptions, and the OD arguments, and for the 
purpose of the present paper, what follows is the proposal regarding the 
understanding, description, and development of a GPI: 

It is understood that the scope of green product innovation could 
represent a corporate commitment where a product is designed, created, 
produced, and traded with reduced or zero pollution or using non- 
renewable materials and light packaging. In addition, this commit-
ment would encourage consumers and firms to recycle and reuse it. 
Development could require new innovation performance directed to-
wards reconfiguring and strengthening the seven GIC and the five OD for 
GPI. In addition, it requires a systemic approach that enables the 
orchestration of the corporate ecosystem and contributes to the gener-
ation of value, corporate profits, community satisfaction, and the 
environment. 

4.5. Framework: taxonomy and matrix 

What follows is the framework, which is made up of two elements. 
The taxonomy, which is where the determinants of GPI in GIC and OD 
are located, and the matrix, which operationalizes the taxonomy. 

Table 3 
GP and GPI definitions.  

Authors GP and GPI definitions 

Albino et al. (2009) A ‘green product’ is referred to as a product designed to 
minimize its environmental impacts during its whole life 
cycle. 

Huang and Wu (2010) Green new product success as the ability of a green new 
product or innovation to compete in the marketplace. 

Dangelico and Pujari 
(2010) 

Green product innovation is a multi-faceted process 
wherein three key types of environmental focus – material, 
energy, and pollution – are highlighted based on their major 
impact on the environment at different stages of the 
product’s physical life cycle – manufacturing process, 
product use, and disposal. It is important to note that not all 
products have a significant environmental footprint at each 
stage of the physical product life cycle, and nor does the 
footprint stem from all aspects (material, energy, and 
pollution). However, almost all products have a significant 
environmental impact in at least one of the stages. 

Lee and Kim (2011) Green product innovation as a multi-faceted process aimed 
at minimizing environmental impacts while striving to 
protect and enhance the natural environment by conserving 
energy and resources. 

Tsai (2012) Green products are classified into the following seven 
categories based on the discussion of Grave (1992), Peattie 
(1992), Makower et al. (1993), Simon (1971), and Chen 
(2001): 
1. It must be Environmental Protection Certified by the 
government. 
2. It must use fewer raw materials or be readily recyclable. 
3. It must be harmless to animal and plant life or produce 
less pollution. 
4. It must be capable of being repeatedly used, replenished 
or sustainable. 
5. Its operation must consume less energy. 
6. It must possess a function to reduce pollution. 
7. Its manufacturing process must produce less pollution. 

Zhang and Li (2019) Green products are the kind of products that are designed in 
such a way as to have the least environmental impact 
during their production and consumption. 

Sdrolia and Zarotiadis 
(2019) 

Green is a product (tangible or intangible) that minimizes 
its environmental impact (direct and indirect) during its 
whole life cycle, subject to the present technological and 
scientific status. 

Long and Liao (2021) Eco-product innovation exerts the most significant 
influence on sustainability because it aims to reduce 
resource use and pollution throughout the entire product 
life cycle, from product design to disposal. 

Source: Authors’ elaboration. 
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Table 4 
Taxonomy of determinants in GIC and OD.  

# Authors Brief description Determinant Green Innovation Capabilities (GIC) Organizational Dimensions 
(OD) 

GSPC GOIC GR&DC GPC GOLRC GRC GMC HR OB T CER ER 

A (Albino et al., 
2009), (Janine Fleth 
De Medeiros et al., 
2018), (Leonidou 
et al., 2013), ( 
Alharthey, 2019), ( 
Dangelico, 2017), ( 
Dangelico, 2016), ( 
Lin and Huang, 
2012), (Huang 
et al., 2016), (Jasti 
et al., 2015), (Ilg, 
2019), (Dangelico 
and Pujari, 2010), 
and (Melander, 
2017). 

Formulation and 
implementation of 
short-, medium- and 
long-term policies, 
mission, programmes, 
strategies, and 
organizational 
objectives, aims and 
goals in procuring GPI. 

Planning 
oriented at GPI 

GSPC       HR   CER  

B. (Huang and Wu, 
2010), (Wee and 
Quazi, 2005), ( 
El-Kassar and Singh, 
2019), (Dangelico, 
2017), (Melander, 
2017), and (Tariq 
et al., 2017). 

Philosophies, 
organizational 
commitment, identity, 
culture, and corporate 
environmental ethic 
leading to 
environmental 
management 
practices. 

Corporate green 
commitment 

GSPC GOIC      HR OB  CER  

C. (Albino et al., 
2009), (Jasti et al., 
2015), (Lee and 
Kim, 2011), and ( 
Tsai, 2012). 

Planning, design, 
development, and 
control of green 
processes and 
products. 

Design of green 
processes and 
products 

GSPC  GR&DC GPC  GRC    T CER ER 

D. (Dangelico and 
Pujari, 2010), ( 
Chung and Wee, 
2010), (Lee and 
Kim, 2011), (Tsai, 
2012), (Wee and 
Quazi, 2005), (Chan 
et al., 2013), (Jasti 
et al., 2015), ( 
Dangelico, 2017), 
and (Oliveira et al., 
2018)  

Organizational 
management in the 
supply chain, 
administrative and 
structural support in 
procuring the 
generation and 
adoption of green 
innovation, facilitating 
compliance with 
environmental 
regulations and social 
responsibility. 

Organizational 
management 
directed at green 
innovation  

GOIC  GPC GOLRC  GMC  OB  CER ER 

E. (Huang et al., 
2016), (Jasti et al., 
2015), and (Tariq 
et al., 2017). 

Development and 
implementation of a 
certified 
environmental 
management system. 

Environmental 
management 
system 

GSPC GOIC  GPC  GRC    T CER ER 

F. (Albino et al., 
2009), (Dangelico 
and Pujari, 2010), ( 
Chung and Wee, 
2010), (Tsai, 2012), 
(Tariq et al., 2019), 
(Zhang and Li, 
2019), (Jabbour 
et al., 2015), and ( 
Berchicci and 
Bodewes, 2005), ( 
Tsai, 2012), (Tariq 
et al., 2019), (Song 
et al., 2018), (Chen 
and Chang, 2013), 
and (Jabbour et al., 
2015). 

Manufacturing under 
the incorporation of 
practices for 
improving production 
and optimising 
processes, and for 
incorporating 
environmental 
attributes such as 
recyclable material, 
the use of eco efficient 
and less toxic material, 
the reuse and 
remanufacture of raw 
materials, using less 
quantity of resources, 
and/or eliminating 
contamination in 
procuring GPI. 

Manufacturing 
under the 
incorporation of 
environmental 
practices and 
attributes   

GR&DC GPC  GRC    T CER ER 

G. (Tsai, 2012), ( 
Leonidou et al., 
2013), (Dost et al., 
2019), (Tariq et al., 
2019), (Janine Fleth 

Development and use 
of green techniques 
and technologies that 
prevent pollution for 
the creation, 

Development of 
environmental 
technologies  

GOIC GR&DC GPC      T CER ER 

(continued on next page) 
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Table 4 (continued ) 

# Authors Brief description Determinant Green Innovation Capabilities (GIC) Organizational Dimensions 
(OD) 

GSPC GOIC GR&DC GPC GOLRC GRC GMC HR OB T CER ER 

De Medeiros et al., 
2018), (Janine 
Fleith De Medeiros 
et al., 2018), ( 
Dangelico, 2017), ( 
Berchicci and 
Bodewes, 2005), ( 
Tariq et al., 2017), 
and (Chen and 
Chang, 2013). 

manufacturing, 
distribution, and end- 
of-life of green new 
products. 

H. (Dangelico and 
Pujari, 2010), ( 
Cheung and To, 
2019), (Alharthey, 
2019), ( 
ShabbirHusain and 
Varshney, 2019), ( 
Spack et al., 2012), 
and (Tan et al., 
2019). 

Credible advertising 
on communication 
platforms, showing the 
characteristic and 
environmental 
benefits of the green 
products offered by the 
firm. 

Evidential 
advertising of 
GPI  

GOIC   GOLRC  GMC   T   

I. (Spack et al., 2012), 
(Leonidou et al., 
2013), (Tan et al., 
2019), (Chan et al., 
2013), (Tariq et al., 
2019), (Zhang and 
Li, 2019), and ( 
Alharthey, 2019). 

Lighter, cleaner, and 
more environmentally 
friendly product 
packaging that can be 
recycled or reused 
and/or can easily 
decompose. 

Packing, 
packaging, and 
green labelling   

GR&DC GPC  GRC GMC   T CER ER 

J. (Lin and Huang, 
2012), (Tsai, 2012), 
(Leonidou et al., 
2013), (Tan et al., 
2019), (Yogananda 
and Nair, 2019), ( 
Melander, 2017), ( 
Alharthey, 2019), ( 
Melander, 2018), ( 
De Medeiros et al., 
2014), (Janine Fleth 
De Medeiros et al., 
2018), (De Medeiros 
et al., 2014), (Tariq 
et al., 2017), and ( 
Cheung and To, 
2019). 

The demands and 
preferences of clients 
and consumers in 
terms of protecting the 
environment must be 
present and be 
complied with 
throughout the design, 
manufacturing, and 
distribution stages. 

Customer 
demand 

GSPC  GR&DC GPC GOLRC  GMC    CER ER 

K. (Janine Fleth De 
Medeiros et al., 
2018) 

Market monitoring 
after product launch to 
assess consumers’ 
satisfaction. 

Monitoring the 
market       

GMC HR  T   

L. (Huang and Wu, 
2010), (Tsai, 2012), 
(Chen and Chang, 
2013), and (Janine 
Fleith De Medeiros 
et al., 2018), (Tariq 
et al., 2017), ( 
Berchicci and 
Bodewes, 2005), ( 
Dangelico, 2016), ( 
Dost et al., 2019), ( 
Wee and Quazi, 
2005), (Chan et al., 
2013), and ( 
Dangelico and 
Pujari, 2010). 

R&D directed at green 
product innovation 
under the generation 
and implementation of 
original, novel, useful 
ideas in the whole of 
the product lifestyle. 

R&D directed at 
GPI  

GOIC GR&DC GPC GOLRC    OB T  ER 

M. (Albino et al., 
2009), (Dangelico 
and Pujari, 2010), ( 
Chung and Wee, 
2010), (Chan et al., 
2013), (Tariq et al., 
2019), and (Zhang 
and Li, 2019). 

Intelligent use of 
resources represented 
in the implementation 
of eco efficient 
materials, reuse, 
remanufacturing, and 
the recycling of raw 
materials and 

Intelligent use of 
resources 

GSPC   GPC  GRC  HR OB T CER ER 

(continued on next page) 
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Table 4 (continued ) 

# Authors Brief description Determinant Green Innovation Capabilities (GIC) Organizational Dimensions 
(OD) 

GSPC GOIC GR&DC GPC GOLRC GRC GMC HR OB T CER ER 

consumables, 
impacting on the 
reduction of costs and 
facilitating the 
creation of GPI. 

N. (Wee and Quazi, 
2005), (Chan et al., 
2013), (Janine Fleth 
De Medeiros et al., 
2018), (Janine 
Fleith De Medeiros 
et al., 2018), (Song 
et al., 2018), ( 
Huang et al., 2016), 
(Chen and Chang, 
2013), (Melander, 
2017), and ( 
Berchicci and 
Bodewes, 2005). 

Investment of 
resources to comply 
with social 
responsibility and 
environmental 
regulations. 
Investment in 
laboratories, in R&D, 
in cleaner 
technologies, in 
ecological 
modernization, in 
improvements in 
production systems, in 
infrastructure, in 
qualified human 
resources, in 
knowledge, in 
relationships, and in 
collective learning, 
aimed at supporting 
GPI. 

Investment in 
resources 
directed at green 
product 
development 

GSPC     GRC     CER ER 

O. (Lee and Kim, 
2011), ( 
Chkanikova, 2016), 
(Ilg, 2019), ( 
Melander, 2018), ( 
Dangelico, 2016), ( 
Melander, 2017), ( 
Dangelico, 2017), ( 
De Medeiros et al., 
2014), and (Tariq 
et al., 2017). 

Collaborative and 
communication 
relationships with 
suppliers, customers, 
consumers, 
environmental groups, 
universities, research 
institutions, and firms, 
among others, for the 
supply and use of 
environmentally 
friendly materials and 
the design of 
initiatives and 
developments in terms 
of research, 
innovation, 
technology transfer, 
and cleaner products 
and processes. 

Institutional 
relations  

GOIC GR&DC  GOLRC   HR OB T   

P. (El-Kassar and 
Singh, 2019), (Ilg, 
2019), ( 
ShabbirHusain and 
Varshney, 2019), ( 
Oliveira et al., 
2018), (Melander, 
2018), (Janine 
Fleith De Medeiros 
et al., 2018), ( 
Dangelico, 2017), ( 
Dangelico, 2016), ( 
Huang et al., 2016), 
(Melander, 2017), ( 
De Medeiros et al., 
2014), (Tariq et al., 
2017), (Lee and 
Kim, 2011), and ( 
Wee and Quazi, 
2005). 

Response capacity and 
knowledge 
acquisition, 
dissemination, and 
exchange between 
employees and 
stakeholders, reflected 
in the elimination of 
cultural barriers, 
quality, best 
environmental 
practices, and new 
materials, 
technologies, and 
resources to favor GPI. 

Acquiring 
knowledge  

GOIC GR&DC  GOLRC   HR OB T   

Q. (Janine Fleth De 
Medeiros et al., 
2018), (Janine 
Fleith De Medeiros 
et al., 2018), ( 
Dangelico, 2017), ( 

Green-oriented 
leadership and 
transformative 
behavior translated 
into corporate ethic, 
monitoring and 

Ecological 
organizational 
leadership  

GOIC   GOLRC   HR OB    

(continued on next page) 
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Table 4 (continued ) 

# Authors Brief description Determinant Green Innovation Capabilities (GIC) Organizational Dimensions 
(OD) 

GSPC GOIC GR&DC GPC GOLRC GRC GMC HR OB T CER ER 

Huang et al., 2016), 
(Chen and Chang, 
2013), (De Medeiros 
et al., 2014), and ( 
Tariq et al., 2017). 

identification of new 
opportunities, cross- 
functional 
collaboration, and 
motivation and 
incentives for the 
development of green 
product offerings. 

R. (Wee and Quazi, 
2005), (El-Kassar 
and Singh, 2019), 
(Janine Fleth De 
Medeiros et al., 
2018), (De Medeiros 
et al., 2014), (Tariq 
et al., 2017), (Chen 
and Chang, 2013), ( 
Melander, 2017), ( 
Chang, 2016), (Song 
et al., 2018), ( 
Melander, 2018), 
and (Huang et al., 
2016). 

Human resources with 
extensive knowledge 
on environmental 
sustainability to 
promote the creation 
and alignment of 
teams and cross- 
functional procedures 
and their 
communication for 
GPI development. 

Human talent 
with 
competences 
towards GPI  

GOIC   GOLRC   HR OB    

S. (Albino et al., 
2009), (Huang and 
Wu, 2010), ( 
Dangelico and 
Pujari, 2010), ( 
El-Kassar and Singh, 
2019), (Song et al., 
2018), ( 
ShabbirHusain and 
Varshney, 2019), ( 
Chen and Chang, 
2013), (Jasti et al., 
2015), (Tariq et al., 
2017), (Chang, 
2016), and (Chung 
and Wee, 2010). 

Corporate social 
responsibility as a 
philosophy, an ethical 
act, and an 
environmental 
commitment that 
provides a sense of 
identity and allows 
firms to adapt to 
achieve their green 
objectives. 

Environmental 
responsibility 

GSPC GOIC       OB  CER  

T. (Huang and Wu, 
2010), (Dangelico 
and Pujari, 2010), ( 
Tsai, 2012), (Chan 
et al., 2013), ( 
Melander, 2018), 
and (Huang et al., 
2016). 

Assessment practices, 
such as emission 
measurement, 
auditing, and 
environmental offset 
incentives at each 
stage of the product’s 
life cycle. 

Environmental 
auditing  

GOIC  GPC      T CER ER 

U. (Dangelico and 
Pujari, 2010), ( 
Chung and Wee, 
2010), (Zhang and 
Li, 2019), (Berchicci 
and Bodewes, 
2005), and ( 
Leonidou et al., 
2013). 

Organizational 
responsibility from the 
product’s design until 
the end of its life cycle, 
through the 
incorporation of 
environmental 
attributes for GPI 
development. 

Responsibility 
throughout the 
life cycle of the 
product  

GOIC GR&DC GPC   GMC  OB  CER  

V. (Dangelico and 
Pujari, 2010), (Lee 
and Kim, 2011), ( 
Tsai, 2012), (Chan 
et al., 2013), (Song 
et al., 2018), 
(Janine Fleith De 
Medeiros et al., 
2018), (Dangelico, 
2017), (Dangelico, 
2016), (Melander, 
2017), (Tariq et al., 
2017), and (De 
Medeiros et al., 
2014). 

Awareness, 
identification, and 
compliance with 
environmental 
policies, laws, and 
regulations to favor 
the creation of green 
products. 

Compliance with 
environmental 
regulations  

GOIC   GOLRC    OB   ER 

Source: Authors’ elaboration. 
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4.5.1. Taxonomy of determinants in GIC and OD 
The classification of determinants in GIC and OD may mean higher 

organizational and managerial understanding and may help to distin-
guish organizational factors where the determinant intervenes and 
should be available to channel and achieve GPI. 

Continuing with the elements showed in Table 4, first there is a list of 
the seven GPI and five OD, and second there is a set of twenty-two as-
sociations with the respective capabilities and dimensions, given their 
organizational strategic extensions aimed at establishing GPI. 

For instance, determinant A, organizational policies, mission, plans, 
and objectives that favor GPI development, shown in Table 4, falls within 
the green strategic planning capability because it represents a firm’s ability 
to formulate and define organizational environmental strategies at the 
strategic, tactical, and operational levels. This determinant also impacts 
two organizational dimensions: human resources, since it is the staff 
themselves who carry out the planning activities and implement the 
strategies aimed at GPI development; and environmental corporate re-
sponsibility, because with this factor firms’ efforts are directed towards 
reducing and/or eliminating their negative impacts on the environment 
which, in turn, yields benefits for their stakeholders. 

Determinant Q, green-oriented leadership and transformative behavior 
translated into corporate ethic, monitoring and identification of new oppor-
tunities, cross-functional collaboration, and motivation and incentives for the 
development of green product offerings, shown in Table 4, impacts two 
capabilities: green organizational innovation, which concerns the ability 
established in a firm’s design, management, and structure to face new 
environmental opportunities and bring them to the organization for 
their transformation; and green organizational learning and relationship, 
which refers to a firm’s ability to learn about environmental sustain-
ability, thus favoring the monitoring and identification of new oppor-
tunities and the improvement of its environmental actions. 

For its part, determinant V falls within two organizational dimensions: 
organizational behavior and human resources. The first is related to the 
members of the firm’s commitment, culture, and behavioral and motiva-
tional efforts oriented towards GPI development. And the second is the 
beings endowed with faculties and intelligence that can execute and 
materialize tangible actions through cross-functional collaboration, moti-
vation, and incentives. 

With the aim of testing the suitability of the taxonomy presented in 
Table 4, and by means of example, some of the theoretical referents used 
by the authors for the association of the sets of determinants within GIC 
and OD are presented. The less common name of the drivers in italics 
belong to this paper, and those in inverted commas are their similes 
identified in the theoretical references. 

To this effect, what follows are the drivers that associated with GMC: 

advertising evidence of GPI is related to the factor “clear communication 
of green products and brand characteristics to reduce information 
asymmetry”(Dangelico and Vocalelli, 2017); monitoring the market is 
associated with “conducting environmental benchmarketing” (Dange-
lico, 2016); client demand coincides with “purchase intention” and 
“consumer buying decision” (Alharthey, 2019); packing, packaging and 
green labelling is related to “ecolabels and packaging as key identifiers of 
green products” (Dangelico and Vocalelli, 2017) and “environmentally 
friendly packaging and labeling green packaging” (Jasti et al., 2015). 

Similarly, the determinants associated with GOLRC compare with 
the key factors found in papers that develop the topic of learning and 
green collaboration. To this effect, human talent with green oriented 
competencies relates to “development of a set of green competences” (De 
Medeiros et al., 2014); institutional relations is associated with “rela-
tionship management” and “partner selection” (Melander, 2017); client 
demand relates to “customer demand” (Melander, 2017); complying with 
environmental regulations is related with “regulations” (Melander, 2017); 
and acquiring knowledge is related to “knowledge access” (Melander, 
2017). 

The determinants associated with the HR dimension in the classifica-
tion of the present paper are related to the key factors stated in papers that 
develop themes associated with human resources. To this effect, human 
talent with green oriented competences is associated with the determinant 
“employees’ competence in environmental protection” (Chang, 2016); 
ecological organizational leadership with the driver “managers in the com-
pany can fully support their employees to achieve the goals of environ-
mental protection” (Chang, 2016); and, corporative green commitment with 
“green values” (referring to individual and organizational values oriented 
to managing environmental sustainability) (Chams and García-Blandón, 
2019). The link between the determinants planning strategy oriented to GPI 
and the acquisition of knowledge and HR is reinforced by the affirmations 
“human resources play a significant role in the strategic management of 
the organization” (Garavan et al., 2002, p. 1) and “HRM systems sup-
porting knowledge-intensive teamwork are associated with greater team 
knowledge acquisition and team knowledge sharing” (Chuang et al., 2013) 
and (Jackson et al., 2014), respectively. 

Consequently, below is a description of how each determinant im-
pacts organizational capabilities and dimensions and how they are 
related and interconnected. The analysis was carried out with each 
identified determinant because each of them impacts, involves, and is 
linked to the organization and its functions at the environmental level. 
Hence, the importance of their taxonomy and grouping, allowing them 
to be reconfigured and properly distributed to identify specific actions 
aimed at GPI development. Table 4 shows the results of the taxonomy of 
determinants in GPI and OD. 

Table 5 
Matrix of the determinants driving GPI development.  

Matrix of the determinants driving GPI development Organizational dimensions for GPI 

Human 
Resources 
(HR) 

Organizational 
Behavior (OB) 

Technology (T) Corporate Environmental 
Responsibility (CER) 

Environmental 
Regulation (ER) 

Green Innovation 
Capabilities (GIC) 

Green Strategic Planning Capability 
(GSPC) 

[A, B, M] [B, S] [C, E, M] [A, B, C, E, J, M, N, S] [E, J, M, N] 

Green Organizational Innovation 
Capability (GOIC) 

[B, O, P, Q, R] [B, D, L, O, P, Q, R, 
U, S, U, V] 

[E, G, H, L, O, 
P, T] 

[B, D, E, G, S, T, U] [C, D, E, G, L, T, V] 

Green R&D Capacity (GR&DC) [O, P] [L, O, P, U] [C, F, G, I, L, O, 
P] 

[C, F, G, I, J, U] [C, F, G, I, J, L] 

Green Production Capability 
(GPC) 

[M] [D, L, U] [C, E, F, G, I, L, 
M, T] 

[C, D, E, F, G, I, J, M, T, U] [C, D, E, F, G, I, J, L, 
M, T] 

Green Organizational learning 
and relationship capability 
(GOLRC) 

[O, P, Q, R] [D, L, O, P, Q, R] [H, L, O, P] [D] [D, L] 

Green Resources Capability (GRC) [M] [M] [C, E, F, I, M] [C, E, F, I, M, N] [C, E, F, I, M, N] 
Green Marketing Capability 
(GMC) 

[K] [D] [H, I, K] [D, I, J] [D,I, J] 

Source: Authors’ elaboration. 
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4.5.2. Operationalisation matrix of the CIV, OD and determinants 
Taking as a reference the previous works of Robledo-Velásquez 

(2020), Robledo-Velásquez et al. (2011), and Serrano-García and 
Robledo-Velásquez, 2013a, and summarizing the results of the taxon-
omy of determinants in GIC and OD postulated in Table 4, a matrix was 
then proposed through which the taxonomy was operationalized, illus-
trating the interrelation between GIC, OD and the sets of the de-
terminants presented in Table 5. The rows and columns represent GIC 
and OD, respectively, and show the location of each determinant within 
the intersection of GIC and OD, including the one it is related to, thus 
facilitating an eventual organizational performance that contributes to 
the determinants and fosters GPI development. 

This matrix shows how the determinants involve a capability, a 
dimension, or different combinations of these within the organization. It 
evinces that the whole organization must work together in permanent 
interrelationship between its parts and using different abilities to ach-
ieve an adequate application of the determinants leading to GPI. 
Accordingly, this matrix would favor the assessment of GPI development 
via a coherent definition of the variables representing the determinants 
which, in turn, would fulfill both GIC and OD. 

In theory, firms should achieve all the determinants of GPI. However, 
making progress in each of them would allow them to gradually ascend 
the different levels and, at some point, fully develop GPI. Based on the 
proposed classification and grouping, it could be said that what is 
needed to comply with the determinants is a GIC strategic approach, 
together with green-oriented OD, since this provides the organization 
with support. This could lead to the commercial transformation and 
exploitation of firms by capturing and delivering value through GPI 
development. This, in turn, would encourage a context in which the 
organization is examined as an integral system that favors reciprocal 
connection and complementarity between the organization, the capa-
bilities, the dimensions, and the determinants, thus boosting GPI 
development to have a positive impact on its economic, social, and 
environmental performance. 

5. Discussion 

The objective of this study was to identify the determinants and their 
configuration within GIC and OD for GPI development. Therefore, it 
moves towards the unification of the constituent elements of GPI, 
providing 22 sets of determinants and evincing a series of characteristics 
that specifically show the environmental factor being fostered by turning it 
into an organizational challenge. This is important because it enables the 
identification of which situation-capability-area each set of determinants 
is affecting at the organizational level to favor its interpretation and the 
performance/behavior placement being considered within the organiza-
tion. Similarly, useful basic data are provided for future research to move 
forward in pursuit of improving the determinants needed in GPI config-
uration. Additionally, this study may serve as a starting point for the 
implementation of other frameworks in fields such as administration, 
innovation, and technology management under a green approach. 

Furthermore, manufacturing companies currently need to update 
their capacities to promote the achievement of GPI to continue acquiring 
competitiveness in the market (Salim et al., 2020). At the same time, DC 
are necessary to favor innovation and allow companies to constantly 
evolve, facilitating their adaptation to environmental demands. To this 
effect, DC play a moderating role, intervening to create facilitate the 
creation of ecological product innovation (Long and Liao, 2021). 
Therefore, the present work considers the structure of DC, which relate 
properties that generate innovation such as the dynamism and evolution 
accomplished by means if IC. 

The above explains the fact that the concepts and generalities of the 
seven IC are widely used nowadays to develop and define specific 
characteristics in each of these capabilities to provide a solution to CPI. 
Nonetheless, the descriptors of these seven IC in relation to the concept 
of GPI are unknown. Thus, one of the contributions of this paper is that it 

finds and connects these specific and unique elements, defining each of 
these already established capabilities but relocated to the green context 
which, to the best of the authors’ knowledge and belief, has not been 
postulated and unified by any other author. More specifically, this study 
shows how the seven proposed GIC agree with key organizational abil-
ities, which could jointly favor innovation management to respond to 
the green challenge. Furthermore, the form and scope of each GIC at the 
administrative and green technical levels are clearly described for easy 
understanding and application within the organization. 

Moreover, this research proposes five OD that are part of an exten-
sion towards the green approach. Following Nadler et al. (2011) and 
Gouel (2005), the formal organization dimension is represented, in this 
study, in the corporate environmental responsibility and environmental 
regulation dimension, given that these two latter aspects correspond to 
organizational agreements subject to coordination and control to ensure 
they are complied with. The informal organization dimension is repre-
sented in the organizational behavior dimension since it appears sponta-
neously but affects the behavior and results of the firm in terms of 
sustainability. The human talent dimension comprises the individuals 
performing work activities, whose knowledge, abilities, expectations, 
and motivations regarding the environment must be considered. Last, 
the technology dimension is represented in the pooling of knowledge 
facilitating the creation of green products. 

Regarding the understanding, definition and development of a GPI, 
we identified that to be classified as a green product it must have certain 
ecological technical and organizational characteristics that make it 
different from a conventional innovative product. However, considering 
the findings of this paper, what is required to achieve GPI is a systemic 
orientation of the organization as the facilitating entity, supported by 
administrative pillars such as GIC and OD which, according to the set of 
determinants, could favor GPI configuration. 

It is clear how the sets of determinants relate to the proposed GIC and 
OD, with their groupings and interconnections in terms of how each of 
them affects, involves, and relates to the organization and its role in the 
environmental field illustrated, thus facilitating the integrity and consis-
tency of the determinants. Hence, the importance of their classification 
and grouping within GIC and OD, as this implies a better understanding for 
the organization and managers. The taxonomy proposed has practical 
value in terms of the identification of the existing relations between the 
GIC, OD and the determinants, to produce a global vision of the factors 
required for organizational reconfiguration towards GPI development. 

Having shaped the taxonomy, the matrix that operationalized GIC, 
OD and the determinants was created, seeking to make the interrelations 
and interdependencies more evident and easily understandable. This 
will allow the corresponding variables to be selected and controlled in 
the future to measure and assess the aforementioned association in 
terms of innovation management oriented towards GPI development. 

Therefore, the matrix was developed as a systemic tool, given that it 
illustrates the interrelation between GIC, OD and the determinants 
within the organization. It is also dynamic because it can be adapted to 
the different variants and environments in which the company may find 
itself and it allows the variables to be updated and modified to reach a 
diagnosis that enables the strategy and the actions needed to procure 
achieving GPI to be defined. The matrix has been proposed from a 
general perspective of the organization and based on the determinants 
identified. However, faced with specific conditions, the matrix can 
evolve to adapt to each problem and organizational dynamic. Conse-
quently, the development and updating of the matrix will allow firms to 
move up through the different organizational levels, leading them at 
some point to the full configuration of GPI. 

A series of frameworks based on determinants for facing GPI at the 
organizational level have been proposed in several research articles. 
Dangelico (2016) suggests a success factor framework for GPI develop-
ment that includes four capabilities: external integrative, technological, 
internal integrative, and marketing. For his part, Melander (2018) 
combines the frameworks proposed by Dangelico (2016) and Melander 
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(2017) under internal and external capabilities and focuses on firm 
collaboration in the lengthening of the supply chain with suppliers and 
clients for GPI development. Although there are groupings of de-
terminants based on capabilities in these proposals, there was still need 
for a specific, holistic, and strategic approach capable of containing most 
of the determinants of GPI leading to organizational functions. 

Tariq et al. (2017) propose a framework based on the identification 
of drivers (factors) and consequences (performance) for ecological 
processes and products. This interrelation is carried out from the iden-
tification of measuring and moderating variables, within which the 
framework resorts to linking certain capabilities and thematic organi-
zational approaches. However, these authors call for the structuring of 
organizational factors using DC to advance in responding to the envi-
ronmental challenges. 

Berchicci and Bodewes (2005) present a framework that includes 
three organizational aspects: design specifications, coordination and 
alignment within teams, and project management support. This frame-
work considers the lack of specificity, for instance the required research 
and development approach to contribute to determinants such as clean 
processes and technologies, and organizational learning, evidencing the 
need for knowledge regarding environmental sustainability and stra-
tegic planning linked to greening at the organizational level, among 
other necessary factors for the determinants of GPI. 

Jasti et al. (2015) identify principles, tools, and techniques to 
develop green products. Their study includes up to 80 similar elements 
that are then grouped in eleven strategic organizational factors. How-
ever, no GIC and OD are considered which, according to our grouping 
and taxonomy, must be considered to support the determinants of GPI. 
Moreover, capabilities such as research and development, resource 
management, and organizational learning are not considered, and 
neither are dimensions such as human talent management, organiza-
tional behavior, social responsibility, and environmental regulation. 

The main focus of the study conducted by Janine Fleth De Medeiros 
et al. (2018a,b) is the planning, operation, and marketing of green 
product development. Nevertheless, aspects such as human talent 
management, organizational behavior, social responsibility, research 
and development, and organizational learning and relationships aimed 
at GPI are not considered in their proposal. 

Ilg (2019) proposes an analytical framework in the form of a virtuous 
circle for the development of ecological materials and products in the 
construction industry, thus fostering ecological innovation by consid-
ering suitable organizational approaches. However, neither the GIC 
concept nor research and development capability, which contributes to 
research on new technologies in the construction field, are considered in 
these frameworks. 

Considering the above, there is no conceptual scenario shown that 
displays how the determinants are organized under an integral 
approach, supported by the seven proposed GIC and the structuring of 
the five identified OD, to respond to the transformation of processes that 
favor innovation management oriented towards the green approach. To 
the best of the authors’ knowledge and belief, this is the first research 
that postulates the articulation of GIC and OD to favor innovation 
management and its corresponding extension to GPI. Additionally, the 
authors would like to highlight that despite the number of proposed and 
related GIC and OD, they were brought about under the scrutiny of the 
identification, grouping, and taxonomy classification of the required 
determinants in pursuit of GPI. 

The proposed framework, made up of the taxonomy and the matrix, 
considers the organization to be an interrelated system in which the 
proposed foundations adjust, mutually support, and continuously co-
ordinate to achieve the innovation management objectives, according to 
the planned strategies (Nadler and Tushman, 1998). This framework 
provides a structural relation of the organizational elements, allowing 
the strategies, functions, and actions to be redirected to strengthen 
technological innovation management in pursuit of GPI creation and 
development. Therefore, the proposal to organizations to be able to 

reconfigure themselves to achieve GPI presented in this paper is the 
association of the determinants of GPI with GIC and OD, structured in 
the taxonomy and operationalized in the matrix, based on innovation 
management. 

By way of analogy, and to visualize the proposal presented in this 
paper in a holistic and general way, the authors envisage the framework 
located in the organization as a tree, under which the structural rela-
tionship to achieve GPI is interpreted. The roots represent GIC, whose 
function is to absorb the nutrients to ensure its growth. Meanwhile, 
these roots connect to the trunk and the branches representing the five 
OD as a fundamental component, which themselves project out in a way 
that maximises the absorption of energy through the leaves, symbolising 
the determinants and, at the same time, satisfying the needs of the fruit, 
which represents the creation of GPI. In this analogy, the fruit depends 
on the leaves and the branches, and the branches strongly depend on the 
health of the tree trunk and the solid structural base provided by the 
roots. Similarly, given that the seven proposed GIC and five OD that 
make up the organizational reconfiguration make it easier for firms to 
adapt, the consistency and integrity of the determinants leading to GPI 
development are also facilitated. 

6. Conclusions 

Nowadays, firms have a tremendous opportunity to be competitive if 
they become involved in GPI. However, to do so, they need to change and 
reconfigure themselves based on certain organizational skills and di-
mensions that would then serve as the foundations for the determinants 
required for GPI development. 

This paper proposes the extension and adjustment of seven GIC to 
create and develop green products based on the new demands of the 
environment. These GIC were carefully selected and arranged to guide 
firms to reconfigure themselves and optimize their environmental ac-
tions. Moreover, the proposed OD are regarded as constitutive and 
support elements associated with organizational changes, adaptation, 
and revitalization from an environmental perspective. Hence, GIC and 
OD together are factors that could shape a set of organizational adjust-
ments required for firms to address their current responsibility in terms 
of developing green products. 

Furthermore, after gathering and analyzing previous studies in the 
field, strategic determinants that influence the development and 
implementation of GPI were identified and thoroughly classified. These 
determinants refer to the attributes that firms should consider when they 
decide to address the challenge of GPI. In addition, they are factors that 
require a solid base at the organizational level, leading us to identify 
their required connection and association with the proposed GIC and 
OD. 

Therefore, another outcome of this research is the classification and 
strategic association of the determinants of GPI within the different GIC 
and OD, showing how they relate to each other and facilitating the 
identification of actions inherent to innovation management to help 
organizations to face and address their needs in terms of GPI. Likewise, a 
matrix is established, which allows organizations to assess and monitor 
their progress in GPI management. 

The proposed framework combines typical and necessary organiza-
tional factors. It could be seen as a roadmap for firms to understand their 
organizational redesign when they are adapting and being revitalized 
based on the scenarios, interdisciplinarity, and eventualities of the 
current context in terms of environmental sustainability. This frame-
work fosters links in the evolution of the organization, supported by GIC 
and OD, which are represented in the innovative and technological 
transforming processes and abilities to meet the requirements of the 
determinants and to finally deliver a GPI. 

In general, this framework regards organizations as open systems of 
interconnected parts that facilitate their constant adaptation to boost 
GPI development. Therefore, the proposed framework could become a 
tool for the transition and/or transformation of firms towards the 
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development of environmentally friendly products from the innovative 
perspective of their new organizational commitment. 

This study aims to contribute to the advancement in the organiza-
tional and technological innovation management theories towards GPI 
consolidation, as well as to the research on the structuring of environ-
mental sustainability at the organizational level. It is especially intended 
for researchers, managers in the manufacturing sector, and government 
bodies interested in environmental sustainability, proposing a holistic 
and systematic approach that redefines the boundaries of opportunities 
for new competence and performance. Various studies have found all 
these aspects to be missing and necessary (Dangelico et al., 2016; Engert 
et al., 2016; Leih et al., 2015; Shevchenko et al., 2016; Teece, 2018a). 

6.1. Limitations and future work 

A series of limitations that can also be opportunities for further 
research were identified, the purpose of which is to encourage creativity 
in the debate and discussion generated by our work. The first is that we 
did not consider other organizational and technology management lines 
of theory that could also favor the strengthening and development of 
GPI. Second, future research should study each GIC separately in com-
bination with each OD to favor GPI development, as well as design a 
conceptual framework from other perspectives and under different 
grouping and correlation criteria. Third, given that this work mainly 
focused on theoretical and conceptual aspects, it is recommended that 
further research converts the sets of determinants into variables that can 
be implemented and controlled by firms. Fourth, the framework devel-
oped could be applied in studies whose aim is to study the environments 
and the varied conditions in which the company can find itself, to ensure 
the advance towards the constitution of GIP. Fifth, one aspect to 
consider from the basis created is the development of future empirical 
research to analyze its validity and reliability in real settings, and to 
identify possible configurations and impacts on organizational 
performance. 
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complementarity between environmental management systems and environmental 
innovation capabilities: a firm level approach to environmental and business 
performance benefits. Technol. Forecast. Soc. Change 96, 288–297. https://doi.org/ 
10.1016/j.techfore.2015.04.004. 

Archie, C.B., Carroll, A.B., 1991. The pyramid of corporate social responsibility: toward 
the moral management of organizational stakeholders. Bus. Horiz. 34, 39–48. 
https://doi.org/10.1016/0007-6813(91)90005-g. 

Ardyan, E., Rahmawan, G., Tinggi, S., Ekonomi, I., 2017. Green innovation capability as 
driver of sustainable competitive advantages and smes marketing performance. Int. 
J. Civ. Eng. Technol. 8, 1114–1122. 

Armbruster, H., Bikfalvi, A., Kinkel, S., Lay, G., 2008. Organizational innovation: the 
challenge of measuring non-technical innovation in large-scale surveys. 
Technovation 28, 644–657. https://doi.org/10.1016/j.technovation.2008.03.003. 

Berchicci, L., Bodewes, W., 2005. Bridging environmental issues with new product 
development. Bus. Strat. Environ. 14, 272–285. https://doi.org/10.1002/bse.488. 

Berry, M.A., Randinelli, D.A., 1998. Proactive corporate Environmental Management: a 
new industrial revolution. Acad. Manag. Exec. 2, 39–50. 

Bhaskar, A.U., Mishra, B., 2017. Exploring relationship between learning organizations 
dimensions and organizational performance. Int. J. Emerg. Mark. 12, 593–609. 
https://doi.org/10.1108/IJoEM-01-2016-0026. 

Block, M.R., Marash, R., 2002. Integración de la ISO 14000 en un sistema de gestión de la 
calidad, 3a. ed. Madrid - España. 

Bocken, N.M.P., de Pauw, I., Bakker, C., van der Grinten, B., 2016. Product design and 
business model strategies for a circular economy. J. Ind. Prod. Eng. 33, 308–320. 
https://doi.org/10.1080/21681015.2016.1172124. 

Bolden, R., Waterson, P., Warr, P., Clegg, C., Wall, T., 1997. A new taxonomy of modern 
manufacturing practices. Int. J. Oper. Prod. Manag. 17, 1112–1130. https://doi.org/ 
10.1108/01443579710177879. 

Bowen, F.E., Cousins, P.D., Lamming, R.C., Faruk, A.C., 2001. The role of supply 
management capabilities in green supply. Prod. Oper. Manag. 10, 174–189. https:// 
doi.org/10.1111/j.1937-5956.2001.tb00077.x. 

Burgelman, R., Maidique, M., Wheelwright, S., 2004. Strategic Management of 
Technology and Innovation. McGraw-Hill. 

Chams, N., García-Blandón, J., 2019. On the importance of sustainable human resource 
management for the adoption of sustainable development goals. Resour. Conserv. 
Recycl. 141, 109–122. https://doi.org/10.1016/j.resconrec.2018.10.006. 

Chan, H.K., Wang, X., White, G.R.T., Yip, N., 2013. An extended fuzzy-AHP approach for 
the evaluation of green product designs. IEEE Trans. Eng. Manag. 60, 327–339. 
https://doi.org/10.1109/TEM.2012.2196704. 

Chang, C.H., 2016. The determinants of green product innovation performance. Corp. 
Soc. Responsib. Environ. Manag. 23, 65–76. https://doi.org/10.1002/csr.1361. 

Chang, C.H., 2017. How to enhance green service and green product innovation 
performance? The roles of inward and outward capabilities. Corp. Soc. Responsib. 
Environ. Manag. 425, 411–425. https://doi.org/10.1002/csr.1469. 

Chen, C., 2001. Design for the environment: a quality-based model for green product 
development. Manag. Sci. 47 (2), 250–263. https://doi.org/10.1287/ 
mnsc.47.2.250.9841. 

Chen, Y.S., Chang, C.H., 2013. The determinants of green product development 
performance: green dynamic capabilities, green transformational leadership, and 
green creativity. J. Bus. Ethics 116, 107–119. https://doi.org/10.1007/s10551-012- 
1452-x. 

Chen, Y., Lin, S., Wen, C., 2006. The influence of green innovation performance on 
corporate advantage in Taiwan. J. Bus. Ethics 67, 331–339. https://doi.org/ 
10.1007/s10551-006-9025-5. 

Cheung, M.F.Y., To, W.M., 2019. An extended model of value-attitude-behavior to 
explain Chinese consumers’ green purchase behavior. J. Retailing Consum. Serv. 50, 
145–153. https://doi.org/10.1016/j.jretconser.2019.04.006. 

Chiavenato, I., 2006. Introducción a la teoría general de la administración, Séptima ed. 
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Robledo Velásquez, J., 2019. Introducción a la Gestión de la Tecnología y la Innovación 
Empresarial. Universidad Nacional de Colombia - Sede Medellín. 

Robledo Velásquez, J., 2020. Introducción a la gestión de la tecnología y la innovación 
empresarial, Primera. Universidad Nacional de Colombia. Facultad de Minas, 
Medellín.  

Robledo-Velásquez, J., Aguilar-Zambrano, J., Pérez-Vélez, J., 2011. Methodological tool 
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