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Abstract:

Green production has become an important strategy to achieve firm-specific capabilities which are the niche for
manufacturing enterprises. It is the application of environmental social responsibility to reduce the negative impact of
manufacturing firms with their main objective being economic benefits. This paper aims to review current literature and
contributes a set of empirical evidence concerning the emerging topic of green production and development of firm-specific
capabilities which affect the performance of manufacturing firms in Kenya. Pragmatism philosophical paradigm and
explanatory survey research design were utilized. Target population of 139 registered manufacturing firms was considered,
out of which a sample of 102 Chief Executive Officers obtained using Cochran’s sample size formula representing the firms
selected by simple random sampling technique. Questionnaires were then administered to these CEOs. Data collected was
analyzed using multiple regression analysis. The findings indicated significant positive relationship between green products
and development of firm-specific capabilities, between green processes and development of firm-specific capabilities,
between green use and development of firm-specific capabilities and between the green end of life management and
development of firm-specific capabilities. Similarly, the overall test of significance with F-test confirmed the high significant
effect of green production on the development of firm-specific capabilities. It was concluded by the findings the extension use
of system dynamics and resource-based view theories. Subsequently, it extended the literature on the match between Green
productions on development of firm-specific capabilities. The findings clarified the alignment of green production on the
development of firm-specific capabilities for practitioners to allocate limited resources based on their strategic choices.

Keywords: Green production, development, specific firm capabilities, System dynamics theory and resource-based view
theory.

1. Introduction

Green production is the principles of environmental protection and energy conservation during production activities to reduce
industrial waste, save resources and to minimize pollution while accomplishing desired firm-specific integrated capabilities which lead
to business performance motives (Williamson et al., 2006). Integrated capabilities according to Bruhl et al. (2010) exemplify capacity
of a firm to coordinate different processes and enable a dynamic fit with the changing general business environment (Zajac et al.,
2000). Therefore, Firm’s-specific capabilities are stakeholder integration capability, higher-order learning capability and continuous
innovation capability (Sharmaet al., 1998) which are tangible and intangible resources (Zahra & Das, 1993) which enable a firm to
integrate new developments effectively.

Firm-specific capabilities lie in improved corporate reputation, goodwill and increased sales that translate into favorable economic
dealings. In turn, these capabilities within organizations are seen to influence competitive strategies and organizational outcomes
(Ginsberg et al., 1994). The specific capabilities can be explained by the resource-based view of the firm which has gained
prominence as a competitive theory of the firm (Barney & Zajac, 1994). This theory argues that a firm’s competitive strategies and
performance depend significantly on firm-specific organizational resources and capabilities. Developing this theoretical argument,
Hart (1995) predicted that innovative environmental strategies can lead to the development of firm-specific capabilities which can be
sources of competitive advantage. He argued that corporate response to calls for environmental protection was an important emerging
competitive domain for businesses.

Perhaps organizational capabilities are the coordinating mechanisms that enable the most efficient and competitive use of the firm’s
assets whether tangible or intangible according to Day (1994). The competitive advantage of these capabilities stems from their
elusive nature based on social complexity and deep embeddedness in organizations (Hart, 1995). They are often invisible (Itami,
1987), based on tacit learning (Hart, 1995) that is causally ambiguous (Reed & DeFillippi, 1990) and thus difficult to identify and
imitate by competitors (Teece, 1987). These capabilities usually lack an identifiable owner in an organization and are not traded in
factor markets (Barney, 1991). They are path dependent upon a combination of unique organizational actions and learning undertaken
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over a period of time (Barney, 1991). They span several different functions and levels within an organization and are capable of
multiple uses (Amit & Schoemaker, 1993).

Stakeholder integration capability is the ability of the firm to establish trust-based collaborative relationships with a wide variety of
stakeholders, especially those with economic and noneconomic goals. These stakeholders may include local communities,
environmental groups, regulators, nongovernmental organizations. Hart (1995) suggested that stakeholder integration capability arises
as a result of product stewardship which requires the integration of perspectives of key external stakeholders such as environmental
groups, community leaders, the media, and regulators into product design and development. Moreover, sustainable organizational
advantage may be built with tacit assets that derive from developing relationships with key stakeholders (Hillman & Keim, 2001).
When studying the relationship between stakeholder management and firm’s success (Berman et al., 1999) emphasized that fostering
positive connections with key stakeholder’s customers and employees can enhance firm’s profitability.

Stakeholder integration capability is firm-specific because it is based on fundamental changes in business philosophies and values
accompanied by changes in organization design over a period of a decade or more. This capability is internally socially complex since
it resides in every employee by corporate culture. At the same time, this capability is externally socially complex (Coff, 1997) based
on collaborative trust relationships between internal and external stakeholders. It is clear for organizations to be successful according
to McCowan et al. (1999) there is need for organizations to constantly enhance employee capabilities through a variety of special
programs. Subsequently, Bontis and Serenko (2007) asserted that effective, appropriate and successful training experience serves as an
indication that an organization is voluntarily willing to invest in its human resources that builds employee capabilities and increases
their degree of job satisfaction.

In addition, Carmeli and Tischler (2004) discovered that intangible organizational elements like managerial capabilities, human
capital, internal auditing, labor relations, organizational culture, and perceived organizational reputation each influenced
organizational financial performance positively. Furthermore, Ferguson and Reio (2010) suggested that human resource management
has the positive influence on firm performance, mainly through human resource strategies.

Higher order learning capability is an organizational mandate to improve understanding of environmental issues and thus sparks
shared learning processes. Organizational learning is the development of insights, knowledge, associations between past actions, the
effectiveness of those actions and future actions (Fiol & Lyles, 1985). Learning within organizations is indicated by successful
organizational coping with rapid environmental change (Hedberg, 1981) and behavioral outcomes based on shared ideology and
understanding of the changes taking place (Fiol & Lyles, 1985).

Changes in the business environment that motivate the exploration of alternative organizational routines, technologies, environments,
and objectives, may lead to higher-order or higher-level (Fiol & Lyles, 1985) and double loop (Argyris & Scho'n, 1978) learning.
Higher-order learning involves the development of different interpretations of new and existing information, as a result of developing
new understandings of surrounding events (Fiol, 1994). This type of learning characterizes organizational change under conditions of
ambiguity and uncertain information (Lant & Mezias, 1992).

Organization may adopt strategies that deal with these ambiguities and lack of information will create a context for issue interpretation
and decision-making according to Ginsberg and Venkataraman (1995) and may lead to higher order organizational learning (Fiol &
Lyles, 1985). Thus, environmental strategies can lead to different paths of learning and knowledge creation on the business/natural
environment interface for each firm. Facilitation of experimentation searches for alternative routines (March, 1988) by managers can
lead to the recognition of new goals and the means to achieve these goals. These learning processes, in turn, result in major
reorientations that involve changed norms, values, world views or frames of reference (Shrivastava & Mitroff, 1982).

Continuous innovation capability is developed by changes in technologies, processes, specifications, inputs and products that can
stimulate the building up of internal capabilities and knowledge-based invisible assets (Itami, 1987). While, environmental change
provides an opportunity for a firm to be the first mover, the likelihood of a firm benefiting in a sustained manner from the first mover
status will depend on the development of these capabilities. As the window for technological innovations gets shorter, even internal
innovations in systems and management practices are rarely defensible against competitive actions. Admittedly, a capability of
continuously generating a stream of innovations enables an organization to stay a step ahead of competitors who do not possess this
capability.

Furthermore, Hart (1995) called this the capability of continuous improvement resulting from organizational efforts to reduce,
minimize and eliminate waste. Also, Rolstadas (1998) highlighted another point of view, indicating that innovation is a key element in
sustaining and improving organizational performance. DiLiello and Houghton (2008) emphasized the importance of encouraging
creativity by means of being original, expressive and imaginative where creativity is the potential or the capacity to be creative.
Creativity encourages innovative culture which is favorable to innovation in the organizations (Chandler et al., 2000).

The traditional way of looking at green production was indeed to focus on pollution prevention and pollution control technologies.
Green production involves the use of environmentally friendly production technologies (Chiang & Tseng, 2005), procurement policies
(Corbett & Klassen, 2006), transport (Lee, 2008), packaging (Azzone & Noci, 1998), improve resource use (Seliger & Zettl, 2008).
This reflects the concept of eco-design (Rahimifard & Clegg, 2007). This means green products to be made from less and greener
materials, greener process, greener use and green product end of life management. The outcome of companies being green to enhance
their reputation and increase their market share constitutes the business case for green production. Green production is based on the
idea of ‘end-of-pipe’ technology to ensure proper disposal of waste and to reduce the release of pollutants after they have been
generated by recycling, treatment and recovery (Dills et al., 2007).

System dynamics (SD) theory supports green production and is a powerful tool for explaining complex systems that are composed of
interacting subsystems working together to influence overall system behavior via dynamic cause-effect relationships. It explains a
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system with multiple subsystems such as green production that interact with each other and transit dynamically and changes the
relational transitions between the system states and empirical functions in explaining sustainability (Forrester, 1961). Moreover, SD
has been widely used to evaluate policies/strategies for improving system performance via simulation experiments (Wang, 1994)
related to green sustainability. Some researchers employed SD to analyze the dynamic interaction among the factors that drive
systems’ behavior (Song et al., 2004).

Green products are products produced with credential concerns of reducing the pollution effects of the materials incorporated in the
product or the packaging by avoiding the use of toxic materials, minimizing use of non-renewable materials and using renewable ones
according to their rate of replenishment. This includes the adoption of techniques such as design for the environment (Hart, 1997;
Stead & Stead, 2000), life-cycle assessment (Lee, 2008; Srivastava, 2007). Chang and Fong (2010) argued that green product quality
have positive effects on green customer satisfaction and green customer loyalty differently.

Evidently, by their nature, green customers are very diverse regarding interests, motives, priorities, degrees of concern (Stead & Stead,
2000). Nevertheless, companies that decide to publicize their green activities have to master customers’ lack of faith in green claims
(Reinhardt, 1999). Currently, it is widely recognized that firms need to act in a socially responsible way to contribute to the social
well-being and competitiveness which results into financial success of the firm (Moneva & Ortas, 2010). Empirical evidence reported
by Corbett and Klassen (2006) suggested that the increase of resource productivity can offset the cost of environmental improvements,
thus driving down the total cost of production.

Green processes are operations which involve the use of machines that reduce air emissions, minimizing solid and liquid wastes,
saving water and energy, protecting health and safety of production workers, customers and the local community (Ball ez al., 2009). It
is also known as clean technologies with the aim to eliminate pollution and waste during general manufacturing (Mukherjee, 2010).
Also, it makes efficient use of energy and materials like process and equipment modification, facilities retrofitting, material
substitution and modularization (Rusinko, 2007; Seliger & Zettl, 2008). Although, bigger investments are required, increased benefits
can be achieved in the long term (Preuss et al., 2001).

Moreover, Kleindorfer et al. (2005) emphasized corporate image and profitability to be the outcome of proper environmental
management systems, practices, operational performance, regulatory compliance, and liability. Furthermore, these are operating
procedures which limit or reduce the negative impact of production processes on the natural environment like inventory management,
production scheduling and employee training (Kleindorfer et al., 2005; Tibert, 2008). Therefore, from an operations perspective, green
production must be dealt with on a continuous improvement basis by taking into account technology developments, business
environment, regulations, customer demands and society expectations (Gupta, 1995).

Green use is concerned with minimizing emissions, waste and energy consumption associated with the product in use (Seliger et al.,
2008). In addition, product stewardship incorporates strategies for enhancing the productivity of the product usage phases (Baines et
al., 2007; Mont, 2000). Moreover, it involves techniques for extending the life span of the product through preventive maintenance
and realization of multiple use phases (Seliger et al., 2008). This is usually achieved by changing the design of the product and
implementing innovative technologies. Meanwhile, environmental perspective is extended beyond manufacturing and operations and
includes minimization of environmental pollution associated with product’s lifecycle that is from design, to manufacture, use, right
through recycling (Rusinko, 2007; Seliger et al., 2008).

Green product end of life management is where companies are expected to take care of products throughout their entire life, including
proper recycling and disposal (Corbett & Klassen, 2006). By extension, it involves green supply chain management (Srivastava, 2007;
Beamon et al., 2008). In addition, reverse supply chains include used product acquisition. Reverse logistics involves moving an end of
life products to reprocess facilities, inspection and disposition which determine the next course of action whether to repair,
remanufacture, use as spare parts and recycle (Kleindorfer et al., 2005).

Therefore, green product end of life management involves delivery of products that can be easily reused and recycled at the end of
their useful lives (Rahimifard & Clegg, 2007). Subsequently, most appliance producers concern with green product end of life
management have modified their products to reduce the disassembly time (Porter & van der Linde, 1995). This has created critical
trade-off between green improvement and production economy of the products (Zhou et al. 2012). It ranges from reactive monitoring
of the general environment management programs to more proactive practices implemented through 8Rs which include; reduce, re-
use, rework, refurbish, reclaim, recycle, remanufacture and reverse logistics (Srivastava, 2007).

2. Methodology

Explanatory survey research design was adopted in the study to advance the relationship among variables. This approach sought to
collect data in an attempt to establish the influence of green production on the development of firm-specific capabilities. According to
Saunders et al. (2011) studies that establish causal relationships between variables use explanatory design. The design was deemed
appropriate for the study as it allowed to be carried out in natural settings where a researcher could employ random probability
samples. Furthermore, surveys are helpful to learn about trends or characteristics of individual attitudes, opinions, beliefs, practices,
successes or effectiveness of a program or to identify needs (Creswell, 2008).

Target population of 139 registered manufacturing firms was considered, out of which a sample of 102 Chief Executive Officers were
obtained using Cochran’s (1977) sample size formula representing the firms selected by simple random sampling technique.
Traditionally, CEOs of the firms are taken to be the unit of analysis or source of information (Siegel, 2009). Questionnaires were then
administered to these CEOs. Data collected was analyzed using multiple regression analysis.
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3. Results

Hypotheses were tested using multiple linear regression analysis after correlation analysis has been performed to check the
relationship between independent and dependent variables.

3.1. Correlation Analysis of Green Production and Development Firm Specific Capabilities

Correlation analysis was carried out to test the theoretical proposition regarding the relationship between green production and
development of firm-specific capabilities. There was significant positive correlation between green products and development of firm-
specific capabilities (r = 0.911, P < 0.01). The correlation of green processes and development of firm-specific capabilities was
positively significant (r = 0.916, P < 0.01). The correlation of green use and development of firm-specific capabilities was positively
significant (r = 0.888, P < 0.01). While the correlation of green product end of life management and development of firm-specific
capabilities was positively significant (r = 0.890, P < 0.01). This shows that there is a degree of association between green production
and development of firm-specific capabilities as shown in Table 1.

FSC GP GPROC GU GPELM
FSC Pearson Correlation 1 9117 916~ 888" 890
Sig. (2-tailed) .000 .000 .000 .000
N 102 102 102 102 102
GP Pearson Correlation 911" 1 878" 835" 917
Sig. (2-tailed) .000 .000 .000 .000
N 102 102 102 102 102
GPROC Pearson Correlation 916~ 878" 1 8627 8097
Sig. (2-tailed) .000 .000 .000 .000
N 102 102 102 102 102
GU Pearson Correlation 888" 8357 8627 1 860"
Sig. (2-tailed) .000 .000 .000 .000
N 102 102 102 102 102
GPELM Pearson Correlation 890 7917 8097 860" 1
Sig. (2-tailed) .000 .000 .000 .000
N 102 102 102 102 102
**_Correlation is significant at the 0.01 level (2-tailed).
Notes: *Significant at p < 0.01, FSC= Firm specific capabilities, GP= Green product, GPROC = Green process,
GU= Green use, GPELM= Green product end of life management.

Table 1: Correlation of Green Production and Development of Firm-Specific Capabilities

3.2. Model Summary of Green Production and Development of Firm-Specific Capabilities

Regression model summary results between green production and development of firm-specific capabilities indicates that the four
dimensions of independent variable explained 92.9% (R2 = 0.929) of the variance on firm-specific capabilities, and they were
statistically significant and positively related to firm specific capabilities. The Durbin-Watson statistic for this regression was 2.178
and falls within the acceptable range which indicated that the residuals were not correlated as presented in Table 2.

Model R R Adjusted R | Std. Error of Change Statistics Durbin-
Square Square the Estimate R Square F dft | df2 Sig. F Watson
Change Change Change
1 964" .929 .926 .05028 .929 318.248 4 97 .000 2.178

a. Predictors: (Constant), Green products, Green process, Green use, Green product end of life management

b. Dependent Variable: Firm specific capabilities

Table 2: Model Summary of Green Production and Firm-Specific Capabilities

3.3. ANOVA Model of Green Production and Development of Firm-Specific Capabilities

ANOVA model results as indicated in model 1 shows good model fit as illustrated by the overall test of significance with F-test value
of 318.248 with p-value 0.000 < 0.05 (level of significance) was statistically highly significant (Table 3). Thus, the model was fit to
predict firm-specific capabilities using green products, green process, green use and green product end of life management.
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Model Sum of Squares df Mean F Sig.
Square
1 Regression 3.218 4 804 318.248 .000°
Residual 245 97 .003
Total 3.463 101
a. Dependent Variable: Firm specific capabilities
b. Predictors: (Constant), Green products, Green process, Green use, Green product end of life management.

Table 3: ANOVA Model of Green Production and Firm-Specific Capabilities

3.4. Effect of Green Production and Development of Firm-Specific Capabilities

The multiple regression results of standardized beta coefficients indicated that green products (B = 0.323, t = 5.369, P < 0.05), green
process (B = 0.304, t = 4.639, P < 0.05) green use (f = 0..238, t = 2.784, P < 0.05) and green product end of life management (p =
0.316, t = 5.700, P < 0.05) were positive and statistically highly significant predictors of firm-specific capabilities. The variables had
tolerance values of above 0.2 and VIF of less than 10 hence multicollinearity was not a problem as displayed in Table 4.

Model Unstandardized Standardized t Sig. Correlations Collinearity
Coefficients Coefficients Statistics
B Std. Error Beta Zero- Partial Part | Tolerance VIF
order
1 | (Constant) .939 .094 9.965 .000

GP .298 .056 .323 5.369 | .000 911 479 .145 201 4.968
GPROC 297 .064 .304 4.639 | .000 916 426 125 .170 5.873

GU 246 .089 238 2.784 | .008 951 .383 .076 .102 9.843
GPELM .302 .053 316 5.700 | .000 .890 .501 154 238 4.207

a. Dependent Variable: Firm specific capabilities

Table 4: Coefficient Analysis for Green Production and Firm-Specific Capabilities
Notes: *Significant at p < 0.05, FSC= Firm specific capabilities, GP= Green product, GPROC = Green process, GU= Green use,
GPELM= Green product end of life management.

4. Discussion

Results indicated by ANOVA model 1 shows good model fit as illustrated by an overall test of significance with F-test value of
318.248 with p-value 0.000 < 0.05 (level of significance) was statistically highly significant. In other words, green products, green
process, green use, green product end of life management were statistically highly significant predictors of firm-specific capabilities.
The findings concurred with Kim et al. (2008) that it translates into the triple goal of maintaining viable social franchises like wealth
of employees, customers, and communities, as well as viable environmental franchises which are the respect of the carrying capacity
of ecosystems, as well as viable economic franchises by obtainment of competitive returns on the capital assets and other inputs used
to produce outputs.

From the model summary results, the four independent variables explained only 92.9% (R = 0.929) of the variance on firm-specific
capabilities, and they were statistically significant and positively related to the development of firm-specific capabilities. This
indicated that the four independent variables predicted the development of firm-specific capabilities. The findings were consistent
with Saha and Darnton (2005) previous findings that manufacturers of green products are committed to a wide and long-term
assessment of their products and the impact of their activities which influence issues such as people’s quality of life and well-being,
protection and security, economic growth, social and economic justice.

5. Conclusion

Empirical findings of this study confirmed the significant relationship between green production and development of firm-specific
capabilities. Moreover, the study confirms the extension use of resource-based view and system dynamics theories. Results of this
study provided valuable information and guidelines that would be useful to Kenyan manufacturing firms’ policy makers and
implementers, in addressing issues and designing appropriate measures or interventions on green production to positively impact the
development of firm-specific capabilities.

6. Recommendations
Future studies might explore what other types of green production strategies that could lead to the development of unique specific firm
capabilities, in respond to external influences, as a result of changing environmental philosophies.
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