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ABSTRACT 
 
Furthering the literature on the virtuous cycles between environmental 
innovation and financial performance, we revisit the link by challenging 
conventional wisdom of the resource-based view perspective and the slack 
availability of resources. In my earlier studies that contrasted the relationships 
of these constructs for automotive and electronics companies, the virtuous 
cycles did not appear to hold for longitudinal periods.  Automotive companies, 
although limited in number, seemed to have more virtuous cycles than 
electronics companies. Revisiting the analysis to include the chemical 
manufacturing industry paints a bigger if not a better picture of sustainable 
industries from a green supply chain perspective. In this study, I aim to: (1) 
explore the directional relationships of environmental innovations and 
financial performance and if it holds on a longitudinal basis; (2) determine if 
virtuous cycles exist; (3) establish and contrast patterns of construct 
relationships for the automotive, electronics, and chemical manufacturing 
companies; (4) and theorize from a green supply chain perspective. The 
expectations of my study point to automotive and electronics companies being 
more susceptible to public perception considering that it is at the end of the 
green production pipeline. The results of the constructs relationships for 
automotive companies have stark contrasts with electronics companies; while 
chemical manufacturing companies exhibit a seeming indifference.  This leads 
us to see that start of pipeline production may not necessarily benefit from the 
virtuous cycles yet they contribute to the green supply chain in the attainment 
of sustainable industries. 
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INTRODUCTION 
 
Sustainability studies involve longitudinal time periods and Japan has been a 
forerunner in this non-financial yet supplementary report to a standard 
annual financial report for investors.  The Ministry of Environment (MOE) has 
promulgated the environmental accounting guidelines in 2000 and revised the 
framework in 2002 in close working coordination with the academe, 
accounting regulators, and manufacturing engineers of automotive and 
electronics companies.  For over a decade since, comparable environmental 
accounting reports are published in the form of corporate social responsibility 
(CSR) or responsible care reports. 

Environmental accounting in Japan pertains to environmental 
conservations costs as defined in the guidelines that cover maintenance 
expenses and environmental asset investments in product and process 
improvements.  Henceforth termed as environmental innovations, it could be 
traced to higher order constructs of corporate social performance, 
environmental management, and more so, CSR.  Environmental accounting 
involves an adjustment process that extracts particular expense and asset 
investment amounts from Japanese Generally Accepted Accounting Principle 
based financial statements. CSR or environmental reports do not necessarily 
comply with international accounting standards but rather take the form of 
the framework prescribed by the MOE on environmental conservation for 
product and process innovations and improvements (Cortez & Cudia, 2012). 

After conducting initial studies on sustainability of Japanese 
automotive and electronics companies (Cortez & Cudia, 2010), this analysis 
seems to move a step backward into the supply chain.  There are several 
industry suppliers involved in the green supply chain and including an industry 
at the start of production pipeline by virtue of the network theory could 
provide a broader understanding of the process. 

In my earlier studies, I adopted the resource-based view perspective 
describing the phenomena of tangible and intangible benefits for a company 
to invest in environmental innovations.  On the other hand, I alternatively 
viewed it from the slack availability of resources - that for companies to invest 
in environmental innovations, successful financial performance has to happen 
first.  Scholars have argued the direction of the constructs’  relationship.    Does  
environmental innovations positively impact financial performance as 
theorized in the business rationale for sustainability?  Or is it the other way 
around?  Does financial performance determine investments in environmental 
innovations? I proposed marrying the perspective in what I coined the 
accumulated slack theory suggesting the emergence of virtuous cycles. 

It is in this light that I revisit the constructs of three key manufacturing 
industries of Japan with longer time periods (2001-2010) and disaggregated 
into the earlier (2001-2006) and latter (2005-2010) part of the decade. I aim 
to: (1) explore the directional relationships of environmental innovations and 
financial performance and if it holds on a longitudinal basis; (2) determine if 
virtuous cycles exist; (3) establish and contrast patterns of construct 
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relationships for the automotive, electronics, and chemical manufacturing 
companies; (4) and finally, theorize from a green supply chain perspective. 

The findings of this study are significant to sustainability theorists 
considering the comparable information provided by the MOE merged with 
financial information from COMPUSTAT archival database.  Since there are 
very few studies on Japanese companies, I adopt the cross comparative case 
study method to support my theoretical propositions and mixed methods 
analysis substantiated in the form of pattern matching.  Ultimately, I perform 
a cross industry case synthesis to qualify my findings. 
 

LITERATURE REVIEW 
 
Theoretical perspectives 

Sustainability studies cite the resource-based view perspective, the 
slack availability of resources perspective (Barney 2001), institutional 
isomorphisms (DiMaggio & Powell, 1983), and the network theory 
(Richardson, 1972) as theoretical basis for corporate social performance and 
more particularly sustainability practices with legitimacy and the stakeholder 
theory as the overarching theory. 

In my earlier studies (Cortez & Cudia 2012), I adopted the resource-
based view perspective as the theoretical basis for the positive impact of 
environmental innovations on financial performance.  By investing in 
inimitable resources, companies realize both tangible and intangible benefits.  
Alternatively, provided that initial resources are requisites to invest in 
environmental innovations, I used the slack availability of resources as 
espoused by McGuire, Sundgren, & Schneeweis (1988) to explain the 
phenomenon. 

Institutional isomorphism (DiMaggio & Powell 1983) refer to the 
likeness of companies to behave in a sociological pattern.  Through coercive 
isomorphism, related companies are pressured to keep up with each other to 
include regulatory compliance.  Mimetic isomorphism is simply the strategic 
and competitive benchmarking that permeates companies to emulate best 
environmental innovation practices.  Normative isomorphism particularly in a 
consensus based Japanese society, allow more than compliance but rather 
institutionalize in company practices environmental conservation and 
innovation in production and process improvements.  Relatedly, the network 
theory extends these isomorphisms not just to related parties but to the 
entire supply chain.  Automotive and electronics companies have thousands 
of suppliers globally and they all have to be compliant with eco-friendly 
product designs (Cortez, 2012). 

Japan’s   consensus   based   society   puts   a   heavy   premium   on   social  
legitimacy of a corporation.  Over the years, Japanese companies have been 
trying to satisfy the environmental disclosure requirements of various 
stakeholders through social, environmental, CSR and responsible care reports 
that supplement their annual financial report.  Thus, with legitimacy brought 
by environmental innovations, the preference for eco-efficient cars 
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(Hazegawa, 2008), and a range of electronic products with provisions for end 
of life disposal, the preference is then translated into revenues (Cortez & 
Cudia, 2011a).  However, chemical companies appear to be less susceptible to 
public perception.  Chemical companies provide valuable materials to the 
manufacture of automobiles and electronics and, hence, could be designated 
to be at the start of the pipeline of production. 

To connect the theoretical discussion of automotive and electronics 
companies with chemical companies, the green supply chain and its related 
theories necessitates discussion.  Sarkis, Zhu and Lai (2011) define the concept 
of   green   supply   chain   management   (GSCM)   “as   integrating   environmental  
concerns into the inter-organizational practices of supply chain management 
including reverse  logistics.” 

To operationalize this, GSCM could be seen as being practiced in 
supplier selection of automotive and electronics companies.  Sarkis (2003) 
refers to this as external relationship amongst organizations.  Strategic 
supplier selection and evaluation considers multiple factors that include 
strategic, operational, tangible and intangible measures (Sarkis & Talluri,  
2002).  Detailed factors may include emphasis of quality at the source, design 
competency, product and process innovations among others. 

Japanese large manufacturers implement one key GSCM, i.e., internal 
environmental management.  Additionally, they implement four other GSCM 
practices namely green purchasing, customer cooperation with environmental 
considerations, eco-design and investment recovery (Zhu, Gen, Fujita & 
Hashimoto 2010). The large automotive and electronics companies have 
made these environmental asset investments and are working in close 
coordination with its network of suppliers for the quality of materials brought 
into the production chain. 
 
Financial, environmental performance, and disclosures 

CSR has been evolving since the beginning of the concept as it inure to 
the enlightened self-interest of companies (Carroll & Shabana, 2010). A 
business case is an evaluation of a project or initiative to yield a suitably 
significant return to justify the expenditure, such as the necessary 
investments in sustainability (Kurucz, Colbert & Wheeler, 2008). Traditional 
management would see these as a cost of doing business to manage 
legitimacy (Hart & Milstein, 2003). Firms bear the environmental costs 
associated with product disposal because governments require them to 
internalize the entire life cycle cost of their product; such is the case in Europe 
and Japan (Christmann, 2000). However, the business rationale for 
sustainability literature points to four general themes as to why companies 
engage in environmental activities, namely: (1) cost and risk reduction, (2) 
competitive advantage, (3) reputation and legitimacy, and (4) synergistic value 
creation (Hart & Milstein, 2003; Porter, 2008; Senge, 2008; Kurucz, et al. 2008; 
Carroll & Shabana, 2010). 

In addition, Senge (2008) points earning significant other income, 
establishing points of differentiation, shaping the future of an industry, 
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becoming a preferred supplier, and changing image and brand preference as 
benefits of sustainability practices. Hull & Rothenberg (2008) explore the 
possibility that corporate social performance (CSP) enhances financial 
performance by allowing the company to differentiate in an industry with 
likewise high levels of differentiation. Shrivastava (1995) contributes revenue 
enhancement, supplier ties, quality improvement, reduction of liabilities, 
social and health benefits, public image and being ahead of the regulatory 
curve. 

Cost savings is arguably the primary economic motive for 
implementing process-focused environmental practices (Stead & Stead, 1995). 
Cost savings and risk reductions from environmental management are 
elaborated in a framework by Klassen & McLaughlin (1996) to include 
prevention of contingent liabilities, reduced materials and energy 
consumption, strong competitive positioning for lower costs, other avoidable 
costs and overall greater productivity (Hart, 1995, Senge, 2008: Stead & Stead, 
1995). 

One way of looking at significant environmental costs is that it is offset 
by a reduction in other costs and risks (Cornell & Shapiro, 1987). Investments 
in pollution prevention, clean technology, and product stewardship (Hart, 
1995; Christmann, 2000) may yield cost savings. These are the current internal 
benefits espoused in the Shareholder Value framework with a corresponding 
external value of reputation and legitimacy (Hart & Milstein, 2003; Roberts & 
Dowling, 2002). Christmann (2000) elaborates that market investors value 
cost advantage from environmental strategies. 

Evidence from the U.S. on environmental disclosure suggests the link 
to financial performance. The largest number for firms that did not have an 
environmental policy were the low financial performers (Mordhardt, 2009); 
while high financial performers did have higher incidences of environmental 
policies as compared to low financial performers. The highest incidence of 
environmental policies came from medium financial performers (Stanwick & 
Stanwick, 2000). Relatedly, in a study of the 50 biggest companies as to 
capitalization, Ho & Taylor (2007) reveal that the extent of triple bottom-line 
reporting is significantly higher for large sized firms, lower profitability, lower 
liquidity, and for firms from the manufacturing industry. Mordhardt (2009) 
adds that as corporate size reaches a certain threshold, sustainability 
reporting becomes independent of it. 

One of the most cited literatures in CSP-financial performance link is by 
McGuire,  et.  al  (1988).  They  suggest  that  a  firm’s  prior  performance  assessed  
as to stock market returns and accounting based measures is more closely 
related to CSR than is subsequent performance. Using COMPUSTAT database, 
they used the financial performance measures of ROA, Average Assets, 
Operating Income Growth, Asset Growth, Total Return, Debt to Assets, 
Operating   Leverage   as   Independent   variables   and   the   Fortune   magazine’s  
ratings of corporate reputations as dependent variable to represent CSR in a 
comparative period 1977-81, 1982-84. Three of the accounting based 
measures of performance significantly correlated with CSR: ROA and 
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operating income positively correlated with CSR; and the ratio of debt to 
assets negatively correlated with CSR. This means profitability impacts CSR 
and the reduced contingent liabilities encourages the companies to do more 
CSR work. In their regression analysis, accounting-based performance 
measures appear to have a higher explanatory value than stock market 
performance. The most important contribution to CSP literature by McGuire 
et al. (1988) is espousing the direction of the relationship. They conclude that 
prior performance is generally a better predictor of CSR than subsequent 
performance. Arguably, they leave a point that concurrent CSR and financial 
performance may be artifacts of previous high performance. They admit, 
however, that there is indeed difficulty in measuring CSR then. 

Another significant contribution to literature is by Waddock & Graves 
(1997) because they establish the concurrent bi-directionality of the 
relationship between CSP and financial performance that is both variables are 
dependent and independent. Using the financial performance (ROA, ROE, 
ROS, Debt to Asset, Sales, Assets) of 469 companies from S&P 500 and its CSP 
attributes from the Kinder, Lydenberg, Domini (KLD) database they conclude 
that CSP depends on financial performance and that the sign of relationship is 
positive supporting the slack view of resources theory, earlier established by 
McGuire et al. (1988). They add that firms with available resources may 
choose  to  spend  those  resources  on  ‘doing  good  by  doing  well’  and  that  those  
resource allocations may result in improved CSP (Waddock & Graves, 1997). 
Speculating on where the virtuous cycle begins, they argue that it could 
possibly be simultaneous. 
 
Environmental accounting 

The most recent literature on Japanese studies was conducted by the 
Institute for Global Environmental Strategies (IGES). By examining 278 listed 
companies in Japan from 1999 to 2003, the study reveals that there is a 
positive effect of corporate environmental activities (using Nikkei 
Environmental  Management  Score  Report)  on  financial  performance  (Tobin’s1  
q minus 1 and ROA). However, similar to the findings of Stanwick and 
Stanwick (2006), the machinery industry appears to have a negative direction 
where higher environmental performance leads to lower financial 
performance. Interestingly, the positive relationship earlier established in the 
energy-intensive industry group turns negative as a result of the recent trend 
of tightening climate policies. While acknowledging the simple correlation to a 
multiple regression applied in the study of Russo & Fouts (1997), the study 
advanced the analysis using the Hurlin-Venet extension of the Granger 
causality  test.  The  results  appear  to  be  ‘surprising’   in  the  machinery   industry  
considering that it includes household appliance and automobiles (according 
to the classification of the Ministry of Economy, Trade, and Industry), which 
are perceived to have excellent environmental record. The study therefore, 
suggests further examination (Nakao et al., 2005). In a follow-up study by 
Nakao, Amano, Matsumura, Gemba & Nakano (2006) they reaffirm their 
group’s  earlier  findings  that  environmental performance has a positive impact 



Asia Pacific Business & Economics Perspectives, 1(2), Winter 2013  

 

 62 

on financial performance and vice versa. Still employing multiple linear 
regression analysis and Granger causality test on the financial performance of 
300 listed companies and Nikkei environmental management survey score, 
they conclude that the relationship is not just limited to top-scoring firms as 
to financial and environmental performance but rather a matter of general 
observation. 

In one of my studies, I show that environmental innovations costs 
positively impact financial performance of Japanese automotive and 
electronics companies for the periods 2001 to 2009 with a concurrent bi-
directional relationship between the constructs.  However, even if virtuous 
cycles are observed through vector auto regressions in determining causality, 
the significance of relationships in panel regressions do not hold for longer 
time periods.  Hence, environmental innovations impact financial 
performance only for the first half (2001 to 2006) of the decade while the 
second (2004 to 2009) half shows diminishing significance of relationships 
(Cortez & Cudia, 2011a; 2012). 

For the automotive companies in 2001 to 2009:  revenues, income, 
assets, long-term debt and equity show significant bi-directional relationships 
with environmental innovations costs.  The same trend is observable in the 
time period 2001 to 2006.  However, due to the global economic crisis, the 
income appeared insignificant from 2004 to 2009 (Cortez & Cudia, 2011a; 
2012). 

For electronics companies in 2001 to 2009, only revenues and long-
term debt appeared to have significant bi-directional relationships with 
environmental innovations costs.  However, it is notably observed that long-
term debt has a negative coefficient suggesting risk minimization benefits of 
environmental innovations as earlier espoused by scholars of sustainability 
(Orlitzky, 2008; Cornell & Shapiro, 1987, Shrivastava, 1995).  In contrast to the 
automotive companies, the coefficient of long-term debt showed a positive 
sign, suggesting that environmental innovations cost are financed through 
long-term debt (Cortez & Cudia, 2012). 

 
The green supply chain gap 

Additionally, as for green supply chain management, the impact of 
management initiatives is seen to be positive on stock prices of firms.  
Particularly, high R&D expense and early adopters show a strong increase in 
stock prices (Bose & Pal, 2012). 

Therefore, I revisit the investigation by looking into the decade worth 
of financial performance and environmental innovations of Japanese 
automotive, electronics, and chemical companies.  By capturing variables of 
market value, revenue generation, profitability, firm size, liquidity, risk 
minimization and shareholder wealth management, I attempt to illustrate the 
bigger picture of Japanese manufacturing within the GSCM perspective. 
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RESEARCH DESIGN & METHODOLOGY 
 
This is a cross comparative industry case study of Japanese manufacturing 
companies.  Archival secondary databases are merged to perform pattern 
matching across industries (Yin, 2009).  Ten years of financial performance 
were gathered from Research Insight COMPUSTAT for nine automotive, nine 
electronics, and 31 chemical companies purposively chosen from the Nikkei 
225 and the Tokyo Stock Exchange listed companies on the basis of publishing 
environmental accounting reports compliant with the MOE guidelines.  The 
environmental accounting costs were taken from 2001 to 2010 environmental 
reports (CSR reports, responsible care reports).  Industry production data 
were gathered from the Japan Automotive Manufacturers’   Association  
(JAMA), Japan Electronics & Information Technology Association (JEITA). 

Panel data regressions with firm specific and fixed effects are 
performed for each of the industries (2001-2010; 2001-2006; 2005-2010) 
using environmental innovations cost as the controlling variable over financial 
performance (revenue, cost of sales, income, 1-year high price, current assets, 
total assets, current liabilities, long-term debt, total liabilities, and 
stockholders’   equity).      The   relationships   of   the   variables were reversed in 
another panel data regression.  Granger causality tests are performed to 
determine the direction of variable relationships or if virtuous cycles exist.  
Finally, multivariate panel regression is performed to establish the impact of 
the automotive and electronics industry production on the financial 
performance of chemical companies. 
 
Propositions 

With the resource-based view perspective as theoretical basis for 
establishing the direction of impacts, I operationalize financial performance 
into:  1-year high price to capture market value, revenues, cost of sales (which 
is expected to have a negative coefficient), net income to measure 
profitability, assets to denote firm size, current assets and current liabilities to 
reflect liquidity position, long-term debt and total liabilities to proxy risks, and 
stockholders’   equity   to   represent   shareholder   maximization.      With   these   I  
hypothesize according to the three industries represented by the sample 
companies: 

 
H1a.  Environmental innovations cost positive impact 
financial performance of automotive companies. 
H1b.  Environmental innovations cost positive impact 
financial performance of electronics companies. 
H1c.  Environmental innovations cost positive impact 
financial performance of chemical companies. 

 
Alternatively, the slack availability of resources illustrates the reversal 

relationship of good financial performance has to happen first before 
environmental innovations are facilitated.  Hence, I reverse the variables with 
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environmental innovations being the controlled variable by financial 
performance mentioned above.  Therefore, I hypothesize for the three 
industries as follows: 
 

H2a.  Financial performance of Japanese automotive companies 
positively impact environmental innovations cost. 
H2b.  Financial performance of Japanese electronics companies 
positively impact environmental innovations cost. 
H2c.  Financial performance of Japanese chemical companies 
positively impact environmental innovations cost. 

 
Orlitzky’s (2009)  virtuous  cycles,  Carroll  &  Shabana’s  enlightened  

management concept, or what I aptly call the accumulated slack theory 
describe the concurrent bi-directionality of the relationships of constructs.  I 
proposed that there are virtuous cycles observable in the three industries. 
 

H3a.  Virtuous cycles exist between environmental innovations cost 
and financial performance of Japanese automotive companies. 
H3b.  Virtuous cycles exist between environmental innovations cost 
and financial performance of Japanese electronics companies. 
H3c.  Virtuous cycles exist between environmental innovations cost 
and financial performance of Japanese chemical companies. 

 
Finally, from a GSCM perspective, the above propositions are 

integrated across industries and propose that the chemical industry is at the 
forefront of the Japanese production pipeline.  By virtue of the network 
theory and institutional isomorphisms, the companies perform environmental 
innovations because of the direct impact of the automotive and electronics 
industry production on the revenues and profitability of chemical companies.  
Hence I propose: 
 

H4.  Automotive and electronics industry performance 
positive impact financial performance of Japanese 
chemical companies. 

 
RESULTS & DISCUSSION 

 
Impact of environmental innovations on financial performance 

Automotive manufacturing.  Automotive companies appear to have 
more significant results in terms of financial performance in contrast to 
electronics and chemical companies in the ten-year period 2001 to 2010.  The 
panel regression (Appendix A) reveals that revenues, cost of sales, income, 1-
year high price, current assets, total assets, current liabilities, long-term debt, 
total   liabilities   and   stockholders’   equity   are   significantly   affected   by  
environmental innovations in the period 2001 to 2010. 
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The  first  years  (2001  to  2006)  of  compliance  with  the  MOE’s  guidelines  
on environmental accounting do not show significant impacts on the stock 
price of automotive companies.  However, in the period 2005 to 2010, stock 
price appears to have been significantly controlled by environmental 
innovations costs.  These suggest that it takes a longer period for the market 
to appreciate and legitimize environmental innovations.  This result is 
consistent   with   Bose   &   Pal’s   (2012) results that green supply chain 
management  initiatives  yield  positive  impacts  on  the  company’s  stock  prices. 

The global economic crisis of 2008 appears to have taken its toll on the 
financial performance particularly profitability, liquidity and leverage position 
of automotive companies.  Income, current assets, and long-term debt turned 
insignificantly related to environmental innovations costs.  Nevertheless for 
the decade worth of observations support the acceptance of H1a with the 
exception of long-term debt which runs contrary to expectations.  The 
business rationale for sustainability (Orlitzky 2009) espouses that risks are 
minimized as measured in long-term debt, i.e., contingent liabilities for 
environmental damages, clean up costs, etc.  However, the positive 
coefficient suggests that environmental assets and maintenance costs are 
financed presumably from debt, the usual source of capital in Japan (Cortez & 
Cudia, 2012).  Consistent with the resource-based view perspective (Kurucz, 
et. al 2008), Japanese automotive companies appear to reap the benefits of 
environmental innovations on its financial performance. 

Alternative, the concurrent bi-directionality of the constructs could be 
explored.  Some scholars suggest that it could be the other way around:  that 
financial performance determines the amount invested in environmental 
innovations by virtue of the slack availability of resources (McGuire, et. al, 
1988; Waddock & Graves, 1997).  Considering the multi-trillion financial 
performance variables against the small environmental innovations costs, it is 
natural to get a smaller coefficient.  If the relationships are reversed with 
environmental innovations cost as the dependent variable, the panel 
regression (Appendix B) reveals similar results.  Hence, granger causality 
results discussed below present the direction of constructs relationships.  
H2a:  financial performance of automotive companies positively impact 
environmental innovations cost, therefore is accepted.  These results for one 
complete decade confirm my earlier findings performed for the period 2001 
to 2009 and disaggregated into 2001 to 2006 and 2004 to 2009 (Cortez & 
Cudia, 2011a).  

Electronics manufacturing.  To elaborate on our study of electronics 
companies (Cortez & Cudia, 2011a; 2011b), I added the variables current 
assets and liabilities to capture any effect of environmental innovations on the 
liquidity positions of companies.  Revenues, cost of sales, current assets, long-
term debt, total liabilities appear to be significantly affected by environmental 
innovations over the period 2001 to 2010.  Revenues are expected to increase 
as the legitimacy of environmental innovations is translated into sales.  
However, costs of sales increases run contrary to expectations that there will 
be savings (Stead & Stead, 1995; Klassen & McLaughlin, 1996).  Investment in 
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products and process improvements and innovations should ideally bring 
down costs; hence, the negative coefficient expected was not realized.  This 
suggests that environmental costs are paid out of pocket as an expense and 
supported by the negative coefficient in current assets.  Therefore, 
environmental innovations cost negatively impacts the liquidity position of 
electronics companies. 

Probably the most important result exhibited in the panel regression 
(Appendix A) is the negative coefficient for long-term debt as controlled by 
environmental innovations cost.  It has been theorized that sustainability 
practices ideally bring down business risk (measured in long-term debt), and 
the results confirm this theorization (Cornell & Shapiro, 1987; Shrivastava, 
1995).  In contrast to automotive companies, electronics companies perform 
environmental innovations and appreciate the benefits of reduced risk i.e. 
contingent liabilities, environmental damages and clean up costs. 

The first part of the decade (2001 to 2006) shows the significant 
negative relationship with total assets and current liabilities.  The current 
liabilities support the decrease in long-term debt and could be interpreted 
simply as a matter of classifying the risk factor as to time period.  It is 
consequently observable in the latter period (2005 to 2010) but the decade 
worth of observation generalizes the risk minimization efforts of electronics 
companies. 

Another revelation in the results is the emergence of the moderately 
significant impact of environmental innovations cost on the 1-year high price 
of electronics companies in the latter period (2005 to 2010).  It was 
insignificant during the first part and the aggregate period.  Given more 
longitudinal periods, it would be interesting to observe this variable gaining 
significance suggesting that the market eventually appreciates environmental 
innovations. 

Finally,   I   earlier   revealed   that   stockholders’   equity   is   insignificantly 
affected by environmental innovations.  The insignificance of income probably 
contributed  to  the  eventual  lack  of  impact  on  stockholders’  equity.    Hence,  it  
was earlier thought that shareholder value is not enhanced over the period 
2001 to 2010.  The first part of the decade reveals likewise.  However, the last 
part of the decade (2005 to 2010) show that environmental innovations cost 
has   a   moderate   significant   impact   on   stockholders’   equity.      For   further  
longitudinal observations, the impact on stockholders’   equity   may   be  
revisited. 

With these emerging significant variables controlled by environmental 
innovations costs, the resource-based view perspective appears to explain this 
phenomenon.  Electronics firms are slowly realizing the benefits of 
environmental innovation in terms of risk minimization; improve revenues, 
moderate impacts on stock price and shareholder value.  Hence, H1b is 
accepted. 

Alternatively, H2b is tested with a panel regression (Appendix B).  The 
results seem to mirror the first regression.  I propose the acceptance of H2b 
with further analysis using the discussions on causality below. 
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Chemical manufacturing.  Almost all financial performance measures 
(revenue, cost of sales, income, 1-year high price, current assets, total assets, 
current  liabilities,  long  term  debt,  total  liabilities  and  stockholders’  equity)  are  
positively affected by environmental innovations in the period 2001 to 2010.  
With the exception of the coefficients of cost of sales and risk measures, 
which are expected to be negative i.e., long-term debt and liabilities, the 
results confirm the expectations to accept H1c: environmental innovations 
positively impact financial performance.  The positive relationship with cost of 
sales suggests that environmental innovations do not make production more 
efficient by bringing down costs.  Likewise, the positive coefficients in the long 
term debt and liabilities do not support the claim of risk minimization.  
However, substituting debt ratio as a variable of risk shows a negative 
significant relationship (p-value of 0.00).  For further research, we can suggest 
a thorough examination of variables that operationalize risks.   

The relationships of variables seem to be mirrored in the period 2001 
to 2010 if environmental innovations were to be affected by financial 
performance.  A deeper analysis of the direction of relationships may be 
revealed below by the vector auto regression results via granger causality 
tests. 

The first six years of the decade (2001 to 2006) shows that the 1-year 
high price is not significant.  Firstly, the market may not have valued the 
environmental innovations just yet to reflect its impact of stock price.  
Likewise, during the second half of the decade (2005 to 2010), the 
relationship turned even more insignificant.  However, considering the decade 
results (2001 to 2010), the significant result suggests that the market 
appreciates the environmental innovations in the long run. 

Almost all the variables of financial performance appear to have 
insignificant relationships with environmental innovations during the later 
part of the decade.  This may be seen that as most sustainability studies are, 
longer time periods are necessary to establish any felt benefit. 

Therefore, we can accept H1c and H2c considering the decade worth of 
observations for chemical manufacturing companies.  The resource-based 
view perspective may suggest benefits in financial performance by investing in 
environmental innovations.  On the other hand, with available resources, 
environmental innovations are facilitated.  However, it should be noted that 
most variable relationship are insignificant in the latter part of the decade. 
 
The Virtuous Cycles 

Automotive manufacturing.  Granger causality tests (Appendix C) 
reveal the direction of the constructs variable and suggest the existence of 
virtuous cycles amongst the constructs environmental innovations costs and 
financial performance. 

Five of nine companies exhibited virtuous cycles between revenues 
and environmental innovations costs.  These are Honda, Isuzu, Mitsubishi, 
Suzuki, and Toyota.  However, only Daihatsu, Suzuki and Toyota show virtuous 
cycles between income and environmental innovations costs.  Observably, 
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there are more significant results pointing to income as positively affecting 
environmental innovations costs as espoused by the slack availability of 
resources. 

Stock price shows the most number of impacts of environmental 
innovations rather than the other way around.  Eight out of nine companies 
exhibit this result and this supports the legitimacy rendered by environmental 
innovations and benefits felt in the stock price of automotive firms.  Hence 
the relationship of the variables here is predominantly uni-directional. 

The virtuous cycles in the current assets and current liabilities with 
environmental innovations suggest the impact on liquidity of automotive 
companies.  Environmental conservation efforts therefore, are financed 
readily out of pocket as suggested by the positive coefficients in the 
regression (Appendix A & B) through current assets or through short-term 
indebtedness. 

The most number of uni-direction (8 out of 9 companies) is also 
observable in the impact of environmental innovations cost on firm size 
(assets).  However, it does not mean an increase in firm size commands an 
increase in environmental innovations.  In an earlier study, it was shown 
automotive companies might have already attained that firm size threshold as 
far as environmental assets are concerned. Hence, decreasing environmental 
innovations do not necessarily mean negative performance but rather a 
matter of benefiting from the early adoption of clean technology (Cortez & 
Cudia 2012). 

As discussed earlier, long-term debt does not appear to be minimized 
with environmental innovations.  The more predominant direction (7 out of 9) 
of environmental costs impacting total liabilities suggests the manner in which 
these are financed. 

Finally, in support of the resource-based view perspective, the seven 
observations  of  environmental   costs  positively  affecting   stockholders’  equity  
suggests   that   the   stake   of   shareholders’   are   enhanced,   protected   and not 
sacrificed. 

H3a is conditionally accepted with the case of the observations for 
revenues.  However, a more noteworthy observation is the seeming complete 
virtuously cycles for all measures of financial performance in the case of 
Toyota and Suzuki suggesting that firm size may not necessarily be a requisite 
factor to engage in environmental innovations.  The general direction, 
however, is that after investment in the necessary environmental innovations, 
there are more results supportive of the resource-based view perspective.  
This confirms a perception survey of Japanese management that automotive 
companies appreciate the resource-based view perspective in as far as sales, 
profit, and shareholder wealth maximization are concerned (Cortez & 
Nugroho, 2011). 

Electronics manufacturing. Virtuous cycles are most notable between 
environmental innovations and long-term debt.  The negative significant 
relationship was earlier established in the panel regression.  Six bi-directional 
relationships are established via vector auto regression supporting the view 
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that environmental innovation minimizes the risks measured in long-term 
debt i.e., environmental clean up costs, penalties, and other contingent 
liabilities. 

The directions of the relationships appear to be strongly supportive of 
the resource-based view perspective:  that environmental innovations impact 
financial performance.  Nearly all the variables measured in this study 
(revenue, cost of sales, income, market price, current assets, firm size, current 
liabilities,  total  liabilities,  and  stockholders’  equity)  exhibit  the  uni-directional 
relationship with environmental innovations. 

None of the top electronics manufacturers seem to exhibit full virtuous 
cycles.  Hence, we cannot accept H3b but we could rather emphasize the 
statistical predominance of the resource-based view perspective over the 
slack availability of resources.  However, an earlier management perception 
survey reveals otherwise.  They perceive that increased sales, improved 
profitability, enhanced asset size, and maximized shareholder wealth as 
facilitating factors for investments in environmental innovations, thus, the 
predominance of the slack availability of resources (Cortez & Nugroho, 2011). 

Chemical manufacturing. The more samples in the chemical 
manufacturing industry present more diverse results on virtuous cycles.  Ten 
virtuous cycles are observed out of 31 companies between environmental 
innovations and revenues, cost of sales, and current assets.  There are 11 
virtuous cycles between environmental innovations and firm size (assets). 

The most virtuous cycles notably happen between environmental 
innovations and long-term debt; total liabilities.  Almost half of the companies 
sampled exhibit virtuous cycles in terms of risk minimization.  Considering the 
negative coefficient established in the panel regression in Appendices A and B 
in period 2001 to 2006, the combined results point to the risk minimization 
efforts of chemical companies.  

As for the direction of relationships of variables, the causality 
established is greater than the observed virtuous cycles suggesting uni-
directional impacts.  Around 20 to 24 single directions are established, hence, 
it could no be concluded whether environmental innovations predominantly 
cause financial performance; vice-versa. 

However, the observations of the most virtuous cycles and the 
predominance of the resource-based view perspective refer to the 
relationship between long-term debt and total liabilities with environmental 
innovations.  More than two-thirds (or 24 observations) of the 31 companies 
sampled show environmental innovations having a negative impact on long-
term debt.  

H3c or the presence of virtuous cycles is therefore accepted for 
chemical   companies’   environmental   innovations   and   financial   performance 
with particular emphasis on risk minimization. 
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Impact of automotive and electronics industry performance on chemical 
industry 

At this point in our analysis, connecting the discussions across 
industries provides a bigger picture of the green supply chain in Japanese 
manufacturing. Using industry output of the automotive and electronics 
industries as controlling variables, and revenues and profitability of the 
chemical companies as the dependent variables, cross sectional fixed 
regression analyses establish the significant impacts (See Table 1). 

Table 1.  Panel Regression:  impact of automotive and electronics production on 
chemical companies' financial performance 

Independent Variables:  Automotive production, Electronics production 

       Dependent Variables   Coefficient P>|t|   Coefficient P>|t| 

Revenue 
 

0.0000501 0.000 
 

 -9.19e-06 0.005 

Income 
 

6.88e-06 0.000 
 

  1.77e-06 0.001 
 

The industry production output of the automotive industry positively 
impacts the revenues of chemical companies with a p-value of 0.000.  The 
significant positive impact is also established on the profitability of chemical 
companies with automotive production being highly significant at 0.000. 

The declining electronics production over the decade presents a 
negative but significant relationship with the revenues of chemical companies.  
As a matter of overall economic circumstance, this is expected.  Nevertheless, 
a  significant  positive  impact  of  electronics  production  on  chemical  companies’  
profitability is established. 

Therefore, H4 is accepted: that automotive and electronics industry 
performances positively impact the financial performance of chemical 
companies. This puts chemical companies at the start of the green supply 
chain as they provide the necessary materials in automotive and electronics 
production. With the environmental quality standards imposed by the 
automotive and electronics companies, chemical companies comply by virtue 
of the network theory and institutional isomorphisms. 
 
Cross case synthesis 

This section provides for a cross case synthesis by analyzing the relative 
results of the vector auto regression for the automotive, electronics and 
chemical companies. 

Predominantly, environmental innovations impact revenues of 
electronics and chemicals companies following the resource-based view 
perspective.  The automotive companies have equal occurrences of bi-
directional impacts of the variables environmental innovations and revenues.  
Significantly, automotive companies have the most relative number of 
virtuous cycles in terms of these variables.  The automotive and electronics 
companies are more susceptible to public image perception and legitimacy, 
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hence, customer expectations through patronage of eco-friendly products are 
translated into revenues.  On the other hand, the chemical companies which 
appears to be at the start of the production pipeline has to engage in 
environmental innovations as well for it is demanded by automotive and 
electronics companies, its next in chain customer.  The link between 
automotive and electronics production are established through multivariate 
panel regression analysis performed above. 

I failed to prove the consistency of the cost of sales with the business 
rationale for sustainability.  It has been espoused that sustainability practices 
such as environmental innovations promote production efficiency.  In 
accounting terms, a negative relationship with environmental innovations 
could suggest cost effectiveness.  Therefore, as for Japanese automotive, 
electronics and chemical companies, environmental innovations appear to be 
an additional cost burden, which may rather be viewed from a resource-based 
perspective.  The benefits could alternatively be felt in other areas of financial 
performance in the succeeding discussions.  Cornell & Shapiro (1987) suggest 
that costs are offset by a reduction in risks. 

Income and environmental innovations provide mixed results across 
industries.  Automotive companies appear to favor profitability having an 
impact on environmental innovations as theorized by the slack availability of 
resources: increased profits promote more environmental innovations.  
Electronics companies, on the other hand, have a negative coefficient as 
environmental innovations cost impact profitability, as a matter of recent 
economic downturns. The Japanese electronics industry has not yet recovered 
from its pre-crisis performance and the highest production happened at the 
start of the decade (Cortez & Cudia, 2011b).  Therefore, declining production 
and profitability is expected to have an inverse relationship with 
environmental innovations.  These companies, however, comply anyway with 
the guidelines set by the MOE.  More than half of chemical companies 
exhibited both directions of variable relationships; hence, it could be 
supposed that there are varied uni-directional impacts across samples. 

Market price is probably a significant variable that highlights the 
legitimacy rendered on environmental innovations.  Automotive and 
electronics companies exhibit observations supportive of the resource-based 
view perspective:  environmental innovations positive impact the 1-year high 
price.  The consistency of significant p-values across time periods 2001 to 
2010, 2001 to 2006, and 2005 to 2010 suggest that automotive and 
electronics companies are more susceptible to public perception.  
Furthermore, 56 percent of the electronics companies exhibit virtuous cycles.  
This somehow compensates for the negative relationship established above 
between profitability and environmental innovations.  In this cross synthesis, 
chemical companies appear to have less relative observations on the 
directions of variable impacts presumably due to the position of these 
companies in the manufacturing process.  They are less susceptible to public 
pressure yet comply with quality standards they bring in to the automotive 
and electronics manufacturing process. 
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The variable to measure liquidity, i.e., current assets and current 
liabilities are an addition to my sustainability studies to capture the impact of 
environmental innovations on operating cash flows and vice-versa.  For 
automotive and chemical companies, the availability of current assets and 
current liabilities positively impact environmental innovations.  For electronics 
companies, on the other hand, the significant negative relationship suggests 
that environmental innovations that are mostly expensed i.e., research and 
development, maintenance costs, etc. are paid out of short-term liquidity.   

Probably the most important contribution of my findings is on the risk 
minimization of these Japanese companies.  The positive coefficient across 
the comparative periods for automotive companies suggest that 
environmental innovations are financed primarily through long-term debt and 
liabilities.  Meanwhile, electronics and chemical companies have inverse 
relationships between environmental innovations and long-term debt and 
liabilities.  In this category, the most relative number of virtuous cycles 
happens in the electronics companies long-term debt (67%), liabilities (56%) 
and environmental innovations.  Notably, the coefficients are negative in the 
time periods thus validating the earlier theorization in the business rationale 
for sustainability that risks are minimized (Shrivastava, 1995; Shapiro & 
Cornell, 1987; Klassen & McLaughlin, 1996). 

Finally, in terms of shareholder wealth, automotive and electronics 
companies share the same pattern of environmental innovations having a 
positive   impact  on   stockholders’   equity,   of  which, 33 percent of automotive 
and 44 percent of electronics companies exhibit virtuous cycles.  On the other 
hand, chemical companies show a significant difference between the direction 
of variable relationships: 68 percent of chemical companies sampled show 
stockholders’   equity   having   a   significant   positive   impact   on   environmental  
innovations. 
 

CONCLUSION & RECOMMENDATIONS 
 

Sustainability studies by its very nature are rendered in the long-run and 
studying Japanese manufacturing companies with a decade worth of 
environmental innovation and financial performance measured consistently 
applied provide for interesting exploratory case studies. 

In this research, I revisit the relationships of the constructs 
environmental innovations and financial performance using automotive, 
electronics and chemical manufacturing companies which significantly 
comprise   Japan’s  manufacturing   sectors.      These   industries   and   its   impact   of  
global production and trade advance sustainability studies using the GSCM 
perspective. 

While we observed virtuous cycles and bi-directional relationships of 
the constructs, the interconnectedness of these industries is highlighted.  By 
virtue of institutional isomorphisms and network theoretical perspectives, 
these Japanese manufacturers not simply comply with regulations but rather 
promote quality complementation.  This seeming self-regulation in 
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manufacturing provides an example of deeper reasons why companies engage 
in environmental innovations even if it does not simply mean to be profitable. 
From a sociological perspective, companies perform sustainability practices 
because it is demanded by the production pipeline considering that the 
companies contained in this study are subject to different legitimacy 
pressures from the capital market, the regulators, and next in chain customer, 
and finally, the consuming public. 

By revisiting the variable relationships, I paint a bigger picture of the 
Japanese environmental innovations and financial performance.  Virtuous 
cycles exist and apply for the decade worth of financial performance 
measures.  Automotive companies being the leading manufacturing industry 
exhibits the most virtuous cycles but electronics companies provide a deeper 
meaning of risk minimization.  Chemical companies may silently perform 
environmental innovations but risk minimization is likewise realized. 

As for the predominant theoretical perspective, there are mixed results 
on the uni-directional impacts of environmental innovations on financial 
performance and vice-versa.  In my earlier survey of Japanese management, 
their perception favors the slack availability of resources but statistical 
findings point to the resource-based view perspective (Cortez & Nugroho 
2011). I suggest that this phenomenon be viewed as a combined management 
realization.  Aptly called the accumulated slack theory (Cortez & Cudia 2011a) 
or what theorists refer to as enlightened or good management perspective, I 
propose that the uni-directional observations be treated as a management 
practice of sustainability either with the provision of resources or with the 
available resources.  There are tangible and intangible benefits in both ways 
nevertheless. 

Future studies may further this study by examining the related 
industries like suppliers of the automotive, electronics, and chemical 
industries.  The Japanese manufacturing system is composed of complex 
interrelated and interconnected businesses called the keiretsu.  Hence, 
deeper studies through the network theory may show sustainability studies 
from more sociological perspectives. 
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