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Abstract
This  study  investigates  the  impact  of  collaboration  with  advocacy  stakeholders  such  as  NGOs, 
environmental  interest  groups,  and  non-profit  organizations  on  the  adoption  of  environmental 
innovations among firms in Germany. Drawing on stakeholder theory, institutional theory, and open 
innovation, the research emphasizes the role of advocacy groups in providing knowledge diversity, 
enhancing legitimacy, and fostering long-term sustainability. Using firm-level data from the Mannheim 
Innovation Panel  (MIP) 2021,  logistic  regression analysis  reveals a statistically  significant  positive 
relationship between advocacy collaboration (measured through kod9 and koa9) and the likelihood of 
implementing a range of environmental innovations (oekpz1–9). Descriptive findings further show that 
actual levels of collaboration remain relatively low, suggesting considerable untapped potential. Barriers 
include  perceived  high  collaboration  costs,  uncertainty  around  short-term returns,  and  insufficient 
institutional support. The null hypothesis is rejected, supporting the alternative hypothesis that advocacy 
collaboration  increases  the  probability  of  environmental  innovation  adoption.  The  study  highlights 
important  implications  for  policy  and  practice,  recommending  stronger  integration  of  advocacy 
stakeholders into innovation policies,  the diffusion of  managerial  incentives aligned with long-term 
sustainability, and the strategic use of policy mechanisms to encourage collaboration. These findings 
contribute  to  the  understanding  of  how  non-traditional  stakeholders  shape  corporate  innovation 
pathways and offer practical insights for improving firms’ sustainability performance.
Keywords: advocacy groups, stakeholders, collaboration, innovation, sustainability and institutional  
theory 
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1 General introduction

Firms today face growing pressure to improve their environmental practices due to climate 
change, resource depletion, and stakeholder demands for sustainability. Unlike traditional 
innovation,  which focuses mainly on technology or market  competition,  environmental 
innovation is shaped by social expectations, regulations, and collaboration with groups 
such as NGOs and advocacy organisations (Wei et al. 2024). However, research rarely 
examines how these actors influence firms’ ability to create and implement environmental 
innovations, even though they play a key role in driving change.
This study seeks to analyse the association between collaboration with advocacy groups 
and environmental innovation. This has been investigated through investigating Mannheim 
Innovation  Panel  (MIP)  2021  data  which  captures  firm  interaction  with  non-profit 
organisations, interest groups and environmental innovation.  Mannheim Innovation Panel 
(MIP) 2021 considers various categories of environmental innovations, including reductions 
related to CO 2 emissions as well as waste reduction, and energy-efficient improvement. 
Such  alliances  may  be  significant  sources  of  environmental  innovation  when  green 
innovations generate market returns in the long-run and such is the case that this thesis 
explores. 
Odziemkowska & McDonnell (2024) argued that the moral credibility of advocacy groups, 
confidence of the citizen and the institutional presence are factors that make advocacy 
groups ideal force agents and innovation stakeholders. The existence of these players 
compels  organisations  to  consider  innovation  and  competitiveness  in  the  market  as 
paramount by introducing long term sustainability and value creation to the society. Having 
the  ability  to  think  in  systems,  redefine  environmental  challenges in  novel  ways  and 
translating them to the grass roots and into the policy-making arenas enables them to play 
an indispensable role in the environmental innovation process (Delmas & Toffel, 2008). 
Stakeholder management means providing consideration to the traditional stakeholders of 
the firm (investors, customers, suppliers) along with the non-traditional stakeholders, as 
with non-profit and advocacy groups, as put across by Freeman (1984). The study by 
Alshukri  et  al.  (2024)  proved  the  accordingly  of  stakeholder  engagement  in  the 
enhancement of organizational learning and innovation capacities that are facilitated when 
sustainability  is  a  motivating  factor.  In  this  empirical  study,  it  was  hypothesized  that 
companies that engage in a wider stakeholder-based dialogue will be more inclined to build 
sustainable value and pro-actively adjust to environmental pressures.
The involvement of stakeholder perspectives is critically meaningful in the context of open 
innovation. According to Camilleri et al. (2023), creation of shared value depends on a 
firm's ability to work with non-market actors whether they are non-profit organizations, 
advocacy  coalitions  or  public  interest  groups  as  they  contribute  knowledge  diversity, 
provide legitimacy and transfer interests. Urbinati et al. (2021) argues that stakeholder 
management  in  open  innovation  projects  represents  a  hurdle  from  a  governance 
standpoint. However, it can also be considered a strategic factor for co-creating innovation 
outcomes. Stakeholder involvement needs to be incorporated early within the innovation 
process, mainly when they are focused on specific societal and environmental issues, as 
this can lead to greater innovation relevance, acceptance and impact (You, 2025).
Support for the importance of advocating collaborations can be found in the institutional 
perspective. DiMaggio & Powell (1983) suggested that organisations pursue legitimacy 
through  attempts  that  align  with  societal  expectations,  norms  or  institutional  logics. 
Advocacy  actors  serve  as  institutional  carriers  of  environmental  norms,  including 
sustainability standards and desired behaviour. They contribute to socially constructed 
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 2

judgment by developing norms around ‘appropriate’ corporate conduct and innovation in 
the age of environmentalism (Bitektine, 2011). Organisations working with advocacy actors 
represent  legitimacy  through  perspectives  of  creating  proactive  alignment  with 
environmental goals. Furthermore, it can reduce reputational risk and secure sustainability 
as well as innovation for the medium to long term.
Partnerships with advocacy groups offer  reputational  and strategic  advantages in  the 
context  of  environmental  innovation,  where  returns  are  uncertain  and risks  are  high. 
Eisenreich et al. (2021) present the idea of open circular innovation where the focus is 
collaborative approach to circular solutions development by working with the stakeholders. 
Their contribution presents the fact that the non-traditional players, such as advocacy 
organizations,  redefine  product  life  cycles,  fuel  system  change  and  inform  firms  in 
resource-efficient innovation. Conversely, Ramdani et al. (2022) emphasise that small and 
medium-sized enterprises see the benefits of advocacy group collaborations, since they 
usually do not have the internal capacity and depend on external knowledge networks to 
drive digital and environmental innovation. 
This thesis highlights that firms cooperating with advocacy actors are more likely to pursue 
environmental innovation than firms that do not act together with an advocacy partner. I 
use data from the Mannheim Innovation Panel, which contains rich information on German 
firms,  their  relationship  with  environmental  groups  and  their  performance  in 
environmental innovation. It has firm-level national representative data on the innovation 
activities  and  combines  indicators  of  the  environmental  innovation  outcomes  and 
collaborative behaviour with non-market actors. This study contributes to expanding the 
body  of  knowledge  about  stakeholder-driven  innovation  and  sustainability-oriented 
collaboration. 
The study seeks to address the following research question 
How  does  collaboration  with  advocacy-oriented  stakeholders  (such  as  NGOs, 
environmental  interest  groups,  and  non-profits)  influence  the  likelihood  and  extent  of 
environmental innovation adoption by firms?
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2 Literature Review 

2.1 Advocacy Groups as Drivers of Innovation

The  non-profit  organisations  (NPOs)  and  interest  groups  are  now the  drivers  of  the 
development of the agenda of innovations guided by the ideology of sustainability. They 
are ethically driven organisations that are not market and profit-oriented. They tend to be 
based on moral grounds, mass membership and institutional control (Odziemkowska & 
McDonnell, 2024). They can be in a much stronger position to tackle the priorities of firms 
to meet the greater objectives of  society and also to trigger innovation as a force of 
openness.  It  is  the  imperative  that  two-way  responsibility  of  the  advocacy  groups  is 
encouraged to promote environmental innovation. It is possible to collaborate with these 
stakeholders because of the knowledge, legitimacy, and access to the stakeholders that 
they will provide (Delmas & Toffel, 2008). These roles make them the change agents in the 
innovation ecosystem instead of being mere spectators. 

Hoblos et  al.  (2024) revealed stakeholder  perspectives,  priorities and concerns to be 
among  the  most  important  factors  in  the  continued  success  of  digital  transformation 
projects which are the main points of advanced innovation projects. Their study suggested 
that project teams have to go through a narrative transformation by setting up transparent 
communications  and  involvement  with  stakeholders  to  harmonize  their  orientation. 
Stakeholder advocacy becomes a result of constructive alignment as key stakeholders can 
meaningfully  present  their  understanding  of  the  innovation  initiative  and  legitimately 
become advocates for the changes that accompany the initiative. Stakeholder advocacy 
and support can advance how quickly stakeholders adopt the innovation while reducing 
resistance to change. It has been observed that the cultural aspect in which associated 
stakeholders engage significantly impacts the advocacy development. A study by Osobajo 
et  al.  (2023) presents the significance of  cultural  intelligence with the context-specific 
engagement  approaches  in  building  stakeholder  engagement  within  open  innovation 
settings. The study notes that in multicultural or cross-border innovation projects, the one-
size-fits-all stakeholder management normally fails. Advocacy appears when organisations 
respect  and  integrate  stakeholders’  cultural  values  as  well  as  beliefs  into  the  core 
innovation process. This is particularly pertinent within cross-nation or cross-stakeholder 
innovation  initiatives  where  conflicting  expectations  have  to  be  aligned.  Pomaza-
Ponomarenko et al. (2023) demonstrate how stakeholder advocacy can be construed as a 
strategy in the management of innovation-related risks. The research highlights how the 
systematic  involvement  of  stakeholders  in  risk  identification  and  evaluation  leads  to 
ownership and trust in situations. Stakeholders as advocates support the innovation’s goals 
and contribute to active problem-solving. This aids in mitigating project failure. Therefore, 
advocacy is a passive endorsement and an active form of collaboration that enhances the 
resiliency of the innovation.

2.2 Stakeholder Theory and the Inclusion of Advocacy Actors

Freeman  (1984)  argued  in  stakeholder  theory  that  firms  are  responsible  not  just  to 
shareholders but also to other groups that affect or are affected by their actions. These are 
customers,  suppliers,  employees,  advocacy  organisations  and  civil  society  coalitions. 
According to Freeman et al. (2010), the ability of firms to incorporate the different views of 
various  stakeholders  in  decision-making  processes  is  an  added  advantage  to  them, 
especially in areas such as environmental responsibility which can be complex. Jones 
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(1995) conceptualises the idea of instrumental stakeholder theory, proposing the notion 
that effective relationships between the stakeholders can positively affect the outcomes of 
innovation due to build trust, learning and long-term collaboration potential. In this view, 
interest groups and NPOs are seen as legitimate stakeholders rather than opponents, and 
firms must engage with them. This engagement is often stronger when innovations support 
broader social goals like decarbonization or social equity (Heugens et al. 2002).

In digital  innovation, stakeholder advocacy is not passive but develops through active 
organisational efforts that engage, align, and empower stakeholders. The ability of firms to 
manage  advocacy  among  partners,  employees  and  customers  becomes  a  strategic 
imperative for innovation success as digital transformation accelerates (Freeman, 1984). 
Advocacy is established through blending leadership communication, cultural alignment, 
capability  development  and  agile  practices.  A  necessary  first  step  is  to  build  an 
organisational capability for digital innovation. Motamedimoghadam et al. (2024) explain 
that  organisations  that  have  developed  advocacy  in  a  digital  context  create  critical 
capabilities  that  foster  knowledge  networks  such  as  digital  literacy,  technological 
adaptiveness and cross-functionality. Vital capabilities allow stakeholders to engage in 
innovative processes and lead initiatives systematically.  Employees and partners who 
embrace the strategic  intent  behind the innovations and feel  they have the ability  to 
contribute  are  more  likely  to  advocate  internally  and  externally.  Managerial  mental 
models and management styles are crucial components to achieve advocacy. According 
to de Paula et al. (2023), managerial belief systems play an important role in creativity and 
innovation  behaviours.  Leaders  who  foster  dialogue,  risk-taking  and  experimentation 
create an environment in which stakeholders feel trusted and valued. This trust forms a 
psychological  commitment  to  advocacy.  Stakeholders  become  more  committed  and 
supportive  when  leaders  share  strategic  objectives  that  align  with  their  values.  This 
commitment grows further when leaders create dialogue around shared perspectives and 
concerns.

2.3 Institutional Theory: Legitimacy and Conformity

The Institutional Theory provides a crucial perspective on the impact of advocacy groups 
(DiMaggio & Powell, 1983). Institutions are social structures that exist independently of 
individual action. Organisations seek legitimization by conforming to the expectations of 
the society in which they exist. Advocacy groups represent the institutional ‘carriers’ of 
these expectations and provide a signal of conformity in situations where regulations are 
weak  and  market  signals  are  obscure.  Baum  &  Oliver  (1991)  have  illustrated  that 
relationships  with  socially  legitimate  organisations  such  as  NPOs  can  help  reduce 
organisational mortality. In innovation settings, these linkages serve as a substitute for 
compliance with changing ethical or normative expectations of the environment. These 
advocacy groups can reduce reputational risk and lead to market acceptance. According 
to  Bitektine  (2011),  legitimacy  is  socially  constructed  and  advocacy  groups  play  an 
important role in steering public and institutional ideas in terms of appropriate innovation. 
Their involvement can help sustain experimental projects by giving them legitimacy with 
funders  and  stakeholders.  Institutional  theory  defines  that  firms  generally  adapt  their 
practices to be in line with regulatory pressures, external norms and societal expectations 
to secure resources. Stakeholder advocacy contributes to positive innovation outcomes by 
providing legitimacy to new practices to ensure that innovations follow the institutional 
frameworks  to  strengthen  the  credibility  of  the  organisation.  Furthermore,  innovation 
supporters can be in the form of stakeholder advocates including suppliers, customers or 
local community groups who can diffuse innovations and provide feedback for continual 
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innovations. Salomon & Jin (2010) argue that firms engaged in externally-facing strategies 
such as exporting and global partnering learn more when the advocates' preferences to 
hinder the competition are strong. Advocates operating in international markets bring with 
them strategic access and knowledge of local expertise that can enhance the firm's product 
innovation and global competition. The findings of Acebo et al. (2021) support the idea that 
stakeholder  engagement  in  terms  of  eco-innovation  is  mutually  enhancing  when 
stakeholders are acting as advocates for environmental change. The advocacy increases 
innovative success and improves sustainability while producing sustainable reputational 
and  ecological  benefits.  Choi  &  Yoo  (2022),  demonstrate  how stakeholder  advocacy 
enabled technological innovation and aligned with strategic corporate social responsibility 
to produce greater firm value. Advocacy serves as a linkage between economic aims and 
social outcomes by strengthening the firm's innovation ecosystem.

2.4 Open Innovation and Non-Traditional Collaborators

According to Chesbrough (2003), open innovation refers to intentional knowledge flows 
across company boundaries to further streamline the innovation results. There is growing 
recognition of the value brought by non-traditional partners mainly advocacy actors while 
traditional  open  innovation  models  have  emphasized  collaborations  with  universities, 
suppliers or  customers (Laursen & Salter,  2006).  The partners bring fresh ideas and 
alternative framing of the problems and long-term goals of the society while combining 
policy or grassroots networks. Dahlander & Gann (2010) suggested that when a variety of 
competing opinions is incorporated, innovation works particularly well. NPOs and interest 
groups tend to contribute to the case of environmental innovation with a system thinking 
approach  to  sustainability  across  generations.  Alshukri  et  al.  (2024)  emphasised  the 
importance  of  boundary-spanning  search,  which  means  looking  beyond  usual 
technological or market activities. Advocacy groups support this by helping firms reshape 
their innovation goals to address broader environmental and social purposes.

2.5 Environmental Innovation and Its Unique Drivers

Environmental innovation differs from traditional innovation in various key ways. It often is 
a  response  to  non-market  drivers  such  as  regulation,  public  concern  or  voluntary 
sustainability  goals  (DelmasRennings,  2000).  Environmental  innovation  can  provide 
relatively slow or uncertain returns by making firms hesitant to invest. It is inherently cross-
sectoral and crosses knowledge bases as well as requires varied input, cooperation and 
coordination between different stakeholder groups (Horbach, 2008). These barriers are 
differentiated in that advocacy groups are able to approach them differently. They tend to 
co-design sustainability  standards,  exert  pressure on the procurement  rules and offer 
encouragement  to  the  firms  to  behave  positively.  In  this  analysis,  Odziemkowska  & 
McDonnell (2024) established that working with advocacy actors minimizes the intensity of 
scrutiny allowed to be cast on it and enhances innovation induction in line with the ESG 
(Environmental,  Social,  and Governance) scores.  It  has been evident  that  companies 
involving advocacy partners might be willing to offer eco-innovation that can be carbon 
reduction technologies, solutions to the circular economy or green logistics systems. In 
addition to satisfying the needs of the stakeholders, these innovations can place the firms 
as first-movers in a new regulatory environment.

Thus, the hypothesis follows from the literature, 
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H0: Firms that collaborate with advocacy groups (as measured by kod9 and koa9) are not 
likely to implement environmental innovations (oekpz1–9).

H1: Firms that collaborate with advocacy groups (as measured by kod9 and koa9) are more 
likely to implement environmental innovations (oekpz1–9).
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3 Methodology

3.1 Research design 

This  study uses binary  logistic  regression on cross-sectional  survey data  to  estimate 
associations  between  advocacy  collaboration  and  the  likelihood  of  environmental 
innovation  outcomes.  Key  variables  are  briefly  summarised  using  basic  descriptive 
statistics  and  correlation  analysis  is  undertaken  to  identify  any  relationships  among 
advocacy groups as a precursor for regression modelling.

3.2 Data source

This study relies on the data from the 2021 Mannheim Innovation Panel (MIP) which is an 
annual survey conducted in Germany targeting firms across various industries with at least 
five employees. The survey applies a stratified random sampling method and utilizes a 
standardized questionnaire, available both online and in paper format. Data collection and 
quality  assurance  procedures  adhere  to  the  methodologies  established  by  Eurostat’s 
Community Innovation Survey framework. This dataset contains responses from firms in 
multiple  sectors  including  machinery,  energy  and  metallurgy  with  main  attention  on 
innovation, investment behaviour and external sources. The sampling method used to 
collect the initial data seems to have entailed the use of a nationally representative sample 
of companies taking part in innovation processes which increases trustworthiness and 
applicability of the results. The information came mainly in the form of a standardised 
survey of innovation activities, cooperation practices, sources of finance and outcomes of 
firms operating in the environment. The dataset includes a variety of indicators covering 
environmental  performance  (adoption  of  green  technologies,  emission  reduction 
initiatives), finance (innovation investment, cost ratios, public funding) and organisational 
features (industry sector, company size and region). It includes sufficiently diverse sectors 
to examine stakeholder engagement theories and analyse how forms of advocacy operate 
in  practice  within  innovation  systems.  The  diversity  and  detail  make  it  particularly 
appropriate  for  studying  the  relationship  between  advocacy,  collaboration  and 
environmental innovation outcomes (Ghanad, 2023).  

3.3 Variable Operationalisation 

This research investigates the relationship between advocacy collaboration with non-profit 
organisations  to  environmental  innovation  outcomes  in  industry.  This  research  uses 
structured data via variables from the standard innovation data of MIP 2021 to study this 
relationship. 

Dependent variable 

The  dependent  variables  in  this  study  are  binary  indicators  representing  specific 
environmental innovation outcomes (1 = yes, 0 = no). These indicators capture several 
dimensions of positive environmental effects resulting from firm-level innovation activities, 
including:

 Decrease in materials use (oekpz1)

 Decrease in energy use (oekpz2)
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 Decrease in CO₂ emissions (oekpz3)

 Decrease in other air emissions (oekpz4)

 Improved water pollution prevention (oekpz5)

 Decrease in soil pollution (oekpz6)

 Increased recycling activities (oekpz7)

 Reduction in noise pollution (oekpz8)

 Better adherence to environmental regulations (oekpz9)

Each variable is measured either as a binary response (yes/no) or on an ordinal scale 
reflecting the accomplishment of the respective environmental outcome through innovation.

Independent variable 

The independent variable, adv_collab, is a binary measure (1 = yes, 0 = no) indicating 
whether a firm reported cooperation with advocacy-oriented stakeholders, such as non-
profit organisations and interest groups. This measure is based on the MIP variables kod9 
(cooperation with domestic associations) and koa9 (cooperation with foreign associations). 
Cooperation  with  these  stakeholders  can  enhance  a  firm’s  capacity  to  implement 
environmentally  beneficial  innovations  by  facilitating  knowledge  exchange,  resource 
sharing, or access to regulatory expertise.

Control variable 

The study includes several control variables to account for firm-specific characteristics and 
contextual  factors that  may influence environmental  innovation outcomes. The control 
variables are:

To ensure that the estimated effects of cooperation with advocacy-oriented stakeholders 
on environmental innovation outcomes are not confounded, several control variables are 
included in all models:

 Firm size (bges):

Measured as the natural  logarithm of  the number  of  employees in  the firm.  This 
continuous measure captures scale effects on innovation capacity.
 R&D intensity (R&D_total):

Represents the total R&D investment of the firm, calculated as the sum of:
o fueint: Internal R&D expenditure (conducted within the firm).
o fueext: External  R&D expenditure  (outsourced  or  collaborative  R&D).

This continuous variable reflects the overall innovation effort of the firm, 
regardless of whether it is internally or externally sourced.

Both are binary measure (1 = yes, 0 = no). 
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A continuous  variable  measuring  the  total  amount  a  firm  spends  on  R&D activities, 
calculated by summing internal  (fueint)  and external  (fueext)  R&D expenditures.  This 
variable captures the firm’s overall investment in innovation, regardless of the source. Both 
are aggerated into a single variable R&D_total.

 Region (ost):

A categorical variable distinguishing firm by geographic location in Germany.
o East Germany = 1
o West Germany = 2

 Industry sector (bran_4):

A categorical variable indicating the firm’s industry classification.
o Forschungsintensive Industrie (Research-intensive industry) = 1
o Sonstige Industrie (Other manufacturing industry) = 2
o Wissensintensive Dienstleistungen (Knowledge-intensive services) = 3
o Sonstige Dienstleistungen (Other services) = 4

These controls allow the models to account for firm-level structural characteristics (size and 
R&D investment),  as well as contextual differences related to geography and industry 
sector.

3.4 Model Specification 

Nine  separate  binary  logistic  regression  models  are  estimated,  each  using  one 
environmental  innovation  outcome  (oekpz1–oekpz9)  as  the  dependent  variable,  with 
adv_collab as the main predictor. 

Descriptive analysis 

Descriptive analysis has been done in the first place to interpret the distribution, central 
tendency and frequency of key variables. The analysis gave the clues to the percentage of 
companies which cooperate with kod9 (cooperation with associations inland) and koa9 
(cooperation with associations abroad) as well as how often the result of an environmental 
innovation has each of the 9 variables (oekpz1 to oekpz9). 

Logistics regression model 

The  binary logistics regression model is suitable for this analysis since the dependent 
variables representing the outcomes of environmental innovation are binary in nature (1 = 
yes, 0 = no). non-profit organisation on the probability of achieving a particular innovation 
outcome.  This  model  evaluates  the  odds  ratios  for  each  variable  by  providing  an 
interpretable  measure  of  how  cooperation  with  non-profit  organisations  impacts  the 
probability of accomplishing certain environmental innovation outcomes. 

3.5 Data Cleaning and Analysis 

The dataset extracted from the Mannheim Innovation Panel (MIP) 2021 was first reviewed 
to ensure consistency and readiness for analysis. The targeted variables relevant to the 
research objectives were separated from the main dataset and listed in a separate sheet 
for ease of reference and documentation. No observations (rows) were removed during the 
cleaning process to preserve the representativeness of the sample.
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Missing values within the dataset were treated using the mode imputation method. This 
approach was selected as the variables of interest are binary in nature, and the mode 
preserves the original scale without introducing outlier distortions.

For analytical purposes, the following transformations were applied:

 The variables kod9 (cooperation with associations inland) and koa9 (cooperation 
with associations abroad) were combined and recoded into a composite binary 
indicator labelled adv_collab,  representing the presence (1) or  absence (0) of 
cooperation with advocacy or non-profit organisations. This composite variable 
was used as the independent variable in the analysis.

 The  original  environmental  innovation  outcome  variables  oekpz1  to  oekpz9, 
representing specific environmental benefits (reduced energy use, reduced CO₂ 
emissions, improved recycling), were retained in binary format, standardised for 
coding  consistency,  and  collectively  renamed  as  oekpzX to  represent  the 
dependent variable set in the analysis.
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4 Data analysis 

This section presents the descriptive analysis and logistic regression of selected dependent 
and independent variables. 

4.1 Descriptive 

Table 1: Descriptive statistics

 

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

kod9 50
83

0 1 .03 .178

koa9 50
83

0 1 .00 .059

oekpz
1

50
83

0 1 .35 .477

oekpz
2

50
83

0 1 .25 .431

oekpz
3

50
83

0 1 .28 .448

oekpz
4

50
83

0 1 .17 .375

oekpz
5

50
83

0 1 .13 .342

oekpz
6

50
83

0 1 .17 .377

oekpz
7

50
83

0 1 .16 .368

oekpz
8

50
83

0 1 .14 .351

oekpz
9

50
83

0 1 .24 .425

bges 50
83

.0000000000
00000

1306.097330356
010000

87.4317270301
39970

159.683149839
512170
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fueint 50
83

0 1 .67 .471

fueext 50
82

0 1 .84 .370

ost 50
83

1 2 1.65 .476

bran_
4

50
83

1 4 2.45 .966

Valid 
N 

(listwi
se)

50
83

4.2 Logistic regression 

Table 2. Logistic Regression for Decrease in Materials Use (oekpz1)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.378 1.459 .012 1.086–1.961

bges 0.002 1.002 .000 1.001–1.002

RandD_total -0.399 0.671 .000 0.615–0.731

ost 0.144 1.155 .027 1.016–1.313

bran_4 -0.164 0.849 .000 0.795–0.906

Constant -0.036 0.965 .807 –

Collaboration with advocacy groups increased the likelihood of reducing materials use (p = 
.012, Exp(B) = 1.459). Firm size was positively associated (p < .001, Exp(B = 1.002), while 
higher R&D expenditure reduced it (p < .001, Exp(B) = 0.671). Service firms were more 
likely to report reductions (p = .027, Exp(B) = 1.155), whereas firms with four or more 
branches were less likely (p < .001, Exp(B) = 0.849). No statistically significant relationship 
was found for the remaining variables; therefore, no conclusion can be drawn.

Table 3. Logistic Regression for Decrease in Energy Use (oekpz2)
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Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.533 1.705 .000 1.273–2.283

bges 0.001 1.001 .000 1.001–1.002

RandD_total -0.424 0.655 .000 0.597–0.718

ost 0.196 1.216 .007 1.054–1.403

bran_4 -0.101 0.904 .006 0.841–0.971

Constant -0.746 0.474 .000 –

Collaboration  with  advocacy  groups  increased  the  likelihood  of  reducing  energy  use 
(Exp(B) = 1.705, p < .001). Firm size was positively related (Exp(B) = 1.001, p < .001), 
while higher R&D expenditure reduced it (Exp(B) = 0.655, p < .001). Service firms were 
more likely to reduce energy use (Exp(B) = 1.216, p = .007), whereas firms with more 
branches were less likely (Exp(B) = 0.904, p = .006). No statistically significant relationship 
was found for the remaining variables; therefore, no conclusion can be drawn.

Table 4. Logistic Regression for Decrease in CO₂ Emissions (oekpz3)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.363 1.437 .015 1.075–1.922

bges 0.002 1.002 .000 1.001–1.002

RandD_total -0.410 0.664 .000 0.607–0.726

ost 0.224 1.251 .001 1.090–1.435

bran_4 0.008 1.008 .823 0.941–1.079

Constant -0.933 0.393 .000 –

Advocacy group collaboration increased the likelihood of reducing CO₂ emissions (Exp(B) 
= 1.437, p = .015). Firm size was positively related (Exp(B) = 1.002, p < .001), while higher 
R&D reduced it (Exp(B) = 0.664, p < .001). Service firms were also more likely to decrease 
emissions (Exp(B) = 1.251, p = .001). No statistically significant relationship was found for 
the number of branches; therefore, no conclusion can be drawn.

Table 5. Logistic Regression for Decrease in Other Air Emissions (oekpz4)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.148 1.160 .359 0.845–1.591
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bges 0.001 1.001 .000 1.001–1.002

RandD_total -0.360 0.697 .000 0.629–0.774

ost 0.153 1.166 .065 0.991–1.371

bran_4 0.057 1.059 .162 0.977–1.148

Constant -1.601 0.202 .000 –

Firm size was positively associated with a decrease in other air emissions (p < .001, Exp(B) 
= 1.001, 95% CI [1.001, 1.002]). R&D expenditure reduced the likelihood of decreases (p 
< .001, Exp(B) = 0.697, 95% CI [0.629, 0.774]). Collaboration with advocacy groups (p = 
.359),  service  orientation  (p  =  .065),  and  branches  (p  =  .162)  were  not  statistically 
significant, and no relationship can be confirmed.

Table 6. Logistic Regression for Improved Water Pollution Prevention (oekpz5)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.202 1.223 .241 0.873–1.715

bges 0.001 1.001 .000 1.001–1.002

RandD_total -0.286 0.751 .000 0.671–0.841

ost 0.165 1.179 .072 0.985–1.411

bran_4 -0.109 0.897 .018 0.820–0.981

Constant -1.593 0.203 .000 –

Firm size was positively related to improved water pollution prevention (p < .001, Exp(B) = 
1.001, 95% CI [1.001, 1.002]). R&D expenditure lowered the likelihood (p < .001, Exp(B) = 
0.751, 95% CI [0.671, 0.841]). Firms with more branches were less likely to improve water 
pollution prevention (p = .018, Exp(B) = 0.897, 95% CI [0.820, 0.981]). Advocacy group 
collaboration (p = .241) and service orientation (p = .072) were not statistically significant, 
and no relationship can be confirmed.

Table 7. Logistic Regression for Decrease in Soil Pollution (oekpz6)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab -0.185 0.831 .312 0.581–1.189

bges 0.001 1.001 .000 1.001–1.001

RandD_total -0.219 0.803 .000 0.723–0.892

ost 0.009 1.009 .911 0.861–1.182
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bran_4 -0.068 0.935 .100 0.862–1.013

Constant -1.208 0.299 .000 –

Firm size was positively associated with a reduction in soil pollution (p < .001, Exp(B) = 
1.001, 95% CI [1.001, 1.001]).  Higher R&D expenditure reduced the likelihood of soil  
pollution decreases (p < .001, Exp(B) = 0.803, 95% CI [0.723, 0.892]). Advocacy group 
collaboration (p = .312), service orientation (p = .911), and branches (p = .100) were not 
statistically significant, and no relationship can be confirmed.

Table 8. Logistic Regression for Increased Recycling Activities (oekpz7)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.149 1.160 .356 0.846–1.590

bges 0.001 1.001 .000 1.000–1.001

RandD_total -0.479 0.619 .000 0.558–0.687

ost 0.311 1.365 .000 1.152–1.618

bran_4 -0.034 0.967 .426 0.890–1.050

Constant -1.503 0.223 .000 –

Firm size was positively associated with increased recycling (p < .001, Exp(B) = 1.001, 
95% CI [1.000, 1.001]). R&D expenditure was negatively associated with recycling (p < 
.001, Exp(B) = 0.619, 95% CI [0.558, 0.687]). Service-oriented firms were more likely to 
increase  recycling  (p  <  .001,  Exp(B)  =  1.365,  95%  CI  [1.152,  1.618]).  Advocacy 
collaboration (p = .356) and branches (p = .426) were not statistically significant, and no 
relationship can be confirmed.

Table 9. Logistic Regression for Reduction in Noise Pollution (oekpz8)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.248 1.281 .129 0.931–1.764

bges 0.001 1.001 .000 1.000–1.001

RandD_total -0.475 0.622 .000 0.558–0.693

ost 0.065 1.067 .468 0.895–1.272

bran_4 -0.336 0.715 .000 0.652–0.784

Constant -0.567 0.567 .003 –
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Firm size was positively associated with noise reduction (p < .001, Exp(B) = 1.001, 95% CI 
[1.000, 1.001]). Higher R&D reduced the likelihood of noise reductions (p < .001, Exp(B) = 
0.622,  95% CI [0.558, 0.693]).  Firms with more branches were less likely to achieve 
reductions (p < .001, Exp(B) = 0.715, 95% CI [0.652, 0.784]). Advocacy group collaboration 
(p = .129) and service orientation (p = .468) were not  statistically  significant,  and no 
relationship can be confirmed.

Table 10. Logistic Regression for Better Adherence to Environmental Regulations (oekpz9)

Variable B Exp(B) p-value 95% CI (Exp B)

adv_collab 0.352 1.422 .018 1.062–1.903

bges 0.001 1.001 .001 1.000–1.001

RandD_total -0.345 0.708 .000 0.646–0.777

ost 0.135 1.144 .066 0.991–1.321

bran_4 -0.274 0.760 .000 0.706–0.818

Constant -0.335 0.716 .038 –

Advocacy  group  collaboration  was  positively  associated  with  better  adherence  to 
environmental regulations (Exp(B) = 1.422, p = .018). Firm size also showed a positive 
association (Exp(B) = 1.001, p = .001), while higher R&D reduced the likelihood (Exp(B) = 
0.708, p < .001). Firms with more branches were less likely to report improved adherence 
(Exp(B) = 0.760, p < .001). No statistically significant relationship was found for service 
orientation; therefore, no conclusion can be drawn.
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5 Results and Discussion 

5.1 Overview of Results

The  findings  demonstrate  consistent  patterns  across  the  models.  Collaboration  with 
advocacy groups significantly increased the likelihood of environmental improvements in 
material use, energy efficiency, CO₂ emissions, and adherence to regulations. Firm size 
was a stable positive predictor across all  outcomes, though with small effect sizes. In 
contrast,  higher  R&D expenditures were consistently  and significantly  associated with 
lower likelihoods of environmental improvements, suggesting a possible prioritization of 
product or process innovation over sustainability. Service-oriented firms were more likely 
to engage in practices such as recycling and energy reductions, while firms with four or 
more  branches  were  less  likely  to  adopt  sustainability  measures,  likely  reflecting 
operational complexity.

Across models, firm size consistently showed a small but statistically significant positive 
effect,  indicating  that  larger  firms  are  slightly  more  likely  to  report  environmental 
improvements. In contrast, higher R&D expenditure was consistently associated with a 
reduced likelihood of environmental innovations, suggesting that R&D resources may be 
directed more towards product or process development than environmental outcomes. 
Service-oriented firms showed positive associations in some areas (e.g., recycling, CO₂, 
energy use), while results for adherence to regulations and pollution reduction were mixed. 
Firms  with  more  branches  generally  reported  weaker  environmental  improvements, 
indicating potential difficulties in implementing consistent sustainability practices across 
multiple sites.

5.2 Hypotheses Support

The results provide partial support for the proposed hypothesis.
 H0  (Null  Hypothesis):  Firms  that  collaborate  with  advocacy  groups 

(adv_collab,  based on kod9 and koa9) are not  more likely to implement 
environmental innovations (oekpz1–9).

This null hypothesis is rejected in several cases. The logistic regression models show 
that collaboration with advocacy groups significantly increases the likelihood of:

 Decrease in materials use (oekpz1) (Exp(B) = 1.459, p = .012),
 Decrease in energy use (oekpz2) (Exp(B) = 1.705, p < .001),
 Decrease in CO₂ emissions (oekpz3) (Exp(B) = 1.437, p = .015), and
 Better adherence to environmental regulations (oekpz9) (Exp(B) = 1.422, 

p = .018).

In these cases, firms collaborating with advocacy groups were between 1.4 and 1.7 times 
more likely to achieve these outcomes than non-collaborating firms, controlling for firm size 
(bges), R&D intensity (R&D_total), region (ost), and industry sector (bran_4).

 H1 (Alternative Hypothesis): Firms that collaborate with advocacy groups are 
more likely to implement environmental innovations (oekpz1–9).

This hypothesis is partially supported. While positive and significant effects of advocacy 
collaboration were observed for material efficiency, energy savings, CO₂ reduction, and 
compliance outcomes, no significant relationships were found for:
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 Air pollution reductions (oekpz4, p = .359),
 Water pollution prevention (oekpz5, p = .241),
 Soil pollution reduction (oekpz6, p = .312),
 Recycling activities (oekpz7, p = .356), and
 Noise reduction (oekpz8, p = .129).

These findings indicate that the influence of advocacy collaboration is domain-specific 
rather than universal. Significant effects are concentrated in areas with strong regulatory 
and  societal  pressures  namely  energy  efficiency,  material  use,  CO₂ mitigation,  and 
regulatory compliance. Conversely, domains such as air, water, soil, recycling, and noise 
show no significant relationship, suggesting that advocacy influence may be weaker where 
regulatory  enforcement  is  limited  or  where  innovations  are  less  visible  to  external 
stakeholders.

5.3 Relation to Theory

Collaboration  with  advocacy  groups  was  consistently  associated  with  improved 
environmental  outcomes,  supporting  stakeholder  theory  (Freeman,  1984)  by 
demonstrating how non-market actors enhance legitimacy and drive change, in line with 
Odziemkowska and McDonnell (2024) and Delmas and Toffel (2008). The positive role of 
firm size further reflects institutional theory (DiMaggio & Powell, 1983), as larger firms face 
stronger coercive and normative pressures, while the weaker effects in firms with multiple 
branches highlight challenges of maintaining legitimacy across dispersed units, extending 
insights from Baum and Oliver (1991). Interestingly, higher R&D expenditure reduced the 
likelihood  of  environmental  improvements,  contradicting  assumptions  that  innovation 
spending automatically fosters sustainability; instead, this aligns with Horbach (2008) and 
Sanni  and  Verdolini  (2022),  who suggest  R&D often  prioritises  competitiveness  over 
environmental  goals  unless  redirected  through  institutional  or  stakeholder  pressures. 
Overall, the findings confirm prior evidence that advocacy groups strengthen environmental 
innovation (Acebo et al., 2021), but they also reveal the paradox that R&D may hinder 
sustainability  efforts,  highlighting  the  need  for  stronger  integration  of  stakeholder 
collaboration and institutional support to realign innovation with environmental objectives. 
The findings align with stakeholder theory, suggesting that advocacy groups serve as 
external  stakeholders  who  can  exert  pressure  and  encourage  firms  to  adopt 
environmentally  responsible  practices.  Results  also  resonate  with  institutional  theory, 
particularly coercive and normative pressures, as larger firms appear more exposed to 
regulatory scrutiny and societal expectations, increasing their likelihood of compliance. The 
negative role of R&D investment, however, highlights a tension: firms may prioritize market 
competitiveness  and  innovation  over  environmental  goals  unless  guided  by  stronger 
institutional incentives (Sanni & Verdolini, 2022).

5.4 Managerial and Policy Implications

For managers, the results underscore the importance of engaging with advocacy groups 
and considering service-oriented strategies that may foster environmental performance. 
Firms  with  multiple  branches should  invest  in  standardized  sustainability  practices  to 
overcome coordination challenges (Ferlito & Faraci, 2022). From a policy perspective, the 
consistent negative relationship between R&D and sustainability outcomes suggests a 
need for targeted incentives such as green R&D subsidies or tax credits to align innovation 
efforts with sustainability objectives. Regulatory bodies should also strengthen disclosure 
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requirements  and  provide  capacity-building  support,  particularly  for  large  firms  with 
complex structures (MacDonald et al. 2022).

5.5 Limitations

Despite these contributions, the study is subject to several limitations. First, the cross-
sectional design of the MIP 2021 dataset prevents causal inferences; while collaboration is 
associated with stronger environmental outcomes, the direction of influence cannot be fully 
determined. Second, the operationalisation of advocacy collaboration as a binary indicator 
(yes/no) does not capture the depth, quality, or frequency of cooperation, which could lead 
to underestimating its true impact. Third, environmental innovations were self-reported by 
firms, raising potential concerns of reporting bias. Finally, the study focused on German 
firms,  and  its  findings  may  not  generalise  across  countries  with  different  regulatory 
environments and advocacy landscapes (Farza et al. 2021). 

5.6 Future Research

Future  research  should  employ  longitudinal  designs  to  capture  causal  pathways  and 
changes in sustainability practices over time. As shown by Phung et al. (2023), comparative 
studies  across  industries  and  countries  could  illuminate  sector-specific  or  institutional 
effects. Further, qualitative research could deepen understanding of why R&D investments 
tend to reduce environmental improvements, exploring whether this reflects competing 
priorities,  lack of incentives,  or institutional misalignments.  Finally,  integrating external 
stakeholder perspectives such as regulators, consumers, and NGOs could provide a more 
holistic view of the pressures shaping corporate sustainability.
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6 Conclusion 

6.1 Conclusion 

This study provides evidence that collaboration with advocacy-oriented stakeholders is 
associated with environmental innovation, particularly in domains where regulatory visibility 
and public scrutiny are strongest, such as material use, energy efficiency, CO₂ reduction, 
and regulatory compliance. However, no significant effects were found in other areas like 
recycling, soil, or air pollution, suggesting that advocacy partnerships are selective rather 
than universal drivers of innovation. The cross-sectional design limits causal claims, but 
the findings indicate that advocacy groups can offer legitimacy, expertise, and reputational 
incentives  that  support  firms  in  pursuing  targeted  sustainability  outcomes  within 
increasingly competitive and regulation-driven markets. This study set out to examine the 
question: “Do firms that collaborate with advocacy-oriented stakeholders, such as non-
profit  organisations  and  interest  groups,  achieve  higher  levels  of  environmental 
innovation?” Grounded in stakeholder theory and institutional perspectives on innovation, 
the research explored this question using structured data from the MIP 2021 survey, 
focusing on a set of nine environmental innovation outcomes (oekpz1–oekpz9).

The hypothesis (H1) posited that collaboration with advocacy groups (adv_collab, based 
on  kod9  and  koa9)  would  increase  the  likelihood  of  implementing  environmental 
innovations,  whereas the null  hypothesis (H0) stated that  no such relationship exists. 
Logistic  regression  models  revealed  partial  support  for  H1.  Specifically,  advocacy 
collaboration significantly enhanced the probability of achieving reductions in material use 
(oekpz1), energy consumption (oekpz2), and CO₂ emissions (oekpz3), as well as improved 
adherence to environmental regulations (oekpz9). The odds ratios ranged from 1.4 to 1.7, 
indicating that collaborating firms were substantially more likely to achieve these outcomes 
compared to non-collaborating firms.

At the same time, no significant effects were observed for other domains such as air 
pollution (oekpz4),  water pollution (oekpz5),  soil  pollution (oekpz6),  recycling activities 
(oekpz7),  and  noise  reduction  (oekpz8).  This  points  to  the  conclusion  that  advocacy 
collaboration is a selective driver of environmental innovation: it appears most influential in 
domains where regulatory pressure and public visibility are strongest, but less relevant in 
areas where environmental  effects are less tightly monitored or carry weaker societal 
salience. Advocacy groups may provide firms with regulatory expertise, legitimacy, and 
reputational incentives that directly align with resource efficiency and compliance-oriented 
innovations. However, in areas like recycling or soil pollution, innovation outcomes may 
depend  more  on  internal  technical  capacity,  market  incentives,  or  sector-specific 
regulations than on advocacy pressure.

Furthermore, future research should pursue longitudinal designs to better capture causal 
dynamics between advocacy collaboration and environmental outcomes. Mixed-methods 
approaches,  combining  survey  data  with  in-depth  case  studies,  could  provide  richer 
insights  into  the mechanisms through which advocacy stakeholders  shape innovation 
pathways. Additionally, expanding the scope beyond Germany would allow comparative 
analysis of how national institutions and advocacy structures mediate firm behaviour. From 
a practical standpoint, the findings suggest that policy-makers and advocacy organisations 
should  continue  fostering  multi-stakeholder  collaborations  as  a  lever  for  accelerating 
environmental innovation, particularly in domains central to energy efficiency, resource 
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use,  and  climate  mitigation.  Firms,  in  turn,  should  strategically  leverage  advocacy 
partnerships not merely for compliance, but as part of a broader innovation strategy to 
enhance competitiveness and legitimacy in increasingly sustainability-driven markets. In 
sum, this study confirms that advocacy collaboration is an important but selective enabler 
of environmental innovation, underscoring the need for more nuanced institutional and 
managerial strategies to ensure broader and deeper sustainability transitions in industry.

6.2 Recommendations

The following recommendations have been proposed based on the overall findings. 
1) Companies must incorporate liaising with the advocacy groups in their decision-

making on innovation and view these players as value-adding partners instead of 
minor  stakeholders.  This  makes  mandatory  partnership  structures,  frequent 
interaction platforms and harmonised project objectives.

2) The top management ought to change the metrics of performance and incentivise 
environmental innovations achievements over long periods. It can lead to a lower 
indication of short-term profitability and it can facilitate taking risks in long-term 
investment in innovation.

3) The firms must create channels to organise a systematic exchange of knowledge 
with the advocacy partners such as joint  research & development workshops, 
cross-sectoral learning programs and co-developed sustainability roadmaps.

4) Tax benefits are some of the ways in which governments and industry associations 
should incentive firms that are involved in advocacy partnerships. Reputational 
rewards could also be improved with the help of public recognition schemes.

5) Communication approaches must highlight how partnership contributes to brand 
differentiation, compliance readiness and operational efficiency. 

Firms  can  reveal  the  dormant  capabilities  of  advocacy  collaborations  and  position 
themselves  in  this  competitive  market  while  accelerating  environmental  innovation  by 
implementing these recommendations. 

6.3 Future scope 

There are several areas that could be addressed in future research that have not been 
analysed in the context of this study. Longitudinal data might be used to evaluate the long-
term effects of advocacy collaborations with regard to innovation performance since the 
cross-sectional design used provides insight into innovation performance. Sector-specific 
analyses  reveal  variations  in  collaboration  effectiveness  as  industries  vary  in  market 
dynamics,  regulatory  pressures  and  innovation  cycles.  The  qualitative  aspects  of 
collaboration,  including  trust,  systems  of  governance  and  knowledge  integration 
programs  may  present  a  more  complete  body  of  evidence  on  why  collaboration  is 
imperative.  Additionally,  comparative  international  studies  may  assess  whether  the 
characteristics of German firms are found in other institutional contexts, mainly in countries 
with less firm environmental regulation and advocacy. Future research may also integrate 
firm-level financial performance data to better measure the economic benefits of advocacy-
inspired environmental innovation while connecting sustainability research with strategic 
management literature. 

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only



 22

7 Reference list 

Acebo Saxena, P. K., Seetharaman, A., & Shawarikar, G. (2024). Factors that influence 
sustainable  innovation  in  organizations:  A  systematic  literature  review. 
Sustainability, 16(12), 4978. https://doi.org/10.3390/su16124978

Adanma, U. M., & Ogunbiyi, E. O. (2024). A comparative review of global environmental 
policies  for  promoting  sustainable  development  and  economic  growth. 
International  Journal  of  Applied  Research  in  Social  Sciences,  6(5),  954-977. 
https://www.researchgate.net/profile/Monica-Uwaga/publication/380768077_A_co
mparative_review_of_global_environmental_policies_for_promoting_sustainable_
development_and_economic_growth/links/67c37e82461fb56424edfd2d/A-
comparative-review-of-global-environmental-policies-for-promoting-sustainable-
development-and-economic-growth.pdf  

Adomako, S., & Tran, M. D. (2022). Environmental collaboration, responsible innovation, 
and firm performance: The moderating role of stakeholder pressure.  Business 
Strategy and the Environment, 31(4), 1695-1704. DOI: 10.1002/bse.2977

Alshukri, T., Seun Ojekemi, O., Öz, T., & Alzubi, A. (2024). The interplay of corporate social 
responsibility, innovation capability, organizational learning, and sustainable value 
creation:  does  stakeholder  engagement  matter?.  Sustainability,  16(13),  5511. 
https://doi.org/10.3390/su16135511

Asiaei, K., O'Connor, N. G., Barani, O., & Joshi, M. (2023). Green intellectual capital and 
ambidextrous  green  innovation:  The  impact  on  environmental  performance. 
Business Strategy and the Environment, 32(1), 369-386. DOI: 10.1002/bse.3136

Avoyan,  E.  (2023).  Collaborative  governance  for  innovative  environmental  solutions: 
Qualitative comparative analysis of cases from around the world. Environmental  
Management, 71(3), 670-684. https://doi.org/10.1007/s00267-022-01642-7 

Baum, J. A. C., & Oliver, C. (1991). Institutional linkages and organizational mortality. 
Administrative  Science  Quarterly,  36(2),  187–218. 
https://doi.org/10.2307/2393353

Bitektine, A. (2011). Toward a theory of social judgments of organizations: The case of 
legitimacy, reputation, and status. Academy of Management Review, 36(1), 151–
179. https://doi.org/10.5465/amr.2009.0382

Camilleri, M. A., Troise, C., Strazzullo, S., & Bresciani, S. (2023). Creating shared value 
through open innovation approaches: Opportunities and challenges for corporate 
sustainability.  Business Strategy and the Environment,  32(7), 4485-4502. DOI: 
.100210/bse.3377. https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.3377 

Chesbrough, H. (2003).  Open innovation: The new imperative for creating and profiting  
from  technology.  Harvard  Business  School  Press. 
https://books.google.com/books?
hl=en&lr=&id=4hTRWStFhVgC&oi=fnd&pg=PR9&dq=Chesbrough,+H.+(2003).
+Open+innovation:

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only

https://doi.org/10.1007/s00267-022-01642-7
https://doi.org/10.3390/su16124978
https://doi.org/10.5465/amr.2009.0382
https://doi.org/10.2307/2393353
https://doi.org/10.3390/su16135511
https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.3377
https://books.google.com/books?hl=en&lr=&id=4hTRWStFhVgC&oi=fnd&pg=PR9&dq=Chesbrough,+H.+(2003).+Open+innovation:+The+new+imperative+for+creating+and+profiting+from+technology.+Harvard+Business+School+Press&ots=XvVCRRy9vB&sig=IzEiy3HoOBgYfX7v3XHuRGA5ils
https://books.google.com/books?hl=en&lr=&id=4hTRWStFhVgC&oi=fnd&pg=PR9&dq=Chesbrough,+H.+(2003).+Open+innovation:+The+new+imperative+for+creating+and+profiting+from+technology.+Harvard+Business+School+Press&ots=XvVCRRy9vB&sig=IzEiy3HoOBgYfX7v3XHuRGA5ils
https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.3377
https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.3136
https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.2977
https://www.researchgate.net/profile/Monica-Uwaga/publication/380768077_A_comparative_review_of_global_environmental_policies_for_promoting_sustainable_development_and_economic_growth/links/67c37e82461fb56424edfd2d/A-comparative-review-of-global-environmental-policies-for-promoting-sustainable-development-and-economic-growth.pdf
https://www.researchgate.net/profile/Monica-Uwaga/publication/380768077_A_comparative_review_of_global_environmental_policies_for_promoting_sustainable_development_and_economic_growth/links/67c37e82461fb56424edfd2d/A-comparative-review-of-global-environmental-policies-for-promoting-sustainable-development-and-economic-growth.pdf
https://www.researchgate.net/profile/Monica-Uwaga/publication/380768077_A_comparative_review_of_global_environmental_policies_for_promoting_sustainable_development_and_economic_growth/links/67c37e82461fb56424edfd2d/A-comparative-review-of-global-environmental-policies-for-promoting-sustainable-development-and-economic-growth.pdf


 23

+The+new+imperative+for+creating+and+profiting+from+technology.
+Harvard+Business+School+Press&ots=XvVCRRy9vB&sig=IzEiy3HoOBgYfX7v
3XHuRGA5ils 

Choi, S., & Yoo, J. (2022). The impact of technological innovation and strategic CSR on 
firm value: Implication for social open innovation.  Journal of Open Innovation:  
Technology,  Market,  and  Complexity,  8(4),  188. 
https://doi.org/10.3390/joitmc8040188

Dahlander, L., & Gann, D.M. (2010). How Open Is Innovation? Research Policy, 39, 699-
709.  DOI:  10.1016/j.respol.2010.01.013. 
https://www.sciencedirect.com/science/article/pii/S0048733310000272 

de Paula, D., Marx, C., Wolf, E., Dremel, C., Cormican, K., & Uebernickel, F. (2023).  A 
managerial mental model to drive innovation in the context of digital transformation. 
Industry  and  innovation,  30(1),  42-66.   
https://doi.org/10.1080/13662716.2022.2072711

Delmas,  M.  A.,  &  Toffel,  M.  W.  (2008).  Organizational  responses  to  environmental 
demands: Opening the black box. Strategic Management Journal, 29(10), 1027–
1055. https://doi.org/10.1002/smj.701

DelmasRennings,  K.  (2000).  Redefining  innovation—Eco-innovation  research  and  the 
contribution from ecological economics.  Ecological Economics, 32(2), 319–332. 
https://doi.org/10.1016/S0921-8009(99)00112-3

DiMaggio, P. J., & Powell, W. W. (1983). The iron cage revisited: Institutional isomorphism 
and collective rationality in organizational fields.  American Sociological Review,  
48(2),  147–160. https://doi.org/10.2307/2095101. 
https://www.torrossa.com/gs/resourceProxy?
an=5564159&publisher=FZO137#page=123 

Eisenreich, A., Füller, J., & Stuchtey, M. (2021). Open circular innovation: How companies 
can develop circular innovations in collaboration with stakeholders. Sustainability, 
13(23), 13456. https://doi.org/10.3390/su132313456

Farza, K., Ftiti, Z., Hlioui, Z., Louhichi, W., & Omri, A. (2021). Does it pay to go green? The 
environmental innovation effect on corporate financial performance.  Journal of  
Environmental  Management,  300,  113695. 
https://www.sciencedirect.com/science/article/pii/S0301479721017576 

Ferlito,  R.,  &  Faraci,  R.  (2022).  Business  model  innovation  for  sustainability:  a  new 
framework.  Innovation  &  Management  Review,  19(3),  222-236.  DOI 
10.1108/INMR-07-2021-0125

Freeman,  R.  E.  (1984).  Strategic  management:  A  stakeholder  approach.  Pitman. 
https://books.google.com/books?
hl=en&lr=&id=NpmA_qEiOpkC&oi=fnd&pg=PR5&dq=Freeman,+R.+E.+(1984).
+Strategic+management:+A+stakeholder+approach.
+Pitman&ots=62gkC7R9RO&sig=lJt9mRpkcgC_YFKxBR2gkg_80_A 

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only

https://www.sciencedirect.com/science/article/pii/S0301479721017576
https://doi.org/10.3390/su132313456
https://doi.org/10.1016/S0921-8009(99)00112-3
https://doi.org/10.1002/smj.701
https://doi.org/10.1080/13662716.2022.2072711
https://doi.org/10.3390/joitmc8040188
https://doi.org/10.2307/2095101
https://books.google.com/books?hl=en&lr=&id=NpmA_qEiOpkC&oi=fnd&pg=PR5&dq=Freeman,+R.+E.+(1984).+Strategic+management:+A+stakeholder+approach.+Pitman&ots=62gkC7R9RO&sig=lJt9mRpkcgC_YFKxBR2gkg_80_A
https://books.google.com/books?hl=en&lr=&id=NpmA_qEiOpkC&oi=fnd&pg=PR5&dq=Freeman,+R.+E.+(1984).+Strategic+management:+A+stakeholder+approach.+Pitman&ots=62gkC7R9RO&sig=lJt9mRpkcgC_YFKxBR2gkg_80_A
https://books.google.com/books?hl=en&lr=&id=NpmA_qEiOpkC&oi=fnd&pg=PR5&dq=Freeman,+R.+E.+(1984).+Strategic+management:+A+stakeholder+approach.+Pitman&ots=62gkC7R9RO&sig=lJt9mRpkcgC_YFKxBR2gkg_80_A
https://www.emerald.com/insight/content/doi/10.1108/inmr-07-2021-0125/full/html?utm_source=chatgpt.com
https://www.torrossa.com/gs/resourceProxy?an=5564159&publisher=FZO137#page=123
https://www.torrossa.com/gs/resourceProxy?an=5564159&publisher=FZO137#page=123
https://www.sciencedirect.com/science/article/pii/S0048733310000272
https://books.google.com/books?hl=en&lr=&id=4hTRWStFhVgC&oi=fnd&pg=PR9&dq=Chesbrough,+H.+(2003).+Open+innovation:+The+new+imperative+for+creating+and+profiting+from+technology.+Harvard+Business+School+Press&ots=XvVCRRy9vB&sig=IzEiy3HoOBgYfX7v3XHuRGA5ils
https://books.google.com/books?hl=en&lr=&id=4hTRWStFhVgC&oi=fnd&pg=PR9&dq=Chesbrough,+H.+(2003).+Open+innovation:+The+new+imperative+for+creating+and+profiting+from+technology.+Harvard+Business+School+Press&ots=XvVCRRy9vB&sig=IzEiy3HoOBgYfX7v3XHuRGA5ils


 24

Ghanad, A. (2023). An overview of quantitative research methods. International journal of  
multidisciplinary  research  and  analysis,  6(08),  3794-3803.   DOI: 
10.47191/ijmra/v6-i8-52

Heugens, P. P. M. A. R., van den Bosch, F. A. J., & van Riel, C. B. M. (2002). Stakeholder 
integration: Building mutually enforcing relationships. Business & Society, 41(1), 
36–60. https://doi.org/10.1177/0007650302041001003

Hoblos, N., Sandeep, M. S., & Pan, S. L. (2024). Achieving stakeholder alignment in digital 
transformation:  A  frame  transformation  perspective.  Journal  of  Information 
Technology, 39(4), 630-649. DOI: 10.1177/02683962231219518

Horbach,  J.  (2008).  Determinants  of  environmental  innovation—New  evidence  from 
German  panel  data  sources.  Research  Policy,  37(1),  163–173. 
https://doi.org/10.1016/j.respol.2007.08.006. 

Jones,  T.M.  (1995).  Instrumental  Stakeholder  Theory:  A  Synthesis  of  Ethics  and 
Economics.  Academy  of  Management  Review,  20(2),  404-437.  DOI: 
10.5465/amr.1995.9507312924. 
https://journals.aom.org/doi/abs/10.5465/amr.1995.9507312924 

Kefeli, D., Siegel, K. M., Pittaluga, L., & Dietz, T. (2023). Environmental policy integration 
in  a  newly  established  natural  resource-based  sector:  The  role  of  advocacy 
coalitions and contrasting conceptions of sustainability. Policy Sciences, 56(1), 69-
93. https://doi.org/10.1007/s11077-022-09485-z 

Laursen, K., & Salter, A. (2006). Open for innovation: The role of openness in explaining 
innovation performance among U.K. manufacturing firms. Strategic Management 
Journal, 27(2), 131–150. https://doi.org/10.1002/smj.507

MacDonald,  A.,  Clarke,  A.,  &  Huang,  L.  (2022).  Multi-stakeholder  partnerships  for 
sustainability: Designing decision-making processes for partnership capacity. In 
Business and the ethical implications of technology (pp. 103-120). Cham: Springer 
Nature Switzerland. https://doi.org/10.1007/s10551-018-3885-3 

Mariani,  L.,  Trivellato,  B.,  Martini,  M.,  &  Marafioti,  E.  (2022).  Achieving  sustainable 
development goals through collaborative innovation: Evidence from four European 
initiatives.  Journal  of  Business  Ethics,  180(4),  1075-1095. 
https://doi.org/10.1007/s10551-022-05193-z 

MotamedimoghadamHorbach,  J.  (2008).  Determinants  of  environmental  innovation—
New evidence from German panel data sources. Research Policy, 37(1), 163–173. 
https://doi.org/10.1016/j.respol.2007.08.006

Nadeem, K., & Jabri, M. A. (2023).  Stable variable ranking and selection in regularized 
logistic  regression  for  severely  imbalanced  big  binary  data.  Plos  one,  18(1), 
e0280258.  https://doi.org/10.1371/journal.pone.0280258 

Odeyemi, O., Usman, F. O., Mhlongo, N. Z., Elufioye, O. A., & Ike, C. U. (2024). Sustainable 
entrepreneurship: A review of green business practices and environmental impact. 
World  Journal  of  Advanced  Research  and  Reviews,  21(2),  346-358.  DOI: 
https://doi.org/10.30574/wjarr.2024.21.2.0461 

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only

https://doi.org/10.1007/s11077-022-09485-z
https://doi.org/10.1371/journal.pone.0280258
https://doi.org/10.1016/j.respol.2007.08.006
https://doi.org/10.1002/smj.507
https://journals.sagepub.com/doi/abs/10.1177/02683962231219518
https://doi.org/10.1177/0007650302041001003
https://www.researchgate.net/profile/Anahita-Ghanad/publication/373370007_An_Overview_of_Quantitative_Research_Methods/links/67b28ffc645ef274a48341a1/An-Overview-of-Quantitative-Research-Methods.pdf
https://doi.org/10.1016/j.respol.2007.08.006
https://doi.org/10.1016/j.respol.2007.08.006
https://doi.org/10.30574/wjarr.2024.21.2.0461
https://doi.org/10.1007/s10551-022-05193-z
https://doi.org/10.1007/s10551-018-3885-3
https://journals.aom.org/doi/abs/10.5465/amr.1995.9507312924


 25

Odziemkowska, K., & McDonnell, M.-H. (2024). Ripple effects: How collaboration reduces 
social  movement  contention.  Strategic  Management  Journal,  45(4),  775–806. 
https://doi.org/10.1002/smj.3467

Osobajo, O. A., Oke, A., Ajimmy, M., Otitoju, A., & Adeyanju, G. C. (2023). The role of  
culture in stakeholder engagement: Its implication for open innovation. Journal of  
Open  Innovation:  Technology,  Market,  and  Complexity,  9(2),  100058. 
https://doi.org/10.1016/j.joitmc.2023.100058

Phung,  G.,  Trinh,  H.  H.,  Nguyen,  T.  H.,  &  Trinh,  V.  Q.  (2023).  Top‐management 
compensation and environmental innovation strategy. Business Strategy and the 
Environment, 32(4), 1634-1649. DOI: 10.1002/bse.3209

Pomaza-Ponomarenko, A., Kryvova, S., Hordieiev, A., Hanzyuk, A., & Halunko, O. (2023). 
Innovative risk management: identification, assessment and management of risks 
in  the  context  of  innovative  project  management.  DOI: 10.46852/0424-
2513.4.2023.34

Ramdani, B., Raja, S., & Kayumova, M. (2022). Digital innovation in SMEs: a systematic 
review, synthesis and research agenda. Information Technology for Development, 
28(1), 56-80. https://doi.org/10.1080/02681102.2021.1893148

Salomon, R., & Jin, B. (2010). Do Leading or Lagging Firms Learn More from Exporting? 
Strategic  Management  Journal,  31(10),  1088-1113.  DOI:  10.1002/smj.860. 
https://sms.onlinelibrary.wiley.com/doi/abs/10.1002/smj.850 

Sanni,  M.,  & Verdolini,  E.  (2022).  Eco-innovation and openness:  Mapping the growth 
trajectories  and  the  knowledge  structure  of  open  eco-innovation.  Sustainable 
Futures, 4, 100067. https://doi.org/10.1016/j.sftr.2022.100067 

Schönwälder,  J.,  &  Weber,  A.  (2023).  Maturity  levels  of  sustainable  corporate 
entrepreneurship: The role of collaboration between a firm's corporate venture and 
corporate  sustainability  departments.  Business Strategy and the Environment, 
32(2), 976-990. DOI: 10.1002/bse.3085

Sijing, W. (2022). The collaborative governance between public and private companies to 
address climate issues to foster environmental performance: do environmental 
innovation resistance and environmental law matter?. Frontiers in psychology, 13, 
936290.  doi:  10.3389/fpsyg.2022.936290. 
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.9362
90/full   

Urbinati, A., Landoni, P., Cococcioni, F., & De Giudici, L. (2021). Stakeholder management 
in open innovation projects: a multiple case study analysis. European Journal of  
innovation management, 24(5), 1595-1624. DOI 10.1108/EJIM-03-2020-0076

Wei, T., Zhu, Q., & Liu, W. (2024). The Effect of Market-Based Environmental Regulations 
on Green Technology Innovation—The Regulatory Effect  Based on Corporate 
Social  Responsibility.  Sustainability,  16(11),  4719. 
https://doi.org/10.3390/su16114719 

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only

https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.3085
https://doi.org/10.1016/j.sftr.2022.100067
https://www.emerald.com/insight/content/doi/10.1108/EJIM-03-2020-0076/full/html
https://doi.org/10.1080/02681102.2021.1893148
https://www.indianjournals.com/ijor.aspx?target=ijor:eaj&volume=68&issue=4&article=034
https://www.indianjournals.com/ijor.aspx?target=ijor:eaj&volume=68&issue=4&article=034
https://doi.org/10.1016/j.joitmc.2023.100058
https://doi.org/10.1002/smj.3467
https://doi.org/10.3390/su16114719
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.936290/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.936290/full
https://sms.onlinelibrary.wiley.com/doi/abs/10.1002/smj.850
https://onlinelibrary.wiley.com/doi/abs/10.1002/bse.3209


 26

You, X. (2025). Management as a design practice: a multi-case study on designing value 
co-creation mechanisms. Journal of Innovation and Entrepreneurship, 14(1), 38. 
https://doi.org/10.1186/s13731‑025‑00510‑y. 
https://link.springer.com/article/10.1186/s13731-025-00510-y

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only

https://link.springer.com/article/10.1186/s13731-025-00510-y


 27

8 Appendix: SPSS Syntax 

* Logistic regression models for environmental innovation outcomes.

* Controls: firm size (bges), R&D expenditure (RandD_total), region (ost), industry sector 
(bran_4).

* Model 1: Decrease in materials use.

LOGISTIC REGRESSION VARIABLES oekpz1

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 2: Decrease in energy use.

LOGISTIC REGRESSION VARIABLES oekpz2

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 3: Decrease in CO2 emissions.

LOGISTIC REGRESSION VARIABLES oekpz3

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 4: Decrease in other air emissions.

LOGISTIC REGRESSION VARIABLES oekpz4

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 5: Improved water pollution prevention.

EXCELLENCE IN
NOVATIONS

SAMPLE - F
OR REFERENCE ONLY

excellenceinnovations.com | Sample - for reference only



 28

LOGISTIC REGRESSION VARIABLES oekpz5

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 6: Decrease in soil pollution.

LOGISTIC REGRESSION VARIABLES oekpz6

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 7: Increased recycling activities.

LOGISTIC REGRESSION VARIABLES oekpz7

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 8: Reduction in noise pollution.

LOGISTIC REGRESSION VARIABLES oekpz8

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.

* Model 9: Better adherence to environmental regulations.

LOGISTIC REGRESSION VARIABLES oekpz9

  /METHOD=ENTER adv_collab bges RandD_total ost bran_4

  /PRINT=CI(95) GOODFIT.
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