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Editorial
Special Issue Guest Editors’ Introduction: Sustainability and
Innovation - Two Sides of the Same Coin

Sustainability and innovation have emerged as critical strategies in today’s business environment.
Companies —small or big, domestic or multinational, privately- or publicly-held — are increasingly
focused on environmental sustainability and innovation in order to improve their competitive
positions. To that end, scholars around the world are actively involved in researching these topics
to understand their impact on organizations and society. This special issue is a collection of six
eclectic articles written by scholars from around the world, and their findings have major
implications for all constituencies.

The major factors that have influenced the rise of sustainability and innovation include the
convergence of global and industry borders, the rise of the Internet and its spread across the
developed and the emerging countries of the world, the coming of age of the millennial generation,
an increased emphasis on corporate social responsibility, and a shift in the value chain from
manufacturing and customer service to research and development among the BRICS nations
(Brazil, Russia, India, China and South Africa) in recent years (Luo et al., 2011).

The “people-planet-profit” framework coined by John Elkington is a cornerstone for sustainability
studies. It postulates that businesses must consider the environmental and social impact of their
actions (Jackson et al., 2011). Innovation, a central theme for all organizations, is a critical strategy
in itself and also provides a great opportunity for organizations to balance these three seemingly
conflicting sustainability objectives.

This special issue covers empirical and conceptual research to enhance our understanding of the
“people-planet-profits” framework, innovation, and their applicability to organizations and
society. Based on blind reviews by experts in the field, six papers were accepted and have been
published in this special issue. These articles span large and medium-sized corporations in the U.S.
and other nations. Each paper is described below.

Angel investors represent a powerful constituency in the emerging and developing countries of the
world. A significant number from this constituency now direct their investments to social impact
projects. There is no yardstick such as a profitability ratio to assess these projects. Prakash
Dheeriya (California State University) has created a mechanism to help investors and other
decision makers judge such projects. Dheeriya’s “index of goodness” is measured as the
percentage of human population that will benefit from such an investment. It is therefore a good
tool for angel investors, crowd funding platforms, and other decision makers who focus on the
base of the income pyramid in emerging and developing nations to assess social impact projects.

Large publicly-held corporations play a balancing act between costs and benefits derived from
such investments. In recent years, many companies have become proactive in integrating
sustainability initiatives in their strategy mix (Baral and Pokharel, 2016). Companies with
significant investments in this initiative and considered among the best-in-class in their industries
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get a nod in the Dow Jones Sustainability Index (DJSI). Satish Joshi (Michigan State University),
Vivek Pandey (Institute of Rural Management Anand), and Robert Ross (Michigan State
University) examine the reaction of the stock market to changes in the membership of companies
in the DJSI. In a sample of U.S. firms, they found that there were 196 additions to the DJSI and
133 deletions during the time period 2002-2011. Investors perceive deletion from the DJSI as an
indicator of a failed strategy. While inclusion in the DJSI also generated a similar negative
reaction, the authors conclude that the market assesses the benefits of sustainability efforts only in
the context of costs that such efforts impose on a firm’s performance. However, intangible benefits
(such as image, higher reputation, and innovation) have a lag effect and are not immediately
perceived by the market. As companies continue to embrace sustainability and innovation, these
benefits will start manifesting themselves in the bottom line profits of these firms.

Sustainability initiatives in large or small organizations also need the full support of their top
management teams in order to succeed. There is no shortage of research on CEO compensation
and the relative pay differential between the CEO and the average worker. There are also many
studies on diversity in the top management team and the board, and its impact on an organization’s
profitability. However, lacking in literature is the impact of these variables on sustainability
initiatives. The article by Ravi Chinta (Auburn University at Montgomery) attempts to fill this
lacuna. Using water productivity (a vital global resource) as a proxy for sustainability, he focuses
his study on the top 100 global firms in sustainability. His findings reveal that greater CEO pay
relative to the average worker results in poorer sustainability productivity. Greater gender diversity
in the board of directors results in higher water conservation efforts by the organization. These
findings not only have implications for company profitability, they also provide an opportunity to
inform and influence public policy.

Innovation, another critical strategy in today’s environment with major implications for
sustainability, is the central theme of the remaining two articles in this special issue. Kathryn
Keeton (University of Texas), Elizabeth Richard (EER Strategies LLC), and Jeffrey Davis
(Exploring 4 Solutions) use the case study method to understand strategic innovation in
government entities. The subject of their case study is NASA. By tracking the chronological
development of the SMG (solution mechanism guide), their guide bridges strategic management
and strategic innovation. In this era of shrinking budgets, it is important for government
organizations to create best practices for innovation and disseminate these practices across the
organization. Their study has broader implications for governments in other parts of the world,
which play a significant role in defining and shaping the economic and public policies of their
nations.

Sustainability studies have attracted the attention of scholars spanning all the disciplines of
business. The theories that previous researchers have adopted to understand this phenomenon
include agency and shareholder, legitimacy, institutional, stakeholder, signaling, and stewardship.
In his article, Zabihollah Rezaee (University of Memphis) proposes a framework to integrate the
theories and advances propositions to better understand the non-financial dimensions of
sustainability. The ESG (environmental, social, and government) dimensions of sustainability are
as important as financial performance. Today’s millennial generation conducts much of its
business using smart phones and the 10T (Internet of Things), which puts pressure on companies
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to act in a socially responsible manner. Rezaee’s research helps scholars and practitioners to
understand these dimensions in an integrated context.

In the final paper of this issue, Ainul Mohsein Binti Abdul Mohsin, Hasliza Abdul Halim, Noor
Hazlina Ahmad and Nadia Farhana (all authors from Universiti Sains Malaysia) assess the role of
entrepreneurial competencies on innovative performance in a sample of 1,000 Malaysian
manufacturing and service SME firms. Using a structural equation modeling approach
(SmartPLS), their results reveal that conceptual and strategic thinking is related to innovative
performance. Entrepreneurs need to focus on developing their conceptual and strategic thinking
competencies to create innovation in their organizations. These findings are especially significant
in today’s environment, where industry borders have been blurred and transcontinental
competition and collaboration have increased.

In conclusion, the papers reveal that sustainability and innovation are two sides of the same coin.
Innovation in products, processes, or services against the backdrop of sustainability (Tsai and Liao,
forthcoming) has the potential to provide a better understanding of how organizations function and
succeed, and redefine the global business environment.
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On Evaluating Socially Responsible Investment
Projects-Creation of an Index of “Goodness”

By PRAKASH L DHEERIYA®

Many philanthropists, charitable foundations, and aid agencies are interested in impact
investing, a method of investing that focuses on return to society, as opposed to return on
investment. Investment projects that cater to societal needs are abundant, but there is no
accepted yardstick, like an ROI, for such “impact” projects. In this paper, we create a
mechanism that can help decision makers evaluate investments with a social benefit. We
develop an index of the “goodness” of a project that can help investors rank projects. This
“index of goodness” is easily understood, with its number representing the percentage of
human population that will benefit from such an investment. By providing a comprehensive
method for selecting among social projects, we help in allocating capital to its most
socially beneficial purposes.

Keywords: Investment Projects, Index, Goodness
JEL Classification: C51, D61, D63, G31, M14
I. Introduction

Investing with the additional benefit of creating social good is now in vogue, with different
terms being used, such as socially responsible investing, impact investing, responsible investing,
corporate social responsibility, blended value, and economic, social, and governance investing.
There are several academic papers on the pros and cons of such investing, as well as metrics used
in measuring the “impact” or “social good.” See, for example, Freeman and Reed (1983);
DiMaggio and Powell (1983); Rogers (1995); Mulgan et al. (2011); Thornley et al. (2011), and
Freireich and Fulton (2009), just to name a few. Many studies discuss the various metrics
employed in evaluating the impact of such investments (Chew et al., 2011; EBAN, 2011;
Ruttmann, 2012, and Grabenwarter and Liechtenstein, 2011). However, researchers agree there is
a lack of uniformity and standardization among metrics used in all investments that purport to do
“good” (Godeke and Pomares, 2010).

Impact investments may have different objectives, which makes developing metrics to
evaluate them a difficult task. For example, Table 1 illustrates various impact objectives as defined
by the Impact Reporting and Investing Network (IRIS). The Global Impact Investing Network
(GIIN) and IRIS are widely recognized sources of measurement and reporting of impacts.

* Prakash L. Dheeriya, Ph.D., Professor of Finance, California State University Dominguez Hills, 1000 E. Victoria
St., Carson, CA 90747. Email: pdheeriya@csudh.edu.
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Table 1: Impact Objectives

Increage incomes and assets for Improve basic waltare for paople in naed Mitigate climate change
low-income or excluded people

Arcess fo energy Arcess 1o clean water Bindiversify conservation
Areess to financal services Affordable housing Energy and fuel efficlancy
Arcess o aducation Conflic! rasolulion Malural resources consarsalion
Access b mbormation Disease-specific prevention and mifigation Pallution prevention and wasts management
Agriculbural productivity Equality and empowement Susiainable enargy
Capacity-building Food security Sustainable land use
Cammunily developmanl Generate funds for charitable giving Waler resnurces managemenl
Emglayment generation Health improvement

Income/praductivity grovih Hurman nights protechion or gxpansion

Source: RIS, As defined al s hegin.ong

In a 2015 GIIN study, “Introducing the Impact Investing Benchmark,” impact themes were
classified into six categories:

(1) Financial inclusion: The provision of financial services to populations that otherwise lack
access. This includes investments in microfinance, small and medium enterprise (SME)
finance, and community banking.

(2) Employment: Strategies that focus on job creation in areas of need, job quality
improvement, and workforce development.

(3) Economic development: Investing in sectors that promote the improvement of economic
conditions and standards of living. This includes companies contributing to basic
infrastructure, such as transportation or telecommunications.

(4) Sustainable living: Improving access to healthy and environmentally friendly products
and services. This includes organic health products and locally sourced foods.

(5) Agriculture: Investments along the food and agricultural value chain that are oriented
towards efficient and sustainable practices and yield improvements to help feed more
people at a lower cost and improve livelihoods of smallholder farmers.

(6) Education: Investing in innovations or business models that improve education outcomes
or expand access to education.

In traditional investments, net present value, internal rate of return, return on investments,
and payback periods are commonly used to evaluate and rank investment projects. The issue with
impact investments is that the returns are not only financial, but are also socially beneficial. This
makes evaluation of such investments very difficult. If no financial return is expected from such
investments, then they take on the nature of “charitable donations.” However, many impact
investors do want a financial return as well as a social return.

In this paper, we construct an index that measures the “goodness” of impact investments.
This index does not strive to evaluate investments using traditional metrics such as ROI, net present
value, or profitability measures. If impact investors are only concerned with maximizing the social
benefit, without regard to financial returns, then this index will give them a way to rank projects.
The index captures the “goodness” aspect of investments by measuring the potential benefit to a
segment of the human population. The greater the potential benefit to humanity, the greater will
be the ranking of such an investment among all impact investments. An index of goodness will be
able to answer questions such as if it is more beneficial to find a cure for prostate cancer, help
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children in the African continent be literate, or develop a vaccine to cure AIDS. In the
interpretation and use of such an index, one has to necessarily make assumptions about the number
of the potential beneficiaries, as well as the duration of the impact for current and future
generations.

This “index of goodness” is vastly different from and superior to existing socially responsible
metrics. This index is more general and is widely applicable to all socially responsible investments.
It does not limit itself to one specific area of social investments, as the existing metrics do. Due to
its simplicity and construction, this index can be useful for measuring the impact of all social
investments.

This paper is organized as follows: After the introduction is a section on index construction.
Then there is a description of real life data used in the construction of the index, as well as a
discussion on limitations and shortcomings of the index. The paper ends with our conclusions and
suggestions for future research.

I1. Construction of the Index of Goodness

It is generally agreed that any socially responsible investment should do the maximum good,
or help the greatest number of people, or touch human lives in a positive way. In this respect, given
two investments, the one that benefits the greater number of people deserves to be funded first. In
this regard, the term “people” includes adults and children, regardless of gender, age, and
nationality. It is also assumed that financial returns from such investments are of secondary
importance compared to their potential benefit to humanity.

To determine the size of the potential beneficiaries of any socially responsible investment,
we make use of population data available from the World Bank’s Data Bank®.

The index of goodness for any investment is computed as follows: Potential beneficiaries
times duration of benefit/total population with duration of benefit times 100.

For example, if an investment has its main goal of finding a cure for prostate cancer, then we
can develop an index that can evaluate its goodness based on certain assumptions. If we assume
males may develop prostate cancer at reaching 60, and average life expectancy of a male is 75
years, then the cure for prostate cancer will lead to an expected increase in life span of 15 years
per male. If we multiply that by the total male population, and divide it by the total population, we
will get a measure of what percentage of humanity will benefit from this investment. In other
words, the index for such an investment will be: (Average life expectancy of a male minus age at
which prostate cancer develops, say, 60)/(total population times average life expectancy of a
human) X 100.

It is to be noted that the computed index in this example will be a very small percentage of
humanity as this type of cancer affects (a) only males (b) and only males over a certain age.

Let us contrast this with another investment that focuses on children’s education in, say,
Africa. The benefit of such an investment will be equal to the product of the number of children in
Africa times (average life expectancy of an adult minus the age at which a child is inducted into
the literacy program). This benefit is then divided by the total population times life expectancy of
a human and multiplied by 100 to yield a percentage. In both investment examples that are listed
above, the ranking of those investments will be determined by the percentage of humanity that will
benefit, or the value of the index of goodness. Once such indices are compiled for various

1 Available at databank.worldbank.org.
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investments, investors can gauge which socially responsible investments have the biggest “bang”,
and then evaluate them using traditional cost-benefit analysis.

I11. Numerical Example of Index Construction

Goal of investment: Finding a cure for prostate cancer in the U.S. (assuming males develop
cancer at age 60).
Life expectancy of male at age 60 years (2012 data): 21.763 years (see Appendix B)
Life of male with prostate cancer (assumed): 60 years
Impact of investment (assuming prostate cancer was cured, and male lived up to his average life
expectancy at age 60): 21.763 years
Life expectancy at birth in the U.S.: 71 years (2012 data) (see Appendix A)
Index = (21.763 years times 155,510,557)/(7,089,309,348 times 71 years) X 100 = 0.67 % or
0.00672. This index is useful when ranking projects from all over the world.

Index = (21.763 years times 155,510,557)/(314,112,078 times 78.7 years) X 100 = 13.69 % or
0.1369
This index is useful when ranking projects within the U.S.

Another example (data in Appendix C):
Goal of investment: Reduce the number of out of school primary school children in the Arab world
Impact = Reduce the number of out of school children from 6,461,655 to zero.
Index = 6,461,655/7,089,309,348 X 100 = 0.09 % or 0.00091

IV. Limitations of the Index

The construction of indices to be used in evaluating various investments is heavily dependent
on data availability and is very data intensive. Assumptions need to be made on data reliability and
during the interpretation of results. Consequently, indices can be easily misused to promote certain
areas of investment.

Another limitation of an index of goodness is data availability. Most data used in the
examples was for 2012, the latest year for which data was available in the World Data Bank
resource.

The interpretation of the index can also lead to misleading conclusions. For instance, the very
small value of the index may lead investors to believe that the impact of such an investment is too
small to undertake. However, the benefits of reducing the out of school children population to zero
may have far reaching societal implications, not only for the region, but also for the world. If
investors take the leap of connecting the number of terrorist incidents in the world with number of
out of school children, then this investment may not seem so bad.

Some may argue that costs, financial returns, and risks must also be considered while
constructing an index. It is true that those are valid factors to be considered, but if only a small
segment of the population benefits from an investment, we need to question whether the investor
really wants to achieve maximum “goodness” with his investment.
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V. Conclusions

In this paper, we attempted to create a method of evaluating socially responsible investments
by quantifying their impact on humanity. By using actual data, we created a yardstick by which
we can measure the “bang” of the investment, and subsequently decide if these investments are
worth undertaking. The underlying assumption of such an index is to maximize overall “goodness”
without giving importance to dollar returns, risks, and costs.

Further research needs to be conducted on typical mainstream socially responsible
investments to see if they have the most reach. If they do not, then the investor needs to question
if his resources are better served in some other area, where the impact can be larger. After creating
indices for various impact activities (such as childhood literacy, reducing harmful pollution, curing
illnesses, etc.), one can then attempt to influence policy makers to adopt policies that do the most
good, rather than what is trending in popular opinion.
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Appendix A: Gender Statistics Data

DHEERIYA: EVALUATING SOCIALLY RESPONSIBLE INVESTMENT PROJECTS

2011 2012 2013 2014
Life expectancy at Birth 70.7 71 71.2
(total years)*
Life expectancy at Birth 68.7 69 69.2
(total years)-Males*
Life expectancy at Birth 72.8 73.1 73.3
(total years)-Females
Life expectancy at Birth 78.6 78.7 78.8
(total years)- U.S.
GNI PER CAPITA 13,379.50 13,925.80 14,373.30 14,931.30
(PPP)*
POPULATION 0-14 895,852,368 901,931,359 909,005,656 916,342,189
FEMALE*
POPULATION 15-64 2,265,482,900 | 2,292,245,153 | 2,318,807,119 | 2,344,729,432
FEMALE*
POPULATION 15-64 2,321,389,779 | 2,349,807,924 | 2,378,282,538 | 2,406,232,155
MALE*
POPULATION 15-64 4,586,872,483 | 4,642,052,979 | 4,697,089,557 | 4,750,961,575
TOTAL*
POPULATION 65+ 299,155,716 306,420,100 314,624,353 323,802,185
FEMALE*
POPULATION 3,460,490,888 | 3,500,596,515 | 3,542,437,126 | 3,584,873,998
FEMALE*
POPULATION MALE* | 3,546,979,913 | 3,588,712,833 | 3,632,084,233 | 3,675,836,679
POPULATION MALE 154,259,286. 155,510,557 156,764,793 157,999,184
(U.s)
POPULATION 311,721,632 314,112,078 316,497,531 318,857,056
(TOTAL) U.S.
POPULATION 7,007,470,801 | 7,089,309,348 | 7,174,521,359 | 7,260,710,677
TOTAL*

Source: World Data Bank (Gender Statistics Database).
Note: Life expectancy data for 2014 is not yet available.

* Applies to world.
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Appendix B: Life Expectancy at Age 60 in Years in Various Countries (2012)
Afghanistan 14.9491239 Congo, Rep. 17.21542642 Indonesia 15.24539784 Mozambique | 16.17336358
Albania 19.22597183 Costa Rica 22.16244517 Iran, Islamic 19.10934104 Myanmar 15.66978051
- —— Rep. —
Algeria 20.89253439 Cote d'lvoire | 13.82831437 Iraq 1621103953 Namibia 15.89000271
Angola 15.0893177 Croatia 18.15915446 Ireland 51.71968539 Nepal 16.4180858
Qg:é%l:jiand 19.954 Cuba 21.71070667 Israel 23.2299183 Netherlands 21.98927558
Argentina 18.5829794 Curacao 2087157584 Italy 22.96345322 g:}’g o 18.31726195
Armenia 17.03729826 Cyprus 20,439 Jamaica 20.98352872 New Zealand | 23.17391450
Aruba 17.99876122 EZSET)HC 19.3440864 Japan 23.00051736 Nicaragua 21.02007424
Australia 23.27622727 Denmark 21.26518516 Jordan 17.82363367 Niger 15.49138068
Austria 21.80329846 Djibouti 16.85174319 Kazakhstan 14.37725052 Nigeria 13.44987484
Azerbaijan 16.42822687 Dominican 20.35 Kenya 17.06496504 Norway 22.22320326
Republic ——
_II?_’Fa]Zamas, 20.43457611 Ecuador 2174562548 Kiribati 15.51971406 Oman 19.33726945
Bahrain 18.91558015 Egypt, Arab 16.04881398 g:;ea, Dem. 13.67356388 Pakistan 17.54783994
Bangladesh | 18.23685586 Efgélv 50 1245655 Korea, Rep. | 2154577543 Panama 2251406807
i - Papua New 13.25806174
Barbados 17.7612355 Equatorial 16.26078119 Kuwait 17.3768129 Guinea
Belarus 14.51231983 Guinea Kyrgyz 15.50394516 Paraguay 19.95
Eri 13.67 7 i
Belgium 5166445073 ritrea 3.6739980 Republic Pery 1976229447
- Lao PDR 15.7548778
- Estonia 17.86699549 —
Belize 15.75477775 Latvi 16.44507705 Philippines 15.10498206
: Ethiopia 17.12255292 atvia :

Benin 14.95703118 = 530985199 Lebanon 2041151655 Poland 18.74890428
Bhutan 20.17208932 ) h 9359 Portugal 21.52707508
Finland 21.61828403 Lesotho 14.49350747

Bolivia 20.02302919 —— Puerto Rico 21.063
France 22 8849112 Liberia 14.83724382
Bosnia and 18.45901157 ) - Qatar 20.51234485
. Libya 16.84017931
Herzegovina French 18.87428571 R : 17.59342186
Botswana 15.91900713 Polynesia Lithuania 15.43306498 omania '
Brazil 19.42041195 Gabon 1765431268 Luxembourg | 21.93722124 E:c?::'z?ion 1518871585
ia, Th 14.66818684
Brunei 20.12199817 Gambia, The | 14.6681868 Macao SAR, | 21.32681065 Rwanda 17.12063203
Darussalam Georgia 17.50436221 China
Bulgaria 17.00187365 Macedonia, | 17.65450549 Samoa 16.41267346
Germany 21.59484033
Burkina Faso | 14.68117684 FYR Sao Tome 17.4937002
) Ghana 15.03108857 Madagascar 16.21158359 and Principe
Burundi 15.76607776 Greece 51.50597568 Malawi 17 5731862 Saudi Arabia | 17.44219828
Cabo Verde 17.32082802 Grenada 17533 Malaysia 18.42885311 Senegal 15.70905268
APPENDIX 2: LIFE EXPECTANCY AT AGE 60 IN YEARS IN VARIOUS COUNTRIES (2012):

A i Guatemala 20.25 Mali 15.13622886 A
Canada 23.08469433 Guinea 1471146345 Malta 2145964223 Sierra Leone | 12.97044209
Central Rep 15.03878084 Guinea- 14.49996566 Mauritania | 15.75138266 Singapore | 22.47227363

- Bissau — Slovak 17.71368682
Chad 15.19135077 Guyana 1541958781 Mauritius 18.02413872 Republic
Er::;:l 21.33904497 Haiti 16.8919561 Mexico 21.63684651 Slovenia 20.59572097
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Appendix B: Life Expectancy at Age 60 in Years in Various Countries (2012): Continues

Sri Lanka 19.08707558 Tajikistan 16.24997503 Uganda 16.61869939 Vietnam 19.29858024
St. Lucia 19.216 Tanzania 17.84160622 Ukraine 15.21567048 Virgin 20.43327203
- - - Islands (U.S.)
ir:a\{rl]r;cent 18.936 Thailand 20.02643495 E:qlitre;e,:\rab 19.47924539 West Bank 1722202026
Srenadines Timor-Leste | 16.07731674 Orited 5 0530005 wﬁﬁz; e
Sudan 17.16787878 Togo 14.65113008 Kingdom » REP. )
Suriname 1673581447 Tonga 1627360241 United States | 21.76293193 Zambia 16.99272704
Swaziland 1530302175 Trimdadand T 16,095 Uruguay 19.03719554 Zimbabwe 16.8021075
Sweden 2 82185614 Tobggo Uzbekistan 16.56706123
Tunisia 17.74390866
- Vanuatu 16.88765505
Switzerland 23.20148223
Turkey 18.63381512 v | 1857671145
Syrian Arab | 16.76535657 eneziiela, '
Republic Turkmenistan | 14.96149135 RB
Appendix C: Out of School Students in the Arab World
Series 2011 2012 2013
Out-of-school children of primary school age, 6,240,621 5,955,474 6,461,655
both sexes (number)-(A)*
Population of the official age for primary 42,640,448 43,149,752 43,685,936
education, both sexes (number)-(B)**
Population, total- (C)*** 355,137,048 | 362,466,629 | 369,761,523

Data Definitions:
* A: Children in the official primary school age range who are not enrolled in either primary or

** B

*k*k C

secondary schools. Source: UNESCO Institute for Statistics.

Population of the age-group theoretically corresponding to primary education as indicated
by theoretical entrance age and duration. UNESCO Institute for Statistics.

Total population is based on the de facto definition of population, which counts all
residents regardless of legal status or citizenship--except for refugees not permanently
settled in the country of asylum, who are generally considered part of the population of
their country of origin. The values shown are midyear estimates. Sources: United Nations
Population Division. World Population Prospects, United Nations Statistical Division.
Population and Vital Statistics Report (various years), Census reports and other statistical
publications from national statistical offices, Eurostat: Demographic Statistics, Secretariat
of the Pacific Community: Statistics and Demography Programme, and U.S. Census
Bureau: International Database.
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This article empirically explores investors’ response to firm sustainability efforts
as evidenced by inclusion or exclusion from the Dow Jones Sustainability Index
(DJSI) using the event study method. The DJSI selection process is posited to mimic
a relative performance evaluation tournament generating an incremental amplified
sustainability valuation signal. While the extant literature has treated effects of
DJSI additions and deletions as being theoretically symmetrical but opposite in
direction, we hypothesize that expectation of such opposing symmetry of response
is unwarranted. Deletion from the DJSI is conditional on initial inclusion in the
DJSI, and investors are therefore likely to perceive deletion as an indicator of a
failed strategy or investment and react non-positively. The results suggest that
markets on average reacted negatively to DJSI inclusion and non-positively to
exclusion as hypothesized, and corporate social responsibility leadership by highly
leveraged firms is viewed less favorably.

Keywords: Corporate Social Responsibility, Event Study, Sustainability Index, Stock
Market Reaction, Value Relevance
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I. Introduction

Sustainability, triple bottom line performance, and corporate social responsibility (CSR) are
commonly found terms in company annual reports, mission statements, and CEO talks, reflecting
the growing importance of these concepts to corporate strategy. In a survey conducted by the
Massachusetts Institute of Technology and the Boston Consulting Group, 70 percent of firms
reported that sustainability was on their top management agenda, and 67 percent responded that
sustainability was critically important to being competitive (Kiron et al., 2012). Another study
found that about 80 percent of responding investors had considered sustainability concepts in one
or more contexts within the past year (PWC, 2014). Sustainable, responsible, and impact investing
(SRI) is growing rapidly; the total U.S.-domiciled assets under management using SRI strategies
expanded from less than $0.3 trillion in 1995 to $6.57 trillion at the start of 2014, accounting for
one sixth of professionally managed investments (US-SIF, 2015). Given the considerable interest
in sustainability issues, a key question that arises is how stock markets perceive and respond to
such sustainability efforts by corporations.

* Satish Joshi, corresponding author, Department of Agricultural, Food, and Resource Economics, Michigan State
University, East Lansing, M1 48824-1039. Phone: (517) 353-8628. Email: satish@msu.edu. Vivek Pandey, Department of
Economics, Institute of Rural Management Anand, Gujarat 388001, India. Phone: (+91) 846-948-4734. Email:
vivek@irma.ac.in. Robert B. Ross, Department of Agricultural, Food, and Resource Economics, Michigan State University,
East Lansing, M1 48824-1039. Phone: (517) 355-2266. Email: rross@msu.edu.


mailto:satish@msu.edu
mailto:vivek@irma.ac.in

Vol 16 [1] JOSHI, PANDEY, AND ROSS: ASYMMETRY IN STOCK MARKET REACTIONS 13

We explore the value relevance of sustainability disclosures by empirically analyzing stock
market reactions to a firm’s inclusion in or exclusion from the Dow Jones Sustainability Index
(DJSI). We focus on the DJSI because inclusion in the DJSI is based on a comprehensive
sustainability performance evaluation that draws on multiple sources of information. Only the top
performing ‘best in class’ firms in their industry sectors are included in the DJSI. Therefore, we
consider DJSI inclusion as an informative relative performance indicator of a firm’s sustainability
leadership. To assess the value relevance of changes in sustainability leadership, we analyze stock
market price responses to announcements about DJSI changes (196 additions and 133 deletions)
during the period 2002-2011, using the event study method.

A large body of extant literature has analyzed stock market reactions to firm additions to and
deletions from indices such as the S&P 500 Index. A few recent articles have specifically analyzed
stock market reactions to DJSI inclusions and exclusions using the event study method (Hawn et
al., 2014; Oberndorfer et al., 2013; Cheung and Roca, 2013; Hawn et al., 2013; Lackmann et al.,
2012; Cheung, 2011; Robinson et al., 2011; Consolandi et al., 2009). These studies test hypotheses
about the average directional effect of DJSI inclusion/exclusion by estimating the cumulative
abnormal return (CAR) in the event window, where the event of interest is the announcement of
DJSI changes. However, the findings are not unequivocal; reported results range from positive or
statistically insignificant to negative CARs in response to inclusion in the DJSI depending on the
study period and geographical coverage. Even within a single study, both the direction and
magnitude of reported CARs are sensitive to the choice and the length of the event window. (See
Table 1 for a summary). For example, Oberndorfer et al. (2013) and Cheung and Roca (2013)
report negative market reactions to DJSI inclusions, but Lackmann et al. (2012), and Consolandi
et al. (2009) report generally positive reactions, while Cheung (2011) and Karlsson and Chakarova
(2008) report either mixed or statistically insignificant reactions. Index deletions generally result
in either negative or statistically insignificant market reactions in these studies.

Our analysis differs from these prior studies in a number of ways. Theoretically, we posit
that the DJSI selection process mimics a relative performance evaluation tournament, and as a
result should create amplified valuation signals for the winners, i.e. firms that are ultimately
included in the DJSI. Extant literature has treated effects of DJSI additions and deletions as being
theoretically symmetrical but opposite in direction; i.e. if addition to the DJSI is value adding and
results in positive CARs, then deletions from the DJSI should be value destroying resulting in
negative CARs and vice versa. We argue that expectation of such opposing symmetry of response
is unwarranted, because deletion from the DJSI is conditional on initial inclusion in the DJSI and
hence addition and deletion events are not equivalent. Once a firm has been added to the DJSI, it
has already incurred the costs of attaining the ‘sustainability’ reputation, and expected future costs
and benefits of such sustainability leadership are incorporated into stock prices at the time. When
such a firm is subsequently deleted from the DJSI, it will not be able to reap the potential future
benefits from these prior reputation investments any more, and they become sunk costs. As a result,
investors perceive deletion mostly as an indicator of a failed strategy or investment. Hence the
stock market will negatively react to DJSI deletions regardless of their reaction to initial inclusion
in the DJSI. In other words, while in consonance with prior literature we hypothesize that initial
inclusion in the DJSI may have either positive or negative effects on firm returns (or CAR), we
posit that subsequent deletion from the DJSI will always have a non-positive effect on stock
returns. This novel theoretical insight helps to reconcile apparently inconsistent findings in prior
studies.
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Table 1: Summary of Main Results from Prior Event Studies of DJSI Status Change

Study Index/geographical Event window CAR for CAR for
/temporal coverage DJSI Addition DJSI Deletion
Oberndorfer et | German firms added to | AD or ED Negative NA
al., 2013 DJSI-STOXX and DJSI | whichever is
World (1999-2002) earlier.
(0, +5)
Cheung and DJS World Index- AD-15 to AD, Usually negative Mixed: positive (ED
Roca, 2013 stocks listed in 9 Asia- AD to ED, and significant windows) and
Pacific countries (2002- | ED+1to negative (AD
10) ED+30 windows) and
negative for longer
windows
Lackmann et DJSI-STOXX, Europe AD (-2,+2), Positive and No significant effect
al., 2012 (2001-08) (-5,+5), (-10, significant for all
+10) windows
Cheung, 2011* | US firm Various AD, Mixed, not Mixed, not significant,
inclusion/exclusion AD+4, ED, significant except except CD+1 (-ve)
from DJSI World ED+4 and a two specific days
(2002-2008) long AD-15t0 | ED(-ve), ED+2 (+)
CD+60
Robinson et al., | DJSI-North America AD to ED-1, Negative (not- Not significant
2011 (2003-07) ED to ED+60 significant) for AD
to ED-1; and
positive for ED to
ED+60
Consolandi et DJStoxx 600 and DJSI Various, Positive for [AD+1 | Not significant for
al., 2009 within DJStoxx 600, covering AD- to ED-1], [AD-10, | short windows; but
(2002-06) 10 to ED+10 ED+10] negative for longer
windows [AD-10 to
ED+10]
Karlsson and Nine country firm AD No statistically No statistically
Chakarova, inclusions/exclusions significant effect significant effect
2008 from DJSI World
(2002-2006)

AD= Announcement date, ED=Effective date.
* Cheung (2011) refers to the effective date as change date (CD), but for consistency we rename his CD as ED.

Finally, our definition of the event is more nuanced compared to previous studies. We
differentiate between the initial announcement date (AD), the effective date (ED) on which the
changes in the DJSI become effective, and the actual day (AcD) on which the information about a
particular firm becomes publicly available. We define the event as the day on which the
information on addition/deletion becomes publicly available for the first time, which is more
appropriate and accurate. Our approach helps to narrow the event window, unlike prior studies
which have typically chosen longer event windows because of the long lag between the
announcement date and effective date. It is well understood that longer event windows reduce the
reliability of results because of other potential confounding events (MacKinlay, 1997; McWilliams
and Siegel, 1997). Our study thus contributes to this literature by addressing the limitations of
extant studies, presenting new theoretical insights that help reconcile conflicting results in prior
studies, and providing supporting empirical analyses.
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I1. Background and Hypotheses
A. Value Relevance of Sustainability Performance

Discourse on whether firms should engage in CSR activities, and if and how sustainability
efforts can add to firm value, has a long history. For example, Bowen (1953) argued that
businessmen have obligations to pursue policies, decisions, and lines of action which are desirable
in terms of the objectives and values of society, while Friedman (1970) suggested that the only
social responsibility of business is to maximize shareholder wealth, subject to explicit compliance
with extant laws and regulations. Others have suggested that there is no inherent conflict between
shareholder wealth maximization and social responsibility because businesses stand to gain in the
long run from their social responsibility (Davis, 1960). Beginning with Porter’s (1991) contention
that firms can be both ‘green and competitive’ by engaging in pollution prevention and efficiency
improvement supported by smart regulations, researchers have identified a number of mechanisms
through which sustainability efforts can contribute to improving firm value and shareholder wealth
which draw on neo-classical economics, instrumental stakeholder theory, resource based view
(RBV), and institutional theory. These include: CSR leads to reduced regulatory enforcement and
lower costs of compliance relative to rivals; pollution reduction lowers environmental risks and
contingent liabilities; CSR helps product differentiation and higher willingness to pay by the
growing green consumer market segments due to “moral reputation capital”; CSR provides
preferential access to scarce unique resources and assures sustainability of resources in the long
run; stakeholder engagement provides legitimacy and reduces the risk of adverse social reactions
to firm initiatives; it lowers the cost of capital by signaling long term viability and attracting
socially conscious investors; improved CSR reputation attracts better employees and lowers
employee turnover; and motivated efforts to address big societal issues enable sustained innovation
and growth (Hart, 2005; Porter and Kramer, 2006; Orlitzky, 2008; Dhaliwal, et al., 2011, Wang et
al., 2015). Porter and Kramer (2011) propose the concept of sustainability as a shared value
creation process that can enhance the competitiveness of a company and unlock the next wave of
business innovation and growth while simultaneously advancing the economic and social
conditions of the communities in which it operates. The key message of this stream of literature is
that firm value is positively associated with firm sustainability performance and strategy.

At the same time, researchers have also identified pathways by which CSR can adversely
affect financial performance. For example, firms may make suboptimal choices because of
additional constraints imposed by sustainability considerations on firm production technology;
competitive disadvantage may result from CSR demands for regulatory over-compliance and
higher costs; lost productivity may occur because of diversion of resources and managerial
attention; managers may engage in CSR activities to further their personal agenda and reputation
at the cost of investors. CSR may encourage unproductive ceremonial institutional practices
decoupled from operational requirements; and CSR activities may result in corporate charity
serving the interests of stakeholders at the cost of shareholders (Jaffe et al., 1995; Waddock and
Graves, 1997; Cheung and Roca 2013, Lys et al., 2015).

Given the ambivalence of the theoretical predictions, a large number of studies have simply
used a positive theory approach and empirically examined the relationship between corporate
sustainability performance (CSP) and financial performance (FP). Orlitzky (2008) provides a
review and synthesis of this literature and reports mixed results. Margolis et al. (2009) analyze
251 prior CSP/FP studies and find that 59 percent of these studies reported a non-significant
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relationship, 28 percent a positive relationship, and 2 percent a negative relationship between CSP
and FP. Allouche and Laroche (2005) review 82 prior studies and report that although 75 studies
reported a positive association, a statistically significant positive effect was found only in
50 percent of them. Statistical meta-analysis of 42 studies by Wang et al. (2015) indicates an
overall positive relationship between CSP and FP.

The mixed empirical findings have been attributed to several theoretical and empirical
difficulties, such as defining reliable and consistent measures of CSP, controlling for
macroeconomic, industry, and firm specific moderator and mediating factors, and incorporating
delayed/nonlinear effects of CSP on FP. Understandably results vary depending on the measures
of FP and CSP used, and the adequacy of control variables. Financial performance indicators used
in these studies are relatively straightforward and include either accounting measures (e.g., return
on assets, return on equity) or market measures (e.g., stock returns, market/book value ratio). We
posit that stock market movements are likely to provide a better summary measure of expected
future performance compared to past, period based accounting measures such as ROl and ROE
because stock prices are forward looking, and, in efficient markets, incorporate all the available
information about expected future cash flows of the firm.

Because CSP is a complex multidimensional construct, developing satisfactory CSP
measures is a major challenge. Margolis et al. (2009) discuss two main strategies used in empirical
operationalization of CSP, first based on dimensions of CSP (e.g. corporate policies, disclosure,
environmental emissions, philanthropic donations, and misdeeds), and the second based on the
source of CSP appraisal (e.g. self-reports, observer perceptions, third party audit ratings). CSR
dimensions suggested by others include measures of principles, processes, responsiveness, and
outcomes (Carroll, 1979; Wood, 1991; Wartick and Cochran, 1985). Many organizations such as
the Global Reporting Initiative (GRI), the International Standards Organization (ISO) through their
ISO 14000 and ISO 26000 series of standards, the Investor Responsibility Research Center
(IRRC), the Sustainability Accounting Standards Board (SASB), and Kinder, Lydenberg, Domini
Inc. (KLD) have invested significant efforts in identifying key performance metrics and
developing aggregate indices that enable reliable and consistent assessment and disclosure of
corporate sustainability performance that can be compared across firms and over time. For
example, GRI recommends sustainability disclosures covering economic, environmental, and
social dimensions that include direct and indirect economic impacts, materials, energy and
emission information, labor practices, human rights, societal impacts, and product responsibility.
Moreover, because relevant performance metrics are likely to vary significantly across industries,
GRI is developing sector specific guidance documents. In contrast, ISO standards are primarily
process focused, and KLD ratings are based on evaluations of strengths and areas of concern. Most
of the ‘socially responsible’ mutual funds tend to use relatively simple environmental, safety, and
governance (ESG) screening criteria to decide on which firms to exclude from their portfolios.
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B. Relative Performance Appraisal and Tournaments

An investor who views CSR as a long term sustainable value creation proposition and wants
the firm management to invest in CSP faces two key uncertainties. First, there is imperfect
information arising from difficulties in measuring sustainability performance combined with
unobservable managerial effort toward meeting sustainability goals. Second, the ultimate
sustainability performance, however measured, depends not only on a firm’s strategy and
activities, i.e. managerial effort, but also on external circumstances, macroeconomic and sector
specific market conditions, stakeholder reactions, and the broader socio-political environment.
From an investor’s perspective therefore, a firm’s sustainability performance is characterized by
both high environmental uncertainty and imperfect information. Economic theory suggests that
under circumstances characterized by these attributes, relative performance appraisal and rank
order tournaments can facilitate better performance. The intuition is that relative performance
appraisal controls for common uncertainty in the environment, while tournament schemes where
the rewards are based mainly on the relative rank, incentivize managers (firms) to overcome risk
aversion and adopt more ‘profitable’ production techniques (Lazear and Rosen, 1981; Green and
Stokey, 1983; Nalebuff and Stiglitz, 1983; Holmstrom, 1982).

Rosen (1986) seeks to theoretically explain relatively large rewards for top ranks in
tournaments. For example, it is commonly observed that the top four semifinalists receive more
than 50 percent of the total purse in premier tennis tournaments. He analytically shows that an
elimination tournament design requires an extra reward for the overall winner in order to maintain
performance incentives throughout the game. The intuition of this result is that a competitor's
performance incentives at any stage are set by an option value; while the loser's prize is guaranteed
at that stage, winning gives the option to continue on to all successive stages of the tournament.
The difference in prize money between winning and losing must incorporate the equivalent of the
survival option that maintained incentives at earlier stages. The large reward at the top arises from
the no-tomorrow aspects of the final stage of the game where all options expire. In other words,
Rosen (1986) suggests that large top-ranking prizes are required to incentivize competitors to
aspire to higher goals independent of achievements in the previous rounds of the tournament. If
top prizes are not large enough, those who have succeeded in achieving somewhat higher ranks
(or won previous rounds) can rest on their laurels and slack off in their attempts to climb higher.

In the next section, we briefly describe the process used by Dow Jones to select firms for
inclusion in the DJSI, and then suggest that the selection process mimics a relative sustainability
performance based tournament, where the winning firm is rewarded with inclusion in the DJSI.
Investors reward firms who win such CSP contests by “voting with their feet,” by their higher
willingness to pay for the stocks of winning firms, thereby increasing their stock prices. This
mechanism also has the added benefit of indirectly rewarding managers who have traditional stock
price based incentive compensation contracts. On the other hand, if investors perceive that CSR
efforts do not create value, they can reduce their holdings of stocks of firms winning such CSP
contests, which is equivalent to penalizing the worst performers in traditional tournament based
compensation schemes.

We hypothesize that winning such CSP contests will have information value over and above
(i.e. incremental to) other firm-specific CSP indicators because of the relative performance
appraisal aspect. Further, drawing on the model results from Rosen (1986), we postulate that stock
market reaction to such winning will provide an amplified signal of investor valuation of CSR,
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because in order to maintain appropriate incentives, the winners of such CSP contests must receive
extra rewards that represent expired option values of earlier stages.

C. Dow Jones Sustainability Index

The DJSI is administered by the Sustainability Asset Management (SAM), a Zurich-based
fund management firm that devised the idea for the DJSI. SAM is also responsible for the selection
process. Firms are selected for inclusion in the DJSI from the population of firms in the Dow Jones
Global Total Stock Market (DJGTSM) index consisting of the largest 2,500 companies by free-
float market capitalization. DJSI firms come from 18 different sectors. For selecting firms, SAM
conducts comprehensive corporate sustainability assessments drawing on four sources of
information:

1) Company Questionnaires: Companies that wish to be considered for index membership fill
out a detailed questionnaire signed by a senior company representative. The questionnaire has
weighted questions on economic, social, and environmental factors that cover both generic and
industry specific topics (DJSI, 2011).

2) Company Documentation: Documents requested from companies include sustainability
reports, environmental reports, health and safety reports, social reports, annual financial
reports, special reports (e.g., reports on corporate governance, R&D, employee relations, etc.),
and all other sources of company information ( e.g., internal documentation, brochures, and
website).

3) Media and Stakeholder Analysis (MSA): SAM uses MSA to identify and assess issues that
may present financial, reputational, and compliance risks to the assessed companies. SAM
makes use of media coverage, stakeholder commentaries, and other publicly accessible
sources.

4) Contact with Companies: SAM analysts personally contact individual companies to clarify
open points that may arise during analysis of the MSA, questionnaire, and company
documents.

The questions and evaluation criteria are based on widely accepted standards, best practices,
and audit procedures, as well as input from industry specialists and consultants. The results based
on these analyses are then subjected to an external and internal audit, after which a corporate Total
Sustainability Score (TSS) is calculated for each company. Only the companies that are
sustainability leaders, i.e. judged to be in the top 10 percent in their industry in terms of
sustainability performance, are included in the DJSI. The process is repeated annually, and firms
that fail to remain in the top 10 percent are deleted from the index.

We contend that the selection process of the DJSI quintessentially mimics a tournament
based on relative performance, where the winner-takes-all prize is firm inclusion in the index. The
selection process has several stages; the initial selection into the DJGTSM is based on market
capitalization; only select firms from the DJGSTM are then invited to the next stage of completing
the SAM questionnaires, which have industry specific questions. These responses determine which
companies are then selected next for more in depth analyses and investigation. Finally, winners
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who belong to the top 10 percent in each industry are included in the DJSI. For instance, a total of
3,300 firms were invited in 2013 for potential evaluation for inclusion in the DJSI, out of which
1,831 were chosen for further analyses, and only 80 companies were included in the final DJSI
World Index. Figure 1 shows the average sustainability scores of the invited universe and the final
winners that were included the DJSI World Index.

Figure 1: Comparison of the Sustainability Profile of the DJSI World
Versus the Invited Universe, 2013
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Source: DJSI Family, RobecoSAM, 2013.

Only the winners are disclosed without revealing individual company scores or overall
rankings. The industry specific relative sustainability scoring controls for common systemic
environmental uncertainty and the winner takes all feature mimic the incentive structure of a
tournament. As a result, drawing on Rosen’s model which predicts extra rewards for the winner of
a tournament, we posit that stock market reactions to inclusion/exclusion from the DJSI provide
an incremental amplified signal of investor perception of the value of CSP. While we hypothesize
an amplified signal of investor perception, understandably we do not attempt to estimate the degree
of amplification as there are no reliable empirical measures of the actual baseline average value of
CSP.

In addition to the tournament effect, the increased awareness and monitoring effect due to
winning such a tournament would also amplify market reactions. For example, if sustainability
leadership is perceived to be value enhancing, inclusion in the DJSI would lead to increased
scrutiny and monitoring of management by analysts and investors; and in turn management would
respond with greater effort, leading to better future performance expectations; stock price
movements will incorporate this indirect effect. On the other hand, winning the sustainability
tournament may also be perceived as attracting increased scrutiny from other stakeholders and
civil society organizations, and such increased monitoring may lead to ‘over-commitment’ to
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environmental and social goals at the cost of shareholders, thereby amplifying the negative
reactions.

Therefore, we propose the following hypothesis.
H1. Firms added to the DJSI experience a non-zero change in their stock prices

The direction of the change in stock prices will then reveal whether investors consider CSP to be
value adding or not.

D. Firm Capital Structure and Sustainability Performance

While shareholders and bondholders both benefit from arise in firm value, Black and Scholes
(1973) show that when a firm makes riskier investments, shareholders may benefit at the expense
of bondholders because stocks are analogous to call options (implicitly sold by the bondholders)
on the underlying firm value. In other words, if investments in CSR are riskier, the changes in
stock returns may just indicate the effect of a wealth transfer from bondholders to shareholders,
and not necessarily be of benefit to the entire firm value, i.e., the sum of stock and debt values.
Jensen and Meckling (1976) discuss moral hazard problems of risky investments when firms are
financed by both debt and equity, and how these can be mitigated by the inclusion of various debt
covenants in the indenture provisions, to control managerial behavior and to protect bondholders.
However, Jensen and Meckling (1976) also recognize these covenants may limit management’s
ability to take optimal actions on certain issues and lower overall profitability, as the costs involved
in writing such provisions and the costs of enforcing them would likely be non-trivial. Highly
leveraged firms are likely to have more bondholder protections in the form of more stringent debt
covenants that limit managerial action. Since investments in sustainability leadership tend to be
risky, we draw on this stream of literature and posit that the stock market reactions to DJSI
inclusion/exclusion are moderated by firm capital structure (the debt/asset ratio) and propose the
following hypothesis.

H2: Firm leverage (debt/asset ratio) will have a significant moderating effect on stock price
reactions to firm inclusion in the DJSI.

The direction of the moderating effect will reveal the net consequence of the wealth transfer
effect and countervailing debt covenant restrictions.

E. DJSI Deletions

Extant literature has treated effects of DJSI addition and deletion as being theoretically
symmetrical but opposite in direction, i.e. if addition to the DJSI is value adding and results in
positive stock market response, then deletions from the DJSI should be value destroying, resulting
in negative market responses and vice versa. Here we argue that expectation of such opposing
symmetry of response is unjustifiable, because the event of deletion from the DJSI is conditional
on initial inclusion in the DJSI. Once a firm has been added to the DJSI, it has already incurred
the costs of attaining the ‘sustainability’ reputation, and expected future costs and benefits of such
sustainability leadership are then incorporated into its stock price. When such a firm is
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subsequently deleted from the DJSI, it will no longer be able to reap the potential future benefits
from these prior reputation investments. These investments become sunk costs. Investors may
hence perceive deletion as an indicator of a failed investment. Further, investors may also conclude
that additional resources may be spent in damage control and trying to regain the reputation (i.e.,
getting back on the DJSI.) Hence we hypothesize that the stock market will negatively react to
DJSI deletions. However, if the investors believe that the deletion is a temporary setback and
expect the firm to get back on the DJSI without significant additional investments, the stock market
reactions may not be strongly negative. In other words, while we hypothesize that initial inclusion
in the DJSI may have either a positive or a negative effect on firm returns, we posit that subsequent
deletion from the DJSI will always have a non-positive effect (i.e., either a negative or a
statistically insignificant effect) on stock returns.

H3: Firms deleted from the DJSI experience a non-positive change in their stock prices.

H4: Firms that were deleted but have a longer history as DJSI members, or history of getting
back on the DJSI, and those which have no significant worsening in their absolute sustainability
performance will face less negative (i.e., muted) stock market reactions.

I11. Data and Methods
A. Event Study Method

We employ the event study method to analyze stock market reactions to changes in the DJSI
status of firms. Event studies analyze abnormal returns arising from informational events, which
are estimated based on market models such as the one factor capital asset pricing model or multiple
factor based Fama and French (1993) models (MacKinlay, 1997). A number of event studies have
analyzed stock market reactions to firm additions to and deletions from indices such as the S&P
500 Index. Various hypotheses have been proposed to explain the price reactions that include
downward sloping demand curves, price pressures, investor information/search costs, signaling,
and liquidity changes (Cheung and Roca, 2013; Shleifer, 1986; Harris and Gurel, 1986; Merton,
1987; Denis et al., 2003; Dhillon and Johnson, 1991; Hegde and Mcdermott, 2003). As mentioned
previously, a few recent studies have analyzed stock market reactions to DJSI inclusions and
exclusions using the event study method, which are summarized in Table 1. While our basic
approach is similar to these studies, the differences and refinements in our methods are explicated
in the following sections.

B. Defining the Event, Event Window, and Estimation Window

The events of interest are the annual announcements made by Dow Jones/SAM concerning
the additions and deletions of the U.S. firms from the DJSI (World and North America) during the
period from 2002 to 2011. There were a total of 196 addition and 133 deletion events in this period.
These additions and deletions were based on a firm’s relative sustainability performance. Changes
in the DJSI’s composition for other reasons, e.g., mergers, acquisitions, bankruptcy, etc., were
announced separately during the quarterly updates to the index. The list of all the companies that
were added to and deleted from the index was provided in a single announcement for years 2002
to 2005. However, post-2005, Dow Jones published a press release every September which only
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listed the name of the top company from each sector and the total number of additions and
deletions. The complete list was released on the date when the actual trading on the DJSI began.
We define the date of the initial press release as the ‘Announcement Date’ (AD). The ‘Effective
Date’ (ED) is the actual trading date when the new DJSI constituents started trading on the index.
The time gap between the announcement and the effective date varied from 9 to 22 days. However,
on the announcement day, all companies that had participated, received a mailing with the main
results of their sustainability performance and were able to download their own scores/detailed
results from a protected area. Many firms that had such private information about their inclusion
into or exclusion from the DJSI, especially those firms that had been added to the DJSI, chose to
disclose this information through their own press releases or announcements on their corporate
websites before the effective date. In some cases, the information was leaked or revealed by
newspapers. In other words, the information about the change in DJSI status could become
publicly available either on the AD or on any day between the AD and the ED. We searched for
all Dow Jones events since January 2002 on the LexisNexis Academic database to identify the
earliest date on which the change of DJSI status of a firm became publicly available, which we
label as the ‘Actual date’ (AcD).

Prior DJSI event studies recognize the AD and the ED and analyze stock market reactions
with event windows defined around the AD or the ED (Robinson et al., 2011; Cheung and Roca,
2013; Cheung, 2011; Detre and Gunderson, 2011) or a longer window that includes both the AD
and the ED. For example, Robinson et al. (2011) and Cheung (2011) use a 60+ day event window
and report significantly positive returns. However, it is well understood that longer event windows
reduce the reliability of results because of other potential confounding events (McWillams and
Siegel, 1997; McWillams et al., 1999). Precise identification of the actual date on which the
information about change in a firm’s DJSI status first became publicly available is a key refinement
in this study compared to prior DJSI event studies.

To demonstrate the difference the choice of event date makes, we choose different event
windows around AD, ED, and AcD and present the results. However, we use estimates from the
event windows around the more accurate actual date-AcD to test our hypotheses and to conduct
additional analyses. We use an estimation period of 252 days preceding the event window for
estimating the market models used for calculating the ‘normal returns’. This choice is consistent
with the estimation periods used in previous studies that range from 100 to 300 days (Peterson,
1989).

C. Estimation of Normal Return and Abnormal Return

Following prior research (e.g., Fama et al., 1969; Peterson, 1989; MacKinlay, 1997), we
employ the market model to estimate the expected or normal returns of the DJSI firms. This
estimate is then used to calculate abnormal returns. The market model of expected returns used for
the estimation is:

Rit = i+ Bi Ryt + €t 1)
Where Rit is the return on security (firm) i for period (day) t, Rmt is the return on the

benchmark market index for day ¢, ¢it the error term is assumed to be distributed with mean zero
and variance cc.
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Given the estimated market model parameters &@; and f3;, the abnormal return (AR) on event
date tis:

ARy =Ry — @ — BiRm: 2

Abnormal returns capture the excess returns an investor would have earned over an event day
if he invested in security i. The assumption is that the abnormal returns are associated with the
event of interest, namely new information about the DJSI status of the firm.

The cumulative abnormal return (CAR) during an event window (z1,72) is given by:

CAR;(71,7;) = 2;2:11 ARy 3

We estimate the model (Equation 1) annually, for each of the 329 firms which were either
added to or deleted from the DJSI during the period 2002 to 2011. Cumulative abnormal returns
are calculated for different event windows around AD, ED, and AcD using an estimation window
of 252 days prior to the event date.

Additionally, we also estimate normal and abnormal returns by employing the Fama and
French (1993) three-factor model, and the four-factor model extension suggested by Carhart
(1997) as the return generating processes. These results are discussed in detail in the section on
additional analyses.

D. Hypotheses Testing

In order to test hypothesis H1, i.e. inclusion in the DJSI has a non-zero effect on stock prices,
and the hypothesis H3, i.e., firms deleted from the DJSI experience a non-positive change in their
stock prices, we test the statistical significance of the mean CARs separately for the samples of
firms that were included in the DJSI and those that were excluded from the DJSI.

Under the assumption that the disturbance terms are independent and identically distributed
(iild) normal across the sample and over time, the hypothesis that the CARs are significantly
different from zero can be tested using the Patell test (Patell, 1976). However, iid assumptions are
violated if there is either cross-sectional or serial correlation or heteroscadasticity in the firm return
processes from which the prediction errors are estimated. We employ the modified version of the
Patell test to account for a potential serial correlation of abnormal returns in the event window
(Patell, 1976; Mikkelson and Partch, 1988). Further, to account for potential event-induced
increase in volatility, we employ the two-step-test procedure suggested by Boehmer et al. (1991)
to derive an event-induced variance robust test-statistic (BMP) that is distributed Student-t with
N-1 degrees of freedom. In addition, we also use the sign Z test, which is a nonparametric test
commonly used in event studies. The sign test judges the proportion of positive and negative
abnormal returns against an assumed 50 percent split under the null hypothesis that there is no
reaction to the event. Additionally, the sign test helps to verify that the parametric findings do not
result from a few outliers, as nonparametric tests are less sensitive to outliers (Cowan, 1992;
Cowan 2007).1

1 Corrado (1989) reports that another nonparametric test, the rank test, accords more power to detect abnormal stock price
changes than standard parametric tests. However, Cowan’s (1992) simulation studies present several weaknesses of the rank test
compared to sign test that include: misspecification under thin trading conditions and increased event induced variance,
relatively lower power especially in multiple day event windows, and sensitivity to extreme abnormal return for a single stock.
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To test hypotheses H2 and H4, we estimate a regression equation of the general form
CARit = & + o*Levit + &(Zit) + &t (4)

Where CAR;t is the cumulative abnormal return to stock of firm i for the event in year t, and
Levit is leverage (debt/equity ratio) of firm i in year t, and Zi: is a vector of other explanatory and
control variables. These regressions are estimated separately for the samples of firms that were
included in the DJSI and those that were excluded. H2 predicts a nonzero coefficient 1, which is
then tested. H4 predicts statistically significant coefficients for variables relating to firm DJSI
history included in Zjt.
IV. Results

Tables 2, 3, and 4 present the results of the event studies in terms of cumulative abnormal
returns where the event date is AD, ED, and AcD respectively. Panel A in each of these tables
shows results for the firms that were added to the DJSI, while Panel B shows results for firms that
were deleted from the DJSI. The CARs are reported for four different event windows. For example,
(-1, +1) represents the CAR for the period from one day before the event date, to one day after the
event. Table 4 reports the daily abnormal returns in addition to the results for the selected event
windows for the AcD event date.

We can make the following observations from Tables 2-4. Comparing results in Panel A of
each of the three tables indicates that the market generally reacts negatively to a firm’s inclusion
in the DJSI. Although the direction of the market reaction is similar, the magnitude and the
statistical significance of CARs are sensitive to the choice of the event date. Both the absolute
magnitude and the statistical significance of the average CARs are the lowest when announcement
date is used as the event and the highest when the actual date is used. This observation is consistent
with the way in which information about DJSI inclusions is released; information for only the top
firms becomes available on announcement days, whereas information about other additions is
released slowly through other means, and complete information about the entire list becomes
public only on the effective day. As the market is likely to react most strongly when the information
becomes publicly available for the first time, as expected, the market responses are larger and
statistically most significant when the AcD is used as the event date. These results also support
our initial conjecture that choosing an appropriate event date is important to assess the market
effect of DJSI changes. This finding may also help explain the mixed and insignificant results
reported in prior studies that used different or longer event windows.

From Table 4, Panel A, it can be observed that firms that were added to the DJSI had negative
reactions beginning four days before the event and lost 0.41 percent on the event date, and had a
CAR of -1.36 percent over the event window (-5, +2). There was some recovery on the third and
fourth day after the event. These findings indicate that there was some information leakage and
adjustment prior to the public availability of the information, and markets reacted relatively
strongly and negatively on the event date. There was also some adjustment as the information was
processed by market participants.

The results overall suggest that investors perceive a firm’s addition to the DJSI and winning
such sustainability leadership tournaments as shareholder value destroying. That is, considerations
such as the potential additional constraints on production technology, over-compliance resulting
in competitive disadvantage, and diversion of managerial attention and resources from
productivity improvement overshadowed considerations of the potential avenues through which
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sustainability efforts can add to firm value. Alternatively, investor planning horizons may be
potentially too short, wherein a long term value proposition of sustainability leadership would be
dwarfed by perceived short term costs and disadvantages.

Table 2: Cumulative Abnormal Returns (CARs) for Announcement Date (AD) Event Study

Panel A: Index Inclusions (N=196) Panel B: Index Exclusions (N=133)
. Mean Mean
Window Returns Plg;ceggi%e Patell Z tB_:\éI; Sign Z | Returns Plg;cearlti?/%e Patell Z tB_,'[\élsFt) Sign Z
(%) ¢ (%) ‘
CAR(-1,+1) | -0.36 56 -1.45%  |-1.76™ | -1.25 0.22 52 -0.14 -0.15 | -0.07
CAR(-2,+2) | -0.16 49 -0.30 -0.30 -0.11 0.07 49 -0.71 -0.77 | -0.41
CAR(-3,+3) | -0.12 48 -0.12 -0.13 0.32 -0.16 53 -0.48 -0.52 | -0.41
CAR(-5,+2) | -0.36 56 -1.38* -1.69" -0.82 -0.06 60 -0.80 -0.87 | -0.24

Table 3: Cumulative Abnormal Returns (CARs) for Effective Date (ED) Event Study

Panel A: Index Inclusions (N=196) Panel B: Index Exclusions (N=133)

. Mean Mean .
wiow | s | RS | iz | P | sonz | e | T | PR | 2| St
CAR(-1,+1) | -0.52 61 -3.377 | -3.38"" | -2.67 0.16 48 -0.66 | -0.40 | 0.80
CAR(-2,+2) | -0.76 58 -3.21™ (3217 | -1.96™ 0.21 50 -043 | -0.31 | 0.28
CAR(-3,+3) | -0.36 51 -1.28 -1.40" 0.04 -0.04 49 -0.62 | -0.55 | 0.46
CAR(-5,+2) | -0.97 61 -3.19™ |-3.20™" | -2.677" | -0.51 48 -0.77 | -0.62 | 0.80
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Table 4. Abnormal Returns and Cumulative Abnormal
Returns for Actual Date (AcD) Event Study
Panel A: Index Inclusions (N=196) Panel B: Index Exclusions (N=133)

Window Retmﬁin(% ) P,flrecge;tif/ge PatellZ | BMPt-test | SignZ Retmfgn(% | P,ff;;:ttii%e Patell Z | BMPt-test | SignZz
CAR(-1,+1) -0.88 61 4287 447 316~ -0.08 52 -0.86 -0.56 -0.11
CAR(2,+2) -1.08 60 3.90™ 3.83™ 2597 032 52 -1.27 -1.02 011
CAR(-3,+3) -0.87 58 263 2747 -1.88% -0.93 59 2127 2.06" -1.84
CAR(-5,+2) -1.36 62 -3.88° 3797 -3.16™ -1.25 61 -2.027 -1.807 219"

AR(-4) -0.06 56 -0.98 -0.87 -1.16 0.03 49 0.28 0.24 0.58

AR(-3) -0.16 54 1457 166" 073 053 57 2147 -1.59 132

AR(-2) -0.05 51 0.52 -0.43 -0.01 0.17 52 0.20 0.18 -0.11

AR(-1) -0.31 55 -1417 -1.12 -1.02 0.02 47 -0.18 -0.13 1.10

AR(0) -0.41 65 -4.457 4107 3737 0.00 56 -0.47 -0.39 -1.15
AR(1) -0.16 60 -154" 187 2457 -0.10 49 -0.81 0.72 0.58
AR(2) -0.15 52 -1.85 -156° -0.16 -0.40 57 -157 122 132
AR(3) 038 45 3387 2837 1707 -0.09 53 -0.61 -0.61 -0.46
AR(4) 0.25 45 1977 163" 155 -0.01 50 -0.08 -0.06 0.23

A. Factors Influencing CAR in Index Inclusions

Hypothesis H2 posits that firm leverage (debt/asset ratio) will have a significant moderating effect
on stock price reactions to a firm’s inclusion in the DJSI.
To test this hypothesis, we first estimate separate regression equations with the CAR for the

event windows (-1, +1) and (-2,+5) as the dependent variables for the sample of all DJSI inclusion
firms. The shorter window (-1, +1) is used to measure immediate short term response, while the
longer window (-5,+2) is expected to capture potential information leakage and slow dissemination
effects. The estimated equation is of the form:

CARit = 8o + S1*Debt/Assetic + 5:(Zit) + &it (5)

Where Debt/Asset is the debt to asset ratio for the firm and Zi: are other explanatory/control
variables, that include firm specific factors like size (log(asset)), profitability (ROA), capital
efficiency (asset turnover ratio), international operations (international-ops measured as share of
total taxes paid abroad), number of years the firm was in the DJSI previously (DJSI years), and
industry controls (Industryl, a dummy variable that takes the value 1 if the firm belongs to
pollution intensive industries such as chemicals, fuels, and basic materials, and Industry2 is a
dummy variable if the firm was directly marketing to consumers). We also include a time trend
variable (Trend) to see if the market response to DJSI inclusion had systematically changed over
time. The estimated results are shown in Panel A of Table 5.
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Table 5: Robust Regression with CAR as Dependent Variable -
Without KLD Variables

Panel A: DJSI Inclusions (N=193) Panel B: DJSI Exclusions (N=129)
Dependent CAR(-L+1) CAR(5.+2) CAR(-L+1) CAR(5,+2)
Variable
Exp Variable| Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat
Debt/Asset -0.0347 | -2.77*** | -0.0339 | -2.26** -0.0110 |-0.95 |-0.0200 |-1.43
Log (asset) -0.0009 | -0.50 -.0031 -1.57 -0.0041 | -1.94* | -0.0005 |-0.21
ROA 0.00030 | 0.01 -0.0009 | -0.02 -0.0282 | -0.96 |-0.0355 |-1.00
Trend 0.0020 | 2.18** 0.0029 | 2.71*** | -0.0003 | -0.30 0.0010 | 0.77
DJSI years 0.00037 | 0.33 0.0004 | 0.31 0.0072 | 1.11 0.0057 | 0.73
Industryl -0.0099 |-1.23 -0.0385 | -3.99*** | -0.0022 |-0.20 |-0.0113 |-0.84
Industry2 -0.0007 | 0.11 -0.0120 | -1.59 -0.0104 |-1.20 |-0.0109 |-1.05
Asset-turnover 0.0008 | 0.33 -0.0012 | -0.42 -0.0029 |-0.94 |-0.0036 |-0.94
International ops | -0.0018 | 0.57 -0.0018 | 0.48 0.0116 0.59 0.0130 | 0.55
FirstTimeDeleted -0.0033 |-0.26 |-0.0055 |-0.35
FTD*DJSI years -0.0054 |-0.81 |-0.0029 |-0.36
Constant -0.0008 | -0.04 0.0266 | 1.13 0.0468 | 1.72* | 0.0077 | 0.24
Overall F stat 1.87* 3.76%** 1.21 1.09

***=p<(.01, **=P<0.0 5, *=P<0.1.

As shown, the estimated coefficient on the Debt/Asset ratio is negative and statistically
significant in both regressions, indicating that highly leveraged firms that were included in the
DJSI faced stronger negative market reactions. This supports the hypothesis that bondholder
protections in the form of more stringent debt covenants that limit managerial action are perceived
as constraining and counteracting the potential advantages of sustainability leadership. In other
words, sustainability leadership efforts by highly leveraged firms are viewed more unfavorably.
Highly leveraged firms already have higher risk and constraints on managerial discretion. Under
these circumstances, inclusion in the DJSI is perceived to further increase the firm’s risks and
future cost outflows. The dummy variable Industryl has a significant negative coefficient
indicating that DJSI inclusion of firms in pollution intensive industries such as chemicals, fuels,
and basic materials are viewed more negatively by investors. It also suggests that although these
firms may be top performers within their industry sectors, the upside from such sustainability
leadership is perceived to be lower than other industries. Due to the unavoidable pollution intensity
of the industry, investors perceive that these firms face higher risk of future regulations and
stakeholder distrust. Interestingly, the time Trend variable has a positive significant coefficient,
which indicates that over time, inclusion in the DJSI has had an increasingly positive reaction from
investors and that the positive reputation of DJSI is growing.

In order to test if sustainability performance ratings from other sources such as KLD affect
these market reactions, we included two additional variables in the regressions, namely
SusStrength and SusConcern. These variables respectively are the number of sustainability
strengths and sustainability concerns listed in KLD ratings for each of the firms in the event year.
These results are shown in Panel A of Table 6. As shown, the number of observations declines
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since KLD ratings information was not available all firms. The estimated coefficient for
SusStrength is positive and significantly different from zero (P<0.1) but only in the shorter event
window. This weakly supports the hypothesis that inclusion in the DJSI of firms with prior strong
sustainability reputation is viewed positively by investors.

Table 6: Robust Regression with CAR as Dependent Variable with KLD Variables

Panel A Panel B
Dependent DJSI Inclusions (N=165) DJSI Exclusions (N=110)
Variable CAR(-1,+1) CAR(-5,+2) CAR(-1,+1) CAR(-5,+2)
Exp Variable| Coeff t-stat Coeff t-stat Coeff t-stat Coeff t-stat
Debt/Asset -0.0364 -2.31** | -0.0346 | -1.75* -0.0072 | -0.57 -0.0163 | -1.15
Log(asset) -0.0018 -0.72 -0.0042 | -1.36 -0.0033 | -1.08 -0.0002 | -0.07
ROA -0.0106 -0.28 -0.0072 | -0.15 -0.0354 | -1.11 -0.0243 | -0.67
Trend 0.0021 2.01** | 0.0035 | 2.69*** -0.0008 | -0.65 0.0004 |0.31
DJSI years -0.0002 -0.18 -0.0003 | -0.20
SusStrength 0.0014 1.66* 0.0010 |0.88 -0.0012 | -0.99 0.0006 | 0.48
SusConcern -0.0002 -0.21 -0.0009 | -0.68 -0.0014 | -0.83 -0.0021 | -1.07
Indutryl -0.0069 -0.74 -0.0348 | -2.98*** | -0.0092 | -0.68 -0.0241 | -1.56
Industry?2 0.0033 0.44 -0.0069 | -0.72 -0.0137 | -1.30 -0.0166 | -1.39
Asset-turnover 0.0038 1.42 0.0004 |0.12 -0.0058 | -1.64 -0.0069 | -1.73*
International ops | -0.0018 -0.42 -0.0017 | -0.42 0.0083 | 0.37 0.0016 | 0.06
FirstTimeDeleted -0.0201 | -1.77* | -0.0224 | -1.73*
FTD*DJSI 0.0028 | 1.50 0.0031 | 1.44
Constant 0.0286 0.85 0.0286 | 0.85 0.0603 | 1.81* 0.0347 | 0.92
Overall F stat 1.68* 2.4T*** 1.22 1.24

**%=p<0.01, **=P<0.0 5, *=P<0.1.

B. Results for DJSI Deletions

Panel B in Tables 2, 3, and 4 presents the results of the event study for firms that were deleted

from the DJSI where the event dates are AD, ED, and AcD respectively. As in the case of index
inclusions, the statistical significance of the results improves when the actual date (AcD) is used
as the event date. This finding indicates that choosing an appropriate event date can improve the
reliability of the results.

From Table 4, Panel B, it can be observed that firms that were deleted from the DJSI
generally had negative market reactions. While the negative reactions are not statistically
significant for shorter event windows of +2 days, they are significantly negative for longer
windows of (-3,+3) and (-5,+2) days. The CAR is -1.25 percent over the event window (-5, +2).
Observation of the daily abnormal returns reveals that these daily negative reactions were small
starting from the event date but cumulatively significant, suggesting that the market processed the
information gradually. The asymmetric reaction, i.e., negative market reactions for both index
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inclusions and deletions, supports our hypothesis that since firm deletion from the DJSI is
conditional on its previous addition to the DJSI, investors perceive deletion mainly as an indicator
of a failed investment in sustainability leadership strategy, and they react negatively regardless of
the initial reaction to the DJSI additions.

Panel B in tables 5 and 6 reports estimation results for regression equations analyzing factors
influencing the CARs for index deletions, similar to Panel A results for index additions. However,
to test hypothesis H4, we include two additional explanatory variables, FirstTimeDeleted and
FTD*DJSI, where FirstTimeDeleted is a dummy variable taking the value of 1, if the firm was
deleted for the first time from the DJSI, and FTD*DJSI is an interaction variable between
FirstTimeDeleted and the number of years that the firm had been in the DJSI previously (DJSI
year). H4 predicts a negative coefficient for FirstTimeDeleted, suggesting that firms that were
deleted for the first time face strong negative reactions, and a positive coefficient on FTD*DJSI
suggesting that this negative reaction is muted if the firm has a long prior tenure on the DJSI,
hinting that the deletion is likely a temporary setback. The estimation results shown in Panel B,
Table 6 confirm the predicted statistically significant (P<0.10), negative coefficient for
FirstTimeDeleted. The coefficient on the interaction term FTD*DJSI is positive as predicted, but
it is not statistically different from zero. These findings partially support H4.

It is also notable that the coefficients on Debt/Asset ratio are consistently negative, but not
significantly different from zero for the DJSI deletion sample, as compared to the DJSI addition
sample which has negative and significant coefficient estimates. This asymmetric reaction also
supports our conjecture that DJSI deletion is viewed as a conditional event and a failed
sustainability investment, and not as an opposite equivalent of a DJSI addition event.

C. Additional Analyses

We also used the Fama and French (1993) three-factor model as the return generating process
to estimate normal and abnormal returns. The Fama French three-factor model for normal return
is:

Rit = °<i+ ﬁi Rmt + ylSMBt + alHMLt + Eit y (6)

where Rit is the return on security (firm) i for period (day) t, Rmt is the return on the benchmark
market index for day t, SMB: is the average on small market capitalization portfolios minus the
average return on three large market portfolios; HML: is the average return on two high book to
market equity portfolios minus the average return on two low book to market equity portfolios; &it
the error term is assumed to be distributed with mean zero and variance oc°>. See Fama and French
(1993) for a detailed description of SMBtand HML:. We estimate Equation 6 separately for each
firm in our sample for each year, using an estimation window of 252 days prior to the event date.
The abnormal return model is:

ARy = Ry — @& — fi Ryt — 7:SMB, — 0,HML,. (7)
The results of the event study with actual date (AcD) and the Fama-French three-factor model

are shown in Table 7. It can be observed that the three-factor model results for DJSI additions are
similar to simple market model results, showing statistically significant negative CARs for all
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windows. For DJSI deletions, the CARs for all windows are negative as expected, but not
statistically different from zero, which is consistent with our prediction.

We also used the four-factor model suggested by Carhart (1997), which augments the Fama
and French (1993) three-factor model with an additional momentum factor which is the difference
between average return on two high prior return portfolios, and two low prior return portfolios.
The results of the four-factor model event study were very similar to results with the three factor

model and are shown in Table 8.

Table 7: Fama-French Three-Factor Model (Actual Dates)

Panel A: Index Inclusions (N=196 Panel B: Index Inclusions (N=133)
Window Mean Percentage | CDAt-test | Rank Z Mean Percentage CDAt-test | RankZ
Returns (%) Negative Returns (%) Negative
CAR(-1,+1) -0.86 64 -3.22 -3.66™" -0.17 48 -0.42 -0.68
CAR(-2,+2) -1.07 62 -3.12" -2.94" -0.46 55 -0.88 -1.25
CAR(-3,+3) -0.88 57 -2.17 -1.65 -1.11 55 -1.81 -1.6
CAR(-5,+2) -0.97 59 -2.23" -2.08™ -1.18 52 -1.80 -0.84
Table 8: Fama-French Four-Factor Model (Actual Dates)
Panel A: Index Inclusions(N=196) Panel B: Index Exclusions (N=133)
Window Mean Percentage | CDAt-test | SignZ Mean Percentage | CDAft-test | SignZ
Returns (%) Negative Returns (%) Negative
CAR(-1,+1) -0.83 62 -3.19" -3.22" 0.01 46 0.02 1.07
CAR(-2,+2) -0.98 63 -2.92" -3.377 -0.08 49 -0.15 0.21
CAR(-3,+3) -0.81 59 -2.05" -2.37" -0.38 52 -0.59 -0.31
CAR(-5,+2) -1.01 57 -2.38" -1.65" -0.75 49 -1.09 -0.13

D. Exploring Potential Alternative Hypotheses

It can be argued that these stock market reactions are not in response to sustainability
leadership efforts, but simply from trading effects resulting from the inclusion in or the exclusion
from a commonly used market index. We explore several hypotheses proposed in the literature
regarding market reactions to index changes and their applicability to our results below.

The downward sloping demand curve hypothesis (Shleifer, 1986) predicts that subsequent to
the announcement of the inclusion, a substantial portion of the firm's shares are bought by index
funds attempting to mimic the return on the index. Such buying represents a long-term outward
shift of the demand curve for the firm's equity, resulting in a share price increase at the
announcement of the inclusion. However, very few index funds try to mimic the DJSI currently.
The DJSI had only 26 licensees worldwide in 2013, a decline from 31 licensees in 2012,% and the

2 Sources: http://www.sustainability-indices.com/images/review-presentation-2012.pdf and
http://www.sustainability-indices.com/images/review-presentation-2013.pdf.
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global investment tracking the DJSI indices was estimated at around $8 billion in 20113. As a
result, shift in demand arising from indexing is unlikely to explain the observed results. Moreover,
we find that the market reacted negatively to DJSI inclusion, which is contrary to the predictions
from downward sloping demand hypotheses. Also additions and deletions should have symmetric
but opposite reactions if demand curves are downward sloping, which is also not observed.

Similar to the downward sloping demand curve, the price pressure hypothesis also postulates
a downward sloping demand curve, but only in the short term. (Harris and Gurel, 1986; Blouin et
al., 2000). The upward price pressure from momentary excess demand from indexing activity
drives up prices and encourages premature selling. But once the momentary demand is satisfied,
the prices fall. Under this hypothesis, prices are expected to rise in the short run, but these gains
are expected to reverse shortly thereafter. The market response should be symmetrically opposite
for deleted firms. Our results are not consistent with these predictions.

Cheung and Roca (2013) hypothesize that investors may derive utility from expression of
their moral or ethical beliefs over and above the utility from financial returns from their stock
holdings of sustainable firms. Such investor utility from sustainability is posited to result in
positive stock market reactions to DJSI inclusions (corporate sustainability taste hypothesis). The
alternative hypothesis termed the “redundancy hypothesis” predicts a negative effect on stock
prices following inclusion in the DJSI, due to the imposition of additional sustainability constraints
on firm optimal choices. While the direction of the effect on stock prices differs under these two
hypotheses, both predict symmetrically opposite reaction to DJSI deletions as compared to DJSI
additions.

Merton’s (1987) information and search cost hypothesis posits that investors may be aware
of only a subset of all firms in their portfolio decisions, and the inclusion of a particular stock in
an index increases investor awareness and reduces their search or shadow costs, resulting in
positive price responses to index inclusions. Denis et al. (2003) suggest that the cause and effect
may run the other way, that is inclusion in an index leads to increased monitoring of the
management by analysts and investors; and in turn the management responds with greater effort
leading to better future performance expectations. They find that investors’ earnings expectations
increased for stocks that were included in the S&P500 index relative to comparable benchmark
stocks. Chen et al. (2004) draw on the information hypotheses to explain observed asymmetric
price responses to S&P 500 additions compared to deletions. That is, while firms included in the
index see a permanent price increase, there is no permanent decline for deleted firms, because
investors do not become ‘unaware’ of a firm when it is deleted from the index. Robinson et al.
(2011) draw on the investor awareness hypothesis to explain their finding significant positive 60-
day CARs for DJSI additions and non-significant changes following deletions. The investor
awareness hypothesis is useful in explaining asymmetry reactions, i.e., a positive reaction to index
additions and relatively weaker negative reaction to index additions and deletions respectively.
However, it cannot explain our finding of negative reactions to both additions and deletions.

3 Source: Press release: http://www.sustainability-indices.com/images/110228-ishares-etf-uk.pdf
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V. Summary and Conclusions

We use the tournament theory to examine market reactions to firms’ sustainability efforts.
We use the inclusion or exclusion of a firm in the DJSI as a proxy for sustainability effort. We
argue that the DJSI selection process is effectively a relative performance evaluation tournament
and as a result creates amplified sustainability valuation signals. The DJSI status change conveys
value relevant information to the stock market, and as a result, stock prices react to the DJSI status
changes. We hypothesize asymmetric reactions to DJSI inclusions and deletions. Our results
indicate that signaling sustainability leadership by winning a tournament like DJSI membership is
perceived as value destroying on average by the market, resulting in negative CARs around the
DJSI addition event. However, the market reactions are sensitive to the choice of the event date.
A more nuanced definition of the event based on when the information actually became publicly
available for the first time results in stronger and more reliable estimates of the market reactions.
The information value of DJSI membership appears to be increasing over time, as indicated by a
significant trend effect on CARs. Abnormal returns were also found to be influenced by the
debt/asset ratio indicating that sustainability leadership by highly leveraged firms is viewed more
negatively. With respect to DJSI deletions, as predicted, the market reactions were negative. This
supports our hypothesis that markets perceive DJSI deletions, which are conditional on the firm
being included in the DJSI previously, primarily as failed investments/strategy. As predicted, firms
that were deleted for the first time from the DJSI faced stronger negative reactions. Our key
theoretical insight that markets do not perceive DJSI additions and DJSI deletions as equivalent
but opposite events, but rather as asymmetric events, is empirically supported. Our study thus
contributes to this literature by addressing the limitations of extant studies, presenting new
theoretical insights that help reconcile conflicting results in prior studies.

In the current environment where there is considerable high profile attention by the business
press on firms’ ability to not only be financially successful, but also to focus on other aspects such
as the environment and the broader society, sustainability should be an important nonfinancial
metric. Therefore, on the face of it, an important nonfinancial signal such as inclusion in or
exclusion from the DJSI should have positive (inclusion) or negative (exclusion) effects. However,
our results showing a negative reaction to both DJSI inclusion and exclusion indicates that the
market assesses the benefits of sustainability efforts only in the context of the costs that such efforts
impose on other aspects of the firm’s performance. Inclusion is viewed negatively because it
signals that sustainability efforts are costly, without commensurate financial benefits. Exclusion
indicates a failure to maintain the chosen strategy focus. Market reactions are even more negative
to highly leveraged firms, indicating that perhaps the market perceives a cognitive dissonance for
firms that undertake environmental/social sustainability efforts but are financially less sustainable.
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Water productivity has become a major driver of the current sustainability wave in the
business world. However, there is scant research on factors that drive sustainability at the
firm level. Our study examines the main and interaction effects of “CEQ-to-average worker
pay” and “gender diversity on board of directors” on water productivity at the firm level.
Based on data from the top Global 100 sustainable firms, my study shows that both “CEQO-
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effects but a negative interaction effect on water productivity at the firm level.
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I. Introduction

Water has become a scarce resource for humanity (Cosgrove and Rijsberman, 2000 and
2014). Across the world, humans are facing crises of sustainability, resilience, and adaptation with
respect to water sources. Can humans sustain the earth to provide water sources for future
generations? Hoekstra and Chapagain (2011) note that globalization of water issues is a new
phenomenon especially when fresh water resources are discussed. Shortages of water will radically
change population movements across and within nations. Problems associated with climate change
or sustainable water supply have long-term consequences such as increasing economic inequality
or break-up of communities. Escalating resource use at individual levels has led to a swirl of
compounding pressures at the collective level potentially destabilizing human existence. In short,
sustainability has become a concern for all. In a landmark report, the Brundtland Commission
(World Commission on Environment and Development, 1987, p.70) defined sustainable
development as

“... development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.”

Note that the above definition makes no mention of human well-being. In the Commission's
view, sustainable development requires that future generations have no less of the means to meet
their needs than humanity does currently. In their view, “sustainable development” requires that
relative to their populations each generation should bequeath to its successor at least as large a
quantity of what may be called an economy's “productive base” as it had itself inherited from its
predecessor. That raises another problem with the Commission's reasoning: it does not explain
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how the productive base should be measured. In sustainability and ecological conservatism
literature, water is considered an essential and universal part of economy’s “productive base.”
Economists (Arrow et al., 2012) contend that the “productive base” of an economy is directly
correlated to a comprehensive measure of the economy’s wealth, and go on to apply that method
to assess sustainable development at the level of nations. Historically, it is known that civilizations
grew around river basins, and nations with abundant water resources were consistently richer and
more advanced than nations with arid lands. In this paper, | apply the same paradigm at the level
of a firm to study sustainable development at the firm level with a particular focus on water usage
at the firm level. Specifically, 1 study firm-level investments to make assessments about
sustainable development at the firm level. Sustainability at the firm level is often understood as
long-term survival of the firm (de Geus, 1997). However, | define sustainability at the firm level,
in my study, in terms of green practices of the firm and in particular water conservation practices
at the firm level. Long-term survival of the firm is a much broader construct that may include such
things as successful business strategies; these may have nothing to do with green practices of the
firm. My study makes this conceptual distinction, and focuses on green practices of the firm and
specifically water conservation practices at the firm level.

Il. Sustainability as a Firm-Level Imperative

Per Hilton (2003, p. 372), it is crucial for any company to focus on customers’ needs and
desires during its decision making processes. Customers are becoming more demanding in their
decision making, particularly due to the flow of information regarding the need to combat global
warming using recycled and renewable resources, among others. The majority of U.S. adults
(82 percent) are knowledgeable about which companies and brands have a strong history of
sustainability. Of those, a staggering 80 percent consider the history of the company's sustainability
when purchasing its products (Marketing Weekly News, 2012).

Elkington (1999, p. 28) suggests that businesses have a moral responsibility to ensure that
sustainability is on their growth agenda. Even if companies are created as profit-seeking entities,
their long-term profitability may not be achievable if their social and environmental issues are not
managed properly. Some management leaders have been paying greater attention to the potential
relationship between the way they run their businesses and the implications for the environment,
society, and sustainable development. Such interlocking requires a sustainability revolution
leading to a paradigm shift (Edwards, 2005).

Edwards (2005) suggests that efficient management of firm resources is also ethical and
compassionate. “The future belongs to those who understand that doing more with less is
compassionate, prosperous and enduring and thus more intelligent, even competitive.” (Edwards
2005, p. 49). It is no wonder that the TQM (Total Quality Management) paradigm that has swept
the corporate world in the past few decades dovetails very well with the current emphasis on
sustainability. The big difference is that while TQM was predominantly focused on the continuous
improvement of the business processes within a firm, the sustainability thrust of today is broader
in scope and views the global supply chain as a business ecosystem within much larger time
frames.

Globalization, ethics, technology, and now sustainability have become powerful forces on
businesses. In particular, the sustainability emphasis in a given company depends on its
relationships with its stakeholders, suppliers, distributors, and clients. Hence, to address the
concept of sustainability, the whole company — as well as all the parties in the value chain — should
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become involved in a new way of thinking and behaving (Hilton, 2003, p. 376). Hart (as cited in
Elkington, 1999, p. 72) states that “the more humans learn about the challenges of sustainability,
the clearer it is that they are poised at the threshold of an historic moment in which many of the
world’s industries may be transformed.” Companies should take into account the externalities,
such as pollution and emission of toxic gases, generated by their activities in order to avoid
complications — complaints or even lawsuits — that can diminish performance and lessen the value
of their business. The environmental bottom line brings a new form of evaluating the influence of
companies on environmental problems by relating their performance to the amount of
emissions/waste produced per unit of a volume/value of production (Elkington, 1999, p. 82).
Debora D. Anderson, Vice President, Environmental Quality Worldwide, Procter and Gamble,
lucidly states that sustainability is a new business imperative that “will be the price of entry that
society will demand for business success in the 21st century” (as cited in Elkington, 1999, p. 1).
The advantages of sustainability from a corporate perspective are manifold. First, there is cost
reduction through increased efficiency. Second, reputational plaudits flow from both the market
and from customers. Third, the increased brand value can give the company a competitive edge.
Fourth, improved risk management at the firm level stems from firm-level investments in
sustainability initiatives (Dow Jones Sustainability World Index, 2014).

While sustainability appears to be a conceptually sound pursuit for all businesses (Chinta et
al., 2014), one key question remains unanswered: why are all firms not pursuing sustainability as
a primary strategy? What are the promoters and inhibitors of sustainability efforts at the firm level?
Is it too expensive or resource-intensive to be an affordable venture for most firms? What factors
influence and impel firms to become sustainable? At one time, quality initiatives were thought to
be too costly and hence not pursued, but over time quality has become a minimum requirement to
be in business as more and more competitors have adopted quality as an integral part of their
activities. Adoption of quality measures required a mindset or a strong belief system that
challenged the existing paradigms that had formerly prevented their adoption. In a similar vein,
could sustainability be slow moving and gradually grow into a widespread phenomenon as more
and more firms develop the mindset (a top management emphasis) to adopt it?

Understanding the factors that promote sustainability at the firm level is a question | want to
focus on in this study. However, sustainability is a very broad area and is as multi-faceted as the
scope of any business. A conceptual handle is required to study sustainability at the firm level.
Fortunately, Doppelt (2003) and Hitchcock and Willard (2008) provide a conceptual framework
to help companies evaluate their errors and governance systems, and change initiatives in the
sustainability area so as to permanently embed sustainability in their business processes, values,
and culture (see Figure 1 by Doppelt, 2003).
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Figure 1: The Wheel of Change Toward Sustainability
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The “Wheel of Change Toward Sustainabllity”™ shows how the seven Interventons Interact to form a
continuous reinforcing process of transformation toward sustainability.

Interestingly, the sustainability call of the Bundtland report, which addresses global
environmental issues, can be applied with equal force to the corporate environment. Due to the
fact that limited environmental resources are often overexploited, there is a need to integrate
environmental and social decisions into the economic decision-making processes of businesses
(Dresner, 2002, p. 33). According to Doppelt (2003, p. 139), in business, sustainability means
“managing human and natural capital with the same vigor business professionals apply to the
management of financial capital.”

Businesses are expected to follow regulations as well as respond to societal expectations.
“Corporate behavior must not only ensure returns to shareholders, wages to employees, and
products and services to customers, but it must also respond to societal and environmental
concerns” (Elgar, 2008, p. 178). Given these enhanced expectations from the stakeholders of a
firm, the assessment of firm-level sustainability takes front stage. It is well recognized that multiple
metrics will be required to assess firm-level sustainability, and that these different measures will
be driven differently by the top management of various firms.

I11. Firm-Level Sustainability Assessment

The International Standards Organization (ISO) is a non-governmental organization that
links the public and private sectors with the intention of promoting international commerce. It was
launched in 1947 as the largest developer and publisher of international standards in the world.
Technical committees are responsible for developing the 1SO standards (ISO, 2014).
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The 1SO 14001, launched in 1993, is focused on the environmental dimension, for which it
proposes a set of requirements to be implemented in the operational processes of companies to
emphasize the potential benefits of improving their environmental performance. According to the
ISO 14001, the companies that earn its certification are likely to have the following advantages:

(a) fortifying the company’s image and participation in the market;

(b) preserving natural resources and energy;

(c) developing a well-structured production process capable of improving production
efficiency and environmental performance;

(d) maximizing results of production;

(e) decreasing costs by promoting efficiency in energy and water consumption, disposal of
waste, recycling paper and energy, and insurance costs reduction;

(F) developing products and technologies that are more environmentally friendly;

(g) promoting better management of resources and dangerous substances;

(h) having better control of the environmental risks and reduction of associated costs through
monitoring that guarantees risk prevention and/or minimization;

(i) providing better communication with employers, stakeholders, distributors, suppliers,
government, and society;

(1) improving work conditions;

(k) adding value in the relationship with internal and external interest parties, including
employees, shareholders, customers, suppliers, organizations of environmental control,
and community;

(I) meeting the certification criteria of company’s clients; and

(m) improving companies’ and society’s awareness of the importance of environmentally
friendly behavior.

IV. Focus of the Study and Research Hypotheses

Recognizing that sustainability is a very broad subject area that spans multiple levels of
analysis, I limited my research study to firm-level water conservation practices in sustainability as
a proxy measure for a firm’s sustainability performance. Furthermore, I was also interested in
factors that promote firm-level sustainability practices. Specifically, | was interested in the impact
of gender diversity, i.e., female representation, on boards of directors (BODs) on water
conservation practices within firms. Reed (2008) suggests that the complex and dynamic problem
of water sources in the world requires flexible and transparent decision making that embraces a
diversity of knowledge and values. At the firm level, the CEO and the board of directors bring
about the needed diversity of knowledge and values.

The impact of the CEO on firm strategy is direct and unguestionable. However, excessive
CEO pay is seen as an increasingly alienating factor that distances the CEO from the long-term
interests of a firm (Heineman, 2008; Rappaport, 1999). Recent empirical findings confirmed that
CEO compensation and green management practices are negatively correlated (Goktan, 2014). In
a finer grain analysis of 500 firms in the U.S., Cordeiro and Sarkis (2008) reported that even when
there is a positive link between CEO compensation and environmental performance, the linkage is
restricted to only Investor Responsibility Research Council (IRRC) compliances and spill indices
but do not include toxic emission indices. In a more nuanced and long-term perspective, Berrone
and Gomez-Megjia (2009) found that firms’ longer term environmental strategies merely function
as a symbol since these strategies are not tied to CEO compensation. Bertrand and Mullainathan
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(2001) and Jo and Kim (2008) also found that significant non-disclosure problems arose from
short-term thinking by highly paid executives. Based on these prior findings, | posit that very high
levels of CEO pay would lead to short-term thinking. Thus, the next hypothesis is as follows:
Hoi: The greater the CEO pay relative to the average worker, the lesser would be the firm’s
sustainability productivity measures.

Gender diversity in BODs has been suggested to increase sustainability practices such as
longer term strategic outlook of firms (Mclnerney-Lacombe et al., 2008; Bear et al., 2010;
Bernardi et al., 2009; Terjesen et al., 2009), greater consideration of business ethics (Nielsen and
Huse, 2010; Williams, 2003), and increased economic growth and social responsiveness
(Galbreath, 2011). Recently, research results, based on the 329 largest companies in the United
Kingdom, reported that the higher percentage of women on BODs of a company, the more likely
that company will disclose its Greenhouse Gas (GHG) information (Liao et al., 2015). These
studies lead to the following hypothesis with respect to our narrower focus on water conservation:

Hoz2: The greater gender diversity on the board of directors, the greater would be the
firm’s water conservation.

In addition to empirically investigating the main effects of “CEO-to-average worker pay”
and “gender diversity in board of directors,” the interaction effect of these two independent
variables would also be of interest. Regression models with interaction effects should also include
the main effects of the variables that were used to compute the interaction terms, even if these
main effects are not significant (Aiken et al., 1991; Jaccard and Turrisi, 2003) because otherwise,
main effects and interaction effects can get confounded. Hence the third hypothesis of this research is
as follows.

Hos: “CEO-to-average worker pay” and “gender diversity on board of directors” would exhibit
a significant interaction effect on water productivity at the firm level.

A. Variables and Measures

A global consulting firm called Corporate Knights surveys a large number of firms engaged
in the sustainability of their business environments, specifically the conduct of the businesses in
four specific areas: energy consumption, greenhouse gas emissions, water usage, and waste
practices. Additionally, the consulting firm also collects data on five firm-level attributes such as
R&D intensity, CEO pay, tax burden, board diversity, and disclosure practices. Corporate Knights
also publishes the data for the top Global 100 firms in the area of sustainability.

Our research is based on the compilation of two years of data from Corporate Knights!
for the years 2010 and 2011 for the following two variables. Detailed descriptions of measurement
of the two variables with detailed measurements as referenced in the existing literature are
provided in Table 1.

1. Water Productivity (Molden et al., 2003; Pereira et al., 2012)
2. CEO-to-average worker pay (Bebchuk and Fried, 2003; Gabaix and Landier, 2008)
3. % Women on board (Erkut et al., 2008; Storvik and Teigen, 2010)

! Data publicly available at http://www.corporateknights.com at no charge.
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Table 1: Variable Measurement

2017

Construct Calculation Methodology Rationale
#1. Water The water productivity score ranges from 0-100%. It is Water is a vital yet largely
productivity | calculated by dividing an entity’s total revenue in USD for a underappreciated input in many
particular fiscal period by total water withdrawn (GRI: EN8) industrial sectors, including oil
in cubic meters for the same period. An entity’s water and gas and mining. Global fresh
productivity score is a function of two sub-scores: i) a group water scarcity has been identified
percentile score; and ii) an improvement factor score. The by several international bodies as
group percentile score is obtained by percentile ranking the a growing threat to peace and
entity’s water productivity score against that of industry group | prosperity in certain regions.
peers in the same equity index as the entity in question. The Interruption of water supply can
improvement factor score is determined by measuring the lead to lowered production, with
trailing two-year improvement in the entity’s group percentile | negative effects on long-term
score. An improvement factor score of 25% is awarded if competitiveness.
water productivity has increased by at least 12.5% over the
preceding two years. If this condition is not met, an
improvement factor score of 0 is given. The final equation for
an entity’s water productivity score is represented below:
Water productivity score = (.75 X the group percentile
score) + the improvement factor score (0 or .25)
#2. CEO-to- | The CEO-to-average worker pay score ranges from 0-100%. It | A disproportionate share of
average is the ratio of CEO compensation for a particular year in USD | compensation expenditure going
worker pay divided by the average employee compensation in USD over to one person can lead to lower
the same time period. Average employee compensation is overall workforce motivation, and
calculated by dividing the company’s total wage bill for a can also be indicative of potential
particular year by the total number of employees over the same | governance risks, or
period. The CEO-to-average worker pay score is obtained by misalignments of interests.
percentile ranking a company’s ratio against that of every
company in the equity index under consideration irrespective
of industry group. The higher the ratio, the lower the pay
equity score.
#3. Women The Board Diversity score for a firm ranges from 0-100%. It is | An emerging body of research
on BOD calculated as the percentage of women on the entity’s board of | suggests that companies with

directors multiplied by two, up to a maximum of 100%.

more diverse boards, especially
with respect to gender, have
higher performance on key
financial metrics such as Return
on Equity, Return on Sales and
Return on Invested Capital.
CalPERS, the largest pension
fund in the U.S., calls it the
Diversity Return on Investment
(DROI).
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B. Data Analyses and Findings

Table 2 shows the descriptive statistics of the three variables in the study. The data yielded
146 independent observations of firms with no missing data.

Table 2: Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Water Productivity 146 $16 $8,239,535 $77,525.36 $682,098
CEO-to-Average Worker Pay 146 4.88 516.53 87.95 56.73
% Women on BOD 146 0% 50.0% 12.8% 10.9%

Table 3 shows the bi-variate correlations between the three variables in my study in addition
to the Kendall’s Tau, which is a non-parametric correlation between pairs of variables. Spearman’s
rho, which is another non-parametric correlation matrix, showed similar results, but is not
mentioned here. The table reveals the following empirical results.

Table 3: Bi-Variate Correlations

Water CEO-to-Average
Productivity Worker Pay %Women on BOD

Water Productivity Kendall's Tau 1 -.007 12

Sig. (2-tailed) 911 .060

N 146 146 146
CEO-to-Average Kendall's Tau 1 -.095
Worker Pay Sig. (2-tailed) 133

N 146 146
% Women on BOD Kendall's Tau 1

Sig. (2-tailed)

N 146

** Significant at 0.01 level.

Table 4 shows the regression that was run with “Water Productivity” as the dependent
variable and two independent variables, namely, “CEO-to-average worker pay” and “% Women
on board.” The overall model fit in the regression analysis in Table 4 shows that these two
independent variables explain 31.4 percent of variance in the dependent variable - “Water
Productivity.” The Durbin-Watson d = 1.846 is between the two critical values of 1.5 <d < 2.5
and therefore one can assume that there is no first order linear auto-correlation in the multiple
linear regression data. However, a cautionary note is in order as Pindyck and Rubinfeld (1976) and
Asher (1976) suggest that ordinary least squares regression models do not indicate causality and
may involve reciprocal causation between the dependent variable and the independent variables
and propose the use of structural equations models with latent variables (Bollen, 1989; Kelloway,
1998). Despite this limitation, the multiple regression model improves our explanation of the
variance in the dependent variable which is “Water productivity.” Moreover, “Water productivity”
is an outcome variable and is not a managerial (discretionary) variable. Hence, it is rational to
suggest that the independent variables in my study, namely, “CEO-to-average worker pay” and
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“% Women on board” lead to the dependent variable — “Water productivity”, and are not a result
of “Water productivity.”

Table 4: Overall Model Fit?

Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 575769.64650
561P 314 .300 1.846
9830000000

a. Predictors: CEO-to-Average Worker_Pay, % Women on BOD, and [CEO-to-Average
Worker_Pay*Women on BOD].
b. Dependent Variable: Water Productivity.

Table 5 shows the F-test; the linear regression's F-test has the null hypothesis that there is
no linear relationship between the variables (in other words R2=0). The F-test (F value of 20.983
in Table 5) is highly significant, thus one can assume that there is a linear relationship between
the variables in our model. Taken together, tables 4 and 5 indicate the overall model examining
the variance in “Water Productivity” as a function “CEO-to-average worker pay” and “% Women
on board” is statistically significant. However, hypotheses 1 to 3 focus on the individual main
effects and interaction effects of “CEO-to-average worker pay” and “% Women on board” on
“Water Productivity.” The individual parameter estimates for these effects are shown in Table 6.

Table 5: ANOVA=

Model Sum of Squares df Mean Square F Sig.
Regression 21156024255488 3 7052008085162 20.983 .000°
Residual 46042417129948 137 336076037444
Total 67198441385437 140

a. Dependent Variable: Water Productivity.
b. Predictors: CEO-to-Average Worker_Pay, % Women on BOD, and [CEO-to-Average
Worker_Pay*Women on BOD].
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Table 6 shows the multiple linear regression estimates including the intercept and the
significance levels. It also shows that the individual effects and the interaction effect of “CEO-to-
Average Worker Pay” and “% Women on Board” are statistically significant at p<0.01 levels. That
is, all three hypotheses stated above are supported. Simply stated, the higher the “CEO-to-Average
Worker Pay,” the greater would be “Water Productivity.” Similarly, the higher the “% Women on
Board,” the greater would be “Water Productivity.”

However, the interaction effect between “CEO-to-average worker pay” and “gender diversity
in board of directors” on “water productivity at firm level” is negative though statistically
significant. This is an interesting empirical finding. What this means is that as “CEO-to-average
worker pay” increases the effect of “gender diversity in board of directors” on “water productivity
at firm level” decreases; and also as “gender diversity in Board of Directors” increases the effect of
“CEO-to-average worker pay” on “water productivity at firm level” decreases. This is an interesting
revelation of the dynamics between “CEO-to-average worker pay” and “gender diversity in board
of directors” in the area of sustainability and deserves further research at a more granular level to
uncover the reasons for the negative interaction between “CEO-to-average worker pay” and “gender
diversity in board of directors.” One pragmatic explanation of this negative interaction in the area
of sustainability is that as more women join the board of directors, they present a countervailing
force to mitigate the power of the CEO, and vice versa. Future research at a more granular level
will unravel the right balance between these two forces at play in resource allocation in firm-level
sustainability.

Table 6: Regression Coefficients:

Standardized
Regression Model Unstandardized Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) -1136415.971 180240.331 -6.305 .000
CEO-to-Average 14145282 1811.324 1.179 7.809 000
Worker_Pay
%Women on BOD 5739832.912 1035914.240 .903 5.541 .000
[CEO-to-Average
Worker_Pay *Women on -69283.626 10907.346 -1.286 -6.352 .000
BOD]
a. Dependent Variable: Water Productivity.
C. Discussion

First, it is interesting to note that the percent of women directors on corporate boards is
positively correlated with water productivity. One implication of our findings is that having more
women directors on corporate boards would push the firms toward greener practices at the firm
level.

Second, the results also show that “CEOQ pay/Average worker pay” is positively correlated to
water productivity. The implication of this finding is that CEOs who enjoy higher pay levels are
more concerned about sustainability. Future research should unpack this curious correlation to
reveal how pay skewness in hierarchy could lead to higher levels of water productivity.
Manipulating the “CEOQO pay/Average worker pay” as a design variable to make firms greener is a
recommended strategy for future research.
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Third, the results show a statistically significant but negative coefficient for the interaction
effect between “CEQO pay/Average worker pay” and “percent of women on corporate boards.”
This is an interesting finding that also suggests future research to understand the dynamics between
these two variables in terms of their impact on firm-level sustainability efforts.

V. Limitations and Future Research

There are several limitations of the current study | would like to highlight in the spirit of self-
critique and also for identifying areas for future research. Industry effects are not included in our
study, and | recommend that future studies replicate our study by including industry effects as part
of the predictor variables. Likewise, the imperatives for each of the three measures in our study
may be very contextual, that is, determined by factors such as the location of the plant (near a
water source), the type of production function (manufacturing or service), the regulatory
environment (EPA regulations), the resource availability (firm profitability and competition), firm
strategy, competitive environment, etc. Future research may expand the scope of the study by
including some other variables that represent the broader construct of sustainability, such as energy
productivity, waste productivity, etc. “Women directors on corporate boards” is an intriguing
variable, especially when seen as a contributing factor to firm-level sustainability. My study did
not examine the professional backgrounds of the women directors, and future research should
focus on that characteristic of women directors since those with engineering and other professional
backgrounds would have significantly greater impact on firm-level sustainability practices. Future
research could also develop specific sustainability levels of performance in other productivity
measures not considered in my study. For example, following Tol (2009), one can assume that the
damage from global emissions is $50 per ton carbon. Based on this simple quantification, future
research studies could develop benchmarks for GHG productivity for various groups of firms.
Another example is country-level comparisons that are empirically based on sustainability studies
such as ours. Viscusi and Aldy (2003) performed a cross-country meta-analysis and concluded that
the value of a statistical life in other countries is approximately proportional to the 0.6 power of
per capita GDP. This implies a value of a statistical life for the U.S. of $6.3 million, for Brazil of
$2.4 million, for Venezuela of $2.1 million, for China of $1.7 million, and for India of $1.3million
(Arrow et al., 2012, p. 27). In today’s particular context, capital cities such as Beijing and New
Delhi and even smaller cities such as Flint, Michigan, are struggling with air pollution and water
problems, key measures of sustainable environment.

V1. Conclusion

My study is focused on a narrow measure of sustainability as measured by water
productivity. While the results reveal interesting managerial variables that significantly impact
water productivity, | believe that the study has implications for broader research on sustainability.
Proponents of sustainable development advocate that economic development is intimately tied to
environmental integrity and social equity. Increasingly, | see that many firms are now subject to
intense public scrutiny with society’s increasing environmental consciousness. In response,
management research and conceptual thinking on ecological sustainability have expanded from a
narrow focus on the concept of pollution control to a broader concept of being socially responsible
that integrates environmental issues into functional considerations. The gains in firm-level water
productivity work as motivators to tangibly demonstrate the determinants of corporate social
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responsibility (CSR). My research findings provide empirical evidence that suggests specific ways
to influence water productivity, and | believe that when extended to other measures of
sustainability (energy productivity, waste productivity), understanding the drivers of sustainability
at the firm level will improve sustainability practices. This is how growing empirical evidence
adds to the development of reliable theories in practice.
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Strategic Innovation at NASA: The Solution Mechanism Guide

By KATHRYN E. KEETON, ELIZABETH E. RICHARD, AND JEFFREY R. DAVIs*!

Strategic innovation is vital for future success of business enterprising, including
governmental entities. However, to embed strategic innovation within the
structural fabric of an organization, sustainable strategic management must
support and infuse strategic innovation across the organization. This paper details
a strategic management process within NASA that established the pathway for a
strategic innovation called the Solution Mechanism Guide (SMG). We propose that
the SMG serve as a critical component of a larger theoretical framework in which
strategic management successfully embeds strategic innovation and provides a
template for other organizations to adopt and tailor to meet their specific needs.
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I. Introduction

Strategic innovation is a fundamentally different way to compete and sustain success in an
existing organization (Charitou and Markides, 2003). Indeed, its importance within organizations
is increasing when considering the advancement of technology and the pace of change across
industries as organizations continue to seek alternative ways to differentiate themselves from their
competition (Berghman, 2012). Researchers have suggested that ambidexterity (defined as an
organization’s ability to reconcile conflicting demands in terms of resources, organization, and
strategic focus that characterize exploitation versus exploration activities) plays a vital role in the
success of an organization’s ability to strategically utilize innovation internally (Tushman and
O’Reilly, 1996; Christensen et al. 2002; Berghman, 2012). This also supports Tushman and
Anderson’s perspective on the importance of congruence between strategic management and
strategic innovation approaches within an organization in order to be effective and successful
(Tushman and Anderson, 1997).

Considering the concept of ‘ambidexterity,” researchers have identified two specific
approaches: structural and contextual ambidexterity. Whereas the structural approach builds on
Duncan’s (1976) argument that organizations need mechanistic structures for efficient exploitation
but need organic ones for creative exploration, contextual ambidexterity focuses on the creation of
an appropriate “context” (e.g., a stimulating culture) to achieve an exploration—exploitation
balance (Berghman, 2012). Current research suggests that the use of an ambidexterity approach
may be influenced by the project stage in order for strategic innovation to be successful
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University of Texas. Email: kathryn.keeton@minervawise.com. Elizabeth E. Richard, Founder and Principal, EER
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(Berghman, 2012). Loose separation is characterized by extensive operational experiments in
separate units that link to the broader organization and enable learning and borrowing between
core and new businesses (Govindarajan and Trimble, 2004 and 2005).

To exemplify the effective interplay between strategic management and strategic innovation,
we share the following case study that describes the successful design, development, and
implementation of the Solution Mechanism Guide (SMG). The SMG is a critical knowledge
management tool that successfully bridges strategic management and strategic innovation
approaches within NASA, empowering employees to utilize innovation tools and platforms,
thereby increasing the use of novel problem solving approaches within the organization itself. This
case study exemplifies how the SMG further bolsters the ambidexterity of the organization from a
loose separation structural approach proposed by Govindarajan and Trimble (2004 and 2005), and
demonstrates that in order for strategic innovation to be effectively embedded into the structural
fabric of an organization, sustainable strategic management must support and infuse strategic
innovation across the organization.

Il. The Strategic Management Process: A Case Study

In 2005, NASA’s Human Health and Performance (HH&P) Directorate grappled with a 45
percent reduction in its research and technology development (R&TD) budget. The directorate,
comprising approximately 1,000 civil servant and contractor scientists, physicians, and engineers,
faced the significant challenge of meeting its mission to optimize crewmember health and
performance in space exploration with a dramatically reduced R&TD budget. In response, the
HH&P leadership formulated a new strategy to build resilience into the organization and buffer
future budget changes. This 2007 strategy charted a new course for the HH&P grounded in the
pursuit of strategic alliances and other collaborative efforts with external partners to augment
internal capabilities and resources, delineating strategic goals and objectives spanning twenty
years (Richard et al., 2009). Goals focused on driving innovation in human health and performance
through collaboration, with an emphasis on solutions that both meet NASA needs and benefit life
on earth.

In 2007, the HH&P directorate began a two-year benchmark study with approximately
twenty external organizations in academia, industry, and other government organizations to assess
how best to identify and manage collaborative relationships. Benchmark results indicated that both
the technical and human resources aspects of alliances needed to be managed and that partnerships
must be established in order to achieve innovation goals among the organizations interviewed.
Implementation of the strategy also resulted in the assessment of open innovation methodologies
to provide technical solutions for diverse unmet technical challenges (Richard and Davis, 2007).

In mid-2009, the HH&P initiated four pilot projects in open innovation to pursue technical
solutions through internet-based organizations that posted challenges to a diverse and non-
traditional group of solvers. Thirty-four challenges (twenty internal to NASA and fourteen external
to NASA) were conducted using different vendors acquired through an open competition
providing open innovation platforms. Based upon the successful results from its initial pilots in
open innovation, the HH&P procured long-term contracts with InnoCentive and yet2.com through
an open competition (InnoCentive, 2010). A third platform (TopCoder) was made available when
HH&P had an opportunity to participate in a Harvard research project. In addition, at the request
of the White House Office of Science and Technology Policy (OSTP), NASA established the
Center of Excellence for Collaborative Innovation (CoECI) in November 2011 to provide
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education and assistance to other federal agencies in running open innovation prize competitions
and to develop, collect, and report metrics (Davis et al., 2015).

I11. Strategic Innovation: The Solution Mechanism Guide (SMG)

Given NASA'’s proud history of advancing innovations internally or using grant funding and
other traditional mechanisms to solve technical problems, the HH&P recognized a need to develop
a tool that would utilize both existing and new methods of problem solving to effectively support
sustainable strategic innovation and create a culture of collaborative innovation within the
directorate. While initial efforts successfully paved the way to increase openness and acceptance
of crowdsourcing platforms, a tool that could guide users to an optimal problem solving solution
while simultaneously increasing their awareness and understanding of these novel problem solving
methods was needed to achieve a culture that embraced collaboration.

To begin this project, a formal needs analysis was conducted to confirm the necessity for this
type of tool. Interviews were carried out with individuals representing multiple technical areas of
expertise across a range of focus areas including aerospace medicine, biomedical research and
environmental sciences, and human systems engineering. Concurrently, a small benchmarking
effort was initiated to examine how other organizations have implemented new process models of
innovation, what barriers they encountered, what strategies they employed to address these
barriers, and how they evaluated the success of utilizing these platforms (data from the initial
benchmarking effort described above was also included). Results suggested strong agreement
among HH&P technical experts that education, training, and resources (e.g., a prescriptive tool or
guide) were needed in order to fully adopt these new methods, supporting initial feedback that was
received from early adopters. In conjunction with these voiced needs, results from the
benchmarking efforts indicated that improving communication, reducing known barriers, and
providing needed support to employees in order to ensure innovative initiatives success were all
critical factors to creating an organizational change or shift towards open innovation (Davis et al.,
2014). Altogether, these results provided a strong rationale for development of the SMG.

The SMG fully integrates the new resource methods available in collaboration and open
innovation with traditional problem solving methods currently used by the HH&P, and provides
users a unique hands-on experience so that they may learn and educate themselves about the
diverse range of problem solving tools at their disposal. It serves as both a training and resource
tool and acts as a catalyst to improve communication across the directorate, providing needed
support for technical experts, and reducing known barriers (e.g., management buy-in). The result
is to empower SMG users to make more informed decisions, and effectively drive cultural change
within the directorate towards embracing open innovation and alternative problem solving
methodologies (Davis et al., 2014).

IV. Development and Design of the SMG (Alpha Version)

The design and content of the SMG were created with combined input from a small panel of
experts who were specifically selected to represent the diverse range of technical expertise,
background, and focus areas of the HH&P. Members spanned an array of management levels and
technical disciplines within the directorate and consisted of both civil servants and contractors to
ensure that a complete perspective was acquired to influence the design and content of the tool.
Representatives from NASA’s Legal and Procurement Offices were also included on the panel to
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inform inclusion of specific solution mechanisms. The panel agreed to create this tool in phases to
allow for the opportunity to obtain user feedback so that necessary changes could be made based
on this input (i.e., fail early and often). Panel members met on a frequent basis to be able to quickly
respond to feedback received and to reach consensus on key design and content aspects of the tool.
Main functionality and features of the SMG focused on five distinct aspects:

1. Filtering Mechanism: users could narrow down possible mechanisms based on their
needs/criteria (e.g., the SMG for solution mechanisms (similar to a travel search engine
that compares alternative solutions for travel))

2. Education Portal: users could enjoy dual-functionality of the SMG, which is both a
resource guide and learning tool

3. Metrics Repository: metrics for each solution mechanism are captured and tracked
historically to determine effectiveness of the SMG over time

4. Active Updating: the SMG has a robust administrative capability so content can be easily
updated, revised, etc. to ensure the most accurate and effective data is provided and to
allow for customization by other groups, departments, centers, etc.

5. Transfer of Training: key resources (e.g., point of contact for each mechanism) are
provided within the SMG so users can easily get started in implementing a specific solution
mechanism by contacting an expert in that particular solution mechanism

The alpha version of the SMG (which included only one filtering question that categorized
mechanisms based on the stage of development or maturity of the problem/research focus) was
completed in the spring of 2013 followed by a first round of user evaluations. Focus groups were
conducted and sixty persons from the HH&P participated. Users were able to try out the tools for
themselves using a provided computer. After receiving a short overview, participants navigated
the tool on their own. At the end of each session, participants completed an evaluation survey and
provided feedback. Results indicated that users liked the overall look and feel of the tool (80
percent), found the tool easy to navigate and use (62 percent), felt that a lot of the information was
new to them (58 percent), felt that the tool provided helpful information (74 percent), and thought
that they would likely use this tool on the job (62 percent). These results were very encouraging
and provided the needed evidence for the HH&P to move forward with developing a complete
software tool for users (please see Figures 1-5).

Figure 1: Overall Look and Feel of the SMG
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Figure 2: Ease of Use with the SMG
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Figure 3: New Information in the SMG
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Figure 4: The SMG Provides Helpful Information
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Figure 5: Intentions to Use the SMG
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V. Development and Design of the SMG (Beta Version)

Based on the positive feedback that was received from user evaluations of the alpha version
of the SMG, funding was secured to develop the beta version of the tool. The beta version of the
SMG includes full software functionality with both a filtering feature (the administrator can
determine which questions to filter possible mechanisms), as well as a resource/education feature
(where new users can learn about the tool and interesting topics related to the tool) and a robust
administrative portal, allowing for real-time updates and/or changes to the tool as needed. The
SMG also features a “compare” feature that allows the direct comparison of the features of up to
four solution mechanisms. Beta development of the SMG began in January 2014 and was
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completed by July 2014 through a series of development challenges launched from the TopCoder
platform (in total, 23 contests were run including 359 registrants from thirteen different countries,
with 99 submissions).

A second evaluation within the HH&P Directorate was completed over the fall and winter of
2014. In total, over 90 individuals participated and provided feedback after rigorous testing of the
tool. Whereas the first evaluation was focused more on the utility and usefulness of the concept
and the design of the SMG itself, this second evaluation focused more on identifying bugs, issues,
and/or problems with the tool that needed to be addressed before full implementation within
HH&P. In total, six major bug fix requests were gleaned from this evaluation and were elevated
to TopCoder to be fixed. These identified issues were addressed, and the SMG was made ready
for launch over the summer of 2015.

V1. Implementation of the Solution Mechanism Guide

The SMG was officially launched within the HH&P Directorate in the fall of 2015. HH&P
uses Piwik, an open source website tracking application, to provide data on the number of users
that visit the SMG site and its different pages. In addition, the SMG contents itself contains a
characteristic that captures the number of a specific mechanism currently in place (e.g., six Space
Act Agreements, ten grants, etc.). This data serves as a baseline for each mechanism, and these
numbers can be updated and tracked over time to inform how usage of mechanisms may change
due to the use of the SMG (i.e., essentially providing an ‘effectiveness’ indicator of the SMG).

The SMG was officially launched in July 2015 within HH&P at a formal directorate-wide
employee event. Since this official launch, the SMG has received a growing number of hits to the
site, and early traffic (pre-marketing) numbers are showing promise and growth.

Figure 6: Piwik Analytic Data: Hit Sites to the SMG Website
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Since summer 2015, one-on-one evaluations have been conducted within the HH&P
Directorate for an emerging leadership team at NASA Headquarters, and by the Strategic
Partnerships Office at the NASA Johnson Space Center. Overwhelming positive feedback has been
received (and captured from a feedback survey that was administered) from all of these evaluation
efforts. Out of the surveys completed, the majority of participants agreed that the SMG provided
information not previously known, and would be useful on the job; they anticipated using the SMG
if given access (these findings concur with previous results from the first phase evaluation effort
described above).



VOL. 16[1] KEETON, RICHARD, AND DAVIS: STRATEGIC INNOVATION AT NASA 57

The one-on-one evaluations within the HH&P targeted the diverse areas that comprise this
directorate, and participants represented these areas including operations, hardware, research, and
medicine. These participants provided real scenarios/problems from their work areas to assess how
the SMG might inform project management decisions. Participants were able to review how the
SMG would provide insight into available mechanisms given the specific criteria of their
problem/issue, and at the same time these users were able to provide real-time feedback to the
developers about possible improvements and/or comments for consideration.

VII. The HH&P Strategic Innovation Framework

In her 2012 empirical study, Berghman discusses various structural designs for strategic
innovation in the literature, comparing separation and integration designs with structural and
contextual ambidexterity strategies. The appropriate ambidexterity approach may differ both by
innovation type and by the phase of the innovation project. Smith et al. (2008) concluded that
organizational structure is a critical factor in innovation management, and that organizational
culture is a key factor that impacts all other factors and is impacted by the others, continuously
developing and evolving during the strategic innovation process.

The structural ambidexterity strategy follows the classical organizational design argument
that efficiency and effectiveness goals each require different structures (Burns and Stalker, 1961).
It builds on Duncan’s (1976) argument that organizations need mechanistic structures for efficient
exploitation but organic ones for creative exploration. This view is further advanced by Tushman
and Anderson (1997). Due to this irreconcilability, the structural ambidexterity approach proposes
to physically separate exploration from exploitation activities in an organization. More recently,
Govindarajan and Trimble (2005) advanced a loose separation strategy, where the separate
innovation unit maintains strong links to the core organization. Even though the new organization
may be geographically isolated from the established business, operational links enable the
innovation unit to borrow core assets. According to Govindarajan and Trimble (2005), the “dual-
purpose organization” possesses the ideal characteristics for strategic innovation.

The HH&P designed, developed, and implemented the SMG using a strategic innovation
strategy that is best described by Govindarajan and Trimble’s (2005) loose separation structural
ambidexterity strategy. The concept for this knowledge management tool was grounded on the
need to create a culture of collaborative innovation in an organization that historically innovated
internally or via collaborations with known institutions using traditional grant funding
mechanisms. We posit that this congruence between the strategic management and strategic
innovation within this project strongly influenced its success (both past and present).

The directorate established a Strategic Planning and Execution (SP&E) group separate from
the technical organizations responsible for advancing technology innovations within the HH&P.
This new innovation unit advanced the concept and managed the development of the SMG tool,
but developed the tool by working closely with the core technical divisions and support
organizations through all stages of developing and testing. The collaborative effort enabled an
iterative process that involved the end users from the earliest phase of development through testing
to encourage adoption and diffusion of the innovation across the technical organization. This
innovation strategy is best described as “disruptive” by Pisano (2015), who defines it as one that
requires an organization to change its business model, but uses existing technical competencies to
innovate. Establishing the SP&E group exemplified the new business model, while the SMG was
developed by a collaborative effort that relied on existing technical competencies.
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VII1. Conclusions

This paper highlights a case study of strategic and sustainable innovation, tracks the
chronological development of the SMG, and demonstrates its congruence with a loose separation,
structural ambidexterity approach. To successfully implement and utilize crowdsourcing, and
thereby create a culture of collaborative innovation, NASA needed to increase awareness about
crowdsourcing platforms and about which are best for a particular problem, providing a tool that
empowers employees to select the mechanism that best fits their particular project needs. The SMG
addresses all of these requirements, exemplifying strategic innovation in support of the strategic
management process grounded in the strategy for the HH&P Directorate. Establishment of a
separate innovation unit, the SP&E group, facilitated the success of this effort by working closely
with the core technical groups of the directorate.

This strategic management process outlines a successful path of development for tools
needed to promote the use of crowdsourcing mechanisms. Our approach encouraged a fairly rapid
development process, facilitating multiple fine-tuning opportunities of needs and requirements and
ensuring that the final product was a true representation of the needs presented by our users. It
incorporated feedback from the technical core group at critical touch points along the development
path, promoting buy-in and increased awareness of the benefits the tool offered. Once
implemented, tracking the usage of the SMG via Piwik Analytics allows for an objective
evaluation of its effectiveness over time.

In sum, the HH&P used Govindarajan and Trimble’s (2005) structural, loose separate
ambidextrous organizational strategy for the systematic creation of the SMG. It is also aligned
with Pisano’s (2015) disruptive innovation strategy. The tool enables new organizational
capabilities by adopting a new business model while relying on existing technical capabilities to
develop it, advances sustainable innovation across the organization, and promotes a culture of
collaborative innovation. We hope this approach inspires other organizations to find their own
pragmatic approach in using strategic management to successfully drive strategic innovation.
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Corporate sustainability has become an economic and strategic imperative with
the potential to create opportunities and risks for businesses. The tension and
possible link between economic sustainability performance (ESP) and non-
financial environmental, social, and governance (ESG) sustainability performance
have been extensively yet inconclusively debated in business literature. This paper
attempts to fill this void by proposing a framework consisting of four integrated
strategies of the sustainability theory integration, sustainable shared value
creation, continuous performance improvements, and sustainability performance
reporting and assurance. Propositions are advanced for each of these four
strategies in promoting future sustainability research.
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l. Introduction

In today’s business environment, global businesses are under close scrutiny and profound
pressure from lawmakers, regulators, the investment community, and their diverse stakeholders to
focus on sustainability performance (Rezaee, 2015). In recent years, corporate sustainability has
evolved from the focus on promoting corporate social responsibility (CSR), and environmental,
social and governance (ESG) performance to sustainability initiatives that can drive revenue
growth and high quality financial performance (International Federation of Accountants, 2015).*
Corporate sustainability has recently advanced to the central stage of business strategies, and
business scholars now consider CSR as a component of corporate sustainability (Kiron et al., 2015;
Ng and Rezaee, 2015; Jain et al., 2016; Rezaee, 2016). In this evolving and highly opaque field of
corporate sustainability (Wijen, 2014), where the relation between financial economic

* Zabihollah Rezaee, Ph.D, Thompson-Hill Chair of Excellence and Professor of Accountancy, Fogelman
College of Business and Economics, 300 Fogelman College Administration Building, University of Memphis,
Memphis, TN 38152-3120. Phone: (901) 678-4652. Fax: (901) 678-0717. Email: zrezace@memphis.edu.

1 The terms business sustainability, corporate social responsibility (CSR), and triple bottom line of focusing on
environmental, social, and governance (ESG) have been interchangeably used in the literature and authoritative
reports. Rezaee (2015) and Brockett and Rezaee (2012) define sustainability as the process of focusing on the
achievement of financial economic sustainability performance (ESP) in creating shareholder value while recognizing
the importance of environmental, social, and governance (ESG) performance in protecting the interests of other
stakeholders. Nidumolu et al. (2015, p. 3) argue that at its core sustainability is “about protecting and strengthening
foundations for long-term success” by “being farsighted and planning ahead” in order to “minimize social and
environmental harm, while maximizing business opportunity” in creating stakeholder value. Tonello and Singer
(2015a: 1) define corporate sustainability as “the pursuit of a business growth strategy by allocating financial or in-
kind resources of the corporation to ESG practices.”
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sustainability performance (ESP) and non-financial ESG sustainability performance may be
viewed as complementing/completing or conflicting/competing (Rezaee, 2015 and 2016),2 where
sustainability guidelines for the most part are still voluntary (Gilbert et al., 2011; Rezaee, 2016),
and while there are a number of divergent sustainability theories (Aguilera et al., 2007; Starik and
Kanashiro, 2013), there is a need for a strategic imperative and pragmatic approach to corporate
sustainability.

This paper presents a framework for a strategic imperative and pragmatic approach in
managing sustainability performance and provides an integrated and holistic approach to corporate
sustainability performance and reporting. The proposed framework is composed of four integrated
strategies of sustainability theory implication, shared value creation, continuous sustainability
performance improvements, and sustainability performance reporting and assurance as illustrated
in Table 1 and explained in the following sections.® Propositions are advanced for each of these
four strategies in promoting future research in sustainability. The relevance and implications of
the proposed sustainability framework to business organizations and future research are also
presented.

Following this introduction, Section Il reviews sustainability literature, which suggests that
existing literature is not adequately addressing tensions among dimensions of sustainability
performance. The four strategies of theory implication, shared value creation, continuous
performance improvements, and sustainability performance reporting and assurance are examined
in sections 111 to VI respectively. The last section concludes the paper, including a discussion on
policy and managerial and academic implications of corporate sustainability with suggestions for
future research.

2Ng and Rezaee (2015) define ESP as a long-term sustainable financial performance measured in terms of accounting-
based measures (return on equity, sales), market-based measures (stock returns, market-book value), and long-term
investments (R&D and advertising).

3Much of the discussion of the proposed framework comes from Rezaee (2016).



Table 1: An Integrated Sustainability Framework

Sustainability

Sustainability

Sustainability

Stakeholders Capitals Risks Performance Shared Value Actions L - Reporting/
Initiatives Theories
Assurance
Management | Strategic Capital Failure Purpose/Mission | Strategic Management Long-term strategic | Stewardship Management
planning performance decisions reporting discussion &
analysis
Shareholders | Financial Capital Financial Economic/ Create Improve market Management Agency/ Financial
financial shareholder and accounting fiduciary duty is to Shareholder statements and
value performance, create shareholder audit reports
earnings, growth, | value.
R&D investment
Governance Human Capital Strategic/ Governance Effective Independent Management should | Shareholder/ Governance
Participants Operational governance board, board design and Stakeholder reports and
and ethical committees, implement effective assurance
culture executive corporate
compensation, governance
internal controls measures to protect
stakeholder
interests.
Society Social Capital Reputation | Social Corporate Customer Management should | Legitimacy/ Social reports
Social satisfaction, work | invest in corporate Signaling and assurance
Responsibility | environment, social responsibility
corporate giving (CSR) activities that
create good brand,
image and
reputation.
Environment | Compliance/Regulatory | Compliance | Environmental Leave a better | Understanding of | Management should | Institutional Environmental
Capital environment complex climactic | comply with all reports and
for the next dynamics, applicable assurance

generation

compliance with
environmental
laws

environmental laws,
rules, regulations,
and best practices to
mitigate
environmental risks.
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This study contributes to the sustainability literature in several ways: First, this paper is an
attempt to reconcile the perceived conflict between achieving financial ESP to create shareholder
value and achieving non-financial ESG sustainability to protect the interests of other stakeholders.
Second, there are four integrated themes of the suggested sustainability framework which enable
organizations to take their sustainability initiatives from the current greenwashing and publicity
stage to the top of the agenda for their directors and executives to integrate into their corporate
culture, infrastructure, and business models. The first theme posits that the business sustainability
framework and its sustainability performance dimensions are driven by and built on stakeholder
and stewardship theories, while other theories (shareholder, legitimacy, signaling, and
institutional) are relevant in providing justification for engaging in sustainability performance and
reporting sustainability information. The second theme indicates that the main goal and objective
function for business organizations is to create shared value for all stakeholders by maximizing
firm value. The goal of firm value maximization can be achieved under business sustainability by
protecting the interests of all stakeholders including investors, creditors, suppliers, customers,
employees, the environment, and society. The third theme is the time horizon of balancing short-
term and long-term performance in all dimensions of sustainability performance. The final theme
is the multidimensional nature of sustainability performance. The relative importance of the
financial ESP and non-financial ESG dimensions of sustainability performance with respect to
each other and their contribution to shared value creation is affected by whether these sustainability
performance dimensions are viewed as competing with, conflicting with, or complementing each
other. The multidimensional sustainability performance is interrelated and should be integrated
into business models and management processes and reporting in creating shared value for all
stakeholders.

The third contribution of this paper is that management can use the proposed framework in
integrating both financial and non-financial sustainability performance dimensions into its
business model, managerial processes, and reporting from purchasing and inbound logistics,
production design, manufacturing processes to distribution, outbound logistics, customer services,
and social and environmental initiatives. Corporate sustainability has advanced from a main focus
on corporate social responsibility (CSR) and corporate governance to integration into corporate
culture, mission, strategy, business model, and management processes and reporting. A recent
research conducted by MIT Sloan Management Review, the Boston Consulting Group, and the
United Nations Global Compact (UNGC) suggests that business sustainability is moving away
from isolated and opportunistic efforts with a main focus on CSR and toward a more integrated,
holistic, and strategic approach embracing all dimensions of sustainability performance and
engaging diverse stakeholders (Kiron et al., 2015). Thus, business organizations and their boards
of directors and executives can use the proposed sustainability framework to advance corporate
sustainability from its current status of branding and greenwashing to the strategic imperative of
integrating sustainability into the business model and corporate culture in creating shared value
for all stakeholders. Investors can benefit from the proposed sustainability framework as they
consider various dimensions of financial ESP and non-financial ESG in their investment decisions.

Fourth, future research can use the framework and its propositions in studying the joint and
integrated effects of financial and non-financial sustainability performance on management
decisions (operating, investing, and financing), financial and market attributes (stock prices, return
on investment, and cost of capital), corporate governance measures (board of directors
characteristics, executive performance, and compensation), risk assessment and management, and
the corporate reporting process. The proposed sustainability framework attempts to reconcile the
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perceived conflict between achieving sustainable financial ESP in creating shareholder value and
achieving non-financial ESG sustainability in protecting the interests of other stakeholders, which
provides the much needed theoretical foundation for the development of research hypotheses in
testing the possible link between financial and non-financial dimensions of sustainability
performance. While the extant literature has contributed to our understanding of the drivers of CSR
and its effect on financial and market performance and firm value, it is often conducted in an
isolated fashion and thus does not reflect the integrated impacts of financial ESP and non-financial
ESG sustainability performance measures. Therefore, there are numerous research opportunities
in sustainability, including corporate governance, environmental sustainability, sustainable supply
chain management, sustainability in education, sustainability in economic, social, ethical,
governance, and cultural contexts, sustainability policy and practices, integrated reporting on
sustainability performance, assurance on sustainability reporting, and the role of policymakers,
who are standard-setters in the advancement of corporate sustainability.

Finally, the proposed sustainability framework can be used by academics in integrating
corporate sustainability education into the curriculum of business and law schools. Despite the
importance of corporate sustainability to corporations, investors, and the business community
worldwide, there is limited research on the status of corporate sustainability education. Rezaee and
Homayoun (2014) examine the coverage of sustainability education and find that as demand for
and interest in sustainability education has increased in recent years, more business and law
schools are planning to provide such education. The coverage of sustainability education topics in
a separate course or their integration into existing business and law courses includes the discussion
of both financial ESP and non-financial ESG dimensions of sustainability performance and related
theories, standards, and risks discussed in this paper. The use of the module approach to
sustainability education enables instructors to customize their syllabi by promoting critical
thinking and the flexibility to cover all aspects of corporate sustainability in their course.

Il. Institutional Background and Literature Review
A. Institutional Background

The term sustainability or sustainable development was first defined in the Brundtland
Report in 1987 as “...development that meets the needs of the present without compromising the
ability of future generations to meet their own needs.” (World Commission on Environment and
Development, 1987, p. 43).% Business sustainability is a relatively new concept, which has been
defined as “the pursuit of a business growth strategy by allocating financial or in-Kind resources
of the corporation to ESG practices.” (Tonello and Singer, 2015b, p. 1), and which is basically a
process of focusing on the achievement of all five EGSEE (economic, governance, social, ethical,
and environmental) dimensions of sustainability performance (Brockett and Rezaee 2012; Rezaee
2015). In this context, sustainability focuses on activities that generate financial economic and
non-financial ESG sustainability performance through maximizing corporate governance

4 This definition is criticized for not being adequately specific about whose or which needs should be addressed, and
it focuses primarily on environmental sustainability (Starik and Kanashiro, 2013).
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effectiveness and business opportunities and minimizing environmental and social harms, and,
above all, securing long-term success in creating stakeholder value.’

Corporate sustainability is advancing from greenwashing and branding to a business
imperative as high-profile global companies employ sustainability development in creating
opportunities for business growth, innovating new products and services, and generating revenue.
International businesses and global investors utilize sustainability performance information and
look beyond a company's financials in making business and investment decisions (Rogers, 2015),
and about three quarters of investment professionals use ESG performance information when
making investment decisions (CFA Institute, 2015). A recent research conducted by MIT Sloan
Management Review, the Boston Consulting Group, and the United Nations Global Compact
(UNGC) suggests that business sustainability is moving away from isolated and opportunistic
efforts with a main focus on CSR and toward a more integrated, holistic, and strategic approach
embracing all dimensions of sustainability performance and engaging diverse stakeholders (Kiron
etal., 2015).

A new report indicates that global business organizations are expected to “take responsibility
for a broader range of sustainability issues, such as social and environmental aspects that will
ultimately affect financial performance and an organization’s ability to create value over time”
(International Federation of Accountants, 2015, p. 3). Global investors consider various
dimensions of sustainability performance in their investment analysis, as socially responsible
investing (SRI) has increased by more than 22 percent to $3.74 trillion in managed assets during
the 2010-2012 period (Social Investment Forum, 2012). Stock exchanges worldwide either require
or recommend that their listed companies report sustainability information (e.g., Singapore Stock
Exchange, 2011; Toronto Stock Exchange, 2014; Hong Kong Stock Exchange, 2015), and more
than 6,000 European companies will be required to disclose their non-financial ESG sustainability
performance and diversity information for their financial year 2017 (European Commission,
2014).

The 2013 United Nations study suggests that non-financial ESG dimensions of sustainability
performance are as important as financial performance, and thus they are value-relevant to
investors, presenting new risks and opportunities when assessing portfolio investment valuation
(United Nations Global Compact, 2013). Business sustainability has recently drawn the attention
of corporate directors and executives, as evidenced by the recent UNGC report where a high
majority (87 percent of 3,795 surveyed managers) agree that boards should play a strong role in
sustainability development, whereas only 42 percent report that their boards actually were engaged
in business sustainability, and 90 percent agree that executives should address sustainability
challenges (Kiron et al., 2015). However, a recent survey reveals that the majority of investors are
dissatisfied with currently disclosed sustainability information regarding the recognition of
sustainability-related financial risks and opportunities (82 percent), comparability of sustainability
reporting (79 percent), and the relevance and implications of sustainability risks (74 percent)
(PricewaterhouseCoopers, 2015). Another survey conducted by KPMG in 2015 of the largest 100
companies in 45 countries indicates that about three in five companies worldwide included non-
financial ESG sustainability performance information in their annual reports in 2014, compared
with only one in five in 2011 (KPMG, 2015). The 2016 survey of global investors suggests that

> The Global Reporting Initiative (GRI) in its G4 sustainability guidelines promotes an integrated reporting on these
five economic, governance, social, ethical, and environmental (EGSEE) dimensions of sustainability performance
with the ethical dimension being incorporated into other dimensions (Global Reporting Initiative, 2013).
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more than 75 percent of investment firms take into consideration ESG sustainability performance
in making investment decisions (Unruh et al., 2016).

B. Literature Review

Much of the academic literature has focused on CSR and its drivers, performance, and
impacts on financial operations and earnings. However, as stated by Rehbein (2014), the role that
management plays in determining CSR investment and drivers as a subset of business
sustainability deserves more academic inquiry. This paper views CSR as an integral component of
business sustainability. This view is shared by other researchers (e.g., Ng and Rezaee, 2015;
Rezaee, 2015; Khan et al., 2016), and thus the remainder of this section focuses on reviewing
several streams of research relevant to corporate sustainability theories, standards, performance,
reporting, and assurance as summarized in Table 2.

The first two columns of Table 2 provide a synopsis of the related research relevant to
sustainability theories and standards. Studies in this area examine the theoretical framework and
related standards for corporate sustainability and their implications for policymakers, practitioners,
and researchers. For example, Carter and Easton (2011) and Connelly et al. (2011) suggest the use
of multiple theories of shareholder, stakeholder, institutional, signaling, legitimacy, and
stewardship in analyzing the link between sustainability performance and managerial processes
including supply chain management. These multiple theories and their applications to corporate
sustainability performance, reporting and assurance are discussed in detail in Section I1l. Foerstl
et al. (2015) identify five interdependent contextual drivers of sustainability which are grouped to
stakeholder-related drivers, process-related drivers, and product-related drivers. Several other
related studies discuss the role of the International Organization for Standardization (ISO)
standards including the applications of several 1SOs (9000, 14000, 20121, 26000, 27001, 31000)
to corporate sustainability as presented in Section IV. For example, Rondinelli and Vastag (2000),
Bansal and Hunter (2003), and Potoski and Prakash (2005) point out that the use of ISO
certifications can promote compliance with best practices of CSR and environmental regulations.
Furthermore, loannou and Serafeim (2012) develop an annual composite corporate social
performance (CSP) index for companies using provisions of many of these 1SOs.
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Columns three, four and five of Table 2 provide synopses of several studies that examine the
link between financial ESP and non-financial ESG dimensions of sustainability performance and
their integrated effects on financial and market performance as well as risk assessment, cost of
capital, and firm value. This category of research consists of several studies such as Dhaliwal et
al. (2011) and EIl Ghoul et al. (2011) which provide empirical evidence that suggests that ESG
programs improve a firm’s future financial performance. Several studies examine the benefits of
sustainability and whether sustainability investments in environmental and social issues pay off in
terms of customers’ perceptions toward products and services (Bansal and McKnight, 2009; Carter
and Easton, 2011; Fawcett and Waller, 2011; Luchs et al., 2010). Jain et al. (2016) report that ESP
and ESG sustainability performance dimensions are linked and that short sellers avoid firms with
high ESG scores and tend to target firms with low ESG scores. Huang and Watson (2015) review
research on CSR/ESG published in the last decade in thirteen top accounting journals and conclude
that it is difficult to measure financial impacts of CSR initiatives in terms of their associated costs
and potential benefits. Taken together, these studies report a U-shaped relationship between
financial and non-financial dimensions of sustainability performance where very small and very
large firms are more likely to engage in CSR activities and performance.

The relationship between various financial ESP and non-financial ESG dimensions of
sustainability performance and firms’ risk (and thus their cost of capital including debt and equity
capital) has been examined in numerous studies. Spicer (1978) argues that there is a moderate to
strong relationship between a firm’s common shares and its CSR performance with respect to
environmental risk. Ng and Rezaee (2015) find that both financial economic and non-financial
ESG sustainability performance are negatively associated with cost of equity capital, and the link
between financial performance and cost of equity is stronger in the presence of ESG sustainability
performance. Several other studies (e.g., Corbett and Klassen, 2006; Pagell et al., 2006) document
the relevance of green and social initiatives to supply chain management by investigating whether
it pays to be green and socially responsible and how business organizations should deal with
environmental and social issues.

The last column of Table 2 presents results of several studies pertaining to sustainability
reporting and assurance and their role in communicating financial ESP and non-financial ESG
sustainability information to stakeholders. The interaction between (and of) voluntary
(nonfinancial) and mandatory (financial) dimensions of sustainability performance disclosures has
been examined in scholarly research (Beyer et al., 2010; Einhorn, 2005; and Verrecchia, 1983 and
2001) by performing an analysis. It finds that mandatory disclosures significantly affect voluntary
disclosure strategies and specifically states that “the value of mandatory disclosure requirements
cannot be properly assessed without an understanding of what, if any, voluntary disclosures might
be made in addition to the mandatory disclosures.” Several studies suggest that firms with good
ESG information make the most exhaustive disclosures and thus voluntarily disclose such
information to reduce information asymmetry and avoid adverse selection (e.g., Al-Tuwaijri et al.,
2004; Clarkson et al., 2011; and Verrecchia, 2001). Other studies (e.g., Bebbington and Larrinaga,
2014; Contrafatto, 2014; Gray, 2010; and Hopwood, 2009) underscore the importance of proper
accounting, reporting, and assurance of sustainability information. Selmier et al. (2015) propose a
business model of language resource acquisition policy to communicate CSR performance to
stakeholders.

Taken together, findings of prior research as summarized in Table 2 provide mixed evidence
of the link between financial ESP and non-financial ESG sustainability performance dimensions
and their integrated effects on financial and market performance and cost of capital and firm value.



VOL 16 [1] REZAEE: CORPORATE SUSTAINABILITY 69

While these streams of research have contributed to our understanding of factors affecting business
sustainability, they are often conducted in an isolated fashion with the main focus on social,
governance, and environmental sustainability and thus do not reflect the integrated impacts of
drivers of financial and non-financial sustainability performance and their integration into
corporate culture and management strategies, processes, and reporting. As corporate sustainability
is gaining deserved attention from international businesses, policymakers, regulators, and
investors, more research needs to be done in examining various aspects of corporate sustainability
including theories, standards, performance, risks, and sustainability reporting and assurance as
discussed in the next several sections.

This paper seeks to shed light on the tensions between financial and non-financial
sustainability performance measures in creating stakeholder value by presenting an integrated
theoretical framework that addresses both positive and negative sustainability externalities.
Corporate sustainability demands integrated efforts by management and changes in corporate
culture and managerial mindset from focusing on the short-termism of the tangible quick wins to
the achievement of long-term and sustainable financial and non-financial performance. Given the
ever-growing attention to corporate sustainability and mixed empirical results of the possible link
between financial and non-financial components of sustainability performance, this paper
develops a framework that presents an integrated and holistic framework for business
sustainability performance and reporting. The proposed framework consists of sustainability
theories, continuous performance, shared value, and sustainability reporting and assurance as
presented in the following sections of I11-V1.

I11. Sustainability Theories

Rezaee (2016) discusses several theories including agency/shareholder, stakeholder,
signaling/disclosure, institutional, legitimacy, and stewardship relevant to corporate sustainability.
These theories are summarized in this section and can collectively explain the interrelated
dimensions of sustainability performance and their integrated link to corporate culture, business
model, and managerial strategies, processes, and practices and their implications for international
businesses. These theories provide a theoretical foundation to analyze the various financial ESP
and non-financial ESG dimensions of sustainability performance and their integrated effects in
creating shared value for all stakeholders.

A. Agency/ Shareholder Theory

Agency/shareholder theory focuses on risk sharing and agency problems between
shareholders and management by suggesting that the interests of principals (owners) and their
agents (executives) are often not aligned (Fama and Jensen, 1983). In the context of agency theory,
moral hazards occur in the presence of information asymmetry where the agent (management)
acting on behalf of the principal (shareholders) knows more about its actions and/or intentions than
the principal does due to a lack of proper monitoring of the agent. The implications of shareholder
theory for sustainability performance are that management incentives and activities often focus on
short-term earnings targets which are normally linked to executive compensation and detract from
achieving sustainable and long-term performance for shareholders. Under this theory, non-
financial ESG sustainability activities (particularly CSR expenditures) are typically viewed as the
allocation of firm resources in pursuit of activities that are not in the best interest of shareholders,
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even though they may create value for other stakeholders. Thus, firms should focus on creating
shareholder value and leave the decisions about social responsibility to their shareholders. There
is information asymmetry, as only senior management typically knows the true representation of
financial reports. Thus, to mitigate the perceived information asymmetry, management may
choose to voluntarily disclose non-financial ESG performance information.

B. Stakeholder Theory

Stakeholders have a reciprocal relationship and interaction with a firm in the sense that they
contribute to the firm’s value creation, and the firm’s performance affects their well-being.
Freeman’s (1984) stakeholder theory and Jensen’s (2001) “enlightened value maximization”
theory recognize maximization of sustainable performance and the long-term value of the firm as
the criteria for balancing interests of all stakeholders. In the context of shareholder wealth
maximization and stakeholder welfare maximization, non-financial ESG sustainability activities
create both synergies and conflicts. Stakeholder theory suggests that sustainability activities and
performance enhance the long-term value of the firm by fulfilling the firm’s’social responsibilities
(Campbell, 2007), meeting their environmental obligations (Clarkson et al., 2011), and improving
their reputation (Weber, 2008). However, these sustainability activities may require considerable
resource allocation that could conflict with shareholder wealth maximization objectives and force
management to solely invest in sustainability initiatives that would result in long-term financial
sustainability.

Stakeholder theory applies to all managerial processes in the sense that the synergy and
integration among all elements of the business model and its processes are essential in achieving
overall sustainable performance objectives (Donaldson and Preston, 1995; Freeman, 2010). From
the stakeholder’s perspective, an organization is viewed as part of the social system consisting of
groups that work together to achieve the system goals. However, management may take actions to
improve sustainability performance that benefit particular stakeholders (shareholders) who have
the power to influence its compensation. Cormier et al. (2005) argues that management’s
consideration of stakeholders’ interests is a key determinant of focus on social and environmental
sustainability performance and disclosures. The application of stakeholder theory to management
processes suggests that a company should be viewed as a nexus of all components of a firm’s
managerial processes, including inbound and outbound logistics, processes and operations,
finished products and customer interface, distribution channels, and services, which are integrated
to achieve sustainability performance in all five EGSEE dimensions.

C. Legitimacy Theory

Legitimacy theory, which was built on a socio-political view, posits that firms should
preserve their legitimacy by fulfilling their social and political contracts. Firms should
communicate valuable and relevant financial ESP sustainability performance information and
engage in non-financial ESG sustainability activities to obtain legitimacy and fulfill the ‘social
contract’ (Guthrie and Parker, 1989; Tilling, 2004). Legitimacy theory suggests that non-financial
ESG sustainability performance is desirable for all stakeholders, including customers, society, and
the environment. The theory also proposes that non-compliance with social norms and
environmental requirements threatens organizational legitimacy and ,financial sustainability, and
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thus organizations use environmental and social disclosures to satisfy society’s demands (Guthrie
and Parker, 1989; Tilling, 2004).

Legitimacy theory is important in solidifying companies’ reputations, and thus their products
and services must be desirable, proper, and of a quality within social norms and values, and must
benefit rather than harm the environment and society (Suchman, 1995). For example, tobacco
companies may increase their shareholder wealth (promoted by shareholder theory) by selling their
products at the risk of harming the health of customers. Sustainability is an integral component of
management strategies, particularly when there is conflict between the corporate goals of
maximizing both financial and social goals. The existence and persistence of such conflicts require
corporations to establish managerial policies, programs, and practices to ensure their boards of
directors and senior executives set an “appropriate tone at the top,” take sustainability and the
social interest seriously, and require their suppliers to adhere to product quality and social and
environmental requirements.

D. Signaling Theory

Signaling theory helps explain management incentives for achieving both financial ESP and
non-financial ESG dimensions of sustainability performance and investors’ reaction to the
disclosure of sustainability performance information (Grinblatt and Hwang, 1989). Signaling
theory suggests that firms disclose “good news” through the use of various mandatory financial
reports on their ESP and voluntary reporting of non-financial ESG sustainability performance to
differentiate themselves from less sustainable firms. The signaling theory suggests that firms
should promote their good sustainability stories and communicate effectively with all stakeholders
to build branding and develop a good reputation for themselves. However, the expected link
between a firm’s voluntary non-financial sustainability performance reporting and the use of these
signals is ambiguous. Healy and Palepu (2001) suggest that firms’ voluntary reporting may act as
a complement to signal information about expected future financial performance. Alternatively,
these signaling mechanisms could be substitutes, suggesting a negative relationship between the
probability of voluntary disclosures and the use of these signals (Grinblatt and Hwang, 1989).
Signaling theory encourages business organizations to communicate with all stakeholders
(including supply chain partners) regarding the synergy, integration, and resource dependency of
different components of supply chain management and send a uniform signal to achieve both
financial ESP and non-financial ESG dimensions of sustainability performance (Connelly et al.,
2011; Dainelli et al., 2013).

E. Institutional Theory

The seminal article published by Meyer and Rowan (1977) set the foundation for the
application of institutional theory to personal politics (Edelman, 1992; Tolbert and Zucker, 1983),
to domestic and international governmental policies (Strang, 1990), and to the development of
organizational missions and forms (DiMaggio, 1991; Fligstein, 1985). Institutional theory focuses
on the role of normative influences in decision-making processes that affect organizational
structure and offers a structural framework that can be useful in addressing many issues,
conditions, and challenges that lead the structure to institutionalization. It focuses on the social
aspects of decision-making (such as the decision to invest in CSR expenditures), the conditions
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under which the investment decisions on CSR or environmental initiatives are made, and their
possible impacts on the environment and society.

Institutional theory views a firm as an institutional form of diverse individuals and groups
with unified interests, transaction governance, values, rules, and practices that can become
institutionalized. Jennings and Zandbergen (1995, p. 1015) state that “institutional theory helps to
understand how consensus is built around the meaning of sustainability and how concepts or
practices associated with sustainability are developed and diffused among organizations.”
Institutional theory primarily focuses on the rationalization, legitimacy, practicality, and aspects
of social structure and related processes in establishing guidelines and best practices in compliance
with applicable laws, rules, standards, and norms. A more pragmatic institutional theory promotes
business sustainability by viewing a firm as an institution to serve human needs and protect all
relevant interests (Roberts, 2004). A firm as an institution is sustainable as long as it creates value
for all stakeholders including shareholders. Thus, the implication of institutional theory for
promoting business sustainability is that social and environmental initiatives, corporate
governance measures, and ethical practices will ultimately reach such a level of legitimization and
best practices that failure to adopt them will be considered irresponsible and irrational, and thus
these practices will become legal mandates.

F. Stewardship Theory

Stewardship theory stems from sociology and psychology and views management as
stewards of all corporate assets and capitals in protecting the interests of all stakeholders.
Hernandez (2008, p. 122) states that stewardship theory promotes “the long-term best interests of
a group ahead of personal goals that serve an individual’s self-interests.” Stewardship theory as
defined by Hernandez (2012) is applicable to emerging corporate sustainability where
management is responsible and should be held accountable for safeguarding both tangible and
intangible corporate assets, as well as effectively and efficiently using all corporate financial,
human, intellectual, societal, and environmental capitals in creating shared value for all
stakeholders. Stewardship theory helps to explain ways in which business organizations should be
held responsible as stewards for creating shared value by contributing to wealth creation for
shareholders as well as contributing to the wellbeing of customers, employees, society, and the
environment. Stewardship theory is applicable to corporate sustainability because it considers
management strategic decisions and actions as stewardship behaviors that “serve a shared valued
end, which provides social benefits to collective interests over the long term” (Hernandez 2012, p.
186).

In summary, stakeholder theory appears to be the prevailing theory of corporate
sustainability as suggested by Freeman (1984). Mitchell et al. (1997) discuss a normative theory
of stakeholder identification explaining why management may consider certain groups (e.g.,
owners, non-owners) as the firm’s stakeholders and a descriptive theory of stakeholder salience
describing the conditions under which management may recognize certain groups as stakeholders.
One of the most prevailing and broad definitions of a stakeholder is provided by Freeman (1984,
p. 46) as “any group or individual who can affect or is affected by the achievement of the
organization’s objectives.” In the context of corporate sustainability, stakeholders can be classified
as internal stakeholders who have a direct interest (stake) and bear risks associated with business
activities and other external stakeholders as illustrated in Table 1. Stakeholders are those who have
vested interests in a firm through their investments in the form of financial capital (shareholders),
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human capital (employees), reputational capital (customers and suppliers), social capital (the
society), environmental capital (environment), and regulatory capital (government). Stakeholders
have reciprocal relationships and interactions with a firm in the sense that they contribute to the
firm value creation (stake), and their well-being is also affected by the firm’s activities (risk).
Legitimacy and institutional theories are closely related to stakeholder theory in the sense that only
those with legitimate claims and institutional identification can be considered stakeholders.
Attributes of stewardship theory are aligned with themes of corporate sustainability. Specifically,
several aspects of stewardship including long-term orientation and the protection of the interests
of all stakeholders are the main drivers of corporate sustainability.

All the theories discussed above are relevant to corporate sustainability, and businesses
should utilize one or several (as an integrated theory) that can be tailored to their mission,
strategies, business model, and reporting processes.® This conclusion leads to the development of
the following propositions pertaining to sustainability theory integration.

Proposition 1a: A combination of the above theories is most relevant and applicable in
providing a theoretical foundation for better understanding of the emerging corporate
sustainability.

Proposition 1b: Stakeholder and stewardship theories share many core values with
corporate sustainability by focusing on management stewardship strategies and practices that
promote continuous performance improvement and create shared value for all stakeholders.

Proposition 1c: Management with a sustainability-oriented focus is more likely to integrate
a combination of these theories with sustainability strategies that align with the company’s core
business of improving continuous performance and creating shared value.

IV. Shared Value Creation

Public companies are being criticized for primarily focusing on profit maximization, and thus
shareholder value creation, with minimal attention to the impacts of their operations on society
and the environment (Porter and Kramer, 2011). Management theories and practices are often
driven by management’s short-termism behavior and are typically intended to resolve or manage
uncertainty and reduce information asymmetry in the pursuit of creating firm value (Rezaee, 2015).
The two measures of firm value, namely the economic value and market value, may diverge
(Committee for Economic Development, CED, 2007). This divergence can be caused by many
factors, including the quality and quantity of earnings and other financial and non-financial
information disseminated to the market. Investors may trade shares based on expectations about
the company’s future earnings growth and performance and to a great extent based on short-term
considerations of quarterly earnings targets that may cause changes in stock prices independent of
changes in the company’s true condition and long-term performance. Management, assets
managers, equity analysts, and even shareholders are motivated and thus their behaviors are biased
toward short-term performance (CED, 2007; KPMG, 2013). This short-termism behavior is in
contrast with the long-term view of business sustainability.

As corporate sustainability is gaining more attention and being integrated into the business
culture and model, there has been a shift from the creation of shareholder value to the development
of “sustainable shared value creation” to protect interests of all stakeholders (Porter and Kramer,

6 The theories discussed in this section are not all-inclusive, and there are other theories (e.g., natural resource based)
that may be relevant to some dimensions of sustainability performance.
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2011). The concept of shared value is defined as “policies and practices that enhance the
competitiveness of a company while simultaneously advancing the economic and social conditions
in the communities in which it operates” (Porter and Kramer, 2011, p. 65). Under the shared value
creation concept, management focuses on the continuous performance improvement of business
operations in generating long-term value while maximizing the positive impacts of operations on
society and the environment by measuring sustainable performance in terms of both ESP and ESG
sustainability performance. Thus, corporate objectives have advanced from profit maximization to
increasing shareholder wealth and now to creating shared value for all stakeholders. This leads to
the following proposition:

Proposition 2a: Shared value creation recognizes the importance of the main business
objective of creating shareholder value through ESP while protecting the interests of other
stakeholders through both ESP and ESG sustainability performance in maximizing
(minimizing) positive (negative) impacts on society and the environment (the enforcement of
human rights and climate change).

The theoretical intuition for the potential link between the short-term financial performance
of shareholder value creation and the long-term sustainable performance of creating shared value
for all stakeholders follows that of Jensen’s theory of “enlightened value maximization” (Jensen,
2001). The enlightened value maximization suggests that while the main objective of any business
organizations is to maximize firm value, there should be proper balance between economic
sustainability performance (ESP) and other ESG sustainability performance dimensions. The
enlightened value maximization concept of sustainability performance is supported by recent
anecdotal evidence, which suggests that firms that “see sustainability as both a necessity and
opportunity, and change their business models in response, are finding success” (Kiron et al.
2013).

The emergence of corporate sustainability creates both opportunities for corporate
involvement in value creation beyond economic imperatives to improve the ESG profile of
companies (Aguilera et al., 2007; McGrath et al., 2004) and challenges in allocating scarce
resources subject to a variety of strategic, operational, financial, compliance, and reputational risks
(Rezaee, 2015). Management may attempt to achieve short-term targets to create shareholder value
(CED 2007; KPMG, 2013) whereas corporate sustainability encourages management to focus on
achieving long-term financial and non-financial performance ESG sustainability (Brockett and
Rezaee, 2012; Rezaee 2015; Ng and Rezaee, 2015). The keen focus on optimizing short-term
financial performance can cause management to overlook the importance of long-term and
enduring ESP and ESG sustainability performance in creating shared value. It is possible that
management may be more inclined to focus on ESP or ESG or act in a similar direction or opposite
direction regarding ESP and ESG. These possibilities introduce tension in the following
propositions.

Proposition 2b: Firms that pay attention to ESG sustainability performance have more
incentives to focus on sustainable and long-term economic sustainability performance (ESP).

Proposition 2c: Management, with the focus on short-term considerations, is more likely
to overlook the adverse impact on long-term and sustainable shared value creation and even
cause reduction in the expected value of future returns and thus the current share prices.

Proposition 2d: Management fixation on short-term considerations can contribute to
opportunistic earnings management rather than sustainable performance management.
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Proposition 2e: Whether management focuses on ESP to create shareholder value or ESG
to protect interests of other stakeholders or both is an open question, and the empirical evidence
IS mixed.

V. Sustainability Continuous Performance Improvements

The overall objective for business organizations is to create shared value for all stakeholders
by generating financial ESP subject to the achievement of non-financial ESG sustainability
performance as a set of constraints imposed on the objective. Sustainability performance measures
should be derived from internal factors of strategy, risk profile, strengths and weaknesses, and
corporate culture as well as external factors of reputation, technology, competition, CSR,
globalization, and utilization of natural resources. Integration of the ESP and ESG dimensions of
sustainability performance into the corporate infrastructure, business model, and management
processes enables companies to conserve scarce resources, optimize production processes, identify
product innovations, achieve cost efficiency and effectiveness, increase productivity, and promote
corporate reputation. Agrawal et al. (2006) classify business activities as value-adding or non-
value-adding, and essential or non-essential. Achievement of financial ESP and non-financial ESG
dimensions of sustainability performance and the aspects of continuous improvements enables
organizations to move toward addressing the overriding objective of sustainability in creating
shared value. This section then fleshes out the various corporate activities and sustainability
performance dimensions, followed by a set of propositions on implications for organizational
structure, accountability, innovation, decision-making, risk, and performance.”

A. Economic Sustainability Performance (ESP)

Economic sustainability performance reflects the long-term profitability and financial
sustainability of the company as measured in terms of long-term operational effectiveness,
efficiency, productivity, earnings, return on investment, and market value. Economic sustainability
performance is presented in a set of financial statements that enable investors to better assess the
risk and return associated with their investments. Economic sustainability performance is viewed
as both a value-adding and essential activity, which measures the long-term profitability and
financial sustainability of the company as demanded by shareholders under the agency/shareholder
theory. Economic sustainability can be achieved by continuously improving capital productivity
by optimizing supply chains, cost reengineering focused on reducing operating, production, and
compliance costs, improving employee productivity and efficiency, and focusing on activities that
create long-term, enduring, and sustainable financial performance. A focus on economic
sustainability can also create opportunities for business innovation and growth by promoting
sustainable products and services, new customer relationships, and new markets through
environmentally friendly and socially acceptable products and services.

Economic sustainability performance is measured in terms of long-term accounting-based
measures (return on equity, sales), market-based measures (stock returns, market-book value) and

7 The five economic, governance, social, ethical and environmental (EGSEE) dimensions of sustainability
performance are classified into the broad category of financial economic sustainability performance (ESP) and non-
financial environmental, social, and governance (ESG) sustainability performance; ethical performance is integrated
into both ESP and ESG in compliance with G4 of the GRI (Global Reporting Initiative, 2013).
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long-term investments (R&D and advertising) and disclosed through a set of financial statements
disseminated to shareholders and used in assessing the risk and return associated with their
investments. A survey of 1,400 directors and executives reveals that boards and executives are
“spending more time talking about leading indicators that reflect the long-term health of the
company...and sharpening their focus on the company’s drivers of long-term value creation”
(KPMG, 2013). Academic research suggests that ESP is essential in creating shareholder value by
examining the value-relevance of financial information and its link to stock prices and cost of
capital. For example, Barth et al. (2008); Brown et al. (2006); Jain et al. (2016); and Ng and Rezaee
(2015) find that firms with better ESP exhibit better financial and market performance and lower
cost of equity. The following propositions are relevant to ESP as supported by prior research:

Proposition 3a: The greater the focus on economic sustainability performance, the more
likely management takes long-term strategic initiatives that create shared value.

Proposition 3b: Management with a sustainability-oriented focus would pay more
attention to long-term economic sustainability performance than short-term financial
performance.

Proposition 3c: Management with a sustainability-oriented focus is more likely to integrate
sustainability strategies that align with the company’s core business of improving and
maximizing economic sustainability performance.

Proposition 3d: Management with an economic sustainability-oriented focus is more likely
to generate sustainable revenue, create business growth opportunities, and stimulate innovation
in products and services.

B. Environmental, Social, and Governance (ESG) Sustainability Performance

The non-financial dimensions of sustainability performance include environmental, social,
and governance (ESG) with ethics typically integrated into other three ESG components. Overall,
ESG sustainability performance may be considered as essential activities that may or may not
create shareholder value. Each of these ESG components, their business orientation, and related
theories are explained in the following paragraphs. Eccles et al. (2014) find that firms that focus
on their ESP sustainability performance and the disclosure of such performance significantly and
consistently outperform those firms with no commitment to ESG. Ng and Rezaee (2015) report
that ESG sustainability moderates the negative association between financial ESP sustainability
and cost of equity capital and thus improves firm value.

Environmental performance reflects how effectively a company addresses its environmental
challenges in leaving a better environment for future generations. Environmental disasters such as
the Union Carbide, Exxon, and BP Deepwater Horizon incidents have created a bad reputation for
businesses in some industries (the chemical and oil sectors) and required them to pay more
attention to their environmental initiatives. Environmental performance can affect economic
performance by reducing the likelihood of environmental law violations that may have detrimental
financial consequences. Environmental performance is measured in terms of reduction in carbon
footprint, creation of a better work environment, and improvement in the air and water quality of
the property and the surrounding community.

Governance performance reflects the effectiveness of corporate governance measures in
managing the company to achieve its objectives of creating shareholder value and protecting the
interests of other stakeholders. Corporate governance mechanisms are normally established by
policymakers, regulators, and corporations to promote economic stability, public trust, and
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investor confidence in public financial information and capital markets. Regulatory reforms such
as the Sarbanes-Oxley Act of 2002 (SOX, 2002) and the Dodd-Frank Act of 2010 (DOF 2010) are
intended to strengthen corporate governance measures by defining roles and responsibilities of
corporate gatekeepers, including the board of directors, management, and auditors.

Social performance reflects how and to what extent a company fulfills its social
responsibility by making its social mission a reality and aligning it with the interests of society.
Social performance ranges from focusing on delivering high quality products and services that are
not detrimental to society to improving employee health and well-being and becoming a positive
contributor to the sustainability of the planet. Social performance measures corporate activities
that contribute to society beyond compliance with applicable laws, regulations, standards, and
common practices. Social performance can increase reputation and improve corporate image and
may result in sustainable financial performance in the long term.

The following propositions are made regarding ESG sustainability performance dimensions
and their integration with ESP sustainability performance:

Proposition 4a: Management with a sustainability-oriented focus is more likely to strike a
proper balance between ESP and ESG sustainability performance.

Proposition 4b: Investors’ demands and regulatory requirements for disclosing ESG
sustainability information encourage management to focus on ESG sustainability performance.

Proposition 4c: The main drivers of long-term and non-financial ESG sustainability
performance are innovation, attraction of talent, customer satisfaction, corporate reputation,
loyalty, and responsibility to society and the environment.

The literature, as reviewed in Section Il, presents two views of the link between financial
ESP and non-financial ESG sustainability performance. One view is that financial and non-
financial sustainability performance dimensions are complementary because a firm that is
governed effectively adheres to ethical principles and commits to CSR and environmental
obligations is also sustainable in generating long-term financial performance. Another view is that
corporations must do well financially in the long term to be able to do “good” in terms of CSR and
environmental activities. Thus, financial and nonfinancial sustainability performance are
interrelated and should be integrated to achieve cost-effectiveness (cleaner and cheaper energy;
organic, safe, and high-quality products; recycling, waste reduction), to generate revenue
(customer sales and premiums for socially and environmentally friendly products and services),
and to manage sustainability risk. ESP and ESG sustainability performance dimensions
supplement each other and are not mutually exclusive. Companies that are governed effectively
are socially and environmentally responsible, and conduct themselves ethically; they are expected
to produce sustainable performance, create shareholder value, and gain investor confidence and
public trust. Thus, financial ESP and non-financial ESG sustainability performance dimensions
are complementary and completing, rather than conflicting and competing. Thus, the following
propositions can be advanced regarding the continuous improvements in ESP and ESG
sustainability performance:

Proposition 4d: Management with a sustainability-oriented focus is more likely to consider
ESP and ESG as being completing/complementing rather than conflicting/competing with each
other.

Proposition 4e: Corporate culture along with management attitude toward sustainability
can significantly influence the adoption and integration of sustainability into the business
model.
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V1. Sustainability Performance Reporting and Assurance

Public companies have traditionally disclosed financial information regarding their ESP
sustainability performance to regulators and shareholders and may choose to voluntarily disclose
non-financial information pertaining to their ESG sustainability performance to other stakeholders.
Mandatory financial reporting includes financial statements and audit reports on both financial
statements and the related internal control over financial reporting (ICFR) in compliance with
either generally accepted accounting principles (GAAP) in the United States or the International
Financial Reporting Standards (IFRS). These mandatory financial statements should be audited in
compliance with the International Auditing and Assurance Standards (IAAS) or auditing standards
in the United States in order to lend more credibility to these financial statements and make them
relevant, useful, reliable, and transparent to investors.

Voluntary non-financial ESG sustainability performance reports are currently considered as
disclosure of any financial and non-financial information outside of financial statements that are
required by regulators and standard-setters. Recently, several countries, including Australia,
Austria, Canada, Denmark, France, Germany, Malaysia, the Netherlands, Sweden, Hong Kong,
and the United Kingdom, have adopted mandatory reporting on ESG sustainability information. It
IS expected that regulators in other countries will follow suit, moving toward mandatory
sustainability reporting on both financial ESP and non-financial ESG sustainability performance
information. Several global organizations including the Global Reporting Initiative (GRI), the
International Integrated Reporting Council (IIRC), and the Sustainability Accounting Standard
Board (SASB) have developed and will continue to develop guidelines for integrated sustainability
reporting and assurance. The Global Reporting Initiative (GRI) (in its G4 sustainability guidelines)
promotes integrated reporting on both financial ESP and non-financial ESG dimensions of
sustainability performance (GRI, 2013). Two commonly used assurance standards released by the
IAASB (International Standard on Assurance Engagements), namely “Other Than Audits or
Reviews of Historical Financial Information” (ISAE 3000), and “Assurance Engagements on
Greenhouse Gas Statements” (ISAE ED-3410), provide guidelines for auditors in providing
assurance on non-financial ESG information.

More than 8,000 global public companies issued stand-alone sustainability reports in 2015,
compared with fewer than 500 companies in 2005 (Rezaee, 2015). As investors and regulators
continue to demand sustainability information and sustainability reporting becomes more
standardized, management should integrate sustainability reporting into corporate reporting.
Furthermore, as more companies worldwide issue sustainability reports on their financial ESP and
non-financial ESG sustainability performance, these reports should be audited and/or reviewed by
assurance service providers. Reliability, objectivity, and credibility of the issued sustainability
reports can be substantially improved by providing assurance on these reports. This leads to the
following propositions:

Proposition 5a: Management with a more sustainability-related focus is more likely to
disclose sustainability performance information to signal its superior sustainability
performance and differentiate its company from less sustainable companies.

Proposition 5b: Companies with a greater desire to build their corporate reputation and
need to improve stakeholder confidence in their sustainability initiatives and performance are
more likely to disclose their financial ESP and non-financial ESG sustainability performance.
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Proposition 5¢c: Management who discloses sustainability performance information is
more likely to provide sustainability assurance to lend more credibility to disclosed sustainability
information.

Proposition 5d: Companies that issue stand-alone sustainability reports are more likely to
have their sustainability reports assured.

Proposition 5e: Companies that issue stand-alone sustainability reports are more likely to
choose sustainability assurance from the auditing profession.

VII. Relevance of the Proposed Sustainability Framework
for Business Organizations and Future Research

The sustainability framework presented in this paper focuses on the four sustainability
theories, shared value concept, continuous sustainability performance dimensions, and reporting
and assurance components and their integrated effects and implications for business organizations
and academic research. The primary goal of business sustainability has advanced from profit
maximization to enhancing shareholder wealth and now to sustainability in creating shared value
for all stakeholders. Disclosure of financial ESP and non-financial ESG dimensions of
sustainability performance signals corporations’ commitments to all stakeholders. In creating
shared value, corporations should consider the cost-benefit analysis of their move toward
sustainability. Business organizations that choose to be global leaders in sustainability should set
a tone at the top, with their boards of directors and executives integrating sustainability into their
corporate culture, business models, and managerial strategies, decisions, and actions. Companies
that are inspired to be sustainable should also communicate their sustainability commitments and
the related stories to all stakeholders through an integrated and holistic sustainability reporting and
assurance system.

Business schools worldwide play an important and perennial role in preparing the next
generation of business leaders, who must understand the importance of business sustainability in
our society and the new accountability and integrated sustainability reporting and assurance
expectations. Despite the importance of business sustainability to corporations and investors, there
is limited research on the status of business sustainability education. Rezaee and Homayoun (2014)
examine the coverage of sustainability education and find that as demand for and interest in
sustainability education has increased in recent years, more business schools are planning to
provide such education. The coverage of sustainability education topics in a separate course or
their integration into existing business courses requires the classification of related topics into
teaching modules covering both the financial ESP and non-financial ESG dimensions of
sustainability performance and related theories, standards, and risks discussed in this paper. The
use of the module approach to sustainability education enables instructors to customize their
syllabi by promoting critical thinking and the flexibility to cover all or selected modules in their
course.

A significant number of prior studies have contributed to our understanding of the drivers of
the non-financial ESG dimension of sustainability performance and its effect on financial and
market performance and firm value. However, these studies are often conducted in an isolated
fashion and thus do not reflect the integrated impacts of financial and non-financial sustainability
performance measures. The link between financial ESP and non-financial ESG dimensions of
sustainability performance, the possible tensions among these sustainability dimensions, and their
integrated effect on market performance, cost of equity, and firm value is yet to be sufficiently
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addressed in scholarly research. Thus, there are numerous research opportunities in corporate
sustainability, including board diversity, executive compensation, sustainability executive
position, corporate governance effectiveness, environmental initiatives , sustainable supply chain
management, CSR commitments, sustainability tone at the top including policies and practices,
integrated and tagged reporting on sustainability performance, continuous assurance on
sustainability reporting, and emerging guidelines and standards on sustainability reporting and
assurance.

VIIl. Conclusion

Corporate sustainability has advanced from greenwashing and branding to a business
imperative as regulators require, investors demand, and corporations continue to disclose
sustainability information. More than 8,000 global public companies are now disclosing their
financial ESP and non-financial ESG sustainability performance information in an integrated
sustainability report or combined with other corporate reports. This paper presents a framework
for corporate sustainability that enables business organizations to focus on their sustainable and
long-term performance and its continuous improvements, and communicate sustainability
performance information to all stakeholders. In this context, sustainability focuses on business
activities that create shared value by generating long-term financial ESP as well as voluntary
activities that result in the achievement of ESG sustainability performance that concerns all
stakeholders.

The proposed integrated sustainability framework consists of four strategies of sustainability
theory integration: shared value creation, continuous performance improvements, and
sustainability reporting and assurance. This framework presents the continuous improvement of
sustainability performance in developing a business model based on the stakeholder/stewardship
theory, which generates sustainable shared value creation, brand building, employee engagement,
customer satisfaction, and environmental and social activities. This integrated sustainability
framework acknowledges that sustainability decision-making is also complex and fraught with
uncertainty, just like decision-making for shareholder value, because sustainability entails making
investments in light of an uncertain future. The framework developed in this paper integrates ESP
and ESG sustainability performance dimensions into managerial decision-making under
conditions of uncertainty related to the potential complementary/completing and or
competing/conflicting tensions among sustainability performance dimensions. It discusses
sustainability performance dimensions in terms of their contributions to shared value creation that
benefits all stakeholders.
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For decades, entrepreneurial competencies have been viewed as essential for entrepreneurs
to perform successfully and transform businesses. However, research on entrepreneurial
competencies and their impact on innovative performance is very much lacking.
Furthermore, research on these two variables among SMEs is also scarce. Thus, the
intention of this study is to review the literature on entrepreneurial competencies and
innovative performance and to investigate the relationships of these two variables within the
Malaysian SME context with empirical evidence. A step by step SmartPLS approach is
utilized to validate the model and find substantial support for the study's hypotheses.
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l. Introduction

Of late, the Malaysian SME sector has soared in tandem with global business development.
The government has acknowledged that SMEs are the backbone of the Malaysian economy and
continues to provide various support and programs to enhance SME productivity (PEMANDU,
2010). To unlock the growth potential of SMEs, the government has developed an extensive array
of innovation know-how programs among the SMEs. Nevertheless, the 2016 Global Innovation
Index for innovativeness ranked Malaysia at thirty-fifth for innovativeness (Cornell University et
al., 2016). In 2011, Malaysia was ranked at thirty one, and in 2012 it was ranked at thirty-two
(INSEAD, 2012). The decreasing trend in innovation in Malaysia is a concern because it indicates
that Malaysia is losing its footing in innovativeness. This information is supported by Che-Ha and
Mohd-Said (2012); there is a dearth of information on SME innovative activities in Malaysia.
Therefore, the Malaysian SMESs need to embrace innovativeness to stay relevant in today's global
economy because their survival depends highly on their innovativeness, creativity, and
entrepreneurship.

One of the ways for SMEs to become innovative is to rely on the entrepreneur’s ability and
creativity to innovate. There is a suggestion that the Malaysian SMEs do not have the prerequisite
entrepreneurial competencies (ECs) to engage in activities which lead to innovative performance
(IP). While it is true that entrepreneurs with highly developed entrepreneurial competencies are
more likely to introduce innovation to their businesses (Mitchelmore and Rowley, 2010), it is
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postulated that some of the competencies have more influence than others on innovativeness
among entrepreneurs. Given the fact that ECs are important to SME innovativeness, this paper
argues that it is essential to understand the EC relationship to innovative performance in business
practices. Therefore, the purpose of this paper is to investigate the relationships between these two
variables — entrepreneurial competencies and innovative performance among the Malaysian
SMEs — with empirical evidence.

Il. Literature Review
A. Entrepreneurial Competencies

Frey and Ruppert (2013) categorize competencies as belonging to either personal or
organizational categories. Personal competencies are abilities acquired by individuals such as
knowledge, skills, abilities, experience, and personality, whereas organizational competencies are
the embedded processes and structures that continue within an organization even when individuals
leave the organization. These two categories are not mutually exclusive because all the personal
techniques in the organization process or the work culture can be embedded in the organization.
According to Spencer and Spencer (1993), competency is driven by the need to achieve superior
performance and acquire economic gain and business success. Baum et al. (2001) emphasize that
competency can be classified as either specific competency or general competency. Specific
competency is technical and industrial skill whereas, general competency is organizational and
opportunity recognition skill. Moreover, many studies have attributed the success of small
businesses to the competencies of the entrepreneurs (Mitchelmore and Rowley, 2013). There is no
denying that entrepreneurial competencies are vital to an organization’s establishment, expansion,
and success; however, the discussion of competencies in the entrepreneurial literature is still in its
infancy (Brinckmann, 2008). Studies from Henderson and Cockburn (1994), Man et al. (2002),
and Chandler and Jensen (1992) that spur from research productivity, competitive advantage and
business performance have been closely associated to specific competencies; nevertheless the
competencies needed to initiate and sustain the entrepreneurial process are less clearly identified
(Rasmussen et al., 2014).

Entrepreneurial competencies (ECs) have been identified as a specific group of competencies
that are necessary to be implemented for successful entrepreneurship (Mitchelmore and Rowley,
2010). Since this study focuses on SMEs, ECs are scrutinized in detail to distinguish between
general competencies and entrepreneurial competencies. Entrepreneurial competencies have often
been associated with the occurrence of small and new businesses (Colombo and Grilli, 2005;
Nuthall, 2006). The research of Chaston et al. (1999) on small organizations looks into the different
modes of behavior which relate to and impact organizational capability. They also reveal that there
have been only a few literature attempts to investigate the constructs on small organizations using
guantitative techniques. Interestingly, scholars who specialize in the field of entrepreneurship
make a distinction between managerial competencies and entrepreneurial competencies (Lerner
and Almor, 2002; Chandler and Hanks, 1994a and 1994b). Man et al. (2002) clarify that ECs
involve both managerial and entrepreneurial competencies and view ECs as the total ability
package of an entrepreneur to perform the job role successfully and to also transform the business.
The main strength of Man er al.’s (2002) argument is that ECs are exercised by individuals who
start and transform their businesses. Hunt and Meech (1991) also stress that in the entrepreneurial
context, the focus is not on an organization but on the individual. In addition to entrepreneurial
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and managerial competencies, an entrepreneur needs to master the technical functional role too
(Camuffo et al., 2012). These findings are supported by Bruyat and Julien (2001) and Stevenson
and Jarillo (1990), who conclude that entrepreneurial competencies are distinct individual abilities
to identify, develop, and exploit opportunities and resources. Additionally, Johnson and
Winterton’s (1999) positive contribution to the study of entrepreneurship is that the range of
competencies needed to run a small organization is vastly different from that of a large
organization, from both the qualitative and quantitative aspects. This argument is consistent with
the Resource-Based-Theory which states that the value creation of an organization is closely
related to the capability of its managers in attaining and developing resources (Barney, 1991,
Grant, 2010).

The EC constructs used to build the framework for this study are from Man (2001) and
Ahmad (2007). These entrepreneurial competency constructs are opportunity, strategy,
relationship, concepts, and technical expertise. According to Man et al. (2002), an entrepreneur
who masters these entrepreneurial competencies will have a positive impact on the firm’s decision
making, business strategy, and capabilities, which include innovative ability (new products,
services, and processes), quality (maintaining high quality and image), cost-effectiveness
(competitive price), and organicity (flexible organization structure and system to achieve
production speed and responsiveness). A study by Ahmad et al. (2010) on Malaysian SMEs in the
service sector confirmed that ECs are also strong predictors of business success. The result
validates Gibb's (2005) argument that SMEs’ competitive advantage is achieved and sustained by
the ability of the entrepreneur and not the size of the organization. Entrepreneurship also refers to
a process of opportunity recognition and pursuit that leads to growth that creates value and bears
risk. Thus, it is strongly associated with innovation. The study by Ahmad et al. (2010) clearly
explains that entrepreneurs are capable of minimizing the negative impact of the business
environment if they always equip themselves with the necessary competencies.

B. Innovative Performance

Innovation is defined as the adoption of an idea or behavior that is new to an organization
(Daft, 1978; Damanpour and Evan, 1984). The adoption of innovation is described as a process
that includes generation, development, and implementation of new ideas or behaviors. Innovation
is not only an adoption but also an adaptation of new information and practices, which leads to the
ability to create new ideas and apply them to improvise new products, services, processes, and
procedures (Bates and Khasawneh, 2005). The definition of innovation has evolved into different
categories which include products, production methods and technologies, markets, services, and
organizational structures, and an assumption is made that the source of information varies between
different types of innovation (Freel and de Jong, 2009; Tddtling et al., 2009). Innovation can either
be radical, which is revolutionary and original (Green et al., 1995) or incremental, which is small
improvements on an established process, product, or service. In sum, incremental innovations are
improvements of existing products, services, processes, technical, or administrative conditions.
Innovation, then, is multi-dimensional and is practiced by all types of organizations regardless of
size because it is proven that organizations that are innovative have higher profits and market share
(Prajogo and Ahmed, 2006). Many or most authors would agree that having distinguished
entrepreneurial competencies is very important because such competencies will spur innovation.

Entrepreneurial competencies and innovations have always had a unique relationship.
Schumpeter (1934) argued that technological and innovation change of a nation derived from the
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entrepreneurs and innovation has been recognized as a competitive edge in business organizations.
An individual who has developed his entrepreneurial competencies will eventually become
involved in a special process of something new in the managerial, services, or product
development process where he is willing to take on calculated risk (Ivanov and Bikbulatov, 2013).
In this study, innovation involves the undertaking of actions to improve the products, processes,
and procedures that help to increase the significance, usefulness, and performance of the products,
processes, or procedures (Pinho, 2008), and innovative performance is defined as incremental
product, service and process innovation because SMEs’ innovation activities are more likely to be
ad hoc or project driven (Hoffman et al., 1998). Furthermore, SMEs are likely to focus on
incremental innovation as posited by Oke et al. (2007).

I11. Theoretical Framework

Based on the aforementioned literature review, the proposed hypotheses are listed below.
Entrepreneurial competencies constructs are represented by strategic, conceptual, opportunity,
relationship, and technical categories and are viewed as possible predictors of innovative
performance (Man et al.,, 2002). This study argues that innovation is characteristic of
entrepreneurial competencies (Edwards-Schacter et al., 2015) and can be learned as part of the
personal development process. Furthermore, innovation relates to innovative behavior that triggers
cognitive processes to produce novel business ideas (Bird, 2002). Given that entrepreneurial
competency constructs are predictions of an entrepreneur’s tendency towards innovation, it then
can be anticipated that:

Hypothesis 1: There will be a positive statistically significant relationship between conceptual
competency and innovative performance.

Hypothesis 2: There will be a positive statistically significant relationship between opportunity
competency and innovative performance.

Hypothesis 3: There will be a positive statistically significant relationship between
relationship competency and innovative performance.

Hypothesis 4: There will be a positive statistically significant relationship between strategic
competency and innovative performance.

Hypothesis 5: There will be a positive statistically significant relationship between technical
competency and innovative performance.
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IVV. Methodology

This study is quantitative in nature, and the scope focuses on SMEs that are registered with
the SME Corporation Malaysia. Since this study focuses on SME entrepreneurs, the definitions of
SMEs provided by the Small and Medium Industries Development Corporation (SMECorp
Malaysia, 2014) will be used to identify appropriate businesses for inclusion in the study. A survey
instrument was developed by adapting items from previous literature that are reliable and validated
to evaluate the relationships between the entrepreneurial competency constructs and innovative
performance.

Since many SME entrepreneurs in Malaysia are comfortable in answering in the Malay
language, the survey instrument was also translated into the Malay language. The translation in
this study applied the extended parallel translation procedure known as collaborative translation.
By applying this technique, the equivalence in meaning and the intended sense of statement was
captured (Limpanitgul and Robson, 2009). Again, the translated questionnaire was pre-tested by
the respondents to ensure the questions were the same in the English and Malay versions of the
questionnaire.

Data were collected by sending mail surveys where the questionnaires were distributed to
1,000 companies in all states of Malaysia. The respondents were the business owners cum
entrepreneurs of SMEs. This study is a cross-sectional type of inquiry. Two screening questions
were used to check the sample for any form of response bias (Podsakoff et al., 2012). A total of
191 replies were received. Twenty-four questionnaires were not usable because they were partially
completed and did not meet the screening questions criteria. Therefore, only a sample size of
N=167 was used for this study, resulting in a response rate of 16.7 percent. This response rate is
considered satisfactory because it is a common scenario in Malaysia to obtain a standard response
rate of between 15 and 20 percent from SMEs (Othman et al., 2001).

V. Sample Profile

This study surveys SME organizations in Malaysia either from the manufacturing or the
services sectors. From the total of respondents, 65 were from the manufacturing sector and 102
were from the services and other sectors. This study complies with the new SME definition made
by SME Corporation Malaysia. From the profile, 100 percent of the respondents are owners and
also entrepreneurs for their respective organizations. All respondents have been operating their
businesses for 3 years or more. The majority of the respondents have been operating between 4
and 10 years (31.14 percent), 25.15 percent have been operating for 21 years or more, 23.95
percent have been operating for 3 years, 12.57 percent have been operating between 16 and 20
years, and only 7.19 percent have been operating between 11 and 15 years. Micro size businesses
form the majority of the respondents of the survey (43.71 percent), followed by small size
businesses (37.13 percent) and medium size businesses (19.16 percent). This is in sync with the
Malaysian 2011 census that confirms the majority of SMEs are micro establishments (77.0
percent) (Jabatan Perangkaan Malaysia, 2012). The majority of the respondents are private limited
companies (61.08 percent) followed by sole proprietorships (22.75 percent), and only 16.08
percent are partnerships. More than half of the respondents are male (62.28 percent). The biggest
group of respondents in this study falls between 40-49 (28.14 percent) years old, and the highest
level of education attained by most of the respondents is the university degree level (52.69
percent). The majority of the respondents are Malays (79.04 percent).
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V1. Findings and Discussion

The model was tested by applying the Structural Equation Modelling (SEM) procedure using
SmartPLS which was developed by Ringle et al. (2010). The first step was to test for the
convergent validity. Hair et al. (2010) suggested using the factor loadings, composite reliability,
and average variance extracted to measure the convergence validity. Hair et al. (2014) state that
an outer loading of 0.7 is acceptable because it is considered close enough to 0.708. Nevertheless,
Hair et al. (2014) caution social sciences researchers to initially analyze the impact of deleting
indicators between 0.40 and 0.70 on AVE and composite reliability. If deleting the outer loading
does not increase the measure above the threshold, the reflective indicator should be retained.
However, indicators with outer loading below 0.40 should always be eliminated from the scale
(Hair et al., 2012). The loadings after deleting some of the items exceeded the recommended value
of 0.7 (Hair et al., 2010) as depicted in Table I. The Composite Reliability as depicted in Table 1
ranged from 0.871 to 0.944 which exceeded the recommended value of 0.7 (Hair et al., 2010). The
average variance extracted, which reflects the overall amount of variance in the indicators
accounted for by the latent construct, was in the range of 0.606 and 0.688, which also exceeded
the recommended value of 0.5 (Hair et al., 2010).

Table 1: Result of the Measurement Model

Constructs Items | Loadings | AVE CR Deleted Due
to Low Loading
Strategic Competency ECS1 0.757 0.652 0.944
ECS2 0.749
ECS3 0.854
ECS4 0.773
ECS5 0.864
ECS6 0.770
ECS7 0.855
ECS8 0.854
ECS9 0.779
Conceptual Competency ECC10 0.750 0.628 0.871 ECC11
ECC14 0.828 ECC12
ECC15 0.807 ECC13

ECC16 0.784
Opportunity Competency ECO17 0.853 0.681 0.895
ECO18 0.803
ECO19 0.850
ECO20 0.794
Relationship Competency ECR21 0.711 0.606 0.902
ECR22 0.811
ECR23 0.819
ECR24 0.735
ECR25 0.795
ECR26 0.794
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Table 1: Result of the Measurement Model: Continues

Constructs Items | Loadings | AVE CR Deleted Due
to Low Loading
Technical Competency ECT27 0.810 0.688 | 0.898
ECT28 0.795
ECT29 0.835
ECT30 0.875
Innovative Performance IP1 0.808 0.638 | 0.898 IP4
IP2 0.834
IP3 0.806
IP5 0.751
IP6 0.792

Note: Loadings > 0.7, AVE>0.5, CR>0.7.

The next step was to measure the discriminant validity to check if the construct is exclusive
from the other constructs by empirical standard (Hair et al., 2014). For discriminant validity, the
initial cross loadings of the items should correspond to their constructs and should be greater than
the other constructs. Table 2 shows that there is sufficient discriminant validity for all constructs
in this research. As shown in Table 2, all the square roots of the average variance extracted were
higher than the correlations values in the row and the column, indicating adequate discriminant
validity. In sum, the measurement model demonstrated adequate convergent validity and
discriminant validity.

Table 2: Discriminant Validity of Construct

Conceptual | Opportunity | Relationship | Strategic | Technical | IP
Conceptual 0.793
Opportunity 0.781 0.825
Relationship 0.717 0.661 0.779
Strategic 0.650 0.665 0.669 0.808
Technical 0.679 0.576 0.666 0.668 0.829
IP 0.609 0.570 0.524 0.579 0.523 0.799

Note: Diagonals represent the square roots of the AVE while the off diagonal represents the correlations.

To test the hypotheses, an evaluation of the structural model was conducted. The analysis for
the hypotheses was performed using the bootstrapping method. Table 3 shows that H1 and H4 are
supported. Conceptual and strategic competencies are positively related to innovative
performance. From Figure 1, the innovative performance R? value is 0.438, which suggests that
43.8 percent of the variance in the dependent variable is explained by EC.



VOL 16 [1] MOHSIN, HALIM, AHMAD AND FARHANA: ASSESSING THE ROLE
OF ENTREPRENEURIAL COMPETENCIES ON INNOVATION PERFORMANCE 95

Table 3: Hypothesis Testing

Hypotheses Relationships Std Beta | Std Error | t-value Decisions
H1 Conceptual -> IP 0.279 0.136 2.056** Supported
H2 Opportunity -> IP 0.128 0.120 1.068 Not Supported
H3 Relationship -> IP 0.022 0.094 0.228 Not Supported
H4 Strategic -> IP 0.241 0.092 2.617*** Supported
H5 Technical -> IP 0.084 0.085 0.993 Not Supported

Note: * p<0.10 (1.28), ** p<0.05 (1.645),*** p<0.01(2.33) one tail. Hypotheses are supported.

Figure 1: Structural Model

Conceptual competency is positively related to innovative performance with a beta value of
0.279, t-value 0f 2.056 and p<0.05 significance level. Similarly, strategic competency is positively
related to innovative performance with a beta value of 0.241, t-value of 2.617 and p<0.01
significance level. Durkan et al. (1993), Mitton (1989), and Snell and Lau (1994) categorized
business strategy, sustainability, and systematic and strategic planning as strategic competency.
Baum (1994), Bird (1995), McClelland (1987), and Mitton (1989) define conceptual competency
as coping with uncertainty risk, cognitive and analytical decision making, problem solving,
learning, and innovative skills.

Conceptual and strategic thinking are very much associated as both require the ability to
understand relationships and draw the elements together into a coherent framework. Both
competencies require the ability to use key pieces of information to predict trends and to predict
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the outcome of a complex situation. From the literature produced, Santandreu-Mascarell et al.
(2013) conclude that innovation is the result of the development of an idea into the market which
is processed by individuals highly competent in strategic and conceptual thinking. Thus, there is
some evidence that strategic and conceptual competencies lead to innovation behavior.

Contrary to expectations, this study’s result shows that the correlation of opportunity
competency, relationship competency, and technical competency to innovative performance is not
statistically significant. Hence, care needs to be exercised in making sense of the result. The likely
explanation for this result is that budget and cash flow are constant constraints for many Malaysian
SMEs, making it difficult for them to afford entertainment and business expenses to facilitate client
engagement and business networking. Secondly, large organizations are given more attention and
opportunities by the government and the business community compared to SMEs due to their
financial stability and track record. Moreover, large organizations have established their
reputations by their branding and marketing strategies. Due to these constraints, SMEs in Malaysia
may be less likely to invest heavily in relationship building with the business community and
government agencies. Furthermore, in a hierarchically ordered society, the CEOs of business
entities are expected to be the contact points for all the higher level appointments, and this can
create time constraints and limitations on relationship building among SMEs.

Another conceivable reason for the non-significant opportunity competency may be due to
the basic concept of malu (shame) in the culture of the Malays in Malaysia (Abdullah, 1993).
Malay respondents constituted 79.04 percent in this study. To the Malays, malu is an element of
basic goodness and virtue in society, and in one study Malays were reported to score more highly
on self-consciousness than other ethnic groups (Mastor et al., 2000; McCrae and Terracciano,
2005). Malays are found to be malu to ask for favors and opportunities. Therefore, it is likely that
opportunity competency is less developed among the Malay SMEs due to the reasons given.
However, mindful of the above discussion, it is plausible to conclude that entrepreneurs with
superior conceptual and strategic competencies are more likely to engage in competitive
intelligence, which may help them in enhancing their innovative performance.

The insignificant relationship between technical and innovative performance results may
also be linked to budget constraints experienced by Malaysian SMEs. The majority of the SME
establishments in Malaysia are categorized as micro establishments. Furthermore, investing in
technical competency requires time and capital. Perhaps many SMEs contend that in a globalized
marketplace that is turbulent and dynamic and characterized by competitiveness and rapid
technology innovation, replication of others’ products and services is a more effective option
because it reaps quick profit and benefits.

VII1. Conclusion and Implication

The objective of this study is to examine EC constructs and innovative performance
relationship in the Malaysian SME context. This study makes several contributions to the literature
on strategic management. Firstly, this study extends the pool of literature by examining several
EC constructs and innovative performance. Secondly, it is vital for government agencies to
understand the SME entrepreneurial competencies in Malaysia because of its unique historical
background, beliefs and practices, political systems, and cultures. The findings from this study
clearly show that ECs are indeed important for Malaysian SMEs’ economic success. The success
of Malaysian SMEs is very much affected by the entrepreneurs' competencies in accelerating
innovative performance. From this study, there is a consensus that some of the entrepreneurial
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competencies influence innovativeness. Thus, entrepreneurs must have the right competencies to
undertaking innovative projects. SMEs are advised to broaden their competencies to move their
businesses forward, or they are at risk of being left behind in today's borderless global market. It
is important for the SMEs to build these competencies by adopting new techniques and changing
deep-rooted systems. Government agencies can initiate awareness campaigns to promote ECs that
assist in innovative performance among the SMEs. Finally, universities can assist SMEs in
developing their competencies by providing and building an across-the-board network system and
incubation centers that provide access to resources. Moreover, by championing a meticulous and
accurate competency database, it can become a reference point and a blueprint for providing
support and training programs that are more relevant for today's millennial entrepreneurs. The
database can be a tool in assessing the existing entrepreneurs' competencies and highlighting areas
where change is needed to improve existing training programs and the level of support provided.
While the research design was tailored to address the hypotheses and focus on the significant
variables, this study is not without limitations. Firstly, this study relied on cross-sectional data. It
only considers the current state of SMEs and does not look further beyond the short and long term
effect of entrepreneurial competencies on SME innovative performance. Future study in this area
would benefit from using a longitudinal study methodology by which the degree of entrepreneurial
competencies can be measured over time to entirely understand the study's framework.
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