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ABSTRACT

The purpose of our study is to test the robustness of innovation theory. Today, many companies are ‘going green’ to
respond to the demand from government, consumers, and general public and also to improve competitiveness. To investigate
if information technology (IT) innovators achieve competitive advantage even after going green, we first selected IT innova-
tors using the most recent Information Week 500 annual data sets and then selected companies that are environmentally con-

scientious (green).

Using ‘matched sample comparison group’ methodology, we compared green IT innovators’ performance against
their industry average performance and also with performance of green IT followers that are going green but not IT innova-
tors. We found that performance of green IT innovators was significantly better than their industry benchmark firms and also

green IT followers.

Keywords: IT innovation, firm performance, green, environmental consciousness, and match sample comparison group

INTRODUCTION

Organizations have continuously increased their
investments in information technology (IT), hoping to
create value [25, 18]. However, researchers [43, 52] have
reported that IT investments alone do not add value to the
organization. Instead, emphasis should be placed on how
the IT investment is used within the organization in order
to create unique IT capabilities [21, 41]. For example, the

InformationWeek (IW) 500 annual survey selects the top
500 most innovative U.S. firms based on innovation in
business technology, rather than on the biggest IT invest-
ments. IT investment is considered innovative if it repre-
sents the first use of a technology among firms in the same
industry, or if it results in a new product or service [12].
Daft [9] defined organizational innovation as “the adop-
tion of an idea or behavior that is new to the organization
adopting it” (p.197). Organizational innovative use of
technology leads to organizational changes, which become
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a driving force for improving organizational performance
and achieving competitive advantage [45, 10, 47]. Thus,
innovation in IT is an important contributor to organiza-
tional success. However, organizations that invest in in-
novative technology are faced with increasing cost and
complexity associated with a decreased technology life
cycle [51]. If they invest in the technology, costs and
complexity increase. Yet, if they do not invest in the
technology, they run the risk of losing out to the compa-
nies that do invest [15].

Although using IT is important to organizational
success, IT has significantly contributed to environmental
problems from its production, its usage, and its disposal
[35]. According to Gartner’s recent research, the informa-
tion and communication technology (ICT) industry is re-
sponsible for approximately 2% of global CO, emissions
from using PCs, servers, phones, network and telecom,
etc. and “going green” becomes an essential activity for IT
leaders [14]. Accordingly, environmental issues have
received increased attention at the firm level in recent
years. The demand for environmental management from
government regulators, consumers, and the general public
is continuously growing [30]. Consumers tend to associ-
ate terms such as “environmentally friendly” with product
quality [7], pay a relatively high price for green products
[5] or measure the company’s concern for the consumer
and society [22]. Thus, many firms have devoted time
and resources toward protecting the environment. They
have implemented environmental management strategies
to minimize firms’ impact on environment and make ef-
forts to reduce energy consumption and waste generation
[33, 2]. Bansal and Roth [2] investigated motivations for
companies to ‘go green’ and found that improved com-
petitiveness is one of the motivations. Accordingly, the
number of companies attempting to achieve higher profits
with a greener corporate image has increased [29]. How-
ever, up to date research on this topic provides inconclu-
sive results.  Some researchers indicate that there is no
relationship between “going green” and organizational
performance [48, 31, 13] while others indicate that either
a positive [6, 24, 23], or a negative relationship [20, 49].
This lack of conclusive empirical evidence provides moti-
vation for our study.

Previous studies found that IT innovation has a
positive impact on organizational performance. When
firms not only spend their resources in innovative use of
technology but also spend in “going green,” can they still
be achieving competitive advantage over those that do
not?  In this study, we link technology innovation with
“going green” to firm performance and empirically exam-
ine this relationship. Thus, our study tries to answer a

research question, “Can IT innovators gain competitive
advantage even after they are ‘going green’?

The remainder of the paper is organized as fol-
lows. First, we present a review of the literature in the
field of organizational innovation and environmental con-
sciousness (‘going green’). Next, we describe financial
performance indicators. Then we present the research
hypotheses along with the research model. This is fol-
lowed by our research methodology, which includes data
sources and sample selection. Fifth, we discuss our results
and their implications. Finally, we conclude our study by
discussing limitations and grounds for future research.

LITERATURE REVIEW

Organizational Innovation Theory

Innovation can be characterized as either admin-
istrative or technical [10, 11, 50]. Although there is no
clear-cut difference between the two [53], administrative
innovation is primarily based on the needs of management
and indirectly influences the process of producing prod-
ucts or services and enhances organizational coordination
and organizational efficiency. Conversely, technical inno-
vation has a direct influence on the firm’s product or ser-
vice, makes an organization more competitive in the mar-
ket, and is an important factor for organizational effec-
tiveness [10, 11, 44].

Based on the premise that organizational innova-
tion is increasingly important to stay competitive and be-
come successful [45], previous studies have investigated
the relationship between technology innovation and firm
performance. To measure IT innovation, Shin [43] devel-
oped a second-order construct from technology strategy,
e-business strategy, business practices, and customer
knowledge. He found that IT innovation had a significant
positive role on firm performance, as measured by
Tobin’s q and revenue per employee. However, his study
did not show any significance on return on assets (ROA).
Zhuang [52] examined the relationship between IT inno-
vation in electronic business and firm performance using a
matched sample methodology. The author concluded that
e-business innovativeness has a positive impact on firm
performance and thus, innovative firms gained competi-
tive advantage.

In line with Schumpeter’s Innovation Theory that
focuses on value creation, the resource-based view (RBV)
of IT suggests that a firm’s specific resources and capa-
bilities lead to value creation [1]. Based on the RBV
framework, Bharadwaj [3] investigated the relationship
between superior IT capability and firm performance us-
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ing a matched sample comparison and found that firm
performance of the IT leaders was significantly higher
than that of the matching sample firms. Later, Santhanam
and Hartono [40] replicated Bharadwaj [3]’s study and
found that firms with superior IT capability had better
performance. The authors also used the matched sample
comparison methodology in their study.

Environmental Consciousness (“Going
Green”)

International regulations of environmental
protection, such as the Montreal Convention and Kyoto
Protocol (Chen, 2008) play an important role in corporate
awareness of the need to address environmental issues.
Release of the [International Organization for
Standardization (ISO) 14001 ‘standard for environmental
management’ in 1996 (later revised in 2004) is evidence
of global consciousness of environmental issues [34, 38].
The ISO 14001 standard was initiated to help
organizations take a more pro-active approach toward
protecting the environment while reducing the negative
impact that their business activities have on the
environment. Its aim is to help reduce and minimize an
organization’s impact on the environment. This is often
referred to as environmental performance [28, 24] and
many firms implemented environmental management
systems (EMS) that monitor and evaluate an
organization’s environmental performance and use it as a
tool to promote continual improvement of environmental
condition [33]. The impact of ISO 14001 is substantial to
organizations. In contrast to the traditional economic
argument, Porter [36] and Porter and Van der Linde [37]
view “going green” as a win-win proposition for both the
environment and the firm. While the environment
improves because of regulated and/or self-regulated
efforts, the organization also improves. If the
environmental standards are properly designed, firms find
innovative ways to use materials more productively and
thus enhance or maintain competition [37, 24, 16].

Using an event methodology, Klassen and
McLaughlin [24] investigated the impact of the public
announcements of firms that won environmental awards or
experienced environmental crises on a firm’s stock market
returns. The authors found that the firm’s strong envi-
ronmental management, as indicated by environmental
performance awards, is associated with significant posi-
tive returns in market value and the firm’s weak environ-
mental management, as indicated by environmental crises,
is associated with significant negative returns. Using a
survey method, Melnyk et al. [32] investigated the impact
of environmental management systems (EMSs) on
organizational performance and found that EMSs have a

izational performance and found that EMSs have a strong
positive impact on operational performance. As with pre-
vious studies, Montabon et al. [34] explored the relation-
ships between environmental management practices
(EMPs) and firm performance measures and also found
that EMPs were positively associated with firm perform-
ance.

However, other researchers argue otherwise.
Using static and dynamic panel data, Elsayed and Paton
[13] found that environmental performance has a neutral
impact on firm performance. Some argue that improving
environmental performance leads to a drastic increase in
cost without any economic payback. This leads to reduced
profits, decreased returns to stockholders, and thus,
hindered organizational competitiveness [49]. Although
profit remains the primary reason for most firms’
existence, they are increasingly more conscious of their
corporate social responsibilities. Firms that intentionally
disregard environmental issues face the risk of decreased
profits due to such factors as governmental fines and lack
of consumer confidence. Although it is expected that
environmental consciousness pays off in the long run,
environmental management is an expensive process. How
much firms are willing to expend in this effort and if they
receive a return on their effort are concerns that still need
to address.

FIRM PERFORMANCE
INDICATORS

In investigating firm performance, financial
ratios are the most commonly used performance indicators
in many empirical studies [3, 17, 40, 52, 19]. We also
used ratios in this study in measuring firm performance.
For the profitability ratios, Return on Assets (ROA) is an
indicator showing the ability of a firm using its own assets
to generate sales. Return on Sales (ROS) is a commonly
used indicator in evaluating a firm’s operational
efficiency. Operating Income to Assets (OI/A) and
Operating Income to Sales (OI/S) evaluate how much net
profit is derived from every dollar of total asset (or sales).
The high profitability ratio means the organization is
profitable. For the cost ratio, we used one ratio, Cost of
Goods Sold to Sales (COGS/S) and it measures the
percentage of sales used to pay for expenses. Thus, the
higher the cost ratio is, the less profitable the organization
is. Table 1 includes description of the ratios.
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Table 1: Description of Financial Performance
Indicators

Profit Ratio Formula

Return on Assets (ROA) | Net Income / Total Assets
Return on Sales (ROS) Net Income / Net Sales
Operating Income to | Operating Income before
Assets (OI/A) Depreciation / Total Assets
Operating Income to | Operating Income before

Sales (OI/S) Depreciation / Net Sales
Cost Ratio Formula

Cost of Goods Sold to Cost of Goods Sold / Net
Sales (COGS/S) Sales

HYPOTHESES AND RESEARCH
MODEL

Industry Benchmark Firms

Prior research argues that a firm with superior IT
capabilities (or innovative firms) demonstrated higher
firm performance when compared to average industry
performance [40, 52]. By the same token, these
innovative firms can go green to even lower overall costs
and gain competitive advantages [37]. Therefore, based
on innovation theory, we propose that green IT innovators
use technologies efficiently to attain technical and
administrative innovation while addressing environmental
issues. Thus, we propose following hypotheses:

Hla: Green IT innovators have higher profit ratios
than the average profit ratios of all other firms in
the industry (average industry performance).

H1b: Green IT innovators have a lower cost ratio
than the average cost ratio of all other firms in
the industry (average industry performance).

IT Innovation

As noted in a prior study, firms with high IT
capabilities (or innovative firms) outperform the control
firms [3]. If innovation theory holds, both going green
and IT innovative firms (Green IT Innovators) outperform
the control firms that are green but non-innovators (Green
IT Followers). The control companies represent the firms
that have invested in green efforts but not being selected
as innovative firms. Thus, the following hypotheses are
proposed.

H2a: Green IT innovators have higher profit ratios
than green IT followers.

H2b: Green IT innovators have a lower cost ratio
than green IT followers.

The research model is shown in Figure 1.

e Improved

Profitability

Industry Benchmark Firms

Green IT Followers

Hib

Decreased Costs

Figure 1: Research Model

RESEARCH METHODOLOGY

We employed the “matched sample comparison
group” methodology to empirically investigate the impact
of Green IT innovators on firm performance. This
methodology has been used in several IT valuation studies
[3, 40, 52] and is a technique commonly used to compare
the performance of treatment sample with that of control
firms matched by either industry or size or both.

As such, we used paired samples (a treatment
sample and a control sample) and compared the differ-
ences of measurements between two matching samples.
For the comparison purpose, we investigated the impact
using both the paired samples t-test (parametric) and the
paired samples non-parametric Wilcoxon test although
non-parametric test might be more appropriate here due to
the violation of the normality. Compared to the t-tests that
require normality assumption, the non-parametric Wil-
coxon test is less sensitive to the outliers and known to be
more powerful when the underlying distribution is not
normal. The treatment sample represents a set of firms
that are green IT innovators. The matching control sam-
ple selection is dependent upon the hypothesis to be
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tested. Following is discussion of data sources and sam-
ple selection.

Data Sources and Sample Selection

Treatment Sample (Green IT Innovators)

Our initial data source was Information Week
(IW) 500 annual survey reports. Since 1998, IW has
provided an annual report on the top 500 most innovative
U.S. organizations of information technologies. This
report focuses on innovative use of IT, rather than simply
the amount spent on IT. The actual criteria for defining
IT innovative company changes from year to year, based
on input from the technology innovative candidates. For
example, the selected IT innovative firms in the IW 2005
annual survey improved organizational performance by
using IT to accomplish tasks such as increasing
automation, improving data integration between systems
or departments, and/or reengineering existing applications
[8]. Conversely, the leading 2006 technology innovators
focused on operations and improved communication and
access to employees, customers, and suppliers [4]. To get
financial data for the selected innovative companies, we
also used Compustat. Both IW 500 reports and
Compustat have been used in numerous studies [3, 27, 26,
42] and the validity of data has been tested by previous
researchers [43, 27]. Detailed selection procedures for
our sample are as follows:

From the ITW 500 report for the years 2001 to
2006, we selected all firms that were identified as IT in-
novators for five or more years in those six years. Of
these, 100 firms were identified each of the six years, and
97 were identified in five of the six years, yielding an ini-
tial sample size of 197 firms. From the list, we excluded
private firms and firms with too many missing data. This
step ended up with 138 IT innovative firms. Then we
checked if the company is environmentally conscious. No
known entities record an organization’s environmental
consciousness on a large scale. Although ISO 14001 is
designed to address this, certification is neither required
nor monitored by ISO [38]. When reviewing ISO certifi-
cation of the firms, we could find no evidence of some
firms’ participation in certification. In addition, some
firms were certified, but not within the United States.
Thus, we had to omit these firms. We also used another
potential measure, organization’s web site, which demon-
strates their environmental management (or green) initia-
tives. Some organizations went to great lengths to ex-
press environmental consciousness, along with their
“green” activities, while others expressed little or no con-
cern for green activities. Accordingly, we reviewed each
of the firms’ websites to determine the organizational en-

vironmental consciousness as the surrogate measures for
environmental consciousness. Only those firms that are
both certified under ISO 14001 and demonstrated green
initiatives in their websites are selected as “Green IT in-
novators” and thus, the sample size reduced to 45.

Control Sample to Test Hypotheses 1a and 1b

(Industry Benchmark Firms)

The control sample represents a set of industry
benchmark firms using a four-digit standard industrial
classification (SIC) code of the treatment firm to identify
all the firms operating in the same industry. The first two-
digit SIC code provides a general identification of a major
industry or business, while the last two-digit code
provides a more specific classification of a product or
service within the industry. As a result, for each green IT
innovator, a control sample includes all firms operating in
the four-digit industry, excluding the treatment firm. The
financial data were extracted from Compustat. We used
the average performance of the matching control firms
(industry benchmark firms) as the performance of the
control sample and compared it to the performance of the
green IT innovator. Since all treatment firms could be
matched, the sample size of the control firms is 45.

Control Sample to Test Hypotheses 2a and 2b
(Green IT Followers)

The control sample represents “Green IT
Followers” that are not selected as IT innovators. Firms
that are both matched by firm size using total assets of the
treatment firm and by industry using two-digit SIC code
are selected for potential control firms. After that, we
determined if the selected firms were environmentally
consciousness (green). We reviewed each of the potential
control firm’s websites to determine whether the company
demonstrated green initiatives (or efforts) in its website
and selected a firm with strong evidence of environmental
consciousness as a matching control firm.  Three
treatment firms were dropped from the sample because no
matching control firms were available and one firm was
matched by one-digit SIC code for the industry matching.
Thus, the sample size reduced to 42.

RESULTS AND DISCUSSION OF
FINDINGS

Comparison of Industry Benchmark Firms
(Hypotheses 1a and 1b)
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Table 2: Six-Year Average Performance of
Green Innovators and Their Control Firms

Ratio | Group | Mean | Median T Z
Green

ROA | Innovator 0.027°1 0.036 -6.863%|-5.232%
Control | -0.222 | -0.217
Green

ROS | Innovator 0.020 1 0.039 35500 -5.300*
Control | -2.570 | -0.485 '
Green

OI/A | Innovator 0.125 0.128 -4.833%|-5.164%
Control | -0.144 | -0.078
Green

OI/S | Innovator 0.160 1 0.147 -3.415%|-5.548*
Control | -2.375 | -0.323
Green

CcOG Innovator 0.641 0.627 2.782% [4.701°

S/S

Control 2.511 0.873
a: 1 % level

We ran tests to evaluate if firm performance of
Green IT Innovators was better than the average
performance of industry benchmark firms using a six-year
average, as reported in Table 2. The year by year results
from 2000 to 2005 (due to the timing difference of the
reports) are shown in Appendix A, Table A-1. Following
the convention of previous research, a negative sign
before the test statistic of profit ratios and a positive sign
of cost ratios indicate the better performance of the
treatment sample (Green IT Innovators) than the control
sample.

The results, based on a six-year average
performance, indicated that all profit ratios (ROA, ROS,
OI/A, and OI/S) were significantly higher and the cost
ratio, COGS/S was significantly lower for the Green IT
Innovators than their control firms (P-values < 0.01) for
both paired t test and non-parametric Wilcoxon test.
Annual comparisons for each of six years shown in the
Table A-1 in the Appendix also indicate that Green IT
Innovators perform significantly better than their control
firms, which were similar to the results of the six-year
average performance. Thus, hypotheses la and 1b are
strongly supported.

Comparison between Green IT Innovators
and Green IT Followers (Hypotheses 2a and
2b)

Table 3: Six-Year Average Performance of
Green IT Innovators and Green IT Followers

Ratio | Group | Mean | Median T Z
Green

ROA | Tnnovator | 2024 | 0038 1 5 5960 | 3307
Control | -0.006 | 0.003
Green

ROS | Tnnovator | 201 | 00401 5 6900 | 31950
Control | -0.045 | -0.001
Green

OI/A | Innovator 0.123 1 0.116 -3.238* | -2.907*
Control 0.090 | 0.090
Green

OI/S | Innovator 0.155 1 0.138 -2.973% | -2.995%
Control 0.084 | 0.100
Green

CS(/)SG Innovator 0.654 1 0.687 2.658° | 2.582%
Control | 0.744 | 0.762

a: 1 % level, b: 5 % level

When we compare the difference in performance
between Green IT Innovators and Green IT Followers,
evaluating the innovative impact on firm performance, the
results, based on a six-year average performance,
indicated that all of the profit ratios (ROA, ROS, OI/A,
and OI/S) are significantly higher and the cost ratio,
COGS/S, is significantly lower for the Green IT
Innovators than the Green IT Followers (P-values < 0.05)
for both paired t test and non-parametric Wilcoxon test.
Annual comparisons for each of six years shown in the
Table A-2 in the Appendix A also indicate that
performance of the Green IT Innovators is significantly
better than their control firms. Thus, hypotheses 2a and
2b are strongly supported.

Summary of Results and Discussion

The results of our empirical study are summa-
rized in Table 4. As shown, green IT innovators perform
significantly better than average industry performance
(Hla and Hl1b) for all financial performance indicators.
Thus, this study supports that innovative use of technolo-
gies for the technical, administrative, and environmental
innovations improves overall firm performance showing
higher profit ratios and lower cost ratio. For the evalua-
tion if technology innovation has a positive impact on firm
performance in case of Green Firms (H2a and H2b), our
results indicate that Green IT Innovators significantly out-
performed the Green IT Followers. Thus, our result sup-
ports innovative theory.
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Table 4: Summary of Results

Hypothesis Results
Green IT Innovators have higher

Hla profit ratios than the average profit Strongly
ratios of all other firms in the indus- | supported
try (average industry performance).
Green IT Innovators have a lower

Hib cost ratio than the average cost ratio | Strongly
of all other firms in the industry (av- | supported
erage industry performance).

H2a Green IT Innovators have higher Strongly
profit ratios than Green IT Followers. | supported

H2b Green IT Innovators have a lower Strongly
cost ratio than Green IT Followers. supported

CONCLUSIONS

With growing awareness of environmental issues,
many organizations have actively participated in the green
effort. The recent Gulf of Mexico oil spill by British
Petroleum [46] is an environmental catastrophe that drew
everyone’s attention. Such environmental disasters have
provoked various stakeholders to pressure organizations
to be actively engaged in environmental management or
environmental protection. Going green is no longer an
option for organizations without running the risk of losing
credibility by being environmentally damaging [35].

Using a more recent dataset, this study has
attempted to provide empirical evidence in understanding
the impact of IT innovation on firm performance in the
case of going green firms. We found that green IT
innovators have competitive advantage over other
companies in the industry and also over other green non-
IT innovators (IT followers). The basic assumption of the
study is that firm performance of green IT innovators will
be higher because these innovators will also use
technology in an innovative way as they are going green
and thus, this facilitates organizations to gain competitive
advantage in the market.

Our paper makes several contributions to
research. Our research links innovation theory to going
green on firm performance and empirically tests the
relationship.  Thus, it adds additional insight to the
innovation theory. The results of our study validate that
going green does not increase costs for firms but still
helps gain competitive advantage even in the case of
innovative firms.

Our results have important implications for top
managers who need to make a strategic decision if “going
green” pays off or increase costs. Although going green is

an expensive project to implement, the managers should
also consider cost reduction from implementing environ-
mental management initiative, partially due to being effi-
cient and partially due to avoiding any taxes and penalties
from regulators although empirical study is needed to
support this. Recently, consumers are increasingly at-
tracted to firms with better environmental performance.
For firms, going green is imperative to meet the demands
of various stakeholders and thus, top manager’s decision
should be how soon going green pays off, not if going
green pays off.

LIMITATIONS AND FUTURE
RESEARCH

All firms in our study were “large” due to the fact
that only firms with at least $500 million in revenue are
invited to participate in the Information Week survey.
Although one could argue that firm size impacts
performance, smaller firms are often able to act more
quickly to innovative opportunities [39]. Thus, they may
actually exhibit greater performance than large firms. In
this study, we used accounting measures, which might not
be the best measures although they are the most
commonly used financial performance measures in the
previous studies. Another issue is that we used firm’s
website to determine firm’s green initiatives. There would
be a case where the company might making green efforts
but if they do not mention it in their website, we could
omit it from the sample although we do not expect the
outcome of our study could change from it.

Further research using longitudinal data includ-
ing firms with a broader range of firm size could provide
further insight on this research topic. Also, very little IT
innovation or investment research has been conducted
outside the United States at either firm [39] or national
levels. We encourage researchers to focus more on global
settings. What does, or does not, work in the United
States does not necessarily apply to other countries with
different demographics, goals, and economies. Finally,
further research investigating the impact of environmental
performance on performance based on industry may be
interesting since some industry sectors (i.e. mining) pro-
duce more waste than others (i.e. service) and thus, it
might suggest additional insight on this topic.

Journal of Information Technology Management Volume XXII, Number 2, 2011 7



(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

IMPACT OF GREEN IT INNOVATORS ON PERFORMANCE

REFERENCES

Amit, R., and Zott, C., “Value Creation in E-
Business,” Strategic Management Journal, Volume
22,2001, pp. 493-520.

Bansal, P. and Roth, K. “Why Companies Go
Green: A Model of Ecological Responsiveness,”
Academy of Management Journal, Volume 43,
Number 4, 2000, pp. 717-736.

Bharadwaj, A. S., “A Resource-Based Perspective
on Information Technology Capability and Firm
Performance: An Empirical Investigation,” MIS
Quarterly, Volume 24, Number 1, 2000, pp. 169-
196.

Chabrow, E., “How the Information Week 500
Cracks Business’ Toughest Problems,” Information
Week, Retrieved from
http://www.informationweek.com/news/mobility/RF
ID/showArticle.jhtml?articleID=192700340,
January 4, 2009.

Chen, Y.-S., “The Positive Effect of Green
Intellectual Capital on Competitive Advantages of
Firms,” Journal of Business Ethics, Volume 77,
Number 3, 2008, pp. 271-286.

Cornell, B., and Shapiro, A. “Corporate
Stakeholders and Corporate Finance,” Financial
Management, Volume 16, Number 1, 1987, pp. 5—
14.

Creyer, E. H. and Ross, W.T., “The Influence of
Firm Behavior on Purchase Intention: Do
Consumers Really Care about Business Ethics,”
Journal of Consumer Marketing, Volume 14,
Number 6, 1997, pp. 421-433.

Cuneo, E.C., “IT Leaders Find New Ways to Win,”
InformationWeek 500, 2005, pp. 34-43.

Daft, R.L., “A Dual-Core Model of Organizational
Innovation,” Academy of Management Journal,
Volume 21, Number 2, 1978, pp. 193-210.
Damanpour, F., and Evan, W. M., “Organizational
Innovation and Performance: The Problem of
Organizational Lag,” Administrative  Science
Quarterly, Volume 29, Number 3, 1984, pp. 392-
409.

Damanpour, F., Szabat, K.A. and Evan, W.M.,
“The Relationship between Types of Innovation and

Organizational ~ Performance,”  Journal  of
Management Studies, Volume 26, Number 6, 1989,
pp. 587-601.

Dos Santos, B. L., Peffers, K. and Mauer, D. C.,
“The Impact of Information Technology Investment
Announcements on the Market Value of the Firm,”

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

Information Systems Research, Volume 4, Number
1, 1993, pp. 1-23.

Elsayed, K. and Patorn, D., “The Impact of Envi-
ronmental Performance on Firm Performance:
Static and Dynamic Panel Data Evidence,” Struc-
tural Change and Economic Dynamics, Volume 16,
2005, pp. 395-412.

Gartner, Inc., “Gartner Estimates ICT Industry
Accounts for 2 Percent of Global CO2 Emissions,”
Retrieved from
http://www.gartner.com/it/page.jsp?id=503867,
April 24, 2010.

Geisler, E. and Kassicieh, S. K., “Information
Technologies and Technology Commercialization,”
IEEE Transactions on Engineering Management,
Volume 44, Number 4, 1997, pp. 339-346.

Hart, S., “Beyond greening: Strategies for a
sustainable world,” Harvard Business Review,
Volume 75, Number 1, 1997, pp. 66-76.

Hitt, L. and Brynjolfsson, E., “Productivity,
Business Profitability, and Consumer Surplus:
Three Different Measures of Information

Technology Value,” MIS Quarterly, Volume 20,
Number 2, 1996, pp. 121-142.

Hu, Q. and Quan, J., “The Institutionalization of IT
Budgeting: Empirical Evidence from the Financial
Sector,” Information  Resources Management
Journal, Volume 19, Number 1, 2006, pp. 84-97.
Hunton, J., Lippincott, B., and Reck, J. L.,
“Enterprise Resource Planning Systems: Comparing
Firm Performance of Adopters and Non-Adopters,”
International Journal of Accounting Information
Systems, Volume 4, 2003, pp.165-184.

Judge, W. Q. Jr. and Krishnan, H., “An Empirical
Investigation of the Scope of Firm’s Enterprise
Strategy,”  Business and Society, Volume 33,
Number 2, 1994, pp. 167-191.

Kamssu, A. J., Reithel, B. J., and Ziegelmayer, J.L.,
“Information Technology and Financial
Performance: The Impact of Being an Internet-
Dependent Firm on Stock Returns,” Information
Systems Frontiers, Volume 5, Number 3, 2003, pp.
279-288.

Kang, G-D., and James, J., “Revisiting the Concept
of a Societal Orientation: Conceptualization and
Delineation. Journal of Business Ethics,” Volume
73,2006, pp. 301-318.

King, A., and Lenox, M., “Lean and Green? An
Empirical Examination of the Relationship between
Lean Production and Environmental Performance,”
Production and Operations Management, Volume
10, Number 3, 2001, pp. 244-256.

Journal of Information Technology Management Volume XXII, Number 2, 2011 8



[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

IMPACT OF GREEN IT INNOVATORS ON PERFORMANCE

Klassen, R. D., and McLaughlin, C. P., “The Impact
of  Environmental Management on Firm
Performance,” Management Science, Volume 42,
Number 8, 1996, pp. 1199-1214.

Kohli, R., and Grover,V., “Business Value of IT:
An Essay on Expanding Research Directions to
keep up with the Times,”  Journal of the
Association for Information Systems, Volume 13,
Number 1, 2008, pp. 23-38.

Kudyba, S., and Diwan, R., “Research Report:
Increasing Returns to Information Technology,”
Information Systems Research, Volume 13, Number
1,2002, pp. 104-111.

Lichtenberg, “The Output Contributions of
Computer Equipment and Personnel: A Firm-Level
Analysis,” Economics of Information and New
Technology, 3(4), 1995, pp. 201-217.

Link, S., and Naveh, E., “Standardization and
Discretion: Does the Environmental Standard ISO
14001 Lead to Performance Benefits?” [EEE
Transactions on Engineering Management, Volume
53, Number 4, 2006, pp.508-519.

Magness, V., “Lean or Green,” CMA Management,
Volume 81, Number 1, 2007, pp. 29-31.
McWilliams, A., and Siegel, D., “Research Notes
and Communications: Corporate Social
Responsibility and  Financial = Performance:
Correlation  or  Misspecification?  Strategic
Management Journal, Volume 21, 2000, pp. 603-
609.

McWilliams and Siegel, D., “Corporate Social
Responsibility: A Theory of the Firm Perspective,”
Academy of Management Review, Volume 26,
Number 1, 2001, pp. 117-127.

Melnyk, S., Sroufe, R. P., and Calantone, R.,

“Assessing the Impact of Environmental
Management  Systems on  Corporate  and
Environmental ~ Performance.”  Journal  of

Operations Management, Volume 21, 2003, pp.
329-351.

Melville, N. P., “Information Systems Innovation
for Environmental Sustainability,” MIS Quarterly,
Volume 34, Number 1, 2010, pp. 1-21.

Montabon, Sroufe, F. R., and Narasimhan, R., “An
Examination of Corporate Reporting,
Environmental Management Practice and Firm
Performance,” Journal of Operations Management,
Volume 25, 2007, pp. 998-1014.

Murugesan, S., “Harnessing Green IT: Principles
and Practices,” IT Professional, January-February,
2008, pp. 24-33.

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Porter, M., “America’s Greening Strategy,” Scien-
tific American, Volume 264, Number 4, 1991,
p-168.

Porter, M. E., and Claas van der Linde, “Green and
Competitive: Ending the Stalemate,” Harvard Busi-
ness Review, Volume 73, Number 5, September-
October, 1995, pp. 120-134.

Price, T. J., “ISO 14000: Transition to Champion?”
Environmental Quality Management, Volume 16,
Number 3, 2007, pp. 11-23, Spring.

Salavou, H., Baltas, G.and Lioukas, S.
“Organizational Innovation in SMEs: The
Importance  of  Strategic  Orientation  and
Competitive Structure,” European Journal of
Marketing, Volume 38, Number 9/10, 2004,
pp-1098-1112.

Santhanam, R., and Hartono, E., “Issues in Linking
Information Technology Capability to Firm
Performance,” MIS Quarterly, Volume 27, Number
1, 2003, pp.125-153.

Scheepers, H., and Scheepers, R., “A Process-
Focused Decision Framework for Analyzing the
Business Value Potential of IT Investments,”
Information  Systems Frontiers, Volume 10,
Number 3, 2008, pp.321-330.

Shao, and Lin, W. “Technical Efficiency Analysis
of Information Technology Investments: A Two-
Stage Empirical Investigation,” Information and
Management, Volume 39, Number 002, 2002,
pp-391-401.

Shin, N., “The Impact of Information Technology
Innovation on Firm Performance,” Proceedings of

the  Fourteenth  Americas  Conference  on
Information  Systems (AMCIS), August 9-12,
Keystone, CO, 2007.

Subramanian, A., and Nilakanta, S,
“Organizational innovativeness: Exploring the

Relationship Between Organizational Determinants
of Innovation, Types of Innovations, and Measures
of Organizational Performance,” Omega, Volume
24, Number 6, 1996, pp.631-647.

Swanson, “Information Systems Innovation among
Organizations,” Management Science, Volume 40,
Number 9, 1994, pp. 1069-1092.

Szabo, P., “BP Gulf Oil Spill Impact on America’s
Environment and Economy”, Retrieved from
http://news.suitel 01.com/article.cfim/bp-gulf-oil-
spill--impact-on-americas-environment-and-
economy, July27,2010.

Tucker, R. B., Driving Growth through Innovation:
How Leading Firms are Transforming their Futures.

Journal of Information Technology Management Volume XXII, Number 2, 2011 9



IMPACT OF GREEN IT INNOVATORS ON PERFORMANCE

Berrett-Koehler Publishers Inc., San Francisco,
2002.

[48] Ullmann, A. A., “Data in Search of a Theory: A
Critical Examination of the Relationship among So-
cial Performance, Social Disclosure, and Economic
Performance of U.S. Firms,” Academy of Manage-
ment Review, Volume 10, Number 3, 1985, pp.540-
557.

[49] Walley, N., and Whitehead, B., “It’s Not Easy
Being Green,” Harvard Business Review, 1994, pp.
46-52.

[50] Wolfe, R. A., “Organizational Innovation: Review,
Critique and Suggested Research Directions,”
Journal of Management Studies, Volume 31,
Number 3, 1994, pp. 405-431.

[51] Xu, Q., Chen, J., Xie, Z., Liu, J., Zheng, G. and
Wang, Y. “ Total Innovation Management: A Novel
Paradigm of Innovation Management in the 21
Century” Journal of Technology Transfer, Volume
32, 2007, pp. 9-25.

[52] Zhuang, Y., “Does Electronic Business Create
Value for Firms? An Organizational Innovation
Perspective,” Journal of Electronic Commerce
Research, Volume 6, Number 2, 2005, pp.146-159.

[53] Zmud, R.W., “The Effectiveness of External
Information Channels in Facilitating Innovation
Within Software Development Groups.”  MIS
Quarterly, Volume 7, Number 2, 1983, pp. 43-58.

ACKNOWLEDGEMENTS

This research was supported in part by a grant
from the College of Business at UTSA.

AUTHOR BIOGRAPHIES

Jan Guynes Clark is Professor of Information
Systems and Technology Management at The University
of Texas at San Antonio. She received her Ph.D. from the
University of North Texas. Her research interests include
the impact of information technologies on productivity
and performance, information security, and IS strategies.
Her publications have appeared in leading journals such
as Communications of the AIS, Communications of the
ACM, IEEE Transactions on Engineering Management,
and Information & Management.

Daijin Ko is Professor of Management Science
and Statistics at The University of Texas at San Antonio.
He received his Ph. D. from University of Washington.
His research interests include Machine Learning, Bioin-
formatics, and Biostatistics. His work has been published

in refereed journals such as BMC Bioinformatics, Journal
of American Statistical Association, Annals of Statistics,
Journals of Multivariate Analysis, Biometrics, Journal of
Computational Biology and Chemistry, Molecular Sys-
tems Biology, and Statistical Science.

Myung Ko is Associate Professor of Information
Systems and Technology Management at The University
of Texas at San Antonio. She received her PhD from
Virginia Commonwealth University. Her research
interests include the impact of information technology on
organizations, data mining, economics of security breach,
and green IT. Her work has been published in refereed
journals such as Information & Management, Information
Systems Journal, Journal of Information Technology
Theory and Application (JITTA), Information Resources
Management Journal, and Information Technology &
Management.

Journal of Information Technology Management Volume XXII, Number 2, 2011 10



IMPACT OF GREEN IT INNOVATORS ON PERFORMANCE

APPENDIX A
Table A-1: Year to Year Performance of Industry Benchmark Comparison (Hla and H1b)

Ratio Group Year 2000 Year 2001
Mean Median T Z Mean Median| T Z
ROA Innovator 0.054 0.060 | -6.069" -5.030*° -0.016 0.025 | -4.267" | -4.430°
Control -0.145 -0.074 -0.232 -0.176
ROS Innovator 0.059 0.057 | -2.924* -4.656° -0.035 0.023 | -3.110° -4.476°
Control -1.936 -0.440 -1.895 -0.301
OI/’A Innovator 0.157 0.167 | -5.853% -4.878*° 0.118 0.116 |-3.906" -5.220°
Control -0.060 | 0.0136 -0.153 0.010
orI/S Innovator 0.189 0.191 | -3.259% -4.901*° 0.149 0.132 | -3.318° -5.503%
Control -2.432 -0.156 -1.803 -0.260
COGS/S Innovator 0.626 0.675 | 2.322° 3.408" 0.646 0.680 | 2.517° 3.335%
Control 2.376 0.729 1.903 0.747
Ratio Group Year 2002 Year 2003
Mean Median T Z Mean Median T Z
ROA Innovator 0.015 0.023 | -4,360" -5.164° 0.012 0.026 -5.001* | -4.577°
Control -0.279 -0.169 -0.174 -0.136
ROS Innovator 0.002 0.023 | -1.874° -5.187° 0.001 0.033 -2.709* | -4.961°
Control -4.626 -0.274 -2.030 -0.332
OI/’A Innovator 0.111 0.104 | -4.836" -5.017° 0.108 0.988 2.214° | -5.096°
Control -0.193 -0.055 -0.261 -0.096
orI/S Innovator 0.149 0.133 | -1.777° -5.311° 0.147 0.132 2,777 | -5.379°
Control -4.182 -138 -1.673 -0.264
COGS/S Innovator 0.644 0.626 1.463°¢ 3.561% 0.649 0.649 2.113° | 3.787°
Control 4.143 0.771 2.020 0.786
Ratio Group Year 2004 Year 2005
Mean Median T Z Mean Median T Z
ROA Innovator 0.042 0.045 | -4.709* -4.859° 0.053 0.056 -4.057% | -4.983"
Control -0.211 -0.145 -0.281 -0.146
ROS Innovator 0.046 0.049 | -2.595° -5.119° 0.051 0.058 2.480° | -4.691°
Control -2.364 -0.393 -2.501 -0.621
OI’A Innovator 0.123 0.114 | -5.152° -4.983% 0.129 0.118 -5.009% | -4.726"
Control -0.080 -0.034 -0.113 0.049
orI/S Innovator 0.165 0.144 | -2.585° -5.424* 0.161 0.148 2.477° | -5.077°
Control -2.000 -0.340 -2.181 -0.469
COGS/S Innovator 0.638 0.642 2.120° 3.493? 0.646 0.671 2.175° | 3.606"
Control 2.245 0.777 2.414 0.755

a: 1 % level, b: 5% level, c: 10% level
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Table A-2: Year to Year Performance Comparison (H2a and H2b)

Ratio Group Year 2000 Year 2001
Mean Median T V4 Mean Median T V4
ROA Innovator 0.049 0.057 | -1.944° 2.570° | -0.022 0.024 | -0.153 | -1.782°
Control 0.021 0.019 -0.027 | -0.002
ROS Innovator 0.051 0.053 | -2.184° 2.920° | -0.046 0.023 | -0468 | -2.019°
Control 0.011 0.020 -0.067 | -0.006
Ol/A Innovator 0.154 0.164 | -2.656° 3.170° | 0.114 0.115 | -2.745* | -2.770°
Control 0.107 0.104 0.073 0.082
or/S Innovator 0.183 0.184 | -2.406° 2.932° | 0.140 0.125 | -3.089" | -3.145°
Control 0.128 0.108 0.071 0.082
COGS/S | Innovator 0.639 0.691 | 2.615° 2.332° 0.662 0.722 | 3.064* | 2.720°
Control 0.713 0.737 0.753 0.775
Ratio Group Year 2002 Year 2003
Mean Median T Z Mean Median| T V4
ROA Innovator 0.015 0.022 | -3.672° 3.132% 0.008 | 0.026 | -1.687°| -2.987°
Control -0.039 | -0.025 -0.032 | 0.006
ROS Innovator 0.001 0.022 | -2.357° -3.432° -0.009 | 0.033 | -1.367 | -3.052°
Control -0.136 | -0.036 -0.066 | 0.003
OI/A Innovator 0.108 0.101 | -2.401° -2.144° 0.106 | 0.093 | -1.779°| -1.860°
Control 0.078 0.087 0.084 | 0.081
ol/S Innovator 0.143 0.127 | -2.020° -2.544° 0.139 | 0.123 | -2.170° | -2.443°
Control 0.046 0.097 0.083 | 0.091
COGS/S | Innovator 0.658 0.692 | 2.216° 2.207° 0672 | 0.674 | 2.402°| 2.145°
Control 0.770 0.761 0.755 | 0.770
Ratio Group Year 2004 Year 2005
Mean Median T V4 Mean Median T V4
ROA Innovator 0.041 0.049 | -2.355° -2.372° 0.052 0.056 | -1.609 | -2.074°
Control 0.014 0.028 0.031 0.020
ROS Innovator 0.043 0.049 | -1.506 -2.428° 0.044 0.056 | -0.882 -1.607
Control -0.043 0.023 0.027 0.026
Ol/A Innovator 0.123 0.110 | -2.204° -1.954° 0.126 0.115 | -2.299° | -1.833¢
Control 0.097 0.091 0.096 0.094
or/S Innovator 0.163 0.144 | -1.956° 2.679° 0.152 0.135 [-2.390° | -1.939°
Control 0.061 0.115 0.110 0.117
COGS/S | Innovator 0.656 0.657 | 2.360° 2.568° 0.677 0.719 | 1.673 1.561
Control 0.782 0.753 0.731 0.738

a: 1 % level, b: 5% level, c: 10% level
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