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Abstract

This article investigates the impact of environmental collaboration on sustainable

innovation and its impact on firm growth. The hypotheses are tested using data from

455 small and medium-sized enterprises (SMEs) in Ghana. The findings from the

study show that environmental collaboration positively relates to sustainable innova-

tion and this relationship is moderated by environmental commitment. The results

also show that sustainable innovation is positively associated with SME growth.

Finally, the results suggest that sustainable innovation mediates the environmental

collaboration-SME growth relationship. The theoretical and practical implications of

the study are discussed.
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1 | INTRODUCTION

Global environmental challenges such as climate change have led to

increased stakeholders' pressure on firms to consider ways to mitigate

the impact of their activities on the natural environment. Indeed,

researchers have shown concern about the difficulty of solving the

current environmental problems if the exiting social paradigms and

normative strategies that guide firms' decision-making process remain

unchanged (e.g., Aragón-Correa, Hurtado-Torres, Sharma, & García-

Morales, 2008; Aragon-Correa & Sharma, 2003; Newton and Harte,

1997). Accordingly, there have been increased pressures from stake-

holders for firms to include environmental concerns in their business

strategy. For example, the increasing importance of sustainable prac-

tices has led to a sustainable sourcing strategy (Ageron,

Gunasekaran, & Spalanzani, 2012; Blome & Paulraj, 2013). Firms have

intensified the integration of non-financial goals in the form of envi-

ronmental and social issues into their decision-making process

(Leonidou, Christodoulides, & Thwaites, 2016; Melnyk, Sroufe, &

Calantone, 2003). In particular, firms engage in several environmental

collaborative efforts to enhance their chances of success. For exam-

ple, Boeing is committed to collaborating with its suppliers to achieve

environmental stewardship (Boeing, 2013), and Panasonic introduced

the ECO-Value Creation initiative to reduce their carbon footprint

and save energy through environmental collaboration with their sup-

pliers (Panasonic, 2013). These sustainability-related initiatives tend

to extend beyond the boundaries of the focal firm to the firm's sup-

pliers, customers, and competitors. Accordingly, researchers have

started to investigate both antecedents and outcomes of environmen-

tal collaboration (Paulraj, 2011; Wilding, Wagner, Gimenez, &

Tachizawa, 2012). By collaborating with key actors to address

environmentally-oriented challenges, firms can capture opportunities

that may arise from environmental activities (Grekova, Calantone,

Bremmers, Trienekens, & Omta, 2016; Lozano, 2007). These also

allow firms to proactively address environmental issues which in turn
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help them to minimize the total environmental impact on their prod-

ucts to create sustainable products and processes (Darnall, Jolley, &

Handfield, 2008). Indeed, prior research shows that demonstrating

environmentally responsible such as environmental collaboration

enhances firm success (Adomako, Amankwah-Amoah, Danso,

Konadu, & Owusu-Agyei, 2019; Amankwah-Amoah, Danso, &

Adomako, 2019; Bryson & Lombardi, 2009; Danso, Adomako, Lartey,

Amankwah-Amoah, & Owusu-Yirenkyi, 2019; Grekova et al., 2016;

Paulraj, Jayaraman, & Blome, 2014), and image (Hoffman, 2001). For

example, previous research on environmental collaboration has exam-

ined its determinants and performance outcomes (Diabat &

Govindan, 2011; Zhu, Sarkis, & Lai, 2013). However, previous

research on the outcomes of environmental collaboration is not

conclusive (Wilding et al., 2012).

Despite these interesting findings, however, the literature has

knowledge voids. First, we know little about how environmental col-

laboration relates to small and medium-sized enterprise (SME) growth.

This is an important gap in the literature, given that SMEs constitute a

significant part of many economies around the globe (Audretsch, Van

der Horst, Kwaak, & Thurik, 2009). In particular, SMEs comprise the

overwhelming majority of the private sector, contributing to job crea-

tion, innovation, and driving economic growth (Audretsch et al., 2009;

Carter & Jones-Evans, 2006). Research in developed market econo-

mies has revealed that growing SMEs make disproportionate contri-

butions to employment (Haltiwanger, Jarmin, & Miranda, 2013).

Second, whiles the effect of environmental collaboration on firm-level

outcomes are insightful, we do not know the mediating mechanism of

this relationship. Third, knowledge is lacking in the boundary condi-

tions of the environmental collaboration-sustainable innovation

nexus.

Accordingly, this research aims to contribute to the literature by

addressing three important gaps. First, we establish theoretically the

role of environmental collaboration in SME growth. Whiles previous

studies have focused on large firms in examining the effect of envi-

ronmental collaboration on firm outcomes (De Giovanni, 2012; Zhu,

Sarkis, & Lai, 2007), our study draws insights from the extended RBV

(Lavie, 2006) and the Relational View (Dyer & Singh, 1998), and

focuses on SMEs as these firms are considered resource-constrained

in many economies especially those found in sub-Saharan Africa. The

traditional environmental management literature has mainly focused

on large international firms (Paulraj et al., 2014), to the neglect of

SMEs. Second, while the mediating role of sustainable innovation in

the environmental collaboration-SME growth is intuitively appealing,

the potential mediating role of sustainable innovation in this relation-

ship has not been explicitly examined. This study fills this knowledge

gap by testing a hypothesis regarding this relationship. We contribute

to the existing literature on SME growth operating in a developing

market economy. By suggesting sustainable innovation as a mediating

variable on the relationship between environmental collaboration and

SME growth, we pioneer a mediation approach in examining the rela-

tionship between environmental collaboration and SME growth. Third,

knowledge is lacking in the boundary conditions of the environmental

collaboration-sustainable innovation nexus. This study contributes to

sustainable innovation literature by addressing this gap. Specifically,

we introduce environmental commitment as a potential moderating

variable in this relationship.

Our paper is structured as follows. First, the theoretical back-

ground of the study and research hypotheses. This is then followed

by the study's analytical approach relating to our estimation strategy

and an assessment of the hypotheses. The paper then presents the

findings and discussion of the study's contribution. Finally, we discuss

the implications, and limitations of the study and we suggest possibilities

for future research.

2 | THEORETICAL BACKGROUND AND
HYPOTHESES

This section discusses theoretical perspectives that underpin the rela-

tionship between environmental collaboration and SME growth; and

the mediating role of sustainable innovation. Based on the extended

resource-based view (RBV) (Lavie, 2006) and the Relational View

(Dyer & Singh, 1998), we explain the role of environmental collabora-

tion on SME growth. These theoretical perspectives are RBV spin-

offs. The RBV (Barney, 1991; Wernerfelt, 1984) explains the factors

that generate a greater competitive advantage for the firm. Existing

studies show that firms' proactive environmental strategies that go

beyond regulatory compliance have a positive influence on firm suc-

cess (Christmann, 2000; Hart, 1995; Marcus & Geffen, 1998). The

RBV tends to consider the rents the firm generates that could help

the firm achieve a competitive advantage (Peteraf, 1993). Within the

environmental management literature, extant studies have focused on

collaboration in supply chain networks to deliver superior competitive

advantage for the focal firm (Grekova et al., 2016; Sarkis, Zhu, &

Lai, 2011). Given that firms struggle to reduce environmental con-

straints, they collaborate to help contribute to the preceding stages of

the supply chain (Grekova et al., 2016). Despite its extensive use in

the collaboration literature, the application of the RBV is limited to its

embeddedness in the competitive paradigm that disregards coopera-

tion benefits. Accordingly, there have been RBV spin-offs that con-

sider the cooperative paradigm (Vachon & Klassen, 2008; Cheng and

Sheu, 2012) to show that competitive advantage can be derived from

collaboration.

The relational view considers interfirm collaborations as a source

of competitive advantage (Dyer & Singh, 1998). The rents generated

from relationships with other firms through a combination of comple-

mentary resources and capabilities serve as a competitive advantage.

This competitive advantage is derived from a collaborative advantage

created by collaboration. When firms collaborate, they stand to gain

capabilities to innovate and come out with quality products (Cao &

Zhang, 2012). Therefore, sustainable innovation is one of the benefits

of environmental collaboration.

The extended RBV (Lavie, 2006) overcomes the pitfalls of RBV

and relational view by redefining the rents of collaborating firms. Spe-

cifically, the extended RBV considers the problem of appropriation of

the rent of collaborating firm such as the share of relational rent the
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focal firm could appropriate and (un)intended involuntary gains from

(non)shared partner's resources due to, that is, bargaining power,

absorptive capacity, and opportunism. The extended RBV is appropri-

ate for our study because environmental collaboration not only

directly related to the SME growth but also has an indirect element.

Indeed, previous studies have shown that sustainable innovative

practices are crucial collaborative benefits (Cao & Zhang, 2012).

Accordingly, we argue that environmental collaboration influences

sustainable innovation. We also argue that sustainable innovation medi-

ates the relationship between environmental collaboration and SME

growth. Besides, we contend that the effect of environmental collabora-

tion on sustainable innovation may depend on environmental commit-

ment We summarise the above arguments in the conceptual model

(Figure 1) below. The hypotheses are related to the following: (a) envi-

ronmental collaboration and sustainable innovation; (b) sustainable

innovation and SME growth; (c) the mediating role of sustainable inno-

vation, and (d) the moderating role of environmental commitment.

These are presented in our conceptual model in Figure 1.

2.1 | Environmental collaboration and sustainable
innovation

Environmental collaboration reflects the involvement of the focal firm

to develop environmental solutions with its partners to reduce the

environmental impact of products in the supply chain (Vachon &

Klassen, 2008). This proactive environmental orientation taps inter-

firm, supplier, and customer knowledge about how to develop solu-

tions to reduce environmental challenges. These collaborative efforts

tend to facilitate the formation of routines that not only enhance their

strengths but also reduce the firm's weakness regarding environmen-

tal issues (Lorenzoni & Lipparini, 1999). By collaborating with relevant

stakeholders, knowledge creation flourishes in the firm. This suggests

that collaboration stimulates knowledge creation in the focal firm by

internalizing stakeholders' knowledge (Inkpen, 1996). Indeed, earlier

research found that when firms collaborate with suppliers, the

resulting outcome is greater buyer innovation (Paulraj et al., 2014).

Arguably by accessing suppliers' product knowledge and ideas, firms

can improve the end product. In support of this contention,

Hart (1995) argues that firms' investment in environmental collabora-

tion with external stakeholders helps to reduce the life-cycle costs of

the product. Given that environmental strategies are embedded, the

firm's strategic orientation to reduce life-cycle costs tends to enhance

internal changes in operations that reduce pollution. Also, it has been

established collaboration with suppliers tend to facilitate environmen-

tal innovation (Grekova et al., 2016; Hall, 2000). This is because envi-

ronmental collaboration can result in green capabilities (Paulraj, 2011)

that can ultimately increase the firm's sustainable innovation

(Hellström, 2007). Moreover, environmental collaboration is likely to

enhance partners' environmental innovation through learning and

knowledge sharing. Thus, it is suggested that:

Hypothesis H1 Environmental collaboration is positively related to

sustainable innovation.

2.2 | Environmental collaboration, sustainable
innovation, and SME growth

Sustainable innovation is the process of generating new products and

processes that reduce environmental challenges for the benefit of

society (Delmas & Pekovic, 2018; Rennings, Ziegler, Ankele, &

Hoffmann, 2006). Given that sustainable innovation seeks to attain

both profits and social performance, it tends to be challenging for

firms to achieve. However, firms stand to gain in the long run as the

public good nature of sustainable innovation can bring positive atti-

tudes outcomes (Ramus & Steger, 2000). When a firm embarks on

sustainable practices or innovation, such practices can result in energy

savings, waste reduction, recycling, pollution prevention. These reflect

cost-saving opportunities that have the potential for achieving growth

(Hart, 1995). Besides, these cost-saving strategies can minimize the

costs of emerging for the firm's activities. Ostensibly, by reducing the

impacts of production practices on the environments, firms stand pro-

gress toward attaining sustainable development goals. This can

enhance the environment's resilience to pressures. In this direction,

firms attain a more efficient way of protecting the natural environ-

ment (European Commission, 2012). For example, waste reduction

can ensure more efficient raw materials, and lower waste disposal

costs (Delmas & Pekovic, 2018). Moreover, sustainable practices can

enhance the utilization of by-products or increase the value of waste

(Porter and Van der Linde, 1995; Zhu, Zhao, & Geng, 2012). Also, the

adoption of sustainable practices can reduce pollution, implying that

firms are likely to incur lower compliance and liability costs.

Moreover, firms that embark on sustainable innovation tend to

be differentiated from those that do not (Paulraj et al., 2014). Based

on this, sustainable innovative firms can charge higher prices for prod-

ucts by capitalizing on producing sustainable products in the market.

In the main, environmentally conscious customers tend to associate

the environmental characteristics of the product with high product

quality (Siegel & Vitaliano, 2007). Besides, sustainable improvements

in products can enhance the brand image of the firms by communicat-

ing to consumers the gains of sustainable products. Consequently,

there is a greater chance for the firms to obtain market gains which

could be translated into higher growth. Collectively, we argue that the

ability to reduce costs and achieve greater market gains are associated

with higher growth. We also argue for the mediating mechanism of

Environmental 
collaboration  

Sustainable 
Innovation  

Environmental 
commitment  

Employment growth  

F IGURE 1 Conceptual model of the study
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sustainability innovation in the environmental collaboration-SME

growth relationship. Specifically, we argue that environmental collabo-

ration relevant for sustainability practices which can create comple-

mentary sustainable-oriented benefits that can generate sustainable

competitive advantage (Barney, 1991; Hart, 1995). Accordingly, it is

suggested that sustainable innovation can serve as a mediating vari-

able that can influence the positive effects of environmental collabo-

ration on SME growth. Accordingly, it is suggested that:

Hypothesis H2 Sustainable innovation is positively related to SME

growth.

Hypothesis H3 Sustainable innovation mediates the relationship

between environmental collaboration and SME growth.

2.3 | The moderating role of environmental
commitment

One of the major objectives of this study was to examine the moderating

role of environmental commitment on the relationship between environ-

mental collaboration and sustainable innovation. This was motivated by

the fact that previous studies on environmental collaboration have paid

less attention to environmental commitment (Grekova et al., 2016;

Paulraj et al., 2014). Environmental commitment reflects the extent to

which a firm's top management team members support the firm's

effort in implementing environmental strategies (Banerjee, Iyer, &

Kashyap, 2003; Chen, Tang, Jin, Li, & Paillé, 2015). Earlier research sug-

gests that top management teams' commitment to environmental ethics

is considered a major driver of a firm's environmental performance

(Fryxell & Lo, 2001; Muller & Kolk, 2010). In this study, we contend that

the effects of firm-level characteristics such as top management's strate-

gic decisions matter in converting environmental collaboration into sus-

tainable innovation. In environments characterized by pro-environmental

culture, it is the case that firms tend to observe high environmental com-

mitment (Rodgers, Hunter, & Rogers, 1993). This suggests that when a

firm's top management demonstrates a strong environmental commit-

ment, this is likely to translate their collaborative efforts to effective envi-

ronmental innovation implementation (Banerjee et al., 2003; Zeffane,

Polonsky, & Medley, 1994). The rationale for this argument is that the

environmental commitment of top management promotes a culture for

environmental policy implementation (Chen et al., 2015; Lee &

Ball, 2003). Also, firms that possess a high level of environmental com-

mitment tend to consider collaborating with partners to address environ-

mental challenges. Given this, a firm's top management team is likely to

stimulate their firms' collaboration strategies to increase sustainable inno-

vation. Conversely, without environmental commitment, environmental

collaboration may not yield greater sustainable innovation as strategies

without commitment are likely to fail (Chen et al., 2015; Wang, Li, &

Zhao, 2018). Thus, we argue that the positive relationship between

environmental collaboration and sustainable innovation is positively

moderated by environmental commitment. Accordingly, it is

suggested that:

Hypothesis H4 Environmental commitment moderates the relation-

ship between environmental collaboration and sustainable

innovation.

3 | METHOD

3.1 | Sample and data collection

To test our hypotheses, we collected data from chief executive offi-

cers (CEOs) and finance managers of manufacturing small and

medium-sized enterprises (SMEs) operating in Ghana. The sample

comprised of 860 SMEs selected from the Ghana Business Directory .

The questionnaires were designed such that information was col-

lected on environmental collaboration, environmental commitment,

sustainable innovation, and control variables in time 1 (T1). We col-

lected information on small firm growth a year after the first survey

(T2). The information on the independent variables was solicited from

CEOs while the growth information was collected from finance

managers.

To collect data on the independent variables, we sent a booklet

containing the questionnaires and introduction letters to the CEOs of

selected companies. The letter explained the purpose of the study

and asked for their participation in the survey. The letter also prom-

ised them a summary of the report. Two weeks after the question-

naires were sent out, field/research offers visited the selected firms

using door-to-door to collect the completed questionnaires. After sev-

eral visits to the head offices of the companies, we received responses

from 494 firms. After discounting missing values, we obtained

489 useable questionnaires.

To reduce potential common method and single-source bias

(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003), we approached the

finance managers of the 489 companies to elicit information on

employment growth and financial performance. After several visits to

the companies, we received 466 complete responses. During our

visits to the companies, we found that 23 of the companies had no

finance managers or the CEOs acted as finance managers. We did not

collect data on growth and financial performance from these compa-

nies. With the 466 questionnaires, we discarded 11 due to missing

values. Thus, we used 455 matched responses from T 1 and T 2, rep-

resenting a 52.90% response rate.

3.2 | Measure constructs

All measures were taken from previous studies to capture key con-

structs and were measured on a seven-point Likert scale ranging from

1 = “strongly disagree” to 7 = “strongly agree.” Table 1 presents the

specific items used to measure the constructs.

Environmental collaboration. We took six items from Zhu and

Sarkis (2004) to measure environmental collaboration. Respondents

were asked the extent to which their firms collaborate with their sup-

pliers on issues related to environmental and assist these suppliers in
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their environmental objectives providing materials, equipment as well

as services (Zhu & Sarkis, 2004).

Environmental commitment. Three items were adopted from Ban-

erjee et al. (2003) to measure environmental commitment. Respon-

dents were asked to evaluate their firms' environmental commitment

to environmental issues.

Sustainable innovation. Six items from Delmas and Pekovic (2018)

were used to measure sustainable innovation. Respondents were

asked to evaluate their firms' sustainable practices between 2017 and

2019 concerning products, processes, organizational, and marketing

practices that provide environmental benefits.

SME growth. SME growth was measured as the change in the

number of employees from 2016 to 2018. We calculated the growth

rate variable by following previous studies (Brouwer, Kleinknecht, &

Reijnen, 1993; Robson & Obeng, 2008).

Control variables. Several variables used to account for their influ-

ence on our research model. Firm size was measured as the number of

full-time employees as larger firms tend to be more resourceful than

smaller firms (Chen et al., 2015). Firm age was captured as the number

of years the business has operated since its first sales. Firm age

entered as a control variable because older firms tend to possess an

experience-based advantage that enables them to sustain growth bet-

ter than younger firms (Autio, Sapienza, & Almeida, 2000). Besides,

we controlled for financial performance since this variable allows firms

to react to environmental performance (Chen et al., 2015). Three

items from Judge and Douglas (1998) were used to capture financial

performance. Finance managers were asked to report their firms'

financial performances using the return on investment, return on

assets, and profitability as key measures. These items were rated on a

seven-point Likert scale ranging from 1 (far below the average) to 7

(far above the average). Finally, we controlled founder/CEO age and

education (“1” = “high school,” “2” = “higher national diploma,”

“3” = “bachelor's degree,” “4” = “master's degree,” and “5” = “doctoral

degree”).

4 | ANALYSES

4.1 | Potential biases, validity, and reliability

We assessed nonresponse bias by comparing early and late respon-

dents (Armstrong & Overton, 1977). Using the multivariate t tests, we

compared firm age, firm size, CEO age, and gender. Results of the

multivariate t tests show no significant differences between early and

late respondents in each nation, suggesting that nonresponse bias is

not a major concern in the data.

Several steps were taken to address common method bias con-

cerns. First, we conducted a pilot study to confirm that the survey

items are subject to ambiguity. Second, we promised to protect the

anonymity of the respondents in the introduction letter that accompa-

nied the survey booklet. Third, the independent and dependent vari-

ables received responses from CEOs and finance managers

respectively. Also, we used statistical methods to address common

TABLE 1 Description of the variables, reliability and validity tests

Item description

Factor loadings

(t-values)

Environmental collaboration (Zhu & Sarkis, 2004):

α = .92; CR = 0.93; AVE = 0.74

We cooperate with our suppliers to achieve

environmental objectives

0.89 (1.00)

We encourage our suppliers to develop new

source reduction strategies

0.77 (12.79)

We cooperate with our suppliers to improve

their waste reduction initiatives

0.90 (14.66)

We work with our suppliers for cleaner

production

0.82 (13.04)

We collaborate with our suppliers to provide

materials, equipment, parts and/or services

that support our environmental goals

0.78 (12.30)

We provide our suppliers with design

specification that include environmental

requirements for purchased items

0.83 (13.22)

Sustainable innovation (Delmas &

Pekovic, 2018): α = .85; CR = 0.87;

AVE = 0.69.

We have introduced products, processes,

organizational, or marketing innovation that

reduce resource and material per unit of

production

0.88 (1.00)

We have introduced products, processes,

organizational, or marketing innovation that

reduce energy use

0.92 (22.13)

We have introduced products, processes,

organizational, or marketing innovation that

reduce CO2 (carbon dioxide) production

0.90 (20.15)

We have introduced products, processes,

organizational, or marketing innovation that

replace materials with less polluting or

hazardous substitutes

0.93 (23.26)

We have introduced products, processes,

organizational, or marketing innovation that

reduce soil, water, noise, or air pollution

0.77 (12.45)

We have introduced products, processes,

organizational, or marketing innovation to

recycle waste, water, or materials

0.89 (19.69)

Environmental commitment (Banerjee
et al., 2003): α = .85; CR = 0.86; AVE =0.67

The top management team in our firm is

committed to environmental preservation

0.79 (1.00)

Our firm's environmental efforts receive full

support from our top management.

0.88 (11.12)

Our firm's environmental strategies are driven by

the top management team

0.79 (10.63)

Financial performance (Judge & Douglas, 1998):

α =0 .89; CR = 0.90; AVE = 0.64

Return on assets 0.86 (1.00)

Return on investment 0.80 (19.60)

Profitability 0.76 (15.29)

Note: t = values in parentheses.
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method bias. Specifically, all the items were loaded on exploratory fac-

tor analysis (EFA). In the EFA, if a single factor emerges from the fac-

tor analysis or accounts for the majority of the covariance, then

common method bias influences the data. The results from the EFA

revealed four components with eigenvalues >1.0. These four factors

accounted for 69.87% of the variance. The largest component

accounts for 20.62% of the variance. Thus, common method variance

is not likely to affect our data (Podsakoff et al., 2003). Moreover, we

followed the procedure recommended by Podsakoff and Organ (1986)

to explain the common method factor and ensure the validity of the

results. By controlling for the first unrotated factor identified from the

factor analysis, we examined whether the observed relationships are

still valid. We detected no evidence of common method bias.

4.2 | Confirmatory factor analysis

Table 1 presents coefficient alphas and composite reliabilities for the

first-order constructs of the study. We obtained values that signify reli-

able and valid measures of the constructs (Cronbach, 1951). Using

LISREL 8.71, we performed a confirmatory factor analysis with all the

items to ensure the discriminant validity of the four main variables. To

investigate convergent validity, factor loadings for each construct were

inspected. Results indicate that factor loadings are significant at 1% for

the sample, indicating the convergent validity of the measures

(Bagozzi & Yi, 2012). Moreover, each multi-item construct produced

composite reliabilities above the suggested threshold value of 0.70

(Lattin, Carroll, & Green, 2003). We experimented with different models

ranging from four factors (four variables) to one factor (four variables

combined to one variable). Table 2 demonstrates the fit indices for the

CFA models. These indices suggest that the full four-factor model fits

the data better than the one-factor model (Thompson, 2004).

4.3 | Analytical procedure and results

The descriptive statistics and correlations of the variables are in Table 3.

The variables were standardized to prevent multicollinearity concerns

(Aiken & West, 1991). The largest variance inflation factor (VIF). was

392, which is way below the recommended threshold value of 10 (Neter,

Kutner, Nachtsheim, & Wasserman, 1996). Therefore, multicollinearity

does not substantially influence our findings. We also examined whether

normality assumptions have been violated. No violations were identified.

The hierarchical regression analysis was used to test the hypotheses.

Table 4 presents the regression results. In Models 1–4, the depen-

dent variable is sustainable innovation. Model 1 adds all control vari-

ables. In Model 2, we add environmental collaboration and the results

reveal a significant positive influence on sustainable innovation (β =

0.25, p < 0.01). The result in Model 2 provides support for Hypothe-

sis 1. In Model 3, when environmental commitment is added, the influ-

ence of environmental collaboration on sustainable innovation is still

significant (β = 0.23, p < 0.01). In Model 4, we add the interaction term

between environmental collaboration and environmental commitment.

The interaction term is positive and significant (β = 0.49, p < 0.01). The

results in Model 4 suggests that environmental commitment moderates

the relationship between environmental collaboration and sustainable

innovation. Thus, we find support for Hypothesis 4.

In Models 5–8, the dependent variable is employment growth.

The results in Models enable us to test the mediating hypothesis. Fol-

lowing previous recommendations in testing mediation (Zhao, Lynch

Jr, & Chen, 2010), we test our mediating hypothesis. First, the inde-

pendent variable and the mediating variable should be significantly

related. As shown In Model 2, the relationship between environmental

collaboration and sustainable innovation is positive and significant

(β = 0.25, p < 0.01). Second, the mediating variable should be signifi-

cantly related to the dependent variable. The results in Model 7 show

that sustainable innovation is significantly related to employment

TABLE 2 Results of confirmatory factor analysis

χ2/
df CFI NNFI RMSEA SRMR

Recommended values ≤3 ≥0.9 ≥0.9 ≤0.08 ≤0.08

Full model CFA 1.34 0.97 0.96 0.05 0.08

One factor model

CFA

2.88 0.69 0.65 0.09 0.12

TABLE 3 Descriptive statistics and correlations

Variables Mean SD 1 2 3 4 5 6 7 8

1. Firm size (employees) 49.05 14.01

2. Firm age (years) 7.93 1.95 −0.07

3. CEO age 51.80 9.11 0.03 0.01

4. Education 2.95 1.19 0.09 0.00 0.05

5. Financial performance 5.12 1.11 −0.04 −0.07 0.11 0.05

6. Environmental commitment 5.41 0.87 0.22** 0.14* 0.15* 0.08 0.33**

7. Environmental collaboration 4.83 1.14 0.11 0.13* 0.11 0.19** 0.27** 0.23**

8. Sustainable innovation 4.70 1.22 −0.12 −0.04 0.09 0.16* 0.19** 0.28** 0.19**

9. Employment growth 6.50 2.12 −0.08 −0.12 0.13* 0.24** 0.29** 0.20** 0.30** 0.37**

Note: N = 455. *p < .05; **p < .01 (2-tailed test); SD = Standard Deviation.
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growth (β = 0.31, p <0 .01). Hypothesis 2, which proposed that sus-

tainable innovation is positively related to firm growth receives sup-

port. Third, the relationship between the independent and dependent

variables should be nonsignificant weaker when the mediating vari-

able is included in the regression equation. In Model 8, when both

environmental collaboration and sustainable innovation are added to

the regression equation, sustainable innovation has a positive effect

on firm growth (β = 0.31, p < 0.01). Also, the effect of environmental

collaboration on firm growth becomes nonsignificant (β = 0.04, ns).

Overall, our results show that sustainable innovation mediations envi-

ronmental collaboration and firm growth. Thus, Hypothesis 3 is

supported.

To further establish that the indirect effect differs depending on

environmental commitment, we employed a bootstrapping procedure

by quantifying the indirect effect at low (−1SD), mean, and high

(+1SD) levels of environmental commitment (Preacher, Rucker, &

Hayes, 2007).

We present the results of the indirect effect at values of environ-

mental commitment and provides 99% confidence intervals in Table 5.

The results in Table 5 show that none of the confidence intervals con-

tain zero. Thus, we can conclude that the indirect effect is statistically

significant (p < 0.01) at low, mean, and high values of the moderator.

Moreover, we observed that the indirect effect of environmental col-

laboration on firm growth is stronger at high rather than low levels of

environmental commitment, as the coefficient increases from 0.38 (low

environment commitment) to 0.91 (high environmental commitment).

4.4 | Supplementary analyses

To establish the robustness of the findings, we performed two addi-

tional analyses. First, we used sales performance as the dependent

variable and estimated regression models to establish whether our

results are consistent with our initial findings. The results of this test

are consistent with our prior findings. Second, we estimated an alter-

native regression model to investigate whether our results depend on

firm development stage (Breugst, Domurath, Patzelt, &

Klaukien, 2012). Accordingly, we estimated a regression model with

TABLE 4 Regression results

Models 1–4: Sustainable innovation Models 5–8: Employment growth

Control variables
Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Model
7

Model
8

Firm size (employees) −0.09* −0.09* −0.09* −0.09* −0.05 −0.06 −0.05 −0.05

Firm age −0.03 −0.03 −0.03 −0.02 −0.08* −0.08* −0.09* −0.09*

CEO age 0.05 0.06 0.06 0.06 0.09* 0.09* 0.10* 0.09*

Education 0.10* 0.10* 0.11* 0.09* 0.14** 0.14** 0.13** 0.13**

Financial performance 0.19*** 0.19*** 0.20*** 0.17*** 0.18*** 0.19*** 0.19*** 0.19***

Independent variable

Environmental collaboration 0.25*** 0.23*** 0.22*** 0.29*** 0.04

Moderator

Environmental commitment 0.18*** 0.17*** 0.16*** 0.16*** 0.17*** 0.17***

Interaction

Environmental collaboration × environmental

commitment

0.49***

Mediator

Sustainable innovation 0.31*** 0.31***

Model fit statistics

F-value 1.66 3.95*** 5.69*** 7.56*** 1.85 3.74*** 5.87*** 5.89***

R2 0.11 0.20 0.27 0.33 0.13 0.18 0.25 0.27

ΔR2 - 0.09 0.07 0.06 - 0.05 0.07 0.02

Largest VIF 3.19 3.22 2.69 1.16 1.65 3.92 1.06 2.58

Note: N = 455; * p < .10.; ** p < .05; *** p < .01; standardized coefficients are shown.

TABLE 5 The conditional indirect
effect of environmental innovation on
firm growth at values of environmental
commitment

Environmental commitment Effect LLCI 99% ULCI 99%

Sustainable innovation −0.89 (−1SD) 0.38(0.24) 0.04 1.03

Sustainable innovation 0 (Mean) 0.67(0.30) 0.25 1.42

Sustainable innovation 0.89 (+1SD) 0.91 (0.35) 0.36 1.81
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interactions between firm age and environmental collaboration. Find-

ings show that all the relationships including the interactions that are

significant in our original model are also significant with the interac-

tion model. This suggests that that the effect of independent variables

on firm growth does not materially depend on the firm stage.

5 | DISCUSSION AND CONCLUSION

Drawing insights from the extended RBV (Lavie, 2006) and the

Relational View (Dyer & Singh, 1998), our study explores how environ-

mental collaboration influences growth in SMEs through sustainable

innovation. Specifically, the first finding of this study (i.e., environmental

collaboration positively relates to sustainable innovation) shows the rel-

evance of the prior ignored role of environmental collaboration in envi-

ronmental innovation. By integrating insights from recent studies that

show environmental collaboration is critical for outcomes (Grekova

et al., 2016; Paulraj et al., 2014), out study contends that collaborating

on environmental issues is a valuable source of resource for firms to

exploit. The second finding (i.e., sustainable innovation positively relates

to firm growth) offers new insights that firms that engage in environ-

mental innovation or sustainable innovation grow faster than those that

do not. The third finding (i.e., sustainable innovation mediates the envi-

ronmental collaboration and firm growth relationship) reinforces the of

Hypothesis 1 and Hypothesis 2 by demonstrating the mechanism of

how environmental collaboration affects SME growth through the medi-

ating role of sustainable innovation. Moreover, the role of environmen-

tal commitment is hypothesized and tested in Hypothesis 4 as a

moderator of the relationship between environmental collaboration

and sustainable innovation. Given that environmental commitment is

considered as a major driver of environmental protection (Muller &

Kolk, 2010), it provides a better firm-level perspective of how top man-

agement supports a firm's effort in environmental protection and the

implementation. Put together, these findings offer several theoretical

and practical contributions.

First, findings from this study extend our understanding of the

role of environmental collaboration in facilitating firm growth. The

extant environmental management literature suggests that environ-

mental collaboration improves the environmental performance of

firms (Grekova et al., 2016; Paulraj et al., 2014). However, the extent

to which environmental collaboration drives growth in small firms is

lacking. The present (especially Hypothesis 1–Hypothesis 3) extends

the literature by proposing and testing a model that demonstrates that

environmental collaboration could help SMEs achieve greater growth.

Second, this study enhances our understanding of the boundary

conditions of the influence of environmental collaboration. Though the

role of environmental activities in driving firm-level outcomes has been

examined in previous studies (A�gan, Kuzey, Acar, & Açıkgöz, 2016;

Grekova et al., 2016). However, our understanding of the conditions

under which environmental collaboration relates to firm-level outcomes

such as sustainable innovation remains limited. This study closes this

gap by testing the moderating role of environmental commitment on

the relationship between environmental collaboration and sustainable

innovation. Particularly, Hypothesis 4 suggests that environmental

commitment enhances the effect of environmental collaboration on

sustainable innovation.

Third, given that our sample comes from small new ventures, our

results contribute to the environmental management literature by

showing that environmental collaboration is beneficial not only to

large firms but also to small firms that often lack resources to embark

on environmental activities (Boso et al., 2017; Julian & Ofori-

Dankwa, 2013). Environmental collaboration has often been examined

in the contexts of large organizations where resources are abundant

for environmental activities (Orlitzky, Schmidt, & Rynes, 2003). Extant

knowledge in the context of SMEs is quite limited. Our study suggests

that environmental collaboration is also crucial for SMEs' growth.

Finally, this study theoretically contributes to the firm growth lit-

erature (Coad & Tamvada, 2012; Nichter & Goldmark, 2009; Robson &

Obeng, 2008) by examining how environmental collaboration indi-

rectly influences SME growth in a sub-Saharan African economy.

Antecedents of environmental activities for the growth of small and

newly established ventures in developing economies remain

extremely under-researched, particularly for countries from the conti-

nent of Africa. The predominant focus on developed economies

research calls into question the generalizability of western theories

and findings. There are significant institutional, economic, and

infrastructural differences between developed and under-developed

economies in terms of environmental expenditure (Julian &

Ofori-Dankwa, 2013). This study offers new insights into how envi-

ronmental activities help SMEs to grow in developing countries. This

is an important extension of the literature because past studies have

failed to pay attention to this issue in developing countries.

Our study has three potential managerial implications. First, we find

that when SMEs collaborate on environmental activities with their sup-

pliers, the potential to generate sustainable innovation is higher. Thus,

managers of SMEs in developing economies could leverage collaborative

efforts to enhance sustainable innovation. Second, the results of this

study suggest that increases in environmental collaboration are associ-

ated with increases in employment growth. This insight might particu-

larly important for SMEs operating in developing countries where the

market is characterized by greater uncertainty. Third, the finding that

environmental commitment moderates the relationship between envi-

ronmental collaboration and sustainable innovation can help managers

understand that environmental collaboration per se may not directly

influence sustainable innovation. In particular, top management should

understand the crucial impact of environmental commitment in conver-

ting environmental collaboration into sustainable innovation. With this

finding, management can ensure that environmental collaboration

provides its strategic value for sustainable innovation.

6 | LIMITATIONS AND SUGGESTIONS FOR
FUTURE RESEARCH

This study is prone to some limitations. First, our study is limited to

SMEs in Ghana. This limits the generalization of our findings to such a
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specific context. Future studies across other developing and developed

countries will further deepen the discourse and, most importantly, con-

tribute to the strategy and international business literature. Also, future

studies could compare this study's findings in large organizations such as

multinationals operating in developing market economies. Second, we

collected data at one point in time, making it difficult to draw causal

inferences (Rindfleisch, Malter, Ganesan, & Moorman, 2008). Though the

firm growth variable was time-lagged relative to the independent vari-

ables, this cannot entirely take away the issues of causality. Besides,

although we used sales growth as an alternative measure of firm growth

in our robustness test, we suggest that future research adopt a longitudi-

nal research design. Third, although the present data set was carefully

designed to assess the key variables of interest, it did not examine other

potential moderators of the relationship between environmental collabo-

ration and sustainable innovation. Results show that environmental com-

mitment fully moderates the relationship between environmental

collaboration and sustainable innovation in the present research, within a

dynamic environment. Future research should investigate the moderating

role of competitive intensity on the relationship between environmental

collaboration and firm growth. Fourth, the present study was conducted

in the empirical context of small firms in Ghana. The extent to which

these findings must be evaluated in the context of this less developed

market economy is less clear. Future studies in advanced economies such

as in Europe and North America where institutions are well developed

are recommended. Finally, we collected data from only the manufactur-

ing industry and did not consider industry types for these manufacturing

firms. The manufacturing industry firms could be classified as high tech-

nology and low technology firms. However, we did not control for the

differences between these sectors. We encourage future studies to con-

trol for the manufacturing sector's influence on firm growth.

Despite these limitations, the findings from our study reveal envi-

ronmental collaboration relates to sustainable innovation, and this

relationship is moderated by environmental commitment. Besides,

sustainable innovation mediates environmental collaboration and firm

growth. Collectively, the outcomes from this study extend the envi-

ronmental collaboration and firm growth literature in several ways. In

the main, the study contributes to theory development by providing a

clearer illustration of the specific conditions in which environmental

collaboration relates to sustainable innovation. It also illustrates the

mechanism through which environmental collaboration relates to firm

growth within an emerging market context.
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