Original Paper Agricultural Economics — Czech, 68, 2022 (7): 250-258

https://doi.org/10.17221/97/2022-AGRICECON

Linking green intellectual capital with green innovation:
Examining the roles of green dynamic capabilities
and 'motivation to achieve legitimacy'

DENISA BOGDANA ABRUDAN', NOSHEEN RAFI?>, DANA CODRUTA DAIANU,
Masoop Nawaz KarLyar**

IManagement Department, Faculty of Economics and Business Administration,
West University of Timisoara, East European Center for Research in Economics
and Business (ECREB), Timisoara, Romania
“Department of Business Administration, Faculty of Management and Administrative Sciences,
University of Sialkot, Sialkot, Pakistan
3Department of Economics, Faculty of Economic Sciences, Aurel Vlaicu University of Arad, Arad, Romania
*Lyallpur Business School, Government College University Faisalabad, Faisalabad, Pakistan

*Corresponding author: masood.kalyar@yahoo.com

Citation: Abrudan D.B., Rafi N., Daianu D.C., Kalyar M.N. (2022): Linking green intellectual capital with green innovation:

Examining the roles of green dynamic capabilities and 'motivation to achieve legitimacy'. Agric. Econ. — Czech, 68: 250—258.

Abstract: The present study aims to investigate the roles of agricultural firms' green dynamic capabilities (DCs) and
'motivation to achieve legitimacy' in the relationship between green intellectual capital (IC) and green innovation.
We posit the resource-capability-outcome' model according to which green IC is an important strategic resource which
helps firms to build and increase green DCs in order to achieve green innovation outcomes. The data were collected
from 146 firms operating in both primary and secondary sectors. Partial least squares structural equation modelling
(PLS-SEM) was used with WarpPLS 8.0 to process and analyse the data. The results indicated that green DCs serve
as an important underlying mechanism and mediate the relationship between green IC and green innovation. Mo-
reover, results also supported the moderating role of the firms' motivation to achieve legitimacy, implying that high
motivation strengthens the relationship between green DCs and green innovation. However, the results did not support
moderation for the relationship between green IC and green DCs.
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Environmental degradation is detrimental because
of its harmful effects on ecosystems, especially on the
health and well-being of humans, plants, and animals
(Belaid and Zrelli 2019; Chen et al. 2021). The protec-
tion of the environment is critical in order to dimin-
ish the destructive influence of anthropogenic activities
on ecosystems. Therefore, it is more than a moral re-
sponsibility for humans to protect the environment
from pollution and activities that contribute to its deg-
radation. That is why governments, communities, firms,
and experts are paying growing attention to processes
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and actions that may protect the environment from hu-
man activities in general, and from industrial activities
in particular (Aini 2021; Borsatto and Bazani 2021).
In particular, there is ample evidence on the substan-
tial contribution of the agricultural sector to environ-
mental deterioration and pollution. At the same time,
many studies highlight the significance of actions that
might be taken by firms to reduce pollutant emissions
(Wang 2019; Bridhikitti et al. 2021). In this regard, they
have postulated green innovation as a possible solution
for environmentalism (Wang and Juo 2021). Green in-
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novation refers to the process that contributes to the
creation of new products, processes, and technologies
with the aim to reduce environmental risks. A recent
review advocates that firms which embed green ele-
ments in product design and process development have
a greater chance of success in terms of cost-efficiency,
market performance, ecological reputation, energy sav-
ing, environmental performance, prevention of pol-
lutant emissions, competitive advantage, and financial
performance (Takalo and Tooranloo 2021).

Considering the importance and complexity of green
innovations, the existing literature examined various
factors that foster green innovation. For example, Abbas
and Sagsan (2019) postulated knowledge management
systems as a key driver of sustainable development and
green innovation. From a knowledge management per-
spective and drawing on Chen (2008), a recent study
of Wang and Juo (2021) offered a novel conceptualiza-
tion of green intellectual capital (IC) — the total stock
of sustainability-oriented intangible assets, information,
and collective knowledge that create pro-environmen-
tal value for firms — and advocated it as an important
driver of green innovation. The present study takes this
into account but posits that green innovation is a com-
plex process and involves interactions of various indi-
vidual, organisational, structural, and contextual factors
(Shally et al. 2004) to come up with successful solutions
that protect the environment and promote eco-friendly
products and processes. Given the complexity of inno-
vation, it is expected that green IC tap into some im-
portant mechanisms to encourage green innovation,
rather than IC being the primary source of innovation
(Tsou and Chen 2020). Therefore, our study attempts
to identify the missing link between green IC and green
innovation. More specifically, we postulate green dy-
namic capability (DC) as the missing link and argue
that it is an underlying mechanism through which
green IC drives green innovation (Albort-Morant
et al. 2016; Yousaf 2021).

The notion of green DCs refers to the firms' capa-
bility to integrate, construct, and reconfigure internal
and external resources related to environmental pro-
tection (Qiu et al. 2020). This implies that green DCs
are a firms' ability to respond proficiently to environ-
ment-related external changes through a combina-
tion of competencies, resources, and capabilities; and
green IC determines that, when, how, and which ex-
isting resources, competencies, and capabilities should
be exploited and/or new ones be explored in order
to cater to environmental concerns. Green IC provides
unique knowledge and a resource base which firms use

to develop dynamic green capabilities. These green
DCs make it easier for firms to construct, adjust and
reconfigure structures and resources that help firms
to prevent environmental degradation and ensure
sustainability (Wang and Juo 2021). As noted earlier,
green innovations require a unique resource base and
competencies that are specific to environmental man-
agement practices. Therefore, green IC-induced green
DCs are likely to promote green innovation (Tsou and
Chen 2020; Singh et al. 2022).

In addition, it is also expected that the firms' propen-
sity to use green DCs for green innovation is contingent
upon contextual characteristics, such as the firms' mo-
tivation to achieve legitimacy (Tsinopoulos et al. 2018).
As mentioned earlier, governments, societies, regula-
tory bodies, and institutions pressure firms to comply
with environmental regulations, so the firms' motiva-
tion to achieve legitimacy seems to play a critical role
in this regard. In simple words, the firms' motivation
to achieve legitimacy, in terms of compliance with en-
vironmental regulations, moderates the effect of green
IC in predicting green DC and the effect of green DC
in fostering green innovation. In a nutshell, this study
examines the mediating role of green DCs and the
moderating role of the firms' motivation to achieve le-
gitimacy in determining green innovation.

Literature review and hypotheses development
Linking green IC and green innovation through
green DCs. The notion of green IC refers to the to-
tal stock of sustainability-oriented intangible assets,
information, collective knowledge, experience, rela-
tions, learning and competencies that create pro-
-environmental value for firms (Chen 2008). Green IC
is an overarching concept and comprises three facets:
green human capital, green structural capital, and green
relational capital. Green human capital encompasses
the employees' accumulated knowledge, wisdom,
skills, expertise, information and experience regard-
ing environmental safety and protection (Chen 2008).
Since firm-level performance outcomes depend upon
the actions and achievements of individual employees,
a highly motivated workforce is in turn likely to use
its own wisdom, abilities and knowledge to innovate
processes that ensure pollution control, save energy,
and protect the ecosystem (Yusliza et al. 2020). Green
structural capital is embedded in firms and includes
a sum of patents, intellectual rights, databases, organi-
sational climate and culture to achieve sustainability
goals. It is also a sign of the firms' commitment, knowl-
edge management systems, and managerial philoso-
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phies regarding environmental protection. The third
form of green IC is green relational capital, which re-
fers to the firms' 'accumulative interactive relationships
with customers, suppliers, and partners about corpo-
rate environmental management and green innovation'
(Chen 2008, p. 275). In short, all three facets of green IC
taken together provide a pool of resources, processes,
structures and interactive relationships to understand
the importance of environmentalism and to enable or-
ganisational action toward green innovation.

The relationships between traditional IC and firm per-
formance (including, competitive advantage, innova-
tion, financial and environmental performance) are not
new, and the literature maintains that resources such
as employees, organisational culture, commitment,
support, strategic intent, and strong ties with custom-
ers, suppliers and partners allow firms to successfully
achieve strategic goals. However, these arguments
and empirical inferences hold true for firms operating
in stable business environments (Tsou and Chen 2020).
Nevertheless, today's business environment is dynamic
and most businesses are facing frequent changes in cus-
tomer priorities, technology, market demand, supply
networks, political and regulatory focus, and innova-
tions in materials and manufacturing technologies (Qiu
et al. 2020), which requires that firms redefine their re-
source base and core competencies to ensure survival
and competitiveness. From this perspective, Magistretti
et al. (2021) posited that innovation and performance-
-related outcomes need DCs to calibrate resources
and adaptability to external changes to achieve stra-
tegic-fit. Therefore, it appears that although firms can
promote green innovation through green IC, this rela-
tionship is not straightforward and denotes a missing
link. In this regard, this study proposes that green IC
promotes green innovation through some underlying
mechanism such as green DCs.

Green DCs consist of the firms' capacity to learn,
integrate and reconfigure organisational resources,
structures and processes to add value to the firm while
observing principles of environmentalism (Qiu et al.
2020). Customers' green consumption behaviour, strict
environmental regulations, value congruity in the form
of organisational isomorphism, changes in manufac-
turing technologies and materials force firms to acquire
new knowledge, capabilities and to reconfigure current
resources and internal knowledge to reduce pollution,
waste and environmental degradation (Singh et al
2022). Green DCs tap into firms' actions to develop or-
ganisational green capability and use green innovation
in response to changes in the external environment.
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Thus, green DCs are advocated as a predictor of green
innovation. In addition to that, firms must have the nec-
essary resources and abilities for learning, integration,
and reconfiguration (Magistretti et al. 2021). We pos-
tulate that green IC provides these necessary resources
that trigger organisational action to develop green ca-
pabilities (Yusliza et al. 2020). For example, firms need
to ensure the constant update of core competencies
by using green IC so that these could not be easily cop-
ied by competitors and in order to add value to the firm
in terms of increased sustainability and decreased envi-
ronmental harm. In other words, green IC capital pro-
motes the firms' green DCs which in turn drive green
innovation. Hence, we hypothesize that:

H,: Green DCs mediate the relationship between green

IC and firm green innovation.

The moderating role of motivation to achieve legit-
imacy. Besides a consensus that firms engage in pro-
-environmental and eco-friendly actions for financial
benefits, we postulate the firms' desire to be deemed
legitimate by external stakeholders, which also mo-
tivates them to offer green products and adopt green
processes. Firms reduce costs, save energy and protect
the environment to seek financial benefits otherwise
easily achieved through green innovation (Borsatto
and Bazani 2021). However, when the firms' motivation
is to achieve legitimacy, this involves a long-term com-
mitment and redefining the business processes or even
the entire business model in response to environmen-
tal risks. For instance, adherence to ISO 9000 im-
proves quality and, at the same time, signals external
stakeholders about the firms' compliance with some
standards. Likewise, complying with international and
domestic environmental regulations increases a firm's
reputation in terms of environmental legitimacy (Tsi-
nopoulos et al. 2018). Hence, the way firms desire legit-
imacy has an influence on their actions and processes
towards green innovation. More specifically, the firms'
high motivation to achieve legitimacy is likely to op-
timize the use of current resources and capabilities
so as to embed green processes and offer green prod-
ucts (Wang et al. 2018). Thus, firms are expected to use
their green IC optimally to develop green DCs. Like-
wise, the firms' desire to be seen as legitimate appears
to motivate the management to increase green inno-
vation by tapping into green DCs. Therefore, we posit
that the firms' motivation to achieve legitimacy moder-
ates the relationship between green IC, green DCs, and
green innovation. Thus, it is hypothesized that:

H,: The firms' motivation to achieve legitimacy moderates
the relationship between green IC and green DCs.
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Figure 1. Proposed research
framework

Source: Authors' own processing
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H,:'The firms' motivation to achieve legitimacy moder-
ates the relationship between green DCs and green
innovation.

The proposed research framework is presented in Fig-
ure 1 which depicts graphical representation of pro-
posed relationships among study variables.

MATERIAL AND METHODS

Data were collected through a structured question-
naire from the following 9 sectors: food processing,
agricultural chemicals, textiles, leather, tobacco, res-
taurants, beverages, forest and wood products, and
livestock and dairy. The respondents were top manag-
ers/owners of the firms. Since no comprehensive list
of agricultural firms exists, the information regard-
ing the respondent firms was obtained from various
sources including professional networks, chambers
of commerce and industries. The snowball sampling
method was chosen. According to Bouckenooghe et al.
(2015), this method is effective in contexts where a con-
crete sampling frame is not available. We chose firms

Table 1. Sample distributions

innovation (GI)

Outcome

that had been operating for at least five years and had
ten or more employees. The reason to use age- and
size-based criteria was to ensure the maturity of the
respondent firms' knowledge management systems and
resource structures (which firms try to achieve long-
-term strategic-fit in a dynamic environment) to re-
spond to external changes because micro-firms and/or
start-ups are usually less prone to environmental dyna-
mism and external changes. Moreover, according to Wil
Schroter (founder and CEO of Startups.com, a start-up
platform that includes Clarity, Bizplan, Launchrock,
Fundable, and Zirtual), it takes at least four years for
a nascent firm to reach maturity in business as well
as to build persistence in running it. A total of 211 firms
were selected and the link to the online questionnaire
was sent to the respondents. There was also a follow-up
to the data collection process to increase the rate of re-
sponse. We received 146 usable responses over a period
of four weeks in February—March 2022. The sample dis-
tribution is presented in Table 1.

We used pre-developed questionnaires (scales)
to measure study constructs and all responses were ob-

Sector Respondent firms Percent weight (%) Accumulative weight (%)
Food processing 27 18.49 18.49
Agricultural chemicals 18 12.33 30.82
Textile 25 17.12 47.94
Tobacco 4 2.75 50.69
Leather 13 8.91 59.60
Restaurants 11 7.53 67.13
Beverages 8 548 72.61
Forest and wood products 17 11.64 84.25
Livestock and dairy 23 15.75 100.00
Total 146 100.00 100.00

Source: Authors' own processing
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tained on a 5-point Likert scale. An 11-item scale was
adopted from Wang and Juo (2021) to measure green
IC and was treated as a secondary latent construct
as it comprises three dimensions: green human capital
(3-items), green relational capital (3-items), and green
structural capital (5-items). Green DC was measured
using the 5-item scale of Lin and Chen (2017). Mo-
tivation to achieve legitimacy was measured by two
items drawn on Tsinopoulos et al. (2018). Agricultural
firms' green innovation was measured by a 5-item scale
adapted from Wang and Juo (2021).

RESULTS AND DISCUSSION

The collected data were first analysed to ensure the
validity and reliability of the study constructs by us-
ing WarpPLS 8.0 software. The results confirmed con-
vergent validity, discriminant validity, and reliability
[see electronic supplementary material (ESM); for
ESM see the electronic version]. The correlation analy-
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sis shows that green IC has a positive correlation with
green innovation (r = 0.262, P < 0.01) and green DCs
(r=0.451, P < 0.01) (Table 2). Moreover, results indicate
that green DCs are positively linked with green innova-
tion (r = 0.304, P < 0.01). The results provide initial sup-
port and suggest further analysis for hypotheses testing.

We performed partial least squares structural equation
modelling (PLS-SEM) in WarpPLS 8.0 software (Fig-
ure 2). Warp3 was used as an inner model algorithm and
bootstrap as resampling. The model-fit values presented
in Table 3 suggest good fit indices. Since this study fo-
cuses on the mediating mechanism to reveal how green
IC contributes to green innovation, we performed analy-
ses using alternative models to see if mediation is pre-
sent (Preacher and Hayes 2004). These initial analyses
supported the presence of a mediation effect. Results
shown in Table 3 indicate that green IC is a significant
and positive predictor of green DCs [ = 0.43, stand-
ard error (SE) = 0.062, P < 0.01]. Results also show that
green DCs are positively linked with green innovation

Table 2. Correlation coefficients and square-roots of AVEs (n = 146)

Constructs GI GDC MAL Firm age Firm size
GIC (0.820) - - - -

GI 0.262** (0.847) - - -
GDC 0.451** 0.304** (0.830) - -
MAL 0.294** 0.155* 0.223** (0.872) -
Firm age 0.025 -0.020 -0.025 0.131 -
Firm size 0.124 0.114 0.069 —-0.125 —-0.081

*, **P < 0.05 and P < 0.01, respectively; GIC — green intellectual capital; GI — green innovation; GDC — green dynamic
capabilities; MAL - firms' motivation to achieve legitimacy; square-roots of average variances extracted (AVEs) are

on diagonal in parenthesis
Source: Authors' own processing

R*=0.22
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Figure 2. Partial least squares
structural equation modelling
(PLS-SEM) results

GIC — green intellectual capital;
GDC - green dynamic capabili-
ties; GI — green innovation; MAL
— firms' motivation to achieve
legitimacy

Source: Authors' own processing
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Table 3. Partial least squares structural equation modelling (PLS-SEM) results for hypotheses testing

Path B SE P-value Comments
Direct effects

GIC —» GDC 0.43** 0.062 <0.01 -

GDC — GI 0.24** 0.080 <0.01 -
Indirect effect

GIC > GDC > Gl 0.10** 0.041 <0.01 H, supported
Moderator

MAL x GIC - GDC 0.10 0.133 0.23 H, not supported
MAL x GDC — GI 0.30** 0.087 <0.01 H, supported
Control variables

Firm age — GI -0.11 - 0.252 -

Firm size — GI 0.07 - 0.274 -

Model fit and quality indices

Average path coefficient (APC) = 0.191, P < 0.001
Average R-squared (ARS) = 0.227, P < 0.001
Average adjusted R-squared (AARS) = 0.208, P < 0.001

Average block VIF (AVIF) = 1.090, acceptable if < 5, ideally < 3.3

Average full collinearity VIF (AFVIF) = 1.603, acceptable if < 5, ideally < 3.3
Tenenhaus goodness-of-fit (GoF) = 0.441, small > 0.1, medium > 0.25, large > 0.36
Simpson's paradox ratio (SPR) = 1.000, acceptable if > 0.7, ideally = 1

R-squared contribution ratio (RSCR) = 1.000, acceptable if > 0.9, ideally = 1

**P < 0.01; GIC - green intellectual capital; GDC — green dynamic capabilities; GI — green innovation; MAL — firms'
motivation to achieve legitimacy; SE — standard error; VIF — variance inflation factor

Source: Authors' own processing

(B = 0.24, SE = 0.080, P < 0.01). For hypothesis 1 (H,),
which states that green IC prompts green DCs which
in turn promote green innovation, we calculated the in-
direct effect to see the magnitude and direction of medi-
ation. Referring to Table 3, green DCs positively mediate
the relationship between green IC and green innovation
(B=0.10, SE = 0.041, P < 0.01), the results are statistically
significant, hence supporting hypothesis 1 (H,).

For hypothesis 2 (H,), data failed to provide support
regarding the moderation effect of the firms' motiva-
tion to achieve legitimacy for the relationship between
green IC and green DCs [p = 0.10, SE = 0.133, not sig-
nificant (ns)]. Hypothesis 3 (H;) states that the firms'
motivation to achieve legitimacy moderates the rela-
tionship between green DCs and green innovation
and the results support this hypothesis as the coef-
ficient of interaction effect is positive and significant
i.e. B =0.30, SE = 0.087, P < 0.01). We used simple and
3D plots to explore the patterns of the interaction ef-
fect. Figures 3, 4 show that green DCs and green in-
novation linkage is strong for firms reporting high
levels of motivation to achieve legitimacy. However,
the relationship pattern is relatively persistent even
in the presence of low motivation, which suggests that

lower motivation does not weaken the relationship.
Nevertheless, a high level acts as a catalyst for firms
to capitalize on green DCs to achieve green innova-
tion. In sum, the results provided empirical support
for hypotheses 1 and 3 (H,, H;), and imply that green

3.97,SD = 1.12)

GI (mean
—
w
=

500
4.25

MAL
(mean = 2.24, SD = 1.01)

GDC
(mean = 3.95, SD = 1.18)

Figure 3. 3D graph to demonstrate moderation effect

GDC - green dynamic capabilities; GI — green innovation;
MAL - firms' motivation to achieve legitimacy
Source: Authors' own processing
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IC and green DCs promote green innovation, as well
as that green IC drives green DCs which in turn pro-
mote green innovation. Furthermore, the firms' moti-
vation to achieve legitimacy increases the effectiveness
of green DCs in predicting green innovation.

The present study offers a novel theoretical frame-
work by integrating the resource-based view (RB-V),
dynamic capability view (DC-V) and organisational
theory, and extends our understanding of environ-
mental management by the unique postulate of the
mediating role of green DCs and the moderating role
of motivation to achieve legitimacy in fostering green
innovation. In particular, by using RB-V, this study
posits green IC as an important resource for firms
to develop core competencies and achieve goals, while
DC-V is used to theorize green DCs as a key capability
in responding to unstable and ever-changing business
environments, and organisational theory to suggest
a motivation for legitimacy as an institutional factor.
The context-specific interaction between these ele-
ments encourages firms to adopt green innovations.

Our findings are important because the mediating
effect has been largely overlooked until now, with the
main focus on the direct effect of green IC on green in-
novation (Wang and Juo 2021). Our study reveals that
green DCs mediate the relationship between green
IC and green innovation and implies that green DCs
are at the base of green innovation. These findings ex-
tend our understanding of how firms use their green
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resources to find green solutions in order to reduce
pollutant emissions, environmental risk, and promote
environmental sustainability. To do so, green DCs are
postulated as an underlying mediating mechanism im-
plying that intellectual resources make it easier for firms
to develop DCs which in turn promote environmental
management practices. These findings are consistent
with earlier studies which also advocated that DCs are
an important mechanism to prompt innovation (Singh
et al. 2022). In short, findings imply that pooling em-
ployees' green values and beliefs, management's sup-
port and commitment to green culture, and the firms'
relations with other partners based on principles of en-
vironmentalism enable firms to build green capabilities.
Firms tap into green capabilities to respond to exter-
nal pressure and changes regarding the need for green
practices and products. In addition to that, our study
also provides important insights into contextual fac-
tors in green innovation. In particular, it draws on or-
ganisational theory and suggests that the firms' desire
to create a green image and build a green reputation
motivates them to comply with environmental regula-
tions and promote environmental management prac-
tices. In other words, the firms' motivation to achieve
legitimacy stimulates green DCs to bring green innova-
tion. Findings confirm that high motivation to achieve
legitimacy strengthens the relationships between green
DCs and green innovation. These findings are in line
with the study of Tsinopoulos et al. (2018).
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Limitations and directions for future research. De-
spite its important theoretical and managerial implica-
tions, the present study is not free from limitations. First,
it used a cross-sectional design and the data were col-
lected from a single South Asian country. Future studies
may opt for a longitudinal design and conduct a com-
parative examination of the result consistency across
cultures. Moreover, future studies are recommended
that use data triangulation to ensure scientific rigour
and generalizability. Second, we used subjective self-
report measures for green innovation. Future research
may consider objective measures — e.g. a proxy using
R&D expenditures, the number of new green products
launched, and/or the return on green products, etc.
— to extend the current understanding in terms of the
influence of green IC and green DCs on green innova-
tion. Third, this study used green DCs as a mediating
mechanism. Researchers are encouraged to expand the
theoretical base for underlying mediating mechanisms
by offering other individual- and/or firm-level variables.
Finally, future studies may investigate the role of regula-
tory institutions as catalysts for environmentalism be-
yond the firms' own motivation to attain legitimacy.

CONCLUSION

Nowadays, environmental management practices
have become more than a buzzword for agricultural
firms as the concerns of the international community,
governments and firms regarding climate change, pol-
lution and environmental degradation are constantly
increasing. It is not only products but also manufac-
turing technologies that are harming the environment
and, in some cases, the 3Rs of sustainability (i.e. Re-
duce, Remanufacture, Recycle) are loosely consid-
ered. The significant contribution of agricultural firms
to socio-economic development (e.g. food supply,
employment, etc.) and to environmental degradation
(e.g. agricultural waste, excessive use of pesticides,
waste from food and dairy products processing, burn-
ing remains of crops, etc.) calls for sustainability-driven
business operations because these have a greater im-
pact on the quality of life and ecosystems. In this re-
gard, our study offers a unique theoretical framework
to understand how and when agricultural firms may
adopt green innovation to protect the ecosystem.

Our study suggests that the agricultural firms' green
IC makes it easier for them to develop processes that
are proficient in limiting pollution and designing
products that follow principles of environmentalism.
Findings confirm that the agricultural firms' green IC

promotes green DCs which in turn drive green inno-
vation. Finally, the findings confirm the moderating
role of the firms' motivation to achieve legitimacy and
imply that high motivation increases the effectiveness
of green DCs in adopting green innovation. These find-
ings recommend that managers inclined to embed pro-
environment practices, processes and products may
tap into green IC as well as green DCs.
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