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Régulation, politiques et innovation industrielle

. approche par méthodes et implications

Yunhee KIM

Institut Henri Fayol
Ecole Nationale Supérieure des Mines de SEiignne

Résumé

De maniere générale, différentes approches s'dffiem décideurs politiques lorsqu’il
s’agit de promouvoir I'innovation. Pour reprendee distinction posée par la plupart des
économistes industriels, les politiques peuverg @& nature presciptive ou incitative. A
travers une série d’analyses théoriques et empisigeette thése identifie plusieurs facteurs
clés qui déterminent I'efficacité des politiquesndovation, que I'approche adoptée soit de
nature prescriptive ou incitative.

En guise de préambule, nous soulignons que leSquas mises en oeuvre constituent
un déterminant fondamental des capacités d’innonatiune industrie, notamment parce que
les incitations marchandes a engager des actidéégcherche fortement exploratoires sont
limitées. Par ailleurs, nous signalons que la eatles politiques susceptibles de favoriser
linnovation dépend fondamentalement des caratiguiss des industries, et méme des
firmes, auxquelles elles sont destinées. La miseoauwvre de politigues (incitatives ou
presciptives) efficaces requiert ainsi une compmsioa approfondie du secteur d’activité que
'on souhaite promouvoir et de la nature des praggsd’innovation qui impliquent
notamment différents types d’investissements (& plu moins long terme, plus ou moins
risqués et plus ou moins exploratoires).

Cette thése analyse ensuite, a travers trois étddesas, l'incidence de différentes
politiques (incitatives ou presciptives) mises esuwe dans des contextes industriels
distincts. Partant de I'hypothese selon laquelk pelitiques presciptives ont un impact
bénéfique sur I'innovation et le développement medbgique d’un secteur & court terme mais

des effects plus incertains a long terme, nous@tsd’impact des politiques de libéralisation
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(ouverture a la concurrence et privatisation defratpurs historiques) qui ont été mises en
oeuvre dans le secteur des télécommunicationsavens une étude économétrique portant
sur un panel de 20 pays de I'OCDE sur la périod®1308, nous soulignons que I'impact
de la concurrence sur les décisions d’'investissesiererce a travers deux effects : I'effet «
profitabilité » et I'effet « efficacité opérationite ». Nous soulignons par ailleurs que la
relation entre intensité concurrentielle et invasiment varie signicativement entre
entreprises publiques et firmes privées.

Dans une seconde étude, nous analysons le liem lanpropension des firmes a adopter
spontanément des comportements écologiques (meaupaatir des données du Carbon
Discloser Project et du Dow Jones Sustainabilitlek) et la nature de leurs innovations. Ce
travail fait apparaitre de forte différences intaustries et inter-entreprises mais permet de
valider I'nypothése d'une relation positive engreniveau des investissements de R&D et la
propension a adopter des comportements écologiques.

Nous nous intéressons enfin a la relation entrporesabilité sociale d’entreprise et
innovation. Nous utilisons pour cela le classemégeo ainsi que des données financiéres
sur I'année 2009. Notre étude met en évidence atatian positive entre responsabilité
sociale d’entreprise et capacité des firmes a ianoMous interprétons ce résultat de la
maniere suivante : la responsabilité sociale dagmise conduit les firmes a réaliser des
investissements non seulement de court terme rgaleréent de long terme et a tenir compte
de la complémentarité de ces investissements. dEonsabilité sociale d’entreprise accroit

ainsi les synergies entre les différents typesva$tissement réalisés par les firmes.

Mots clefs Autorégulation des entreprises, comportementslogmpues, nature de

l'innovation, innovation, politiques de libéraligat, développement durable.
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Regulation, Policies and Innovation Activities in hdustries
. Approaching Methods and Implications

Yunhee KIM

Institut Henri Fayol
Ecole Nationale Supérieure des Mines de Saint B&en

Abstract

In general, policymakers are often faced with &ed#nt choice, i.e., the choice between
using regulation-based approaches and using inveebtised approaches, where the policy
instruments could be based either on mandatoryoappr or voluntary approach with
economic incentives in market. Historically, indisteconomists have regarded the issue of
policy design as the one focused primarily on theia@e among alternative policy
instruments, where those are generally viewed dmdainto two broad categories:
regulation-based instruments and incentive-basscLiments.

Through the theoretical and empirical analysiss study identifies some key features
that are likely to increase both the effectivenasd efficiency of industrial policies with
voluntary and mandatory approaches. On the othed,ha@e also investigate the existence of
a strong relationship between innovation and imihlspolicies. In particular, we divide
investment activities of firms into two parts lilexplorative and exploitative investments.
Then we find that the explorative innovation in@es the incentives for participation in
long-term but also reduces the financial incentiveshort-term. In sum, when based on the
understanding and consideration on the nature pbvation and other impact factors,
industrial policy can provide a mechanism for mmegtiindustrial quality goals both
effectively and efficiently.

Considering firms' characteristics and industritaealso increases the synergy effect of
policies and regulations. This understanding aésoltelp policy makers to decide whether or
not use of such policy approach is advisable andesign the policy ensuring that it is as
effective and efficient as possible. Consequenthg current research investigates the

difference and tendency of industrial policy apptues and the type of innovation carrying
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out three analyses according to the mandatory ahwohtary approaches.

With the assumption that the mandatory approachshag-run impact to prompt new
technology or grow a specific industry, we firsdgsess the impact of regulation, such as
privatization of nature monopoly. Using the firnvéé data of 20 OECD countries between
1994 and 2008, we tested assumptions in teleconuatiom market, where there exist
competition and privatization regulations. Basedttwm empirical results, we can claim that
considering interaction among liberalization p@iiand allowing the industry characteristics
are critical to determine for the Profitability et and Operational efficiency effect and level
of investments. This means that firms seek stratefgir exploitative investments in the case
where competition becomes severe and many dimenaienfaced. Therefore, it is necessary
for policy regulators to take account of the intdk@ns among liberalization policies
providing an incentive to create new knowledge uatinologies.

Secondly, we analyze the voluntary industrial peovith comparing of environmental
and sustainable behaviors. This approach has lamgffective characteristics and can be
applied to more general industry. Based on our raptaon that the ‘Corporate
Environmentalism’ is a bilateral agreement betwagrolicy maker and a firm, we try to find
the relationship between voluntary activities amel mature of innovation. 1032 observations
are divided into specific groups according to tlelon Discloser Project (CDP) Global 500
report and the list of Dow Jones SustainabilityelndDJSI) between 2008 and 2009. From
the empirical analysis, we identify the correlatlmtween the ‘Corporate Environmentalism’
and innovative activities. These results show that variations of firms’ sustainable and
environmental behaviors are varied depending onirtiastry sectors, firm characteristics,
and environmental and sustainable activities.

Finally, this study identifies the relationship Wween ‘Business-led Initiatives (CSR)’
and innovation activities of firms. We assume tR&8R is a business-led initiative that
recognizes that the impact businesses have ontgdsiemore than purely financial. In
particular, this study advocates a new approadhdorporate sustainability with innovation
strategies by taking into account voluntary sustidi@ activities not just for investors, but
also for other shareholders including communitieas serve. Using the Vigeo rating and the
Thomson Reuters financial data in 2009, we divi€igé firms into groups according to their
industry sectors, regions, and firm characterissiosh as size and age. This study identifies

the relationship between CSR and innovation a@wiof firms based on the assumption that

iv
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innovative investment is needed to prepare tomdsrgwofits not only by considering

investments in technology and in R&D, but also althg with sustainability to human,

social, environmental, technical, and economic stments. Consequently, when the firm
builds their short- and long-run business strategthe consideration of the relationship
between types of investment and CSR practice w#tllto more cooperating effect on the
outcome of investments. The findings of this stuchyuld provide a comprehensive
understanding on the effect of sustainable managermteategies on the innovation and

sustainability of firms.

Keywords Business-led Initiatives, Corporate Environmeasta] Nature of Innovation,

Innovation, Liberalization Policies, Sustainability
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Chapter 1. Overview

1.1 Research Background
1.1.1 Industry policies with voluntary and mandgtapproaches

In the theory of economic regulations, there i€mand of industrial regulation because
the subliminal uses of governmental resources anbdoaties can improve the economic
behaviors’ status. Although the regulation couldd atlose treat or compel or help
shareholders, the effective and well-implementepilsgion make the allocation of resources
more fairly and efficiently (Stigler 1971). Withishbackground, industrial economists have
historically regarded the issue of policy designtlaes one focused primarily on the choice
among alternative policy instruments, where thas¢ériments are normally viewed as falling
into two broad categories: regulation-based ancbritice-based approaches (Bohm and
Russell 1985). Therefore, policymakers are oft@edawith different choices, that is to say,
the choices among using a voluntary approach mgusimandatory approach or using both
approaches simultaneously, where the ways coulthased either on regulation-based or
market-based economic incentives (Alberini and 8mye2002).

The key distinction between voluntary and mandasggroaches is the extent of ability
to impose unwanted costs or regulations on firnsodigh a voluntary approach, a firm will
not participate unless his payoff is at least g lais it would be without participation, i.e.,
the firm must perceive some gain (or at least roloss) from participation (Paton 2001).
Through mandatory approaches (based on inducingatigns and commands), regulators
can change market circumstance or impose net ocosfsms, thereby making them worse
than they would have been in the absence of thieypdt is assumed that the mandatory
industrial policy is driven mainly by policy or plib intervention, while the voluntaries
industrial policy is driven rather by market. Thaimdistinction of such policies is whether
the approach dictates a firm designed to improeeqihality of policy implication results or
tries to induce the behavior by modifying the masignals faced by them.

For the policy maker, the interest in the use diistrial policy approaches has spurred a
growing literature within industrial economics ohet relative merits of voluntary vs.

mandatory approaches to social welfare and satisfaof behaviors. Much literature is
1
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devoted to the choice between the two (Lyon andw#dix1999; Khanna 2001). Theoretical
conclusions generally favor one of two scenariggo(the extent that voluntary agreements
are less costly than regulation, organizations gurefoluntary agreements; and (ii) as
regulatory stringency increases, compliance costyeases the incentives to exceed
compliance to gain advantage increase (SegersoMaedi 1998; Lyon and Maxwell 2004).
Regulatory constraint may be positively associatét voluntary industrial management, as
organizations seek relief through strategic behlaviehich is one of the conclusions
supported by extensive empirical findings, as netdier (Jones 2010).

In addition, various theories demonstrate that leggn provides incentives and
opportunities to achieve the resulting objectiveasoagh voluntary environmental
management (Segerson and Miceli 1998; Lyon and M#x2004). Regulation is widely
considered to be more expensive and less effidieant voluntary action (Segerson and
Miceli 1998; Baldwin and Cave 1999), based on tbtcal conclusions and empirical results
consistently finding regulatory pressures amongstinengest determinants of both types of
voluntary efforts (Stigler 1971; Arora and Casor®@9Videras and Alberini 2000; Khanna,
Koss et al. 2007). In terms of firms’ motivationddopt or cite voluntary initiatives, (Paton
2001) indicates that there are some limitation tesent the rapid growth of voluntary
behaviors of firm with conventional economic modégsing the two concepts of “the Porter
hypothesis” and “the energy efficiency gap”, thegscribe the key generic strategies for
firms’ voluntary adoption.

There are three typically voluntary approachesinidustry policy implementations
(Carraro and Siniscalco 1996; Lyon and Maxwell 19%8gerson and Li 1999; Braathen and
Co-ope 2003). Such actions are often termed “basHed initiatives,” “corporate
environmentalism,” or “industry self-regulatidr(Alberini and Segerson 2002). Under these
approaches, this study focuses on the ‘businessil@tatives’ and ‘corporate
environmentalism’. Because self-regulation involvater mandatory restrictions on quantity

or sales territory, such as “cartel” and “coliog”, and antitrust investigation (Kaserman

! ‘Self-regulation may encourage consumer demandrdmucing uncertainty about quality of product orswing
interoperability of the products of various firnismay enhance labor satisfaction by improving shéety or other quality
aspects of the workplace. It may also serve maegegfic purposes, such as softening competitiopreempting stricter
government regulations. If self-regulation is moost-effective than government regulation, firmgimiself-regulate even
if doing so has no impact on the ultimate levelr@dtraint required.” Maxwell, John W., Thomas Pohyet al. (2000).
"Self-Regulation and Social Welfare: The Politidatonomy of Corporate Environmentalism." Journal Lefw and
EconomicsA3(2): 583-618.

2
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and Mayo 1995) We presume that the second form of voluntary aggr is a bilateral
agreement between a policy maker and a firm. Catpognvironmentalism is more related
with environmental protection. The global environma issues on climate change and wider
scope of sustainability have growing impact over fiéw decades on the social demand and
the international political agenda.

Regarding empirical methodology, industrial managetstudies commonly examine
decisions within a profit maximization frameworkowever, some studies indicate that a
utility maximization framework may increase explamg power (Baron, 2001; Nakamura et
al., 2001). According to a utility maximization vy, organizations are assumed to
undertake voluntary management out of self-interdsith to appeal to a range of
stakeholders and to achieve competitive and otbrefits, rather than engaging in behaviors
strictly designed to maximize profit (Khanna, 206tenriques and Sadorskry, 1996; Esty and
Winston, 2006; Baron, 2001; Nakamura et al., 20@&0, theory and empirical evidence
demonstrate the cost and efficiency advantagesohfntary action as well as a positive
influence of regulatory constraint, but the chastrategy depends on various factors.

In fact, the concepts of the industry policies withluntary or mandatory approaches
have applied in specific industry like environmemd energy. This comparison is famous
with metaphorical expression like mandatory conftbe “Stick”) and incentive subsidies
(the “Carrot”). Then most studies have more empeakion voluntary approach than
mandatory one and tried to find the reasons andvat@ns (Paton 2001; Alberini and
Segerson 2002; Khanna, Koss et al. 2007). Theyledadhat the voluntary approach is
more comprehensive and have long-term effect, hadhtandatory approach have intensive
and short-run effect (Bohm and Russell 1985).

However, when we compare these two industry padipgroaches in the general and
broader perspectives and circumstances, mandgiprpach could be effective and increase
social welfare. From the positions of both regulstand governed-firms, the each approach
has several desirable features that might prongstistainable development. In particular,

the policy maker want to make a growth or a rapifusion of specific technology or

2 There are some examples of self-regulation suthea€lean Air Act and the Clean Water Act in tH8AJ Under this acts,
firms are enforced compliance with rather mandataigs but not critical to firms’ operation likeagiving penalties if it
does not signal its ability to reduce its levemadste generation. Anton, W. R. Q., G. Deltas, e{2004). "Incentives for
environmental self-regulation and implications &mvironmental performance.” Journal of EnvironmeBgonomics and
Managemend8(1): 632-654.
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industry, mandatory policy instruments could besgroas industry policy. For instance, a lot
of countries have implemented strong governmentdad policies in telecommunication
industry for last few decad&sThe policy makers set up the price and markeicsire. So,
the design of policy could entail numerous effeots the social welfare, shareholder’s
behaviors, firms’ performance and innovation.

For the mandatory policy approaches, most liteestuon the relationship between
regulation and investment in the one industry geittous the impact of asymmetric ex-ante
regulation. From these, we argue that there islaioaship between adoption of a more
general standpoint and consideration of the differegulatory policies in industry. In the
liberalization policies process, there are sevenalensions of regulation. Therefore, we try
to clarify the relationship between these voluntarymandatory industrial approaches and
investment activities of firms according to thewesific firms’ characteristics and industry
sectors.

In sum, the main purpose of this study is to hgjttlion understanding why specific
policies or agreements are adopted and what inthactpproach has on firms investment
activities such like infrastructure and R&D invesims. As an aspect of stakeholder
management, company couldn’t be longer held metehtheir profit maximizing but
shareholder. The shareholder includes customenslogees, suppliers, networking and non-

government organization (Cetindamar and Husoy 2007)

% For the literature reviews in telecommunicatiogulation, see Cambini, C. and Y. Jiang (2009). “8imand investment
and regulation: A literature review." Telecommunigas Policy33(10-11): 559-574.
4
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1.1.2 Sustainability and innovation

The topic of the corporation social responsibiiti€SR) has been a subject of intense
controversy and interest over the past three dec@ldgnali 2008). In part, this debate is an
outgrowth of the proliferation of different concagtizations of CSR. Such a term has indeed
been defined in various ways from the narrow ecaooperspective of increasing
shareholder wealth (Friedman 196&%) economic, legal, ethical and discretionaryrsteaof
responsibility (Carroll 1979) including good corpte citizenship (Hemphill 2004). These
variations stem in part from differentiating fundamal assumptions about what CSR entails,
varying from conceptions of minimal legal and eamo obligations and accountability to
stockholders to broader responsibilities to theewisbcial system in which a corporation is
embedded.

Basically, the CSR is based on the concept of Hodder theory. Stakeholders, acting
either formally or informally, individually, or clactively, are a key element in the firm’s
external environment that can positively or negdyivaffect the organization (Murray and
Vogel 1997). The main challenge for businessebastask of identifying to whom they are
responsible and how far that responsibility exteriisere are several approaches which
explain the voluntary CSR behavior of firms and @R field presents not only a landscape
of theories but also a proliferation of approachehkjch are controversial, complex and
unclear (Garriga and Melé 2004).

Recently, the CSR is more getting the major comatt® of firms’ strategies and they
focus on this due to making the satisfaction ofrtisbareholders and giving the positive
image to the market. Various theories demonstizdé regulation provides incentives and
opportunities to achieve these objectives througluntary environmental management
(Jones 2010). Theory and empirical evidence demeesthe cost and efficiency advantages
of voluntary action as well as a positive influeraferegulatory constraint, but the choice of
strategy depends on numerous factors (Porter andeL1995; Lyon and Maxwell 2004,
Khanna, Koss et al. 2007).

On the other hands, voluntary industrial managenegppeals to policy makers

pursuing to reduce administrative burdens and casis to organizations seeking to reduce

4 "There is one and only one social responsibilitpusiness: to use its resources to engage iniéesidesigned to increase
its profits so long as it stays within the rulestlo¢ game, which is to say, engages in open ardcienpetition, without
deception or fraud."
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expenses and increase efficiency through innovawigtions, compared to using standard
technologies or prescribed practices (Khanna aodiBe 2009).

While the relationship between industrial policydasocial issues is subject to a well-
established academic literature, the role of intiomain influencing that relationship has
received relatively little attention (Pavelin andrfér 2008). However, sustainable innovation
has been widely defined as a process of creatingisheas, behavior, products and processes
that contribute to a reduction in environmental dams or to ecologically specified
sustainability targets (Rennings 2000). With aerptetation which emphasize on collective
learning and monitoring devices, (Aggeri 1999) aspport the reason why monitoring of
innovation and using of negotiated instruments lwy policy makers is a pivotal issue in
industrial policy. Innovation is firms’ primary coarns as well as their performance.
Furthermore, innovation is a sustainable engindifiors growth and survival.

Until recently, lots of studies have showed the astpof industrial policy on the
performance in the sustainable development aspémivever, there are lots of converse
debates on the correlations between voluntary ordai@ry activities and performances, and
their results have a number of limitations staljcaFurthermore, they just focus on the
relationship between short-term performances addsimial policy approaches and estimate
the limited effect. Therefore, this paper conclutlest innovative investment is to prepare
tomorrow’s profits not only considering investmeistechnology and in R&D, but also
dealing with sustainability to human, social, eamimental, technical, and economic
investments.

In particular, the adoption or implementation oflustry policies with voluntary and
mandatory approaches has longitudinal effect amldifficult to find the causality between
adoption and their performance. Nevertheless, rasties only consider the existence of
significant impact for performance. Innovationhe tpriority of firms as well as another core
sustainable factor for firms’ growth and survivdh detail, this study considers the
dimensions of innovation.

Based on the previous studies (March 1991), the tfpnvestment could be defined as
the allocation of resources between R&D investm@®&D expenditure; Creating new
knowledge and technologies; Radical; Exploratiomj aapital expenditure (CAPEX; Using
existing knowledge and technologies to develop mpeaducts and services; Incremental;
Exploitation). There exists a tendency of the adaptystems selecting exploration to suffer

6
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from the costs of experimentation with no releviaanefit. In contrast, the system selecting
exploitation is apt to be set in an optimal stestfe. Based on these ideas, we premise that
explorative investment is the one which induces @noanpts firms’ innovation because it has
more uncertainty for future and there is less guae for the return of the investment. So
explorative investment is rather innovative investitnthan exploitative investment. Thus, it
is very important to keep a proper balance betweguioration and exploitation pursuing
firms’ strategies.

Regarding the investigation into the detailed iratmn, recently there are some papers.
(Calderini and Garrone 2001) identify the relatlmpsbetween mandatory regulation and
R&D activities of firms using the patent and pubtion data. (Hellstrom 2007) also analyses
environmentally sustainable innovation in orderestablish dominant structures of such
innovations and current weaknesses. They estinmaterms of Schumpeterian innovation
type and innovation mode (radical or incrementat@nponent or architectural). With these
backgrounds, the current study tries to empiricalntify the relationship between firms’
behavior and their innovation activities with filewel data. After then, we will find what
factors drive the sustainable behavior and whetierindustry policies with voluntary and

mandatory approaches can prompt the innovativestnvents of firms or not.
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1.2 General Research Framework

According to the research framework presented @ IFiL, this study investigates the
difference and tendency of industry policy appr@sclon the type of innovation. In here,

there exist three analyses according to the mandata voluntary approaches.

Industrial Policy with Mandatory
or Voluntary Approaches

(Bohm and Russell 1985)

Voluntary Approach
(Comprehensive, Long-run effective)
{Alberini and Segerson 2002)

(Lyon and Maxwell ,1999; Segerson and Li, 1999; Braathen and Co-ope ,2003)

Mandatory Approach

(Intensive, Short-run effective)

(Alberini and Segerson 2002).

Telecommunication

Industry Corporate Business-led Industry
(liberalization Policies) Environmentalism Initiatives self-regulation
<ch.2> o Environmental ||~ sustainable
; J <Ch. 3= Behavior Behavior
. Nature of Innovation
(March, 1991) <
Explores new technology | Exploits existing Technology ------------------------------------- CDP & DJSI ‘ ‘ CSR
Highuncertainty Low uncertainty ;
Radical Innovation Incremental Innovation | <Ch. 4>
Long-term effect Short-term effect
R&D Expenditure (R&D) Capital Expenditure [CAPEX)

Fig 1-1 The schematic diagram of the general resear framework

The mandatory approach has short-run impact to pramew technology or grow a
specific industry. For instance, incentive of inwesnt in the telecommunication sector is a
key issue since it not only increases the consunvezffare but also generates positive
externalities on many other activities. Also, ituttb be a source of competitive economic
growth (Greenstein, McMaster et al. 1995; Rolled &iaverman 2001; Datta and Agarwal
2004), and then the liberalization policies of ma$tthe OECD countries have been
implemented with the assumption that competitionl @mivatizations would lead to the
enhancement of both the static and dynamic effogienf former “natural monopoly”
industries. While policies to promote competitiore dhe core of liberalization policies,
privatizations are more optional. For example, Basm directives, that govern the regulation
of telecommunications for the European Union Memi@untries, do not set any

requirement for privatization while they preciselg ne the policies to be implemented to
8
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promote competition. Therefore, this study firsilysesses the impact of regulation, such as
privatization of nature monopoly and inducing comitpm, on the different type of
innovations. Using the 97 nature monopoly firm20fOECD countries between 1994 and
2008, we identify the impacts of the liberalizatipalicies on the nature of investment in
telecommunication industry.

Secondly, we analyze and compare the voluntarysimidli policies with sustainable and
environmental behaviors. The environmental behavidirms can be represented by Carbon
Discloser Project (CDP) activity and the other ameghe Dow Jones Sustainability Index
(DJsSI) which shows firms’ sustainable activitiefid chapter chooses both of these concepts
simultaneously because there are a lot of inigtivn the market as a term of firm’s
strategies. These approaches have long-run eféectmaracteristics and can be applied to
more general industry. Based on our assumptionttieatCorporate Environmentalism’ is a
bilateral agreement between a policy maker andna, five try to find the answers to these
guestions; i) what is the relation between voluntaetivities and performance of firms? ii)
Do firms’ voluntary activities in environmental arglistainable implementations induce
innovation? iii) How is the nature of innovationpgeding on voluntary types of firms? and
iv) what is the link between firm characteristicalannovation according to voluntary types?
1032 observations are divided into specific groapsording to the CDP Global 500 report
and the list of Dow Jones Sustainability Index (DJI&tween 2008 and 2009. From the
empirical analysis, this part identifies the ralatbetween the ‘Corporate Environmentalism’
and innovative activities. Classifying the estdimid environmental and sustainable issues as
well as proposing an empirical model of the linksiomg environmental, sustainable
behaviors, and innovation activities is anothertbuation of this study.

Finally, using the 619 multinational firms listed the DJ STOXX 600 and MSCI World
indexes, this study introduces an empirical modebeding to their industry sectors, regions,
and firm characteristics such as size and age. Base the analysis, we identify the
relationship between ‘Business-led Initiatives (JSRd innovation activities of firms which
can be an answer to research questions: (i) whatsdthe CSR behavior of firms? (ii) What
are the different effects of explorative investmdidng-run return) and exploitative
investment (short-run return) on the CSR behavibifirons? In particular, this chapter
advocates a new approach to incorporate sustaiyabith innovation strategies by taking
into account voluntary sustainable activities nostjfor investors, but also for other

9
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shareholders including communities firms serve. fihdings of this study could provide a
comprehensive understanding on the effect of sumtée management strategies on the
innovation and performance of firms.

This study is organized as follows. The secondi@eddentifies the impacts of the
different dimensions about the liberalization pelgc on the nature of investment in
telecommunication industry. The third section expahe voluntary industrial policies with
the ‘Corporate Environmentalism’. The forth sectipresents the relationship between
‘Business-led Initiatives (CSR)’ and innovationieities of firms. Finally, we conclude and
discuss the policy implications of the analysigha fifth section. In order to arrive at a fair
and valid evaluation of public utilities, it is isgpensable to look more closely to the
particular circumstances of the technological, eooic and social environment and the goals

of the provision of a concrete service of publierest. (Bognetti and Obermann 2008)
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Chapter 2. Liberalization Policies and Innovation n the
Telecommunication Industry

2.1 Introduction

Comparing the developing timeline with other indiest such as material, energy and so
on, it has been just a few decades since telecomation became universe and penetrated.
Now the effect and portion of telecommunicationusigy in our society is prodigious such
that we cannot exemplify industries without teleconmication sector. So, the developing
and proliferating of telecom industry was the toty of policy maker. For this reason, a
lot of mandatory industry policies (including acse®gulation and price regulation) like
USA’s telecommunication act of 199®as dominated and implemented as the national
policy design in order to serve the public interastl enhance consumer welfare (Hausman
and Sidak 1999; Datta 2003; Cave 2006).

There also exists an incentive regulation whicthes alternative to the traditional sunk
cost recovery regime, like rate-of-return (RoR)prbvides incumbents with the opportunity
to retain as profit additional revenues or costirggs (Cave, Majumdar et al. 2002;
Armstrong and Sappington 2006). However, this itigerregulation is implemented within
a specified period because as long as retail bam®getition increases over time, regulators’
concern shifts from incentive regulation to accessrice regulation, becoming the key
regulatory instrument (Cambini and Jiang 2009).

As a matter of mandatory policy instrument, theamigation of the telecommunications
sector has undergone fundamental transformatioestbe past 25 years. Although public or
regulated monopolies have long been regarded asntis efficient way to ensure the
provision of telecommunications services, some t@s) undertook in the mid-1980s, a
change in liberalization policies aimed at removiayriers to entry, promoting effective
competition and privatizing public firms (HausmandaSidak 2005). In the 1990s, this

® The Telecommunications Act of 1996 sets forthsigeverning the unbundling of local telecommunimasi networks. For
detailed discussions of this open-access regulasee Kahn, A. E. (1998). Letting go: derequlatihg process of
deregulation. Lansing, MI: Michigan State UniveysRress., Harris, R. G. and C. J. Kraft (1997). dlleng through:
Regulating local telephone competition in the Udittates." The Journal of Economic PerspectivKg): 93-112. and
Sidak, J. G. and D. F. Spulber (1997). "The Tragefithe Telecommons: Government Pricing of Unbuddietwork
Elements Under the Telecommunications Act of 19@®lumbia Law Reviev@7(4): 1081-1161.
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movement, commonly known as ‘“liberalization pol&ie has spread to most OECD
countries (Ahn 2002).

Therefore, incentive of investment in the telecomioation sector is a key issue since it
not only increases the consumers’ welfare but glsterates positive externalities on many
other activities. Finally, it could be a sourceocaimpetitive economic growth (Greenstein,
McMaster et al. 1995; Roller and Waverman 2001tdahd Agarwal 2004), and then the
liberalization policies of most countries have beeplemented with the assumption that
competition and privatizations would lead to théamcement of both the static and dynamic
efficiency of former “natural monopoly” industrig8ortolotti, D'Souza et al. 2002; Cave
2010).

These policies are largely based on the premigectimapetition encourages innovation.
However, this hypothesis remains largely debatede Tefenders who believe the
‘Schumpeterian’ assume that market concentratiofthis price to pay’ for encouraging
investment. On the other hand, it is often argumed tompetitive pressure creates incentives
for investment and innovation.

Similarly, the impact of privatization on innovatias controversial issue. On the one
hand, it can be assumed that public firms aim akimaing social welfare. As a
conseqguence, their investment behavior may be mocally efficient than private firms’
investment behavior, since the latter is based rofitpnaximization. Added to this, some
authors argue that public ownership is a sourcergénizational inefficiency and the state
owned enterprises tend to waste resources and unmgkefitable investment.

This study discusses and tests the assumptiotilibedlization policies are favorable to
innovation in telecommunications. It focuses onithpact of these policies on the incumbent
operators’ investment strategies. Although newctaiemunication services are not always
introduced by incumbents, they are in most casesedan technologies which were
developed by incumbents. Moreover, the case ofnm@nt operators presents a specific
interest: over the last 25 years these firms haeed radical changes — in both their
competitive environment and their internal orgatima— which have probably transformed
dramatically their investment strategies (Bauer@01

Over the past decades, a literature has emergestutly the relationship between
mandatory industrial policy approach (liberalizatioprocess) and innovation in
telecommunications. However, most of this work maydedicated to a very specific

12
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guestion: the impact of access regulation on itnature investment (Kotakorpi 2006;
Waverman, Meschi et al. 2007)Access regulatichis the only one tool for promoting
competition (Vareda and Hoernig 2007; Cave 2010).

Moreover, the deployment of new infrastructure igaaticular form of innovation: the
operators are also introducing new services, iivgsin R&D and developing new
technologies. Studying the impact of liberalizatwlicies on the investment of incumbent
telecom operators therefore require to refer toengemeral work on the relationship between
competition and innovation and between privatizatiand innovation (Melody 2003;
Friederiszick, Grajek et al. 2008; Jung, Gaylel €2@08).

Although this literature is particularly abundasypirical work on these issues have not
been able to establish meaningful results regadiethe industries concerned. Furthermore,
although the theoretical literature highlights ei#fnt mechanisms through which
privatization and the developments of competitidfea innovation, there are only few
unified theoretical frameworks to study how thesschanisms are related (Li 2008).

The impact of liberalization policies has been stigated empirically by some recent
papers. However, no consensus has emerged fromesigarch, although the assumption that
liberalization policies encourage the operatorgwest is the one that has received the most
theoretical support. In addition, a central questias been largely ignored by this literature:
Does competition have to same impact on investrfi@nprivate and government-owned
operators?

While policies to promote competition are the cooé liberalization policies,
privatizations are historically more optional. Fexample, European directives that govern
the regulation of telecommunications for the Eussp&nion Member Countries do not set
any requirement for privatization when they narrpwéfine the policies to be implemented
to promote competitiéh Thus among the incumbent telecommunications opesawe find
fully private companies, partially privatized firmasnd firms that are still among the
government control.

Although it is quite likely that the development edmpetition does not produce the

6 See ‘Cambini, C. and Y. Jiang (2009). "Broadbangstment and regulation: A literature review."é@mmunications
Policy 33(10-11): 559-574." for a review of this literature

" The obligation for incumbents to share their isfracture with new entrants that are not able Hootd their own networks
8 hitp://europa.eu/rapid/pressReleasesAction.doZmefe=MEMO/09/568&format=H
TML&aged=1&language=EN&qguiLanguage=en
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same effects on the investment of private and gowent-owned firms, the previous
empirical studies on the relationship between &beation and investment in

telecommunications did not pay much attention tis thsue. Therefore, we make some
assumptions about the transition of operatorsviiets over the liberalization policies and
identify it.

This part is organized as follows. Section 2.2 ukses the theoretical foundations of the
assumption that the relationship between competdiad privatization is different for private
and government-owned with cost-based model. Se@i8ndescribes methodology and
variables after then reviews the previous empistatlies on liberalization and investment in
telecommunications. Section 2.4 presents the sesuitl analysis of the hypotheses and

assumptions. Section 2.5 concludes and discussgmtity implications of the analysis.
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2.2 Theoretical Background

In this section, we investigate the theoreticalnfbations of the assumption that the
relationship between competition and innovatiordiiferent for private and government-
owned firms. The impact of competition on the firnmvestment and incentives to innovate
has been analyzed by two types of work. The fonsidrased on the assumption that ‘firms
maximize their profits and emphasize that compuetitiaffects the profitability of
investments’. The second set of work considers dlgency relationship between firms'
shareholders and managers'.

In big modern corporations, the decisions (inclgdimvestment decisions) are not made
directly by the owners of the firms but by professil business managers (Berle Jr and
Means 1930). This arrangement results in an agexiagionship where the owners have only
incomplete information on the work undertaken bynagers (Jensen 1986). Given that their
decisions cannot be observed or measured diregththb owners, the managers can
undertake actions that are not in the owners’ @stefmoral hazard). In this framework, many
studies have underlined that competition (and fizagion) reduces the managers' pofer
(Vickers and Yarrow 1989; Shirley and Walsh 2000y zeveral papers have analyzed the
consequence of this effect on the firms' investnbehiaviot.

In section 2.2.1, we revisit the argument that cetiipn affect the profitability of
investment (the firms' investment decisions) arntgm it to non-profit-maximizing firm. We
show that this “profitability effect” of competitio may be different for private and
government-owned operators (ex-ante privatizatisinge private and government-owned
firms do not have the same objective function. éction 2.2.2, following the pioneering
work of (Aghion and Howitt 1998), we identify howe “profitability effect” affect the firms'
investment decision in combination with the impattompetition on the managers' power
(the “operational efficiency” effect). The lattex also different for private and government-

owned operators, because the nature of the agelationship varies from type of firm.

9 By “profitability”, we do not only mean the finaiat viability of the investment (e.g. its net presealue) but also its
strategic or “option” value.

10 see. Vickers, J. and G. K. Yarrow (1989). Priwatian: an economic analysis, MIT press, Shirley, Ml.and P. M.
Walsh (2001). Public vs. Private Ownership: Ther€ur State of the Debate, SSRN., of a review

1 See e.g. Jensen, M. C. (1986). "Agency Costs e& Bash Flow, Corporate Finance, and Takeovers"Aferican
Economic Reviewr6(2): 323-329., Stulz, R. M. (1990). "Managerialaletion and optimal financing policies." Journal of
financial Economic®6(1): 3-27.
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2.2.1 The profitability effect

Many papers have highlighted that competition cdffehe firm's investment behavior
because it has an impact on the profitability af thvestment (Ahn 2002; Gilbert 2006;
Vives 2008). However, the definition of a “profitab investment is probably different for
private and government-owned firm. It is a broaattgepted assumption that private firms (or
at least, the shareholders of these firms) areasted in profit maximization. Consequently,
from the point of view of a private telecommunicatioperator, a “profitable” investment is
one that generates higher additional profits. limgyple, a government-owned firm is not
intended to maximize its profit but the social veedf and its investment decisions are not
based only on pursuit of additional profits bubads the benefit to industry and consumers.

These dissimilar conceptions of what is a “profigdbinvestment may result in
important difference as regards the impact of cditipe. The private incentives to invest
can be defined as the difference between the prafier and before investment

(A, =m,—-mwhere 77, and 77, are respectively the profits before and after stvent). For

example, “Schumpeterian” models underline that éiglompetition intensity results in post-

investment pricesy,) and profits ¢z,) and reduce the private incentives to invest. Hexe

because higher competition intensity implies lowest-investment prices, it increases the
“social incentives to invest”, that can be defirsdthe difference between the welfare after

and before investment(, =w, -w wherew, andw, are respectively the welfare before

and after investment).
As underlined by the literature (Aghion, Bloom &t2005), the Schumpeterian models
only tell one part of the story. In fact, increasemmpetition will also reduce the pre-

investment profitsz, and thus increase the private incentives to in{/&stcape competition”

effect). Thus, increased competition has conflgtieffects on the private incentives to
invest*?. Similarly, it has conflicting effects on the sakiincentives to invest since it
increases both the pre- and post-innovation welfare

To illustrate and discuss these intuitions, weoatice a simple model of quantity

competition where the investment increases theityualservice (QoS). We assume that two

12 ps shown by Aghion, P., N. Bloom, et al. (2005}otnpetition and Innovation: An Inverted-U Relatibipg." Quarterly
Journal of Economics2((2): 701-728., at the industry level these confiigt effects may result in an inverted-U
relationship between competition intensity and staeent.
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operators, the incumbentand the entrang, are competitions on the retail market for
telecommunication services. The incumbent can intesimprove the quality of its
infrastructure and service, whereas the qualitinfshstructure owned by the entrant and the
quality of its service is a parameter

The firms face the inverse demand function

p=A+x-q-q, i {E}, iz ] (2-1)

where p, g and x are respectively the price, the quantity and thelityuof the service
provided by firmi, and whereA is a parameter representing the willingness to fpayhe
“pbasic service” &,=0) of the consumer with the highest valuation fdedemmunications
service$’,

To keep the notations as simple as possible anauksecthe level of the marginal cost

does not matter for the purpose of our analyses, riormalized as zero. The profit of the

entrant is thus
Me = pe L. (2-2)
To increase marginally the quality of its infrastiwre and services, we assume that the

incumbent has to pay a fixed cesf. Consequently, the cost for reaching any levelityua

2

X Is yx,7 and the profit of the incumbent is
2
n=p -2 (-3
The social welfare is the given by
2
W:—[pE;q'] +p (o + qu—% (2-4)
2
wherew =CS is the consumers' surplus.

13 As we will see in the following, this parametetetenines the intensity of competition.
14 For details on this model see Foros, s. (2004)at&gic investments with spillovers, vertical itation and foreclosure
in the broadband access market." Internationalnidwf Industrial Organization 22(1): 1-24., p. 7-9
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The timing of the game is as follows: first, theumbent invest to improve the quality
of its infrastructure and services; then, the ficospete in quantities on the retail marKet.
From the computation detailed in Appendix 2.2.1,maey have the following results in table
2-3: i) for private (profit-maximizing) firms, ineased SBC or FBC reduces the profitability
of investment and lowers the incentives to invéisé (Schumpeterian effect dominates the
escape competition effect), ii) for government-odi(@ith hybrid behavior) firms, firstly
increased FBC reduces the profitability of investirend lowers the incentives to invest (the
Schumpeterian effect dominates the escape congrettifect). Secondly, increased SBC
increases the profitability of investment and gjtben the incentives to invest (the escape

competition effect dominates the Schumpeteriarcétfe

2.2.2 The operational efficiency effect

As an extension of the theory of the X-inefficign(Leibenstein 1966), numerous
studies have shown that competition has - besidesconsequences on prices and
“Allocative” efficiency - an impact on the operatia efficiency. According to (Shirley and
Walsh 2000), the argument that competition fa¢@samonitoring the managers is based on
two main arguments: the incentive and the inforaratffects. The former emphasizes that
the competitive pressure is accompanied by a thokéising market shares and of being
evicted from the market, which directly contributesdiscipline the managers. The latter
refers to the idea that competition acts as arrimfdion-revealing mechanism that allows the
shareholders to assess the efforts made by thege@nand to implement incentive contracts.

The interaction between the profitability effectdathis “operational efficiency effect”
has been investigated by some pioneering work gdghion and Howitt 1998) and (Schmidt
1997). This literature focused on the case of peifams where the shareholders seek to
maximize the profit and considered forms of contpetiwhere the profitability effect always
results in a decrease in the incentives to invest.

In order to combine our previous analyses on tléitability effect of competition with

the mechanisms described by the literature on tperational efficiency effect of

15|n the appendix section, we use this frameworlsttaly the impact of competition on investment bprivate and a
government-owned incumbent operator.
18
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competition, we assume that a raise in the conipetintensity decreases the investment

cost. As underlined in section 2.2.1.1, the intsnsi the competition faced by the incumbent
can be measured by the prige (the lower is the price, the higher is the intgnsif

competition). Thus, we assume that the cost paemietreases when the price increases.

More specifically, the cost of increasing the Qo&gmally is
g=y+1(p) (2-25)

where f is an increasing function and whepg is firm I’s equilibrium price when the QoS

X, are zero (under FBCp? :A_TXE ; under SBC,p; = Ara

)

In line with the literature, we assume that operai efficiency (reflected by the cost
parameterd) does not result from the firm's strategic behavibis just a parameter that

depends on the intensity of competition. As a cquseace, we did not usp, (as defined by

egs. 2-5 and 2-19) as the indicator of the comipatihtensity in the definition of, but the
“pre-investment” price p; 16,

Finally, while theory suggests that any raise impetition intensity increases operational
efficiency, it does not specify the nature of tretationship. We will therefore analyze two

cases: a lineg('f (pf) = B ) and quadratid  (p?) = S }y’) relationship.

The new equilibrium quality and investment are dateed as follows: for each type of
firm (welfare-maximizing or firm with hybrid behasi) and each type of competition (FBC
and SBC), we just reconsider the investment stagermaing that the cost parameter@is
(instead ofy as in section 2.2.1). The new equilibrium quargité x, are given by table 2-
1. In order to study the impact of competition @vdastment under the assumption that
competition affects both the profitability of th@vestment and the firm’s operational

efficiency, we derivate the investment functionsadfle 2-1 with respect tg. in table 2-2.

16 P, depends on the incumbent's investment decisions&juently, usingd, in the definition of the cost function would
imply that (ifirm | can influence its operational efficiency throughinvestment decisions: reducing (resp. increaskg

would reduce (resp. increagd) and improve (resp. lessen) operational efficiency.
1¢
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Table 2-1 Equilibrium qualities (x, )

Profit-maximizing firm Firm with hybrid behavior

Linear operational efficiency effect

Facilities-based 4A-X%) 4A-Tx
competition (FBC) Y +3B(A-%)-8 Yy +3B(A-x)-11
Service-based 2A+5a 8A-a
competition (SBC) 9y+36(A+a)-2 9y+36(A+a)-8
Quadratic operational efficiency effect

Facilities-based 4(A- %) AA- 7%
competition (FBC) 9y+38(A-x )y -8 9y +30(A-x F-11
Service-based 2A+5a 8A-a
competition (SBC) 9y+38(A+ay -2 9y+B(A+a)’ -8

In addition, the operational efficiency effect ieases the equilibrium quality and
investment: for a given marginal incentive to inyeke lower is the marginal investment
cost, the higher are the equilibrium quality andestment. When competition improves the
profitability of investment (i.e. when an incumbesith hybrid investment behavior faces

service-based competition), the operational efficieeffect reinforce the positive effect of

competition on investment. In fact, in egs. (2-28j (2-27)%<o and the increase in the
a

ox

equilibrium quality al is higher than in appendix section 2.2.1.3.1. Whkempetition
a

decreases the profitability of investment a lineperational efficiency effect soften but does

not compensate the negative impact of competitiomeestment. In fact, in egs. (2-20) and

(2-22),gi<o and in egs. (2-21)%i>o. However, if the operational efficiency effect is
X a
quadratic, there is a U-inverted relationship bemveompetition intensity and investment. In

egs. (2-24) and (2-25§% s q for low values ofx. andgi<o for high values ofx: . In egs.
0X,

E XE

(2—26),2A<o for low values ofa andgizo for high values of'’. Moreover, it can be
X Xe

easily shown that if competition has a very siguifit effect in improving the operational

efficiency (e.g.f(p’)=£0p’), the operational efficiency effect dominates ghefitability

effect for any level of competition intensity.

Y This result is very similar with Schmidt (1997).
2C
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Table 2-2 Variations of the with respect to the coipetition intensity

Profit-maximizing firm Firm with hybrid behavior

Linear operational efficiency effect

Facilities-based eq (2-20),0% _ 4(8-9y) eq (2-21),0% _  77-6¥- 9A3
competition (FBC) % (9y+3B(A-x%)-8 % (9y+3B(A-x)-19’
Service-based eq (2-22),0% _ 457+ 9A5-10 eq(2-23),0% __  9y+27A3-8
competition (SBC) da  (9y+38(A+a)-2)° 9a  (9y+3B(A+a)-8)°

Quadratic operational efficiency effect

Facilities-based  eq(2-24),0% __ B(A-%)"-9+8 eq (2-25),0x _ BA -8B A +TB % - 63+ 77
competition (FBC) 0% (B(A-%)? +9y-8)° % (oy+B(A-x ) 11’
Service-based eq (2-26),0x _ SN -4BAa-53& +45-1C eq(2-27),0x _ 178~ +168Aa-Bd+ Y- 8
competition (SBC) 9a  (p(A+a+oy-2) da (9y+ B(A+a) -8)°

It is broadly accepted in the literature that tladune of the agency relationship varies
from one type of firm to the other and that the ragienal efficiency effect is the same for
private and government-owned firms. However, thisreno consensus on whether it is
stronger for former or for the latter. On the orandh many studies suggest that managerial
slack is higher in government-owned than in priiatas (Vickers and Yarrow 1989; Shirley
and Walsh 2000). Thus, it can be considered thatptiofitability effect of competition is
dominant for private firms while the operationdi@éncy effect will have a more significant
(or even dominant) impact for government-owned $irfsssumption L On the other hand,
several papers (Megginson and Netter 2001; Shatel/Walsh 2001) show that the positive
effect of competition in improving the operatiomdficiency is stronger when it is combined
with privatization Assumption 2 In the framework of our model, Assumption 1 cbble
reflected by a linear operational efficiency efféot private firms and a cubic operational
efficiency effect for government-owned firms. Undé&ssumption 2, the operational
efficiency effect would be linear for government+oed firms and cubic for private firms.

Finally, the impact of competition on investment bycumbent operators can be
summarized by the following table 2-3. The literaturstrongly support the view that
relationship between competition and investmertifier between private and government-
owned firms. Our analyses suggest that in mostsctse positive impact of competition on

investment is more clear for government-owned foaprivate firms.
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Table 2-3 Expected results from assumptions and hgtheses

Privated incumbent  Government-owned incumbent

(profit- maximizing) (hybrid behavior)
Profitability SBC - +
effect FBC - -
Operational Assumption 1 . +
efficiency effect ~ Assumption 2 +
) SBC * Assumption 1 - ++
Overall impact , «-» «+»
of SBC * Assumption 2 ? +

FBC * A tion 1 - ?
SBC or FBC ssump fOﬂ «-» «-»

FBC * Assumption 2 ? -

Notes: If the incumbent is a private firm: SBC aR8C reduce the investment through the
profitability effect. Under assumption 1, the opimaal efficiency effect will be insignificant arttie

overall impact of SBC and FBC will be negative. @ncdssumption 2, the operational efficiency
effect will be significant and the overall impadtSBC and FBC may be negative, positive, or non-

linear.

2.2.3 Review of the previous studies

The theoretical literature and empirical reseanshihee impact of liberalization policies
on investment have mostly focused on the link betwaccess regulation and investmgnt
Nevertheless, there are few general papers onelagionship between liberalization and
investment, reflecting some of the issues raisettiénprevious section. Table 2-4 provides a
Summarized previous research on the impact of ditmation policies on investment. It
shows the variables that each paper seeks to axi@alumn “Dependant variables”) and the
variables related to liberalization policies used axplanatory variables (Column

“Independent liberalization variables”).

18 The only exception is the case of facilities-basempetition (FBC) under the assumption that therational efficiency
effect is significant private firms and insignifitafor government-owned firms (assumption 2).
19 For the literature reviews, see Cambini, C. andJing (2009). "Broadband investment and regulatiniterature
review." Telecommunications Poli®3(10-11): 559-574.
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Table 2-4 Summarized previous research on the imp#aof liberalization policies on investment

Papers

Endogenous liberalization variabexogenous liberalization variables (Explanatorables)

(Dependent variables)

Competition

Privatization

Regulations

Data

(Calderini and Basic research (Publication)

Market openned (-)

17 European

. incumbents,
Garrone 2001)Applied research (Patent) Market openned (+) 1985-1999
(Datta 2003) R & D intensity 1 — AT&T's market share (+) Divestiture (+) AT&T,
Productivity 1 — AT&T’s market share (+) Divestiture (-) 1962-1997
(Koski and New services (induce date) At least 2 operators (+) IRA (?), Standards (+) .
. 25 countries,
Kretschmer  Prices At least 2 operators (-) IRA ( ?), Standards (?) 1991-2000
2005) Diffusion speed At least 2 operators (+) IRA ( +), Standards (+)

Service penetration Entry (+) Privatization (+,?) IRA (+) .
. Network expansion Entry (+) Privatization (-,?) IRA (?) 30 countries
(Li 2008) . o 1991-2006,
Prices Entry (+) Privatization (?) IRA(?) Mobile market
Labor productivity Entry (+ then -) Privatization (?) IRA (+)
Employment Nb. of market opened (?) Full (?), partial (?)
Investment ( industry level) Nb. of market opened (+,?)  Full (+), partial (?)
Density of fixed-line network Nb. of market opened (?) Full (+), partial (?)
(Li and Xu Density of mobile network Nb. of market opened (+) Full (+,?), partial (?) 177 countries
2004) Demand Nb. of market opened (+) Full (?), partial (?) 1990-2001
Prices Nb. of market opened (?) Full (+?), partial (?)
Labor productivity Nb. of market opened (?) Full (+), partial (?)
Total Factor Productivity (FTP) Nb. of market opened (?) Full (?), partial (?)
Network density Market opened (?) Privatization (+?)
(Ros 1999) Network density growth Market opened (?) Privatization (+; ?) 130 countries
Productivity Market opened (+,?: +) Privatization (+?) 1986-1995
Productivity growth Market opened (?) Privatization (+?)

Note: IRA means “Independent Regulation Authority”
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The latter liberalization variables can be grouped three categories: variables related
to competition, privatization and regulation. Boxmdonging to the corresponding columns
specify what proxies are used for these varialites.example, in (Calderini and Garrone
2001), competition is measured by a dummy varialblet takes the value 1 if the
telecommunications sector is opened to competiaow, the value 0 otherwise. These boxes
also show the relationship found by each paper é&tvthe independent and the dependent
variable. A "+" means that the correlation is pesita sign "-" that it is negative and a “?”
that no significant correlation was found. Whenngigance levels are low or when the
results are not robust, the signs "+" or "-" arofeed by a question mark. For example,
(Calderini and Garrone 2001) find a positive amphgicant relationship between competition
and investment in applied research (humber of patemd a negative and significant
relationship between competition and fundamentsgaech (number of publication). Finally,
the last column specifies what kinds of data aeslusy the different papers.

Among these works, only (Datta 2003) and (Caldesumil Garrone 2001) consider the
operators’ investment as the variable to explaioweler, the other papers seek to explain
several variables that are directly related with diperators’ investments. This is particularly
the case of network density (Ros 1999; Li and Xu42@hd expansion (Li 2008) and, to a
lesser extent, of service diffusion and penetratitoski and Kretschmer 2005; Li 2008).

With the exception of (Calderini and Garrone 20@hd (Datta 2003), the works
presented are based on country-level data. Althahgise data are clearly relevant (the
development of the telecommunications sector iselihto the investment of all firms in the
industry and not just to the investment of incuntbgperators), studies that use them do not
indicate how liberalization policies affect the @stment strategies of the different types of
firms of the industry. Obviously, liberalization lmies do not have the same impact on the
operators (who are directly affected by these pedicand on upstream firms, such as
equipment suppliers. Furthermore, their impact pisdbably differs between incumbent and

entrant operatofs

20 For example, while it is widely accepted that a tagon setting low access prices reduces the incatsbicentives to
invest in their infrastructures (because it redubespost-investment profits), the impact of sughoficy on infrastructure
investment by the entrants is more debated. Onrteéhand, low access prices increase the profitseoéntrants when they
rely on the incumbent'’s infrastructure to provigevices (i.e., using Bourreau and Dogan (2005)siteslogy, when they
choose the “buy” rather than the “build” option)dareduce their incentives to roll-out their own asftructure. On the other
hand, the theory of the “ladder of investment” iav€ (2006) suggests that by facilitating the dguelent of service-based
competition low access charges may facilitate thinén development of facilities-based competition.
24
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Many empirical studies also show that opening tlaeket to competition improves the
operational efficiency of incumbent public firmsh@enix 2003; Ford and Spiwak 2004). It
seems however that these policies are more efficiddren combined with privatizations
(Megginson and Netter 2001). These results refahéoessential question of the roles of
ownership and competition in promoting organizagicefficiency. While (Shirley and Walsh
2000) point out that ownership is more importaranticompetition, (Vickers and Yarrow
1989) consider that the literature supports theosje point of view. Without trying to
decide between these two positions, one can undethat there are complementarities
between opening the market to competition and privey the incumbent firms. In other
words, the improvement in monitoring the managsmnore significant when these policies
are combined.

In the previous literature, many studies also siiynsupport the view that the
relationship between competition and investmentdiiferent from that between R&D
investment and capital investment. Therefore, thifergint impacts of competition on
investments can be summarized in table 2-5. Thecefdf competition shows different
consequences when it combine with privatizatios. (for private and government-owned
firms). Therefore, it is worth noting that this wabnost ignored in the previous literature
(Bognetti and Obermann 2008). (Ros 1398kes privatization as a dependant variable but
does not consider the interaction between competiéind privatizatioff. In other words,
(Ros 1999) considers privatization as a dimensidiberalization policies that may have an
impact on the firms’ investment behavior (just &g Wevelopment of competition), but
ignores the fact that competition may have differefiects on private and government-

owned firms.

21 (Ros 1999) distinguishes two groups of countriesnbst cases, the results are identical. Whenrdiiteit first shows the
results for those whose per capita GDP exceedsd®00then those obtained for countries whose GDRggita is below $
10,000.
22 The same is true for most of the papers on acegs#ation and infrastructure investment reviewgdambini and Jiang
(2009).
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Table 2-5 Summarized previous theoretical studies

Liberalization policies Key issues Expected impatR&D Expected impact on CAPEReferences
Privatizatior - Ownership (-) by "Myopic (-) but lower than on R&Alchian and Demsetz 1972), (Laffont
- Managerial behavior Investment Behavior (+)23 and Tirole 1993), (Munari and Sobrero
- Agency problem (MIB)” assumption 2005), (Sappington and Stiglitz 1996),
- Risk (Laverty 1996), (Bushee 1998), (Shirley
- Short/long term and Walsh 2000), (Hansmann 1988),
- Budget constraints (Hart and Moore 1996)
Competition  Service- - Spillover effect (-) impact if R&D is (-) for incumbents (Foros 2004),
(SBC &FBC) based - Risk mainly dedicated to More balanced for entran{&otakorpi 2006),
competition - Build-or-buy strategies infrastructure innovation (Vareda and Hoernig 2007),
(SBC) (+) with a change in the (Friederiszick, Grajek et al. 2008)
nature of R&D
Facilities- - Appropriability ? ? (Jorde, Sidak et al. 2000), (Hausman and
based - Cost-based rate (-) with sunset ) Sidak 2005), (Bourreau and Dogan
competition - Contestable market (+) 2005), (Waverman, Meschi et al. 2007),
(FBC) - the Ladder of investment (1%2\;‘)3 and Vogelsang 2003), (Baumol
Competition - Schumpeterian & Depends on the level of Depends on the level of (Arrow 1962), (Aghion, Bloom et al.
& Darwinian effects competition intensity competition intensity 2005), (Gilbert and Newbery 1982) ,
Nature of - Inverted-U relationship (--to+) (+) impact stronger than (Calderini and Garrone 2001)
investment - Drastic & incremental R&D
innovations (-) impact lower than on
- Efficiency & Replacement R&D (- to ++)
effect:
Interactior between - Complementarities (+) (??) (Bognetti and Obermann 2008), (Parker
privatization & - Productivity and Kirkpatrick 2005), (Li and Xu 2004)
competitions - Efficiency pressure (Li 2008), (Koski and Kretschmer 2005)

(Fumagalli, Garrone et al. 20(

2 Resources are reallocated from R&D (risky and lemm investment) to CAPEX (short term and lessyjisk
2€
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This study assumes that in most cases the pogitipact of competition on investment
is more clear for government-owned than for privéaes®*. Finally, some dimensions of
liberalization policies, and in particular privadtions, only concern the incumbent operators.
As we mentioned in the introduction, two reasomkus to focus on the latter type of firms:
in most countries the incumbent are still, among diperators, the main providers of new
infrastructures and technologies; the liberalizatipolicies have changed radically the
incumbents’ competitive environment and internglamization.

(Li and Xu 2004) and (Li 2008§ have paid more attention to this issue. A first
limitation of this work is that they explain phenena related to the entire
telecommunications sector from policies that covely the operators (opening markets to
competition and the existence of a regulatory aitijo or even only the incumbent
operators (privatization). Also, how the interantioetween competition and privatization is
studied does not fully reflect the fact that contmet may have different effects on private
companies and government-owned incumbent firms.

There are still some limitations in previous stedihen they consider both privatization
and competition. For example, in the regressiomgpgsed by (Li and Xu 2004) and (Li
2008), the vector exogenous variables include tiogi@s for competition and privatization
and an interaction termctmpetition*privatizatioih (Li and Xu 2004) found that the
coefficient on variable competitiofi is positive but lower than the coefficient on izdnle
“competition*privatizatioh and interpret this result as an evidence that ithpact of
competition on investment is higher when it is camd with privatization. This
interpretation is not so obvious especially as phexy for competition intensity is not a
dummy?®.

Therefore, if one seeks to study to what extent metition has different effects on
private and government-owned incumbents, it seeore matural to evaluate the correlation

between the intensity of competition and investnfenteach type of firm (i.e. to consider

24 The only exception is the case of facilities-basehpetition (FBC) under the assumption that therational efficiency
effect is significant private firms and insignifitefor government-owned firms (assumption 2).
25 (Li 2008) and (Li and Xu 2004) also consider thieiaction between the liberalization variableg ($e33).
% |f the variablex is a dummy such as-1 if condition A is satisfied ank=0 otherwise, and ¥ is a dummy such as-1 if
condition B is satisfied ang=0 otherwise, then the meaning of variabte*y is clear:z=1 if conditions A and B are
satisfied and=0 otherwise. But ify is not a dummy but a discrete or continuous véegijaihe meaning of z is less clear.
Moreover, interpreting the results would have beeen more difficult if (Li and Xu 2004) had obtainedefficient with
opposite signs on the variables “competition” dwrdmpetition*privatization”.
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two groups of firm: private and government-ownein8) than to introduce an interaction
term as (Li and Xu 2004) and (Li 2008) did. Withsthintention on the liberalization
dimensions, this study identifies the differenteeff of competition on firms’ investments
according to whether the firm is private or goveemtaowned firms. Thus, it can firstly be
estimated that the profitability effect of compietit is dominant for private firms and the
operational efficiency effect is more significant fovernment-owned firms (assumption 1).
Secondly, it is clarified that the positive effeftcompetition in promoting the operational
efficiency is stronger when it is combined withvatization (assumption 2). Finally, this
study shows that the type of investments is chareged result of the combination between

competition and privatization.
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2.3 Empirical Analysis

This study considers a model with a vertically grsged monopoly network provider
who faces price taking rival operators in the fatzrket. The network is an essential input
to the production of the downstream telecommurocetiservices and we assume the network
operator is required to provide access to its sivAhd it is supposed that the services of the
rivals and the incumbent are vertically differetéd and we examine the incumbent’s
decisions on how much is invested in network gualiith the division of private firms and

government-owned firms when there is competition.

2.3.1 Data and variables

To investigate the impact of competition on differéype of investments by private and
government-owned incumbent operators, this stuédyseveral databases. The firm list and
yearly financial data are based on the DataStrehithomson Reuteféfor the fixed and
mobile telecommunication industry in OECD countri€his data contains both mobile and
fixed operators because the firms have nature gawent-owned origin. The firms are still
the major telecom operator and most of them hath bwbile and fixed business unit in
their own domestic market. Then we choose formaureamonopoly firms and match the list
with regulatory variables of WBE, WCIS*® and OECD regulatory databdSeTable 2-6
shows the definition, sources and descriptive sitasi of variables such as dependent,
regulatory, firm characteristics and control valégb Finally, an unbalanced yearly panel
with 97 observations for 15 years from 1994 to 2t®&sed and these firms account for
nature monopolies of 20 OECD countries. The rateméor inclusion of each variable are

described below.

2" This database covers 51,900 active global compaid offers the broadest company coverage, repirg@9% of the
global market capitalizatiorittp://online.thomsonreuters.com/datastreg@011).
28 \World broadband Information Service (WBIS) is alime database of broadband, fixed-line telephardg/multichannel
TV subscriber numbers from 2000 to 2008 and broadif@mecasts to 2013. Launched in 2003, WBIS culyemvers 160
countries and more than 1100 operators’ markeesip@netration rate and ARPWttp://www.wbisdata.com(2011).
2 Since 1995, World Cellular Information Service (V8T has offered the mobile industry players andnaaluable insight
into the industry - encompassing 50 different keykets, http://www.wcisdata.conf2011).
%0 |ndicators of regulation in energy, transport anthmunications (ETCR) in OECD. The ETCR indicatorgecectors in
which anti-competitive regulation tends to be comedad, given that manufacturing sectors are tyfyitightly regulated
and open to international competition in OECD cowstri
http://www.oecd.org/document/32/0,3343,en_2649 3432298136 1 1 1 1,00.htn{2011).
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Table 2-6 Definitions and descriptive statistics ofariables

Dependent variables Definitions (Units) Source ObMlean St.D Min Max
lcapex Log value of (Capital expenditui¥edJS$)) Thomson DB 234 14.610 1.175 11.891 17.210
Irnd Log value of (R&D expenditure (US$)) ThomdoB 189 11.645 2.198 6.358 15.081
SBC&FBC competitic
SBC_bb Nb. of DSL non-incumbent access / TotabfibComputed from

DSL access in broadband market WBIS and WCIS 300 1282 1704 0 6509
FBC_bb Nb. of DSL incumbent access / Total nb. of Computed from

DSL access in broadband market WBIS and WCIS 300 1511 2009 0 8025
SBC m Nb. of mobile non-incumbent access / Total Gomputed from

of mobile access in mobile market WBIS and WCIS 300 0029 0093 0 0663
FBC_m Nb. of mobile non-incumbent access / Total @mmputed from

of mobile access in mobile market WBIS and WCIS 300 .5026 2417 0 1
Privatization
Private Ctrl Dummy value =1 if the government the OECD regulation

majority shareholder and if not 0. DB (ETCR) 300 .43 -4959 0 1
Firm characteristics
lemploye: Log value of(Total employee) Thomson DI 23t 10.781: 1.212¢ 7.442¢ 12.641:
lage Log value of (1998 - Established year) ThamisB 238 3.2122 1.0126 0 4.8752
Inetprofit Log value of (Net profit (US$)) Thoms@B 209 13.8634  1.2004 8.7502 16.0733
Control veriables
Inb_bb Log value of (Nb. of subscribers for broadd) WBIS DB 155 13.5681 1.9802 7.8240 16.5640
Inb_m Log value of (Nb. of subscribers for mobile) _ V\(nszte 271 15.3855 1.4639 11.1882 18.1200

intelligence

gdp_pop Gross d_omestlc product (GDP) (US$) / ITU DB 300 25784.26 11641.01 0 57932 38

Population of n country
Ipopbigcity Log value of ( Population of urban){% ITU DB 263  15.1946 .9284 12.7234 16.3180
_lyear 1995 ~ lyear 2008 Year dummies between 46652008 Calculation 300 .0667 .2499 0 1

%1 It represents the funds used to acquire fixedtssgker than those associated with acquisitionss ifibludes property, plant and investments in rively and equipment.
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Our investment measures of exploration (creating kikowledge and technologies) and
exploitation (using existed knowledge and techni@®gto develop new products and
services) are R&D investment and capital expenglittHe and Wong 2004). Using

logarithms, we can interpret the results of redpedaoefficients as elasticitytnd, is the log

value of research and development cost and it icih that firms will take advantage of

new business opportunities by trying to impose feeint industrial structure and possibly
new dominant paradigms. Traditionally, new technwalgtrajectories do provide the chance
to lead the market and play a key role (Fields 20@4pexis represented the exploitation
property of investment and it is a very accurateasnee of infrastructure investment
(Friederiszick, Grajek et al. 2008). Once the ratprly induced in the market, the main
concern of incumbent firms is to defend their positand to avoid competition. For this
reason, the incumbent create strong barriers toy emtd R&D efforts are in these cases
mostly directed towards the incorporation of new arcremental innovations on the existing
products, rather than towards the developmentditatly new products (Cesaroni, Minin et
al. 2005).

Privatization of incumbent operatorBrivate Ctrl), inter-SBC_m SBC_bb and intra-
platform FBC_m FBC_blh competitions on the operators' investment choiescing
infrastructures operators to open their infrastrces; Virtual Network Operators (VNOS)),
and interactions between liberalization policies #ne most represent able liberalization
processes in telecommunication industry. This varimgulatory processes are observed in
fixed-telecommunication as well as in other netwamlustries (Bognetti and Obermann
2008). In fact, the process is not exactly the sheteveen countries and network industries.
Some of OECD countries are not forcing an accesdaggn. And the level of privatization
is different under the specific political situatlo{OECD 2007). Therefore, this study
identifies the impacts of the different dimensia®ut the liberalization policies on the level
and activities of investment.

The installed network resources are used as cowdiidbles in this study. Before the
1990's, the activities of the national monopoly evaimost the only fixed line telephony.
Then mobile telephony and internet developed andrheanore and more important sources
of income for the operators. Generally, the insthllbase of previous networking
deployments and learning-by-using effects are ¥ikiel affect the timing of subsequent

network investments (Farrell and Saloner 1985).és@mple, (Koski and Kretschmer 2005)
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study that standardization prompt 2G entry and lacated the commercialization of 2G for
incumbent technologies because 1G profitabilityaidikely indicators for adopting new
technologies and expected 2G profits. Therefore,itistalled network base accelerates the
possibility of higher investment based on the presiresources of network and deployments.
From this, our intuition is that we have to takéoimccount these previous market shares
(Inb_bbandinb_m of operators as control variables to suggesptiiey for the network and
R&D deployment.

The characteristics of firms such as alg®d) and size lemployeg are considered as
well as the year dummies and a dummy of mobile aipes. The time period effect variables
can capture macroeconomic shocks that affect a&iadprs in the analysis. For instance, the
IT market bubble in early of 2000s, which affectée investments in telecommunication
industry, can be accounted for by yearly dummid3PGer population of countrgdp_pop
and population in big citylgopbigcity) are considered as the proxies of demand andirtost
this model. Population density in big city refleth® costs of infrastructure deployment for
the reason that the density of households in lunitgea determines the expenses of
constructing in the network deployment. For the ded) we assume that the level of wealth
in a country is related with entry time and investrhof the new network deployments. With
these variables, this study estimates the activitiethe operators have changed over the

liberalization policies.

2.3.2 Model

To find the impacts of liberalization policies dretactivities of investment, we need to
set up an empirical model based on the considerafibwo points. First, the consideration of
endogeneity is essential for the econometric modetif the investments because ignoring
this may cause severe biases in the empiricalteeanld difficulties in interpretation of the
results . All of liberalization implementations Ilnding privatization and inter-(SBC) and
intra-competitions (FBC) have the effect of pollicand administrative processes, which
might interact with the investment strategies loyn§ (Friederiszick, Grajek et al. 2008). In
order to control the endogeneity, this study induaestrument variables which are the

determinants of liberalization implementations.
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Second, the current state of investment is infledngy the last period’s decisions, but
static models assume that all the relationshipth@fmodel occur immediately in the same
period. (Greenstein, McMaster et al. 1995) put nstrecture into the hypothesized dynamic
process by considering a long-term equilibrium trefaalong with an adjustment equation.
As a consequence, they derived an infrastructungatean with structural lags. For an
investment model, it is very important to incorgerthese dynamics. Some of the investment
decisions can be made immediately and will leathéoobservable short term effects. Also,
they need adjustment time and will therefore ombdgally translate into real effects. Hence,
the accumulated effect can significantly differnfrahe short term effect. Investment has
dynamic characteristic and two-way relations wittpact factors such as sales, price and
employers. To measure the regulations impact omntrestment needs controlling of lots of
statistics problems. So, considering the dynamfiecefis necessary to identify the effect of
liberalization policies. Therefore, the simplestuioin to account for these dynamics is to use
lagged explanatory and lagged dependent variabldbet model (Alesina, Ardagna et al.
2005).

For the impact of regulation on the network depleym (Chang, Koski et al. 2003)
finds that a lower access price causes more inwdtor digital technology among the US
incumbents. On the contrary, they suggest the cttigpehas worked by facilitating new
entry through decreasing interconnection priceagugiuropean data for interconnection. A
balanced panel firm-level data for the 5-year mkrfimm 1994 to 1998 is used and they
estimate Generalized Least Squares (GLS) methodthatltontrolling of heteroscedasticity
and autocorrelation. Using the 180 fixed operatir25 European from 1990 to 2006,
(Friederiszick, Grajek et al. 2008) identify retatship between entry regulation and
infrastructure investment. The results of dynamiestment models show that unbundling
discourages infrastructure investment by entrantshas no effect on incumbents in fixed-
line telecommunications.

(Koski and Kretschmer 2005) estimate the effectseghilatory policy and competitive
environment on the three the performances (emntmg,tiservice price and diffusion) using a
panel of 25 countries over the years 1991-2000.s{dening the non-random sampling and
using 3SLS model, they suggest that the within g (standardization) prompt 2G entry
and diffusion, whereas within- standards competitiaccelerate less aggressive price
competition than between-standards competition. #e mobile network, (Li 2008)
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examines the impacts of privatization, new entrgt amdependent regulatory authority using
30 OECD countries (including China) over the timeripd 1991-2006. The three equation
model shows that introducing new entry is posigivelorrelated with mobile network
penetration and expansion. Based on the natiomal-lpanel dataset, the results also
highlight an independent regulator in privatizedom®markets has crucial role. For instance,
privatization is negatively correlated with mobiletwork expansion without an independent
regulator, even in certain competitive market emwvinents.

Until now, there is few empirical findings suppdine relation between regulation and
investment of entrants and incumbent (Cambini aadgJ2009). The insufficiency of micro-
data in the firm level data has a limitation to &waluation for investment activities by fixed
or mobile operators to prove the effectivenessegiitations. To solve this problem and test
the relations between regulation and investmehis,study apply The Arellano-Bond GMM
estimator (199FF approach to estimate how the different regulattiniensions affect the
level and the nature of investment for the natarahopoly operators.

GMM is more efficient way in cases where there menlV than endogenous variables
(over identified) (Arellano and Bond 1991). The itian behind the optimal weights is to
use weights that are inversely proportional to Yaeance of the moments (Holtz-Eakin,
Newey et al. 1988). Dynamic panel model have tepecification both lagged dependent
variables and unobserved individual effects. Throwgtplicitly including variables to
consider past behavior and time-invariant indiviesgecific effects, dynamic panel method
allow us to understand better what factors drivendi activities over time, differentiating,
even through such variables are latent (Wawro 200Bgre are still some controversial
issues for using GMM according to the length ofdifT) and the number of observations
(N), (Judson and Owen 1999) suggest a suitable pieni@d (T) between 5 and 30 for GMM
with first-moment instruments using the Monte Carlethod. Since our data set has 15 years
period and 20 individual firms, it is proper to UGMM. We estimate fundamental models
like this:

32 See, Arellano, M. and S. Bond (1991). "Some tedtspecification for panel data: Monte Carlo eviderand an
application to employment equations." The Reviewodnomic Studie§8(2): 277.
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lcapey, = @+ /3, Icapex,,
+BSBC_ bh + 5, FBC_ hb+ 5, SBC 3, FBC b
+ B;PrivateCtr|, +S,1nb_bh + 4,1 nb. m (2-1)
+ ,leage;jt + L, Iemployeﬁp+ Bio Iprol;;jt
+ B,,9dp/ pop, + B, Ipog bigcity + B, D yeat 4,

Irnd;, =3, + Bylrnd,, _,
+[SBC_ bh + 5, FBC_ bp+p, SBC ym+B, FBC ;b )
+ B,PrivateCtrl, + 4,1 nb_ bl + 2,1 nb_ m (2-1i)
+ [lagg, + [,lemployge+ 3, Iprohjt
+[3,9dp/ pop, + B, Ipog bigcity + B,; D yeat 4,

The dependent variablescapey, andIrnd,, ) in equations (i-ii) reflect the level and

activities of different investments for firinof j country in time period and their previous
period values are used as explanatory variableghinterm. The lagged variables include the
assumption that firms do not instantly adjust thesstment activities according to the present
market circumstance. For the competition in inteend intra- platform’, we used for

variables such asBC_ bly, FBC_bh, , SBC_ m andFBC_bh, . The PrivateCtr|, represents

the level of privatization gf country in timet.

To test the general assumption that competition difisrent effects on private and
government-owned firms, and the specific assumpgiammarized by Table 2-3, this study
divides data set into two parts accordingptovateCtr|, dummy such as government-owned
firms (p=0) and private firmsg=1).

As control variables which stand for the installbdse of previous networking

deployments and learning-by-using effedt®, by andinb_m, are used to represent of the
market share of broadband and mobile markets. We @bnsider the firm characteristics

variables (age, , lemployeg and lprobit, ), demand proxy of servicegfip/ pop ) and cost

ijt

proxy of investmentipop/ bigcity, ). Finally, this model includes time dummies.fear) and

error term {, ) which captures the variation in the unexplainedestment activities.

33 For the inter-platform competition, we us8BC_bbandSBC_nmwhich are*broadband connections of non-incumbent fir
ms using LLU or other wholesale services / totakotband connectiofis
34 For the intra-platform competition, we useBC_bbandFBC_mwhich are‘broadband connections of non-incumbent fir
ms using their own networks (e.g. cable, FTTH}dltbroadband connectiohs
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Using different measures for the equation, we estnthe elasticity of each regulation
on the nature of investment. In detail, we makegaties of the liberalization policies which
can lead to absolute or relative increase of etqtion investments at the expense of
exploration investment. In addition, since there arore moment restrictions than necessary
for identification, the restrictions are tested(Bargant’s test of over identifying restrictions)

and Arellano-Bond test.
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2.4 Results and Analysis

In order to test the implications of various rediolas’ dimensions presented above, the
empirical analysis has been conducted for the fewel data of 20 OECD countries. In the
dynamic panel models, we choose the Arellano anddBsystem GMM with various
assumptions for the number of lags, predetermimeti endogenous variables. The results
show the best efficient and consistent values effeuents is used. To validate the proper
models, we consider both over-identifying conditenmd first-, second-order autocorrelation
tests. For the over-identifying condition, we udee tSargan test of over-identifying
restrictions which has the null hypothesis such@: over-identifying restrictions are
valid”. According to the values of the Sagan test, we atm@ject the null hypothesis.
Therefore the model has no problem regarding the-idestifying restriction.

Concerning the test for autocorrelation in thetfttéferenced errors, we calculate the
Arellano-Bond test (Abond test) with the null hypesis such a8H0: no autocorrelation”.
When the idiosyncratic errors are independently wmieditically distributed (i.i.d), the first
differenced errors are first-order serially corteth So, as expected, the outputs of Abond
test shown in the table 2-7 suggest an evidencenstgéhe null hypothesis of zero
autocorrelation in the first-differences errorsfia$t order. For the second order, the test
identifies no significant evidence of serial coaten in the first-differenced errors at order 2.

There are two types of results according to depsndariables such as CAPEX and
R&D in table 2-7. The results of our estimatiorme dummarized for both private and
government-owned firms (model a), for governmentied firms only (model b), and for
private firms only (model c).

In the dynamic investment model, considering thevigus variable is generally
essential. Our results show that, capital experaliis not significantly affected by previous
invest values expect when there are both competiiod privatization, whereas the last
investment of R&D and investment’ activities havengral positive effect on present
activities. Above all, the elasticity of activiti&s investments is significantly related with the
previous investment values with 1 % confident leaslwell as the previous effect of R&D is
broadly significant than network deployment.

When we consider the assumptions in section 22 estimated results for CAPEX

(exploitative) investment fit well with the theoial framework. For model (1), the overall
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impact of competition when we consider it indivitlyais insignificant. The impact of
competition is much clearer when we distinguishwieeth government-owned and private
firm. This first results support the general assuompthat competition does not have the
same effect for government-owned and private firms.

More specifically, we find that the effect of comitien has a negative impact on
private firms (modell-c), whereas it fosters the infrastructure investmangovernment-
owned firms (model-b). According to our theoretical framework, thisuktsienotes that the
operational efficiency effect dominates for goveemtiowned firms, whereas the
profitability effect dominates for private firms.oS firms less focus on infrastructure
investment when they are private firms and faced wiarket competition.

Comparing the results for the different forms ofngetition in model (1), we can see
that for private firms, the negative impact of catifpon on infrastructure investment is
stronger for service-based2(360a and -7.7539 than for facilities-based competition (
0.8423. Furthermore, for private firms, the negativeretation €0.161) between facilities-
based competition on mobile mark#id_m and investment is not significant. This result can
be interpreted in different ways. First, the impa€tFBC on mobile market may not be
clearly negative: Although more intense competitieduces the incentives to invest since it
decrease the post-investment profits of a largevuannthan it reduces the post-investment
profits (see section 2.2.1), it may also induce eniatense “rivalry” and lead to preemption
behavior and investment races (see section 2.2.8f1Appendix). A second interpretation is
that the operational efficiency effect and the padbility effect cancel each other. A reason
why the operational efficiency effect would be mamgortant for FBC on mobile market
than for other forms of competition, may be tfimt mwas chronologically the first type of
competition to develoP. When FBC was introduced on mobile market, incumloperators
were pure monopolists. Thus, the introduction of FiBOmobile market has probably played
in important role in reducing managerial slack. @msely, when the other forms of
competition have probably played a less importalg in reducing managerial slack, since
FBC on mobile market preexisted.

The theoretical result that for a government-ownsmmpany (model 1-b), the

%5 n fact, in most countries, mobile market were @ueto competition in the early 90s whereas fixee-limarket were
liberalized in the late 90s. Furthermore, in mohilarket, competition was originally facilities-basedservice-based
competition started to develop very recently
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profitability of investment increases as the intgnaf SBC increases, whereas it decreases as
the intensity of FBC increases is not supportedobly estimations. In fact, from this
theoretical result, we expected the coefficientSE#C to be higher than the one of FBC
whatever the market (fixed-line or mobile). Howeviers true only for the mobile market.

Although the estimated results for infrastructureeistment fit well with our theoretical
framework, there are some findings in R&D investim@iodel (2). First, the sign of most of
the coefficients does not clearly change betweermmgunent-owned (model 2-c) and private
firms (model 2-b). By examining the results moral@tail, there is a negative and significant
correlation between SBC in the broadband mard1L{79 for government-owned firms, as
well as a positive and significant correlation &G in the mobile marke®(166H) for private
firms. This result could be interpreted as evidetitat as regards R&D investment, the
operational efficiency effect dominates for privatifirms, whereas the profitability effect
dominates for government-owned firms.

However, when we check general models (a) betwe®PEX and R&D, we can find
that the individual effects of competition and ptization are insignificant for infrastructure
investment and lead to a negative effect for R&Restment 2.642aand-1.1899. This
means that for the investment of “exploration ofvngossibilities”, each competition and
privatization has separated negative effects at.l€ance the firms are faced with any of
liberalization policies, the firm try to reduce thiong-term oriented investment. Therefore
considering of the combination of each liberalizatipolicies are important. This point is
firmly backed up when we compare detailed modelb ¥s.2-b and1-cvs.2-c) of R&D.

When there is only competition without privatization the market (in moddl-b vs. 2-

b), firms prefer the infrastructure investment to tR&D investment. If competition is
adopted, firms are likely to emphasize investmevith exploitable characteristics. That is,
the firms try to aim at abundant productivity aefimement related to a creating reliability in
experience. For instance, (Calderini and GarrordP8how that the nature of investment is
shifted into more applied investment which has stemm return in the liberalization process.
On the contrary, there are significant reversethefinvestment strategy when there are both
competition and privatization (in model-c vs. 2-¢). This means that well-blended
liberalization policies can prompt the long-termvastment (“exploration of new
possibilities). (Li 2008) also indicated the importe of liberalization policies and support
system such as independent industry regulator.
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Table 2-7 Estimated results on the dynamic models

y=Irnd (explorative investment) -Model (2)

Model(2-a) -Individual effect
of competition and

y=Icapex (exploitative investment) -Model (1)

Model(2-b) —GovernmentModel(2-b)-Private

Model(1-a) -Individual effect Model(1-b) -Government- Model(1-c) -Rivate firm

of competition and privatization owned firm (p=0) - (p=1) privC [izal lion -owned firm (p=0) firm (p=1)

Coef. Se. Coef. Se. Coef. Se. Coef. Se. Coef. Se. Coef. Se.
Y (t-1) 0.162 0.328 -0.178 0.191 0.294b 0.138 0,625a 0,125 0,813a 0,13 - 0,367
SBC bb -0.947 0.579 1.139b L@4 -2.360a 0.617 -2,642a 0,67 -3,177a 0J00 -2,806 2,90
FBC_bb -0.549 0.643 2.040a 1.063 -0.842a 0.279-1,067 0,761 -0,591 0,859 -2,170 1,759
SBC m 4.407 3.700 12.949b 5.721 -7.753a 4.583-4,094 3,514 -1,232 5,774 53,8082,97
FBC m 0.945 1.769 7.134a 2.590 -0.161 1.169 0,545 2,300 0,354 3,268 9,166b 4,528
Private Ctrl -0.215 0.396 -1,189a 0,332
Inb_bb 0.288b 0.129 0.180 0.127 0.125 0.136 0,494a 0,165 0,048 0,206 1,595 1,336
Inb_m 0.865b 0.404 0.865a 0.263 0.316 0.352 0,723 0,445 1,162a 0,420 -2,229 2,184
lage -0.164 0.277 -0.551a 0.285 -0.091 0.144 -0,483 0,359 -0,941 0,633 2,276 1,617
lemployee 0.036 0.210 0.682a 0.224 0.421a 0.101 0,192 0,130 0,424 0,351 1,325a 0,419
Iprofit 0.019 0.056 -0.073 0.084 -0.070 0.044 0,091 0,098 0,036 0,094 -0,268 0,221
gdp_pop -0.000 0.000 0.000 0.000 -0.000 0.000 -0,000 0,000 -0,000 0,000 -0,000 0,000
Ipopbigcity -0.955 0.596 -0.512 0.367 -0.295 0.511 -1,258b 0,530 -1,560b 0,771 0,135 0,428
_cons 7.265 4.533 0.377 3.368 5.425a 3.217 3,754 3,985 6,097 4,676 -0,04510,37
Observation 97 46 51 73 43 30
Sarggn chi2(15) = 13.668 chi2(15) = 14.026 chi2(16) = D@8 chi2(15) = 8.425 chi2(15) = 6.822

Prob > chi2 = 0.551 Prob > chi2 = 0.524 Prob >chi2 = Prob > chi2 = 0.906 Prob > chi2 = 0.962
.Abond test’ -1.9789b -0.768 -2.176b -2.321b -1.504 -1.7802c
Abond test -0.735 0.379 1.2712 -0.875 -1.020 -0.457

Note: a= p<0.01, b= p<0.05, c= p<0.1

36 sargan test of over-identifying restrictions (l80er-identifying restrictions are valid)
37 Arellano-Bond test for zero autocorrelation intfidifferenced errors (HO: no autocorrelation)
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For the complementarity between competition andigbzation, (Li and Xu 2004)
suggest evidence of complementarity between prattin and competition in improving
network penetration and in maintaining service ipgcamong privatized operators. (Parker
and Kirkpatrick 2005) also find that if privatizati is improved when it is complemented by
other policies that promote competition and efiextistate regulation. In other words,
privatization without a simultaneous implementatimincompetition may just make private
monopolies. From this, our intuition is that thentamporaneous implementations among
liberalization policies make firms concentrate more the investment for developing new
products and services than the existing knowledgketechnology. This supports most of the
previous economists’ statements that privatizatiarks best when there is a competition
that limits the market power of the incumbents.

From these finding about combination of liberali@atprocess and different type of
investment, it is meaningful to investigate becaeseouraging and balancing between
exploration and exploration in the developmentnafustry (Danneels 2002; Sheremata 2004).
(He and Wong 2004) also empirically support thagtleration and exploitation represent two
fundamental approaches in organizational learniihgs necessary for firms to maintain a
balance with a sample of 206 manufacturing firmscéntly, (Bauer 2010) recommends that
the design of policies might be complicated by é¢raffs between short-term and long-term
policy objectives in telecommunication industry.

For the detailed formation of competitiorf®3C_bb, FBC bb, SBC_m, FBQ, me can
find that the effect of competition of mobile indiysis much bigger than that of fixed market
when we compare the coefficients of the competitormobile and broadband industries.
This implies that the mobile market is much sensitand flexible to liberalization policy.
Here, it is recognized that since most of naturahapoly firms started their business in the
fixed-line network and then took part in the mobitelustry, they are more sensitive to
external stimulation. In fact, various studies istigate the issue of infrastructure versus
service competitions. However, these studies ordgu$ on the service penetration
considering just one market (Distaso, Lupi et 8D& Hoffler 2007; Bouckaert, Van Dijk et
al. 2008). This chapter considers mobile and broadlxadustry together and detailed firms’
activities relevant to investment. From this, wa saggest not only which policy is effective
according to types of markets but also what is icapilon regarding kinds of competition.

In addition, the result of our estimations and diféerence between infrastructure and
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R&D investment could be interpreted as followsas)regards R&D investment, the reduction
of managerial slack dominates (resp. is dominajgdhz profitability effect for government-
owned (resp. private) firms (whereas we found tbetrary for CAPEX); ii) in the case of
infrastructure investment, the main consequencereafuced managerial slack is the
operational efficiency effect, whereas for R&D stthe reduction of over-investment effect.
It could be argued that the reduction in the marggmwer (or “managerial slack”) induced
by increased competition does not increase butedser R&D investment. In fact, several
authors have highlighted that managers have ingesntio “over-invest” (i.e. to investment
more than the level of investment targeted by diwders) if they are not monitored
efficiently (Jensen 1986; Stulz 198b)In this framework, any decrease in the managerial
slack will result in lower investment (in a redwctiin the tendency to over-invest). Since it is
probably more difficult for shareholders to ass#ss quality of R&D investment projects
than to assess the quality of infrastructure inmesit projects, the “reduction of over-
investment” effect is probably more significant ®&D than for CAPEX.

The drawback of interpretation i) is that it isfi@ilt to find theoretical arguments to
explain that the efficiency effect dominate for gavment-owned firms and is dominated for
private firms when one consider CAPEX investment| Hrat the opposite is true when one
consider R&D investment.. The drawback of intergtietaii) is that it only explains why, for
R&D investment: the effect of SBC in the broadbamarket §bc_bb in R&D investment is
negative and significant3.1779 for government-owned firms and insignificant fmivate
firm (-2.846); the effect of FBC in the mobile matkfbc_mn) is positive and significant
(9.1660 for private firms and insignifican©0(354 for government-owned firms. However,
another result contradicts our initial theoretif@mework: the fact that the sign of the
coefficients offbc_bbandsbc_min model2-b and2-c does not change between government-
owned and private firms.

Finally, it is likely that our theoretical framewois not well suited to the analysis of the
impact of competition on the telecommunicationsrap®s R&D investment. In fact, the
rationale for the operators’ R&D investment may bet producing new technologies and
services (as in our theoretical model) but to alisgrknowledge created by upstream firms

(see (Cohen and Levinthal 1989) on the concepbsbigptive capacities, see also (Fransman

38 |f shareholders cannot monitor managers efficjertkle latter use the liquidity generated by thenf{the free cash flow)
to finance unprofitable investment projects
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2000) on the change in the vertical organizatioR&D in telecommunications).” .

The firm’s characteristic indicates that, the sajrthe variabldage shows significant
and negative effects on CAPEX investments, whichrmadhat, more older firms invest less
than younger firms. From this, we can compreherad the new firms are more likely to
concentrate on the investment activities and tlnly tlay emphasis on infrastructure
investment (“exploration of old certainties”). Withe size of firms Iémployeg we can
determine that more bigger firms are focusing om itivestment. But there is no explicit
difference between CAPEX and R&D investments. Fer dsidue, we also consider other
firms’ characteristics such as sales, debt, mgykeé and tangible assets in the beginning of
empirical estimation. However, there is no strong aignificant coefficients just like, the
Iprofit has no effect on the investments strategies.

There are cost-, demand- proxies, yearly dummiesnfrl995 to 2008 and the
penetration on mobile and broadband network seswidgich used in our analysis as control
variables. Yearly dummies represent macroeconohucks that may affect the activities of
all firms, but it is not shown in table 2-7 for bity’s sake. The demand effect measured by
GDP per capital turn out insignificant and the ceBect (population in big city) mostly
shows negative effect on the investment activit@gae explanation for this, the cost of
investment in telecommunication industry has lestationship with the decision of
investment. In present, the fundamental infrastmest of big city with lots population in
telecommunication industry are already maturedhsoinvestment decision for tomorrow is
less related with the population density in majdy.cFor the former infrastructure, the
Inb_bb and Inb_m shows the positive effect of market size in mobieustry on the
investment activities and this means having lotsprdvious consumers in industry may
trigger the incentives for the firm’s investmentid&on. When the firm makes the investment

decision, the existing market size is importardetermine the level of investment.
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2.5 Conclusion and Implications

To encourage the invest efficiency of former “natummonopoly” industries,
telecommunication liberalization policies such asmpetition and privatizations, have
implemented. Until now, this assumption is stillweontroversial from a theoretical point of
view. Nevertheless, prompting the investment in keawledge and technologies is essential
for economic growth (Greenstein and McDevitt 20Q8ang, Rossotto et al. 2009). Besides,
telecommunication is an infrastructure orientedusidy and the possessing of new network
gives a decisive role to firms in the market (Camtand Jiang 2009). Therefore, the
regulatory concerns are needed to control somelgm@bsuch as under-invest problems,
appropriability, and so forth. This chapter tries shed some implication on the role of
liberalization policies in determining the leveldaactivities of firms’ investments.

Using the firm level data between 1994 and 2008, tested assumptions in
telecommunication market, where there exist cortipatiand privatization regulations.
Specifically, we consider the nature of investrmaamd adopt more general and complemented
policy. The assumption regarding Profitability etfand Operational efficiency effect related
with R&D investment and network deployment allows 0 decompose the investment
activities of firms. Hence, this study has two igdist contributions to the regulation and
innovation in telecommunication industry. First, w@nsider the composition of investment
(exploration vs. exploitation investment) while mo$ the studies dedicated to the impact of
competition on innovation have focused on the lefeR&D investment. We apply these
concepts, "exploration of new possibilities" andkpleration of old certainties" to the
relationship, R&D vs. infrastructure investmentc&ed, not only focusing on the impacts of
single regulation but also adopting more generdl@mplemented policy views is the other
main contribution of this chapter.

The main results of this chapter concern the w@iatiip between competition and
infrastructure investment. Our theoretical and eiopi analyses converge on the conclusion
that competition has different effect on governmemnhed and private operators. More
specifically, we found theoretical support and emopl evidence that increased competition
fosters investment by government-owned operatord deters investment by private
operators, whatever the market (mobile or fixe@Jiand the form of competition (service-
based or facilities-based). Our results suggesttiigamain positive impact of competition on
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investment has been achieved through an improveuwfetite firms’ operational efficiency
(operational efficiency effect). Now that the induemt operators have reached a satisfactory
level of operational efficiency, the impact of costiion on infrastructure investment occurs
mainly through a decrease in the profitability ovestment (profitability effect). Under the
assumption that it is desirable to encourage imvest in telecommunications infrastructures,
the main policy implication of this chapter could that national regulatory authorities have
promote forms of competition which increase thefipability of investment for private
operators or induce pre-emptive strategies sudhvastment racg.

Unlike the results for infrastructure investmenir empirical results on the relationship
between competition and R&D investment are incdestswith our theoretical model.
Further theoretical and empirical analyses wouldhbeessary to account for the nature of
R&D investment (the main adjustment variable mayHeenature of R&D investment rather
than its level) and for the vertical reorganizatmnR&D in telecommunications. The latter
phenomenon — and more specifically the shift initim@vation engine for operators towards
equipment supplied (Fransmann 2000) — also openrasearch perspectives. This should
include a better understanding of what was the anpaliberalization policies in the vertical
reorganization of R&D activities (in the literatuthe former appears to be both a cause and
a consequence of the latter). Moreover, in a cantgxere R&D activities are mainly
performed by upstream firms such as equipment grgplone should not only investigate
the impact of competition between operators onrtlein investments, but also the
relationship between competition in the downstremarket and investment by upstream
firms.

Using the empirical method, we try to suggest thenaer to these questions; i) How do
liberalization policies affect the operators’ inveent strategies? ii) To what extend do they
affect the Profitability effect and Operationaliency effect between exploration (R&D)
and exploitation (CAPEX) investments? Based ondhmirical results, we can claim that
considering interaction among liberalization p@iiand allowing the industry characteristics

are critical to determine for the Profitability eft and Operational efficiency effect and level

39 This conclusion is consistent with the literatoredynamic competition (see e.g. Ellig 2001) anchwétcent theoretical
papers on access regulation and infrastructuresiment (in particular Gans, J. S. (2001). "Regn¢aprrivate infrastructure
investment: optimal pricing for access to esseffaiailities.” Journal of Regulatory Economi2§(2): 167-189. and Vareda,
J. and S. Hoernig (2007). "The Race for Telecomsastfucture Investment with Bypass: Can Access Régual Achieve
the First Best?" SSRN elLibrary.
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of investments. More precisely, there are majoeghindings from our analysis. First, there
is a significant Profitability effect and Operatadrefficiency effect among firms’ investment
activities. If competition is induced, firms arekdly to emphasize investments with
exploitable characteristics which using existingkiedge and technologies to develop new
products and services. Particularly in the caspriwhtization, firms make more investments
in “exploitation of old certainties” than in “expiamtion of new possibilities”. Second,
competition effect leads to more higher influenoesliberalization policies in the mobile
industry than in the broadband industry. In theecat mobile industry, inter- and intra-
competition highly lead firms to make short-ternveatments. Finally, the simultaneous
implementations among liberalization policies mdikens to more concentrate on the
investment for developing new product and senieatexisted knowledge and technology.

The implications of our overall results are stréfigiward. The liberalization policies
may weaken the firms’ sustainable ability of nexdngration networks in long terms.
However, when privatized firms adopt competitidmyt focus on explorable investments in
new possibilities. In other words, firms seek sigids for long-term investments in the case
where competition becomes severe and many dimenson faced. According to (Cave
2010), prompting the investment of firms for thevneetwork infrastructure yields a chance
and challenge for regulators. Therefore, it is neasfor policy regulators to take account of
the complementary among liberalization policiesvitimg an incentive to create new
knowledge and technologies. Also, the design adrabzation policies should consider the
Profitability effect and Operational efficiency et between investments from a perspective
of long term policy.

Some economic theory indicates that competitionthes good proficient tool at the
efficient allocation of scarce resources. Howeviermight not be good at prompting
investment of new and advanced technology, padiuwhen the market is dominated by
former natural monopoly. In such a case, governaidetidership combined with market
circumstances can attain better results more edssiigs not only allowed its priorities public
but has also set up an arena for the relevanthabéders to achieve a mutual understanding of
their relatively long term objectives. Again, sugh intervention is able to be effective only

in the existence of a cooperative circumstance gntlos related stakeholders.
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Chapter 3. Environmental, Sustainable Behaviors andnnovation

3.1 Introduction

This part focuses on the ‘Corporate Environmentdlisvith the basis of typical
voluntary approaches (Carraro and Siniscalco 1896n and Maxwell 1999; Segerson and
Li 1999; Braathen and Co-ope 2003). We premise tthigt approach is a rather bilateral
compromise between a policy maker and a firm. Cagoenvironmentalism is more related
with environmental protection. For example, thebgloenvironmental issues on climate
change with wider scope of sustainability have gngwmpact over the few decades on the
social demand and the international political agenfio make the stabilization of CO2
emissions, countries are required to reduce tmeissons between 1.3% and 40% below by
2020.

These regulations for eliminating of CO2 have clahghe market mechanism and
activities of corporations. Moreover, the recogmitiand reaction of business leaders and
consumers are friendly turning into voluntary. Hostance, CSR (Corporation Social
Responsibilityf® and SRI (Social Responsibility Investmefitare becoming globalised
concepts and most multinational firms try to indube sustainability practices to make
stakeholders’ satisfaction and give a positive &ign the market; the stakeholder theory
(Freeman 1983; Frooman 1999). Consumers and imgeat®o show the confidence for the
corporation’s social responsible activities in tharket: the legitimation theory (Campbell,
Craven et al. 2003; Lopez, Garcia et al. 2007).

For the firms’ environmentalism behaviors, this ufest considers two major concepts.
One is an environmental behavior of firms which ¢enrepresented by Carbon Discloser
Project (CDP) activity. The other one is the Dow e®Bustainability Index (DJSI) which
shows firms’ sustainable activities. The reason winy adopt both of these concepts
simultaneously is that there are a lot of initiavn the market as a term of firm’s strategies.

From this, we choose major two activities of firnesivironmentalism strategies then we try

40 CSR is "A concept whereby companies integrate bacid environmental concerns in their businessaifmrs and in
their interaction with their stakeholders on a veéun basis." European Commission, 2011.
41 Socially Responsible Investment (SRI) integratepart from the financial criteria - social, envinsental and/or ethical
criteria into the processes of analysis, selectiow, choice of investment. “The environmental, sloehd governance stakes
(ESG) may affect the performance of investment pboi in different degrees according to the compaapnomic sectors,
regions, classes of assets and the term of investmdGEO Group, 2011.
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to find the answer of theses research questiond/hiat is the relation between voluntary
activities and performance? ii) Do firm’'s voluntamgctivities in environmental and
sustainable implementations induce innovation? Higw is the nature of innovation
depending on voluntary types of firm? iv) Whathe tink between firm characteristics and
innovation according to voluntary types?

Until recently, lots of studies have showed the actpof CSR and SRI on the
performance in the sustainable development aspémivever, there are still conversely
debates on the correlations between voluntary iiesvand performances as well as their
results have a number of limitations staticallyrtkermore, they just focus on the relation
between financial performances and responsibleiaei and estimate the only short-term
effect. (Akrich, Callon et al. 2002; Martin Curraand Moran 2007) examines whether
corporate financial performance is affected by jmuleindorsement of environmental and
social performance. The results show a trend towpod#tive and negative announcements
having the expected effects on daily returns. Haxethese movements are not significant
and the data do not suggest that a firm's presemcéhe index brings it any significant
financial return for signaling its CSR. (Lopez, @aret al. 2007) examine whether business
performance is affected by the adoption of prastizeder the term CSR. They show a short-
term negative impact on the performance produdédngolandi, Jaiswal-Dale et al. 2009)
examines whether these incentives have been siefactable with particular reference to the
Dow Jones Sustainability Stoxx Index (DJSSI). Theglgze the performance of the DJSSI
over the period 2001-2006 by comparing to thathef Surrogate Complementary Index
(SCI*?). The result suggests that the evaluation of ti%R @erformance of a firm is a
significant criterion for asset allocation actiggi

In particular, environmental and sustainable im@atations have a long-term impact
on the performance and innovation of firms. The pidm or quotation of sustainable
standard and environmental implementations hastlafect and it is difficult to find the
causality between adoption and performance. Neetedls, most studies only consider the
existence of significant impact for performancendwation is the priority of firms as well as

performance because it is also sustainable faotofirms’ growth and survival. Therefore,

42 Consolandi, Jaiswal-Dale et al. (2009), p185: “Therogate Complementary Index (SCI) is a new beackrthat
includes only the components of the DJ Stoxx 600dbanot belong to the ethical index to evaluatearrrectly the size
of possible divergent performances.”
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we propose the each influence of environmentalsarstiainable behaviors on the innovation
activities and performance of firms. Specificallye divide 806 firms into three groups
according to the survey response of Carbon Disoboguwoject (CDP) Global 500 and the
firm list of Dow Jones Sustainable Index (DJ%bhetween 2008 and 20009.

Industrial Policy with Veluntary Approaches
Comprehensive. Long-nim effective
[Albenmi and Segerson 2002}

(Lyon andMaxv.'e]l:"i.Eaa;uggéérson andli, 1999; Braathen and Co-ope, 2003)

Corporate Business-led Industry
Environmentalism Initiatives self-regulation
Sustainable Environmental |
Behavior (DJSI) Behavior (CDP)
............................... B i"\_-'ﬂrure ﬂ'fIHﬂ ﬂ‘pﬂriﬂ'ﬂ e
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Explores new technology
High uncertainty
Radical Innovation
Long-term effect
R&D Expenditure (R&D)

Exploits existing Technology
Low uncertainty
Incremental Innovation
Short-term effect
Capital Expenditure (CAPEX)

Fig 3-1 The schematic diagram of the research frameork

According to the research framework in Fig 3-1sttihapter investigates the difference
and tendency of performance and innovation actizifor each categorized firm groups. The
empirical analysis suggests the solution of thevalmuestions based on the results of sample
selection methodology. Another contribution of tisidy is to categorize the establishing
criteria of environmental issues and to proposempirical model of the links between the
issues and innovation activities. In particular, emsider the concept of environmental and
sustainable implementations simultaneously. Thisxigected to suggest the understanding

for the effect of environmental and sustainableasson the innovation and performance of

43 The Dow Jones Sustainability Index (DJSI) comprises dompanies with the best CSR practices in thejpeetive
industries. The evaluation is based on the cooperat Dow Jones Indexes, STOXX Limited and SAM.
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firms and market.

This chapter is organized as follows. The sectiéhlBiefly categorizes the concept of
environmental, sustainable issues and innovati@nd,then descries the innovation relevant
studies. Section 3.3 explains data, variables aethadology with the state of the empirical
studies between innovation and environmental anstaswble issues. The 3.4 section
presents the results and analysis of the empinalels. Finally, we conclude and discuss

the policy implications of the analysis.

3.2 Theoretical Background

There are two major theories which enhance the mames of the environmental and
sustainable issues. According to the first theting, legitimation theory, it is necessary to
achieve society’s confidence for the survival ofims (Deegan 2002). The second one, the
stakeholder theory indicates that companies shounlg respond to shareholders’ interests,
their only social responsibility being the maxintipa of company value. From this
perspective, any positive social act undertakethbyfirm is associated with costs that would
reduce profit and prejudice shareholders. It woud, therefore, be opportune (Friedman
1970).

3.2.1 Environmental and sustainable behaviorsrofdi

There are contemporary debates on the conceptdefimitions of Corporate Social
Responsibility (CSR) and Corporate SustainabilB8) since the beginning of explosive
growth in the demand for social development. Bamedistorical perspectives with using the
philosophical analyses, (Van Marrewijk 2003) pr@sgdan review for the debates of concepts
and suggests a definition like that “CS(R) shoutdabandoned, accepting various and more
specific definitions matching the development, amass and ambition levels of
organizations”. Based on the corporate governaswstainable development, and stakeholder
theory literature, (Ricart, Rodriguez et al. 200Byestigate how corporate governance
systems integrate sustainable development withr ddwtors. They analyze the governance

systems of the 18 corporations that are leadingniaeket sectors considered by the Dow
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Jones Sustainability World Index and suggest aasable corporate governance model.
With a theoretical analysis for the previous stad{@&onrad, Steurer et al. 2006) empirically
find that the adoption and implementation of SD dan achieved through stakeholder
relations management (SRM) on the firm level. Byngsspecific 14 issues of SD they
explain solutions of multinational corporations (Kak) to particular issues of SD and roles
of particular stakeholders. Also, they concludet t6&M boosts SD but cannot act as a
government regulation.

For the heterogeneity between practices and pediocen of sustainable behaviors,
(Gjolberg 2009) develops two indexes to measure€CthBR practices and CSR performance in
20 OECD countries. The two indexes find that theeesagnificant differences between the
20 countries, indicating a need to address the ¢imph domestic structures on CSR.
Recently, (Sandberg, Juravle et al. 2009) disdusssisue of the heterogeneity of SRI using
four features such as terminological, definitiorsfategic and practical features. Then, they
suggest that accounting for the heterogeneity cessary for SRI implementations because
there are cultural and ideological differences leetw different regions and distinctions in
values, norms and ideology between various SRlesialklers. (Cerin and Dobers 2001)
investigate the structure and transparency of th8@ by comparing with the DJGI. They
show that in general the DJSGI emphasize the teahsector more than the DJGI. (Martin
Curran and Moran 2007) also examines whether catpgrerformance is affected by public
endorsement of environmental and social performawith the FTSE4Good UK Index as a
proxy measure for good (poor) CRS, their resultsash trend towards positive and negative
announcements having the expected effects on ilyns.

Concerning with firms’ environmental behavior, (@&ee 2007) finds the motivations,
drivers and barriers to carbon management, usiag-fSE 100 companies. Motivations of
environmental management are based on those fatttatsclosely relate to profit and
comparative advantage while drivers are regarddxt tihe factors that are related with wider
social pressures and environmental issues. With &ldy, this study presents five
motivations and five drivers for corporate enviramtal activity on climate change. (Luo,
Lan et al. 2010) also investigate how the Globd B6mpanies prepare to the challenge of
climate change with carbon disclosure strategy. rfBlsearch motivation is increasing social
interesting of studies that investigates the rofe large firms in carbon disclosure
responsibility and practices. With considering iim@act of economic, regulatory, social and
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financial market factors on voluntary motivation @fobal 500, they find that the financial
factors are significantly related with the volugtanvironmental behaviors. It means that a
company which faces direct economic consequencendse easily to disclose carbon
associated information. They also provide reasowlof a large proportion of Global 500
firms refuse to disclose carbon information. Theuteshows the information demands of
investors for environmental management are notroéted by the carbon disclosure
decision of companies.

As verified in previous studies, environmental ausbtainable issues are affected by
many internal and external factors of firms. Tlgtthe firms’ behavior is varied depending
on the industry sectors, governance of corporatemg social pressures. Hence, with
reflecting of such factors more studies on the anable, environmental behavior and
innovation of firms are required. This can offer dimn to which value for which

organization.

3.2.2 Innovation, environmental and sustainableeiss

There are several dimensions of market environment$ several types of invest
activities such as radical or incremental, exploreexplicate investments. From this, the
consideration and detailed analysis for the inngeadctivities of firms are needed. Because
of the heterogeneity of firms’ investment, it iscessary to take into account the composition
and the level of competition in market (Mansfiel@81). In managerial processes of firms’
activities, the relation and balance between thelogation of new possibilities and the
exploitation of old certainties are primary factamssurvival and prosperity (March 1991).
Based on these ideas, we premise that explorativesiment if the one which intend to
induce and prompt firms’ innovation because it e uncertainty for future and there is
less guarantee for the return of this investmentelorative investment is rather innovative
investment than exploitative investment. (Holmgw@e04) also investigates the dynamics of
exploitation and exploration in intra- and integanizational learning processes as
fundamental characteristics of modem organizatibmsustainable research areas, (Halme
and Laurila 2009) recently center up considerirgréiation between potential impact of CR
Integration and CR Innovation. In their analysi®} @tegration is regarded as conducting

existing business operations more responsibly @Rdn@ovation is done as developing new
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business models to solve social and environmemtddigms. Based on these concepts, they
apply investment for new possibilities and old agrties to the change in firms’ strategies.

Considering the relationships among environmenslstainable behaviors and
investments of firms is a well-studied area fomfsr and is one of the key elements for
sustainable development. However, the exact meaafngnovation in sustainable and
environmental context is not clearly explained ¢®lowfield, Visser et al. 2007). For the
relation between these resources management armEbri@te Social Responsibility (CSR),
(2wetsloot 2003) points out the presence of a gretntial for innovating business practices
positively influencing People, Planet and Profih tBe other hands, the existing literature has
focused mostly on regulated emissions data andstadies have included climate change in
this debate. (Delmas and Nairn-Birch 2011) invedtg the profitability of environmental
initiatives within the context of supply chain mgeaent with empirical analysis which is
based on a novel longitudinal database includingr d00 US firms between 2004 and
2008.

Empirically, (Borger and Kruglianskas 2006) stutg aadoption of the CSR strategy and
innovation by Brazilian enterprises. They analyza lvahat factors related with the CSR is
associated with the technological innovation anel ¢mvironmental performance of firms.
They adopt the case study approach, where thregpeses are considered. As a conclusion
of the research, they suggest significant eviderafea strong relationship between the
adoption of a CSR strategy by the firm and an d&ffecenvironmental and innovative
performance. (Frondel, Horbach et al. 2008) hypgittee that environmental management
systems (EMSs) may increase environmental innovapenformance of firms. This
hypothesis involves the relevant incentives foir@'s voluntary adoption of an EMS and its
environmental innovation behavior. By using a chomodel for German manufacturing,
they find the evidence between the decision onvation activities and the decision on EMS
adoption. (Hepburn 2010) also examines the evidemmeinduced innovation and the
implications for the environmental policy with tlkenceptual basis and empirical evidence
on the effectiveness and efficiency of climate textbgy policies.

In the present chapter, we attempt to demonstfaeetfect the environmental and
sustainable behaviors on the innovation and pedana of firms. This chapter offers a more
reflexive and structured approach for more broacbnsidering innovation by using a
framework that distinguishes the factors of exgioraand exploitation innovations from the
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different types of firms’ environmental and susédile behaviors.

3.3 Empirical Analysis
3.3.1 Data and variables

To consider both environmental and sustainable befsaof firms, this study uses two
data sources between 2008 and 2009. First, theaGl®0 of CDP (Carbon Discloser
Project) is referred to as the environmental bedraviThe Global 500 of CDP (Carbon
Discloser Project) is collected by the 500 largasporations in FTSE Global Equity Index
Series and the market capitalization of these coiegavas 15.5 trillion dollars in 20tf9

The other one is the DJSI (Dow Jones Sustainaldex)nwhich shows the trend and
connection between financial performance and imvest of sustainable comparitesSince
it is necessary to consider both the concepts samebusly for global companies, there exist
only two years period in our data set. Using teedf DJSI and CDP, this study makes a new
list and matches it with financial data of ThomgataStrearif.

Finally, we obtain unbalanced panel data from 18d€ervations of 806 firms with 10
FTSE sectofS. But we drop 314 firms which are involved in fimésl FTSE sector so we
use 1032 observations. Fig 3-2 presents the olgmrgadistribution according to the DJSI
and CDP lists. As shown in the figure, 253 firme aentified in both the DJSI and CDP
lists. For only CDP firms, there are 507 observai@and only DJSI observation has 272
numbers. Table 3-1 demonstrates the definitionyce®) and descriptive statistics of the

variable used in the analysis.

44 CDP Global 500 Report (2009), p. 11: “CDP continte®e the global leader firms in data that recdtus business
response to climate change. The depth and stamdamesponses from the world’s largest companiethéolatest CDP
questionnaire is a measure of shareholder and @g@ngagement on the issue of climate change.ré@sgonses
demonstrate the many positive steps that have tadem by Global 500 companies over the past yeamaB change is
becoming an increasingly important issue for thgonitt of large businesses and companies are keshdre information
on their carbon performance and climate risks gmbdunities with investors and other stakeholders.

45 The Dow Jones Sustainability Index comprises thepemes with the best CSR practices in their respedtidustries.
The evaluation is based on the cooperation of Doveddndexes, STOXX Limited and SAM.

“¢ This database covers 51,900 active global compaid offers the broadest company coverage, reyirg®9% of the
global market capitalizationttp://www.thomsonreuters.co(2010)

47 Utilities, Telecommunication Services, Materiatsformation Technology, Industrials, Health Care,aRitials, Energy,
Consumer Discretionary, Consumer Staples
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Sustainable Behavior DJST (525 Obs.)

No Obs Onl}' DJSI
(272 Obs.)
Environmental
Behavior
chDp
(760 Obs.)
Only CDP BOTH
(507 Obs.) (253 Obs.)

Fig 3-2 The distribution of observations aawrding to the lists of CDP and DJSI

As dependent variables of final model, this studg three variables including log value
of sales Isaleg, log value of capital expenditurécgpe®, and log value of research and
development expenditurérrifd). Using logarithms, we can interpret the resuftsespective
coefficients as elasticity. The characteristics ofm$§ such as asset per shares
(lassetpersharge revenue Ifevenu@, market valuelfnv), age [age), and sizelémployeg are
considered as well as the year dummies (d_200&af@09) and dummies of DJSI or CDP
or Both of them. The time period effect variables capture macroeconomic shocks that
affect all firms in the analysis. For instance, Swbprime Mortgage Problem in 2008, which
affected the investments in all industry, can beoaated for by yearly dummies.

Regarding the industry sectors, we divide them ih@o sectors according to FTSE
(Financial Times Stock Exchange) industry categoseshown in table 3-A in appendixes.
To compare environmental and sustainable indices,dwg@ financial industrial sectors
because most of financial firms do not have capitdR&D expenditure. Afterward, we make
polluting dummy variable to discriminate betweenllyong industry and non-polluting
industry based on the evidence of (Clarkson, LileR@10)*® Because considering firm’s

specific industry regulation prevents the biashef hormalization for entire industry sectors.

8 The study’s divide sample data into four groupshsas the Pulp & Paper (SIC = 26), Chemical (SI28¥ Oil & Gas
(SIC = 29), and Metals & Mining (SIC = 33) sectoffiey focused on these four industries given ther @vidence in the
literature that these are the most polluting in8(Clarkson et al., 2008).
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Table 3-1 Definitions and descriptive statistics o¥ariables

Variable Definition Sources Obs Mean St.D Min Max
adoption Dummy value=0 if firms are involved in yi@DP group,
Dummy value=1 if firms are involved in only DJSgip, Computed 1032 0.75 0.82 0 2
Dummy value=2 if firms are involved in both CDP &bdSI group
cdp Dummy value=1 if the firm is involved in CDPslts, otherwise =0 CDP 1032 0.74 0.44 1
djsi Dummy value=1 if the firm is involved in DJBists, otherwise = 0 DJsSI 1032 0.51 0.50 1
both Dummy value=1 if the firm is involved in DJ&id CDP Lists, otherwise =0 DJSI & CDP 1032 0.25 .430 0 1
Icapex Log value of Capital Expenditures (US$) Thomson DB 713 13.85 151 6.70 17.31
Irnd Log value of Research and Development ExparelifUS$) Thomson DB 529 12.64 2.03 4.03 16.99
Irevenue Log value of Revenues (US$) Thomson DB 687 16.58 1.77 2.21  20.03
lemployee Log value of Employees (Both full andtpisne employees of the company) Thomson DB865 10.49 1.38 1.10 14.56
lage Log value of (2010 - established year) Thomson DB 1032 4.20 0.77 1.39 7.61
lassetpershareog value of Asset per Shares Thomson DB 698 2.63 1.97 -3.51 1850
Imv Log value of Market Value (US$) Thomson DB 713 9.91 1.22 252 14.72
developed Dummy value=1 if the country is involvedECD countries OECD 1032 0.90 0.30 1
d_2008 Year dummy of 2008 Computed 1032 0.50 0.50 0
d 2009 Year dummy of 2009 Computed 1032 0.50 0.50 0
polluting Dummy value=1 if the firm is involved in UtilitiesMaterials, Industrial FTSE 1032 0.52 0.50 0 1
Energy sectors, otherwise £0
Health Dummy value=1 if the firm is involved in H&aCare sector, otherwise = 0 FTSE 1032 0.09 0.28 0 1
ITcom Dummy value=1 if the firm is involved in I'hd Telecom sectors, otherwise =0 FTSE 1032 0.15 0.36 0 1
service Dummy value=1 if the firm is involved in @GDd CS sectors, otherwise =0 FTSE 1032 0.24 0.430 1

%% This Polluting Industry sectors are based on tikifing industry division of Clarkson, P. M., Yi,let al. (2010).
5€



tel-00625400, version 2 - 22 Sep 2011

For the country distribution in our dataset, thare initially 39 countries and the
deviation of firms is shown in table 3-B in apperali. Except for the developed country
dummy (developed), we don’t take into account dpecbuntry dummies because most of
firms are listed in the US or EU stock markets #mely are affected by the global general

shock, standard and regulations.

3.3.2 Model

In order to control the limitation of dataset, tlisapter employs an integrated model
which incorporates two equations, i.e., adoption @hoice or Quotation) equation of
environmental or sustainable behaviors and outpptaton measured by sales, R&D
investment, and CAPEX.

First, in the adoption model, we estimate a muitirad logit (MNL) model, examining
the drivers for the adoption (or Choice or Quotatiof CDP or DJSI. In this study, firms
have three kinds of alternatives for their adoptionChoice or Quotation) of environmental
and sustainable behaviors: only for COFD@), only for DJSI DJSI), joint adoption of CDP
and DJSI BOTH). The adoption (or Choice or Quotation) probaietitthat firmn selects

alternativel among three options are derived as follows (Tr2093).

Yo
Prob( Adoption) = Prob Y +¢&, > Y+¢&,0 # )= ¢ ‘

3

(3-1)
wherej jO{ CDR DJS| BOTH

Representative preference of firm for adoption cédj) is usually specified to be linear
in a parametely,, = Bx,, Wherex is a vector of observed variables related to d@dopt,
firms’ activities, strategies and characteristigs;is a disturbance following type | extreme

value distribution ,which results in a simple amelgant form of choice probability, a closed
form although it exhibits restrictive substitutigratterns due to thelrfdependence from

Irrelevant AlternativeqllIA)". In this analysis, we have concerns witte thactors that affect
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the adoption (or Choice or Quotation) of environtaéand sustainable activities, especially
to figure out which industry sectors or firms akely to take part in DJSI or CDP behavior.
Next, we set up the output equation to analyzeetfects of DJSI or CDP adoptions and

the other factors on the firm’s output such asqrenfince and innovation.

Isales, = 4 (lemploygg, + 5,( lagg+ S, Irevenyer 5,( Imw B,(  developg

(3-2)
+ B,year2009+ 3, D Industry+ 3, D.(CDP, DJS| Bothr 5, §€7° ™
lcapex, = £, Isaleg + 5,( lemploype+ B, laget B Irevehye B,( v
(3-3)
f;(developedi, + 5; yeaP009+ 3, D Industry;, @ CDP DJSI Boghg, St
Imd, = Slsales, + A, lemployeg, + 5,( lagg+ B, Ireveryer B,(  Iyw
(3-4)

B;(developedl, + B, yeaP00%+ 3, D IndusttyB, [ CDP DJSI Bothg, .S¢”™*

where (x),,is a vector of the firrn's characteristics and control dummies affecting

CDP

performancesc; o™

or sg, " are the estimated coefficients of dummy variablectvimight

be biased due to existence of selectivity biast idjahe unobserved characteristics of firms
can affect the adoption of environmental or sustale behaviors and also have an impact on
the output of the firms, which means that there ldvda¢ correlations between the error terms
of adoption and the output equation. If there isanoontrol term in the correlations, a simple
OLS (ordinary least square) regression leads t@leeification error of an omitted variable.
Therefore, the variable should be controlled throwghmethodology that corrects the
selectivity bias (Greene 2003). The parameter Durf@P or DJSI or Both) represent the

effect of firms’ adoptions on the performance apddenotes a distribution following normal

distribution.
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3.4 Results and Analysis

There are two parts in our estimations accordinthéfirms’ group of environmental
and sustainable activities such as ddyP group, onlyDJSIgroup andBothgroup. First, we
show the results of sustainable (DJSI) and enviemtal (CDP) adoptions (or Choice or
Quotation) and output models with basement estimatf Both adoption in Table 3-2. This
means that the each coefficient represents thantistfrom the frontier behavior because we
premise theBoth adoption (or Choice or Quotation) is the firm’s sheustainable and
environmental oriented behaviors.

There are three different models according to tiaustrial sectors of the adoption
equation (3-1) including firm characteristics. Thesult of consists of two parts, where the
first six rows indicate the effect of firm’s chatadstics on CDP adoption as environmental

behavior while the below parts show the impact d&Dadoption (or Choice or Quotation).

Table 3-2 The results for the adoption of CDP and O8I groups
All Industry (1) Polluting Industry (2a) Non-Poliog Industry (2b)

Y= Adoptions - Std.E  Coefl. Std.E Coeff. Std.E
Y= CDP
Irevenue -0.262c  0.147 -0.243 0.212 -0.489b 0.222
lemployee 0.039 0.098 -0.056 0.161 0.181 0.126
lage -0.565a 0.146 -0.210 0.221 -0.844a 0.210
lassetpershare 0.142c 0.080 -0.022 0.105 0.322a 0.118
Imv -0.312b  0.145 -0.024 0.220 -0.586a 0.211
_con 9.906a 1.788 6.538a 2.268 15.863a 3.031
Y= DJSI
Irevenue -0.502a 0.184 -0.626b 0.275 -0.483c 0.274
lemployee 0.266c  0.155 0.117 0.238 0.620a 0.235
lage -0.327 0.208 -0.200 0.288 -0.325 0.336
lassetpershare 0.069 0.105 -0.321b 0.163 0.508a 0.158
Imv -2.406a 0.246 -1.948a 0.337 -3.062a 0.395
_con 29.741a 2.816 29.355a 3.800 31.080a 4.391
Number of ob: 626 312 314
LR chi2(10) 322.98 152.88 197.08
Prob. > chi2 0 0 0
Log likelihood -488.800 -253.424 -220.504
Pseudo R2 0.248 0.232 0.309

Note: There are three choices for the sustae and environmental behaviors: 0 is given in treecaithBott
adoption, 1 for the adoption @DP, 2 for the adoption of DJSI. In the analysis, @l 2nwere compared with
which is regarded as a base outcd@oéh adoption=0* a= p<0.01, b= p<0.05, c= p<0.1
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The first part of result (1) considers all industgctors and the part 2 two parts (2a) and
(2b) whether the firm is involving in polluting indtry or not. Because there are some
industries which have mandatory environmental r&goh to produce, we try to estimate the
adoption (or Choice or Quotation) of sustainabld anvironmental behaviors with specific
consideration of industry. This Polluting Industecwrs are based on the polluting industry
division of (Clarkson, Li et al. 2010).

Using the LR test (Log Likelihood Test), we compé#ne log likelihoods of the two
models and tests whether this difference is skedi$y significant. If the difference is
statically significant, then the considering palgt industry can be said to fit the data
significantly better than without considering ptithg industry model® The test statistic is
65.84, and that the associated p-value is very(less than 0.001). This results show that
dividing polluting group has a statistically signént improvement in model fit.

This study drop financial sectors and compare Hatuand non-polluting industries.
Compared withBoth adoption as top frontiers, the results (generatlpst values of
coefficients might be negative) can be explaineat tiow they are closed ®oth adoption
(Zero level). In the non-polluting industry, theogp of DJSI have more revenueeyenue:-
0,483c > -0,489b) and higher market valudn{v: -3,062a > -0,586athan CDP groups’
firms. More bigger size of firmlémployee0,6209 is more adopt DJSI and fewer assets per
share kassetpershare: 0,322a <0,508#& likely to be CDP group than DJSI group. For
polluting industry, the onfDJSIP group is significantly connected with financiahtsts than
CDP group. When we compare the assert per shanede pollution and non-polluting
industry, the effediassetpersharehows the opposite effect on the choice of DJSI.

Regarding the result of the output equations fr@a2)(to (3-5) for polluting industry
shown in Table 3-3, there are three robust leasares (OLS) results of each dependent
variables are presented suchlsedes Icapexandirnd. Note that firms in the other industry
sectors expect polluting industries are not inctudethis analysis. First of all, most of the
selectivity correction variables¢1, sc?for DJSI, CDP adoption (or Choice or Quotatioayh
significant effect indicating that we need to treaimple selection problem in estimation,
which justifies the use of DMF (Dubin Macfadden) deb So, main interpretation and

**The LR test statistic is calculated like thisR = =2 IN(L(28b1ng inaustry) ! L(2Bon poluting industry )-

X*(2)=65.84,Prob> y?= 5.048- 1t
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conclusion are made based on the results of DMFeinod

For the effects of firms characteristics, the firmmarket value Imv) is found to be not
only positive but also significant for all modelShe market valuelfiv) has a positive
correlation with firms’ performance and innovatiactivities, which implies that in the case
of firms’ sustainable or environmental behaviors tturrent their market values can be the
proxy for their adoption or quotation. Younger fgnimave more investment in CAPEX
investment but more older firms shows higher eftecthe performance.

The firms of developed countries show that they @mecentrating more positively on
R&D investment 2.1579 and financial performanc®.4839 than non-developed as well as
they are less care about capex (exploitative) invest ¢0.5059.

Table 3-3 The results of the output model for pollting industrial firms

V= (1) Isales (2) Icapex (3) Irnd
Coeff. Std.E Coeff. Std.E Coeff. Std.E

Isales 0.951a 0.080 0.337 0.307
lemployee 0.440a 0.061 -0.061 0.055 0.751a 0.109
lage 0.093b 0.038 -0.113c 0.062 0.057 0.150
Irevenue 0.221b 0.100 -0.108a 0.026 -0.479 0.338
Imv 0.454a 0.072 0.212a 0.080 0.818a 0.168
developed 0.483a 0.129 -0.505a 0.147 2.157a 0.439
year=200¢ 0.244a 0.057 0.148c 0.083 0.248 0.177
CDP Group 2.930a 0.625 -0.608 0.732 -3.787b 1.664
DJSIGroup 3.197a 0.577 -0.975 0.676 -2.602c 1.523
Bott Group -3.382a 0.574 1.311b 0.648 2.055 1.414
scl -0.133a 0.031 0.120a 0.037 -0.284a 0.082
sc2 0.073 0.071 -0.230b 0.109 0.622c 0.356
Obs. 486 485 373
R-squared 0.999 0.997 0.987
Root MSE 0.574 0.797 1.468

For the R&D investment, more bigger size firms i@ e focus on the R&D investment
(0.7513 but there is no significant effect on CAPEX. QOre tother hand, Capex is more
related with the firms’ financial status. For inste, more young firms@.1139 and having
less revenue firms@.1089 have negative relation with capital expenditBet, when the
firms have more sale®.0519 and higher market valu®.2123 then the firm try to focus on

CAPEX in polluting industry.
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Also, the result of the individual impact of sustle or environmental or both
behavior CDP or DJSI or Both) on firms’ output shows that the individual effecbf
environmental and sustainable behavior have negadiation with firms’ R&D (explorative)
investment {3.787b, -2.602c but both adoption has positive coefficient although it is
insignificant.

On the other hands, individual adoptions have pesgffects 2.930a, 3.197pand both
adoption (-3.38289 shows negative effects on sales. This implies fithlm which cares
individual environmental or sustainable behaviesuses on financial performance than both
considering firms. Both considering firms are mtaking care investment (See. the effect of
bothadoption for capext.311h than financial performance.

Secondly, the results of the output model for pofluting industrial firms are
presented in Table 3-4. The effect of specific Btdusectors show that Health industry firms
are more pay attention on the explorative investnf29073g than financial performance (
0.3599 and exploitative -0.4709 investment. The telecom sectors also show sizamfly
positive relation with R&D investmen®(9593.

In addition, we identify that the influence of fircharacteristic variables on firms’
performance and innovation is broadly varied dependn each condition. Higher market
value of firms lead to more investments and finahperformance. But the effect of firms’
age and size effect on each outputs are no signifiar ambiguous.

The result of the individual adoptions shows the&t individual effects of environmental
and sustainable behavior have positive influencahenperformance3(117a, 3.167pabut
both adoption has negative coefficient (-3.255a). Q. d¢bntrary, individual adoptions have
positive effects on both (1.787b) but negative @ffen each CDP and DJSI adoptieh.897c,
-1.4059. This means the firm which cares individual enmireental or sustainable behaviors
focuses on financial performance than both considefirms. Both considering firms are
more taking care investment (See. the effectboth adoption for capex1.7870 than
financial performance. For the explorative invesitméhere is no significant relation between
output and adoptions. Namely, there is no link leetw decision on investments and

performances.
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Table 3-4 The results of the output model for non-plluting industrial firms

V= (1) Isales (2) Icapex (3) Irnd
Coeff. Std.E Coeff. Std.E Coeff. Std.E

Isales 1.012a 0.082 0.822c 0.425
lemployee 0.163a 0.063 -0.082 0.056 0.932a 0.110
lage 0.031 0.032 -0.049 0.067 -0.028 0.151
Irevenue 0.553a 0.142 -0.226a 0.029 -0.941b 0.469
Imv 0.225b 0.088 0.349a 0.074 0.290b 0.116
developed 0.339a 0.122 -0.445b 0.187 1.886a 0.530
year=200¢ 0.192a 0.051 0.164b 0.083 -0.048 0.174
Healtr -0.359a 0.125 -0.470a 0.119 2.007a 0.256
[Tcon -0.016 0.067 -0.232 0.171 0.959a 0.315
service -0.104 0.087 -0.649a 0.121 -0.455 0.340
CDP Group 3.117a 1.115 -1.397c 0.823 -0.064 1.352
DJSIGroup 3.167a 1.082 -1.405c 0.734 0.227 1.260
Bott Group -3.255a 1.112 1.787b 0.741 -0.194 1.305
scl 0.089 0.067 -0.175 0.108 0.181 0.298
sc2 0.130 0.155 -0.270 0.192 -0.109 0.347
Obs. 405 404 333
R-squared 0.999 0.997 0.989
Root MSE 0.458 0.732 1.352

In sum, there are some findings in our resultsttieradoption and output models. First
of all, the individual groups (CDP or DJSI) morencentrates on the performance than both
considering group for both pollution and non-pafigt industries. These firms do prefer
performance to investments. And there are somerdifice type of firms’ investment strategy
according to the industries. That is, the individgeoups have negative effects on the
investment of new possibility (R&D) in polluting gups and the investment of maintains
(CAPEX) in non-polluting industry. On the other kiantheboth group in polluting industry
is focusing on explorative investment (R&D) and tiwth group in non-polluting group is
prefer to invest in exploitative investment (CAPEXecondly, it is necessary to consider
specific industry sectors and firm characteristhesause there exists lots of heterogeneity
according to them. Nevertheless, we can find theret is more explorative friendly

investment in rather Health and ITcom industries théhers.
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3.5 Conclusion and Implications

Environmental and sustainable implementations havdong-term impact on the
performance and innovation of firms. The adoption @hoice or Quotation) of sustainable
standard and environmental implementations hagrddimg-term effect and it is difficult to
find the significant causality between the adoptamd performance. Moreover, innovation is
also the crucial factor of firms as well as perfarmoe because it is another core sustainable
factor for firm's growth and survival in future. €refore, fostering innovation is the
important element of policies towards sustainat@eetbpment (Nill and Kemp 2009). From
these, this chapter identify the relation betweswvirenmental, sustainable implementations
and innovative activities based on the resultsnopieical analysis. Also, this study assumes
that investment is the preparation of tomorrow’sfigg not only considering investments in
technology level and in R&D, but also dealing wislustainability to human, social,
environmental, technical and economic investmen@ategorizing the established
environmental and sustainable issues and propesirgmpirical model of the links between
these issues and innovation activities are anatbetribution of this study. In particular, we
consider the concept of environmental and sust@nabplementations simultaneously,
which provides the understanding on the effectrofirenmental and sustainable issues on
the innovation and performance of firms and market.

Based on the results of empirical estimations, ae suggest the solution to research
questions represented in the above parts, andrtfaee policy implication for sustainable
development. First, we can see the overall posration between the voluntary behaviors
and firms’ performance which are measured by safeBrms. Second, we find that the
synchronous adoption of both behaviors inducessimrents than others. In detail, they have
different type of investment activities. Theth group in polluting industry is more focusing
on explorative investment (R&D) and thmth group in non-polluting group is prefer to
invest in exploitative investment (CAPEX). (Knoepf001) also emphasizes that investors
are attracted to new investment style which promisecreate long-term shareholder value
by embracing opportunities and managing risks fangoing economic, environmental and
social developments. Therefore, considering enmr@mtal and sustainable implementations
simultaneously is important to focus on future drages and is necessary to consider various
factors including quality of management, corpoigdgernance structures, reputational risks,
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human capital management, stakeholder relatiorts carporate social responsibility. Third,
the polluting industries are more emphasize on-temgy investment than short-term one.
Because there are more considerations, negotiaexgectations for sustainable and
environmental behaviors for polluting industry, fleeg-term oriented innovation strategies
and activities are important to firms’ businesgto$ industry than non-polluting. (Chen, Lai
et al. 2006) also explore whether the performaricth® green innovation brings positive
effect to the competitive advantage in some ingusthey find that the performances of
innovation and process innovation are positivelyrelated to the corporate competitive
advantage. Therefore, the investment in innovadod consideration of the activities in
innovations are necessary for sustainable developmeastly, the effect of firms’

characteristics on performance and innovation can dmanged according to their

heterogeneity.
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Chapter 4. Corporation Social Responsibility Driveninnovation

4.1 Introduction

Corporation social responsibility (CSRand shareholder value oriented objectives lead
to management strategies that have been very abte@nd successful for every business
area and size. As a consequence of such behavibirms, relevant activities have offered a
powerful and creative stepping-stone for sustamaldlues and development (Friedman
1967; Carroll 1979; Garriga and Melé 2004; Cetindarand Husoy 2007; Jamali 2008;
Gelbmann 2010).

The focus on social responsibility and shareholddues of companies is based on the
shareholder theory that companies should only mgo shareholders’ interests and their
only social responsibility is to maximize companiealues (Freeman 1984). This activity
guarantees achieving society’s confidence for tbevigal of firms. Based on these
backgrounds, the real interest of companies isgdfJamali 2008).

In other words, firms consider CSR and Socially joesible Investment (CR¥ for
shareholders as important as profit, which is thly objective of a company. Until recently,
most studies have shown the impact of CSR and $Rpesformance in the sustainable
development aspect, mainly social and environmehtalvever, there are lots of debates on
the correlations between management strategiesfiaadcial performances, and also the
resulting analyses have limitations statisticalufray and Vogel 1997; Stigson 2002;
Gonzalez and Martinez 2004; Fassin 2005; O'RioedahFairbrass 2008).

On the other hand, sustainable innovation (or ecovation) has been widely defined as
a process of creating new ideas, behavior, prodants processes that contribute to a
reduction in environmental burdens or to ecolodycadpecified sustainability targets

(Rennings 2000). Innovation is one of firms’ prippaoncerns along with their performance.

51 CSR is "A concept whereby companies integrate bacid environmental concerns in their businessaifmrs and in
their interaction with their stakeholders on a vedum basis." European Commission, 2010
%2 Socially Responsible Investmef8RI) integrates - apart from the financial criderisocial, environmental and/or ethical
criteria into the processes of analysis, selectiow, choice of investment. “The environmental, sloehd governance stakes
(ESG) may affect the performance of investment pboi in different degrees according to the compaapnomic sectors,
regions, classes of assets and the term of investmdGEO Group, 2010
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Furthermore, innovation is a sustainable engindifior's growth and survival (Porter and
Linde 1995). Today CSR without considering innovati® no longer viable in the long term
(Grayson, Rodriguez et al. 2008). This chapter ingates the influence of firms’ sustainable
management on the innovation activities and peréorre of the firm.

In addition, various theories demonstrate that maty activities such as ISO 14001 or
1SO26006° are not directly under the control of individuas® environmental and social
stewardship cannot directly induce firms’ participa (Castka and Balzarova 2008; Heras-
Saizarbitoria, Molina-Azorin et al. 2011). Howevi¢ris possible for consumers with “Social
Responsibility” preferences to induce the productd social-friendly activities through the
marketplace. If there is sufficient demand for CSRns can stand out through social
responsible changes in production processes ouptatharacteristics (Alberini and Segerson
2002).

For example, (Heras-Saizarbitoria, Molina-Azorirakbt2011) try to find the relationship
between ISO 14001 certification and financial parfance with the purpose of emphasizing
whether better performance is caused by the beaké&tfects of ISO 14001 or caused by
selection-effects where better performance indeoeseditation. Using a multivariate panel
data analysis, the results show that firms withe#tdo than average performance have a
greater tendency to pursue accreditation but thexeno improvements in performance with
certification. (Link and Naveh 2006) also shows tt#&D 14001 helps firms to reduce the
negative impact of their business activities on ém@ironment as well as improving their
business performance.

By using the 619 multinational firms listed on tBd STOXX 600 and MSCI World
indices, this study introduces an empirical moaeloading to their industry sectors, regions,
and firm characteristics such as size and age. Base the analysis, we identify the
relationship between CSR and innovation activitdsfirms which can be an answer to
research questions: (i) what drives CSR behavidirmis? (ii) What are the different effects
of explorative investment (long-run return) and lexptive investment (short-run return) on

the CSR behavior of firms?

%3 “International Guidance Standard on Social Resjmlity—ISO 26000” is established in 2005, the SRowking Group
contains about 500 nominated experts from 99 IS@ipee countries and 33 liaison organizations, whagresent 6 main
stakeholder groups (Industry, Government, Consurbabor, Non-Governmental Organizations and Service,p&up
Research and Others). Hence, ISO26000 is an intemaditandard for SR in future.
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We assume that innovative investment is to pregaraorrow’s profits not only
considering investments in technology and in R&Dt hlso dealing with sustainability to
human, social, environmental, technical, and econamrestments. In particular, this chapter
advocates a new approach to incorporate sustaiyabith innovation strategies by taking
into account voluntary sustainable activities nostjfor investors, but also for other
shareholders including communities firms serve.

The findings of this study could provide a comprediem understanding on the effect of
sustainable management strategies on the innovatidrperformance of firms. This chapter
is organized as follows: section 2 illustrates tiweoretical background of this study, while
section 3 presents the model and data used insthdy. Section 4 states the estimation

results and discussion. Finally, section 5 setdlmitnain conclusions and implications.
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4.2 Theoretical Background

4.2.1 Corporation social responsibility (CSR)

The concept of the corporation social responsieditfCSR) has been a topic of intense
controversy and interest over the last three decétimali 2008). In particular, the debates
for the proliferation of different CSR conceptualibns are an outgrowth. In various ways,
CSR terms have been defined from the narrow ecanamgle of filling up shareholders’
wealth (Friedman 1967)to a broader economic angle such like ethical legel issues
(Carroll 1979) including outstanding corporatezgtiship (Hemphill 2004).

These variations are based on differing fundamexgslimptions about what CSR entails
and where a stockholder of CSR is embedded. Umdv,nthere exists a significant
disagreement about the meaning of terms, and howyhy it needs to be implemented
(Stigson 2002; Welford 2004). Although no formafidiéion of the CSR concept has been
agreed upon, there are common definitions that lee®me rather well used. This chapter
prefers the definition used by the European Comon&sdefinition of CSR, i.e., "A concept
whereby companies integrate social and environrheoteerns in their business operations
and in their interaction with their stakeholdersaovoluntary basis." (2010).

Basically, the CSR is based on the concept of &loddter theory. Stakeholder, acting
whether formally or not, individually or not, isc@re factor of firm’'s external environment
that has a positive or negative effect on the amgdion (Murray and Vogel 1997). The main
challenge for businesses is the task of identifgmgvhom they are responsible and how far
that responsibility extends.

There are several approaches which explain the tasjl€SR behavior of firms and the
CSR field. Those fields present not only a landscajpéheories but also a spreading of
approaches, which are controversial, mixed and eg@arriga and Melé 2004). There are
four major classifications of CSR background thesriand related approaches: (i)
instrumental theories, in which the firm is regatdes merely an instrument for wealth
creation, and the social activities of firms ardyca means to accomplish economic outputs
(Friedman 1970; Windsor 2001; Jensen 2002); (ilitipal theories, which related with the

54"There is one and only one social responsibilitpusiness: to use its resources to engage initesidesigned to increase
its profits so long as it stays within the rulestloé game, which is to say, engages in open andctmpetition, without
deception or fraud."
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power of firms in society and a responsible ustheir power in the political scheme (Davis
1960; Davis 1967; Wood and Logsdon 2002); (iiegrative theories, in which the firm

pursues the satisfaction of social demands (S&nb;1Wartick and Mahon 1994; Mitchell,

Agle et al. 1997; Mitchell, Agle et al. 1997) and) (ethical theories, based on firms’ ethical
responsibilities to society (Freeman 1984; Gladwiennelly et al. 1995; Mele 2002; Phillips
2003). In sum, these four dimensions of CSR theasie concerned with profits, political

performance, social demands and ethical values.efdrer, it is necessary to check the
relationship between the business and societytvéghntegrate view of four dimensions.

Recently, the CSR is getting more consideratioa atrategy for firms’ to follow. They
focus on this to satisfy their shareholders angdrasent a positive image of the company to
the market. Management strategies with sharehafglele objectives have been remarkably
successful for all sizes of businesses for the fifastyears (Grayson, Rodriguez et al. 2008).
For example, a lot of literatures examine voluntamyironmental management or compliant
efforts of firms, defined as environmentally frigywchctions with voluntary participation
(Lyon and Maxwell 2004). Various theories suppodtolicy or regulation gives incentives
and opportunities to accomplish these objectivesutjh voluntary environmental friendly
management (Jones 2010).

Theory and empirical evidence show the efficiencd aost advantages of voluntary
action have a positive relation with numerous exdEror internal factors of corporation
(Porter and Linde 1995; Lyon and Maxwell 2004; KhanKoss et al. 2007). From this, we
try to clarify the relationship between these védum behaviors and the investment activities
of firms according to their characteristics andustly sectors. After that, we will find which
factors drive the CSR behavior and whether the C&Rprompt the innovative investments

of firms or not.

Hypothesis 1: There is a significant relation betere CSR and innovative investments.
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4.2.2 CSR and innovation

Voluntary social responsibility management has demttal role in the financial
performance of firms. Many studies suggest thaffifatulity is reduced by the higher
production costs of environment related managerfidassen and McLaughlin 1996; Russo
and Fouts 1997). A theoretical model proposesittiks between environmental management
and improved future financial performance, as prdayy stock market performance. The
linkage to firm performance is empirically idengifi with financial event methodology and
archival data of environmental and financial parfance. Although a lot of studies find the
linkage between financial performance and CSR quiscenost of debates regarding these
correlations are not solved (Murray and Vogel 199figson 2002; Gonzalez and Martinez
2004; Fassin 2005; O'Riordan and Fairbrass 2008).

While the relationship between the managementestyadf corporations and social issues
has a well-established academic background, the abl innovation in effecting that
relationship has received relatively less attent{®avelin and Porter 2008). However,
sustainable innovation (or eco-innovation) has be®lely and broadly defined as a process
of creating new ideas, behavior, products and @msE® that make a reduction in
environmental burdens or ecologically specifiedaunsbility targets (Rennings 2000).

In other words, innovation is one of firms’ primamgoncerns along with their
performance. Recently, (Grayson, Rodriguez et @082 suggest a integrated concept of
corporate sustainability (S2AVE), which places ampbasis on innovation as the means to
add value while considering the environment andetp@t large. Furthermore, innovation is
a sustainable engine for firm's growth and surviVdlabatt 1997) reports on the role of
innovation in corporate responsiveness to envirorialéssues and (Pavelin and Porter 2008)
also explore, given innovation, the impact factfrthe probability that the innovation brings
a reduction of environmental impacts, and the gtienof this effect.

(Vollebergh and Kemfert 2005) show that in ordetrémsform the impacts of its business
activities on society, a firm should appropriatelgapt innovative production processes or
product design. Jaffe and Palmer (1997) identiéyithpacts of environmental regulations on
the innovative activities in specific industry, aslow a significant positive relationship
between compliance costs and R&D investments. @skaa, Miketa et al. 2005) also report

on the positive influence of government supportims innovation for wind turbine farms in
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Denmark, Germany and the U.K.

For the study of the detailed innovation type, rtlgethere are some papers. (Blattel-
Mink 1998) suggests that environmental innovati@wmuld contain the creation and
introduction of new products (environmental teclogots), new system and new market as
well as very wider the introduction of ecologicdassifications in managerial strategies.
These various types of improvement clearly inducesative and thorough transformation of
the innovation (radical/product innovation) rathethan just replacement or
incremental/process innovation.

(Hellstrom 2007) analyses environmentally sustdesma&imovation (eco-innovation) from
the perspective of existing theories of innovationprder to investigate dominant structures
of such innovations and current weaknesses of figssurces. They estimate the type and
mode of innovations (radical or incremental & comeot or architectural) in terms of
Schumpeterian. However, the result of empiricalnesion to what extent such innovation
actually takes place is not clarified with firm #dvdata. This chapter investigates the
influence of firms’ sustainable management on thvation activities of firms. Indeed, we
examine innovation based on a framework that djsishes the factors necessary to explore

and exploit innovations.

Hypothesis 2: There are significant different effescof explore and exploit investments on

the CSR activities of firms.
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4.3 Empirical Analysis

4.3.1 Previous empirical studies

Recently, there have been empirical studies whicveh considered voluntary
environmental behavior and performance. (Cetindaamar Husoy 2007) have tried to shed
some light on why firms adopt environmentally sbcésponsible behavior and what impact
such adoption has on their performance. Using geguwhich is conducted among Global
Compact (GC) participants, they found that compsiave complex and multiple reasons
for adopting environmentally responsible behaviod ghat ethical issues and economic
reasons co-exist. In terms of performance, the fisoeives both ethical and economic
benefits from participation in the GC.

(Heras-Saizarbitoria, Molina-Azorin et al. 20113akmpirically explore the relationship
between better performance and the beneficial \sffecISO 14001. They suggest that ISO
14001 causes improved financial performance. Witample of 186 industrial companies’,
(Gonzalez-Benito and Gonzalez-Benito 2005) analyee linkage between environmental
pro-activities of firms and business performandeeyl show that environmental management
can provide competitive opportunities and advargage companies. (Khanna and Damon
1999) identify the motivations for voluntary paipiation in the 33/50 Program and the
resulting impact of the program on the toxic re¢saarid economic performance of firms in
the US chemical industry. The paper shows thatntaly participation led to a statistically
significant decline in toxic releases. Table 4-1vehithe summary of previous studies linking

environmental issues with performance.

4.3.2 Data

The data of this study is collected from the follogitwo sources. First, we adopt the
Vigeo database to measure corporate social redpliysiVigeo is the leading European
extra financial rating agency; it evaluates the CB&formance and risk factors on
Environmental, Social and Governance (ESG) critefi&uropean firms listed on the DJ
STOXX 600 and MSCI World indexes (Cavaco and Criia@.
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Table 4-1 Summary of previous studies linking envisnmental variables to performance

Study Sample Environmental variables Y Major firg$in
(Hart 1997) 127 US firms in SIC listed Emission reductions based on TRI from ROA, ROE, return Pollution prevention activities have a (+) influenc

in S&P 500 the IRRC Corporate Environmental on sales (ROS) on financial performance within 1~2 years. ROE

Profile data takes longer to be affected.
(Russo and Fouts 243 US firms (several Environmental ratings (FRDC): ROA (+) impact of environmental performance on ROA.
1997) sectors) compliance, expenditures, waste reduction
(Klassen and 69 US firms in the Environmental technology portfolio Manufacturing  (+) impact of environmental technology portfolio
McLaughlin 1996) furniture industry performance on manufacturing performance.
measures

(Christmann 2000) 88 US chemical companieBnvir. Management “best practices”: useCost advantage  (+) effect of proprietary PPT innovation.
of pollution prevention technology (PPT)perceptual

measures)

(Khanna and Damon 123 US firms in the EPA'’s Voluntary 33/50 Program ROI Statistically (-) impact on the current ROI.

1999) chemical industry (emissions of toxic chemicals)

(Gonzélez-Benito and 186 Spanish firms 27 environmental management practices  ROA Environahenanagement can bring about

Gonzalez-Benito 2005jchemical sector 63) competitive opportunities for companies. Some
(electronic-electric, 96) environmental practices produce (-) effects.
(furniture, 27)

(Wagner 2005) Firms from four European Input-oriented index (energy and water ROCE, ROE and A largely (-) relationship between the output-based
countries in the pulp and input) and output oriented index (SO2 ROS index of environmental performance and financial
paper manufacturing NOx and COD emissions) of performance. For the input based index, the
sector environmental performance. relationship is generally non-significant.

(Link and Naveh 2006)77 1ISO 14001 certified  1SO 14001 rules, policies and procedureSross profit margin - The higher the standardizatibe,better the
organizations in Israel Emission of pollutions, use of recycled environmental performance. Environmental

materials and other environmental aspects performance does not influence business
performance.

(Heras-Saizarbitoria, 1SO 14001 certified ISO 14001 certified dummies ROA, Sale growth  Thedi with better than average performance

Molina-Azorin et al.  Organizations in 268 have a greater propensity to pursue accreditation.

2011) Spanish firms

74



tel-00625400, version 2 - 22 Sep 2011

Vigeo measures companies' CSR performance on bteadl domaims: Human Rights,
Environment, Human Resources, Business BehaviapdZate Governance and Community
Involvement. As shown in Table 2, we also restoigt analysis to six detailed CSR related
questionnaire’§ which appear to be more complementary to CSRiiesvof firms because
all criteria in each of the CSR areas are accuredlédr each sector. This leads to a trade-off
effect between the sub-gquestionnaires of each C&R a

The other data source is Thomson DataStream whigrsofirms’ specific financial
information. With the help of the list of the Vigsarvey data (which had 1435 observations
in 2009), this study generates a new list, matchihg financial data of Thomson
DataStreart. Consequently, we use a total of 619 firms. Tdbdemonstrates the detailed
definition and descriptive statistics of the valeabsed in the analysis.

As mentioned by (Tirole and Bénabou 2010), it isrttvdaking into account relative
performance between industries. (Pavelin and P@R6B) also investigate the influence of
innovation on the relationship between corporat&tet)y and social issues and find a diverse
range of the effects of industrial sectors on tle¢edninants of the probability that the
innovation brings about reduced environmental inpaBy using 8 industry variabswe
try to identify the specific industry effect on tli&SR behavior of firms and investment
activities. To consider the regional charactersstiwe also employ three representative

continental variables such as the EU, Asia Paaifid North American.

55 Each of survey questions is scored on a scale fiaim 100, representing the level of a firm's CS®Ragement and
management of associated risks. A score of 0 shitiles evidence of commitment (poor to very pooragantee of risk
management), 30 means an initiated commitment (fomoderate guarantee of risk management), 65 sreeapnsolidated
commitment (reasonable guarantee of risk managénaemt a score of 100 shows an advanced commitnseia(
responsibility objectives actively promoted). Psifiven for each question are then consolidatedutiir a system of
weighted averages to give an overall score for edtdrion and each domain (out of 100).
%6 HR23 (Responsible management of restructuring®24H(Career management and promotion of employghilcS22
(Sustainable Relationship with suppliers), CIN1iofRotion of social and economic development), CINQantribution to
general interest causes), CIN22 (Social impactoofpany’s products and services)
5" Thomson Reuters Datastream is the world's lafifestcial statistical database which is coveringuarivalled wealth of
asset classes, estimates, fundamentals, indicescamodmic data. This dataset offers more than li#fi@mtime series, over
10,000 data types and over 3.5 million instrumemid indicators.
58T, BT, ENERGY, MANUFACTURE, BDTRANS, FORESTWATERRETAIL, SERVICE
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Table 4-2 Description and statistics of variables

Variable Description Obs Mean Std. Dev. Min Max
Icapex log (Capital expenditure) 618 13,060 1,540 8,691 17,376
Irnd log (R&D expenditure) 616 11,973 1,927 4,443 16,373
lage log (2009-founded year) 619 4,185 0,825 0,693 6,497
lemployees (SIZE) log (Number of employees) 603 9,920 1,297 5,733 14,068
Isales log (Sales) 619 16,058 1,308 11,236 19,947
lebitda log (Earnings Before Interest, Taxes, Dejptéon and Amortization) 594 14,117 1,368 8,742 ,268
lev log (Enterprise value) 618 16,070 1,282 12,136 20,235
Ishareholders log (Share holders equity) 609 15,290 1,223 10,201 18,755
Ihrtscore log (Human Rights total scol 61¢ 3,58¢ 0,40¢ 1,09¢ 4,511
lhrscore log (Human Resource total scc 59¢ 3,08¢ 0,75¢ 0,00(¢ 4,39¢
lenvscore log (Environment total score) 604 3,226 0,704 0,000 4,263
Icsscore log (Business Behavior (C&S) total score) 619 3,635 0,343 2,197 4,317
Icinscore log (Community Involvement total score) 606 3,474 0,591 1,099 4,500
Icgscore log (Corporate Governance total score) 619 3,396 0,916 0,000 4,443
Ihr23score log (Responsible management of restring) 180 3,142 0,732 1,386 4,419
Ihr24score log (Career management and promoti@mpfloyability) 507 3,182 0,673 0,693 4,369
Ics22score log (Sustainable Relationship with sepg) 83 3,141 0,595 2,303 4,190
Icinl1score log (Promotion of social and econon@eeopment) 619 3,588 0,409 1,099 4511
Icin21score log (Contribution to general interemtiges) 269 3,512 0,631 1,946 4,500
IT Software & IT Services, Technology-Hardware,@mmunications 619 0,168 0,374 0,000 1,000
BT Health Care Equipment & Services, Pharmacewsti®&aBiotechnology 619 0,128 0,334 0,000 1,000
ENERGY Energy, Mining & Metals, Oil Equipment, Etac & Gas Utilities 619 0,141 0,348 0,000 1,000
MANUFACTURE Aerospacg, Automgblles, Mechan.lcal Caments & Equipment, Chemicals, HeaVé(19 0,231 0.422 0,000 1,000
Construction, Industrial Goods, Electric Componéh&quipment
BDTRANS Building Materials, Transport & Logistics 619 0,032 0,177 0,000 1,000
FORESTWATER Forest Products & Paper, Waste & Wdtdities 619 0,023 0,149 0,000 1,000
RETAIL Beverage, Food, Specialized Retail, Tobacco 619 0,089 0,285 0,000 1,000
SERVICE Banks, Broadcasting & Advert!smg, Publighi Bu.smess Support, Financial, Hotel, Lelsugig 0,082 0,275 0,000 1,000
Goods, Luxury Goods & Cosmetics, Travel & Tourism
EU European Unio 61¢ 0,409 0,492 0,000 1,000
Asia Pacific Asia Pacific 619 0,333 0,472 0,000 1,000
North America North American 619 0,258 0,438 0,000 1,000
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4.3.3 Variables

With these data sets, we set up three equationsnédyze the general relationship
between investment activities and CSR behaviorst @upirical analysis is a robust
regression to find the correlation between the stwent activities and environmental
behavior of firms. In here, we explore whether lighnnovative investment or better
performance is due to the social beneficial effe€t€SR behavior or due to selection-effects
where better performance or higher innovative itmesit precedes accreditation. To find the
effect of six CSR activities on two types of invaesnts [capexandIrnd), we consider firm
characteristics such as age of firfagé), size of firms kemployeef sales|6ale9, operating
profit (lebitda), enterprise valueldv), and shareholder’'s effectisfiareholdey. When
checking the correlation between explanatory véembthe existence of a high degree of

correlations is identified. As a result, we takéoimccount a robust regression to control

heteroscedasticity;, denotes a distribution which follows the normakwdlosition.

Icapex = CSR ¢ lagg,+ lemployegs+ Isales  lebida
(4-1)
+lev, ), + Ishareholderg/, + D Industried, + .D Regign+7,

where x, is a vector of the CSR related variables affectmgstmentsD _ Industrieg and

D_Region are the industry and region dummy variables. Tamema the CSR effect on

each of investment activities, we also use reseamndhdevelopment expenditutenfl) as our

dependent variable in eq. (4-2). The propensitiediraf’'s investments can be different
according to firms’ strategies, behavior and gosaoe. Therefore, this study identifies the
effect of CSR on the investment characteristicdimhs. Based on survey data from 88
chemical companies, (Christmann 2000) also indscatieat capabilities for process
innovation and implementation are complementaryetassnoderating the relationship
between best practice and cost advantage, whiahsignificant factor in determining firm

performance.
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Irnd, =CSR x+ laggy, + lemployegs + Isalgst lebifda
(4-2)
+lev, ), + Ishareholderg/, + D Industried, + .D Regign+7,

Finally, we estimate the effects of firms’ invesmhectivities on the CSR behaviors
using the 6 Vigeo itemshttscore, lhrscore, lenvscore, Icsscore, Icinscangllcgscorg with
eg. (4-3).Inrtscoremeans a firms’ general respect for human rightd,llarscoreindicates a
firms’ support for their labors and working condits. lenvscoreshows the environmental
consideration of firms’ business strategy and ogion, andlcsscoreis the sustainable
business behaviors for customers and supplierslyl&snscoreshows micro level openness
of firms to the communities, anttgscore means the contribution of shareholders to

corporation governance.

ICSR = Icapex x+ Irng x+ lagg,+ lemployegs+ Isales  tiddy,
(4-3)
+ley, ), + Ishareholderg/, + D Industried, + .D Regign+7,

Specifically, we consider 6 sub-questionnairdisr2@score, lhr24score, Ics22score,
Icinllscore, Icin21scoreand Icin22scor@, which are more closely related to firms’
shareholders oriented behaviors. These sub-quesit@s focused more on shareholder
oriented CSR activities. This is because the formigr general CSR indices are the
summations of every sub-question which can causede-off between each value (See
Appendix).

Finally, this study estimates the total CSR indeskng principal component analysis
(PCA) which is a statistical technique for analggthe structure of interrelationships among
the six CSR variables. The PCA can be used as admansional measure for general
forces affecting CSR activities. PCA methods maie factors more interpretable. Factors
which have an eigenvalue over 1 are perceived iag laelequate and therefore acceptable for
analysis. Based on the eigenvalue rule, the Varinotation method is used to look for a
linear combination of the original factors, so tha variance of the loadings is maximized
(Qi, Shen et al. 2010).
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4.4 Result and Analysis

Table 4-3 shows the estimation result of firms’ tapexpenditure QAPEX, which
shows that it is short-term return oriented. We parad the effects of the CSR behaviors on
the firms’ investments considering firm characterss industry and regional variables. Each
column shows the separated estimations of robugtessions. The general R-squares
(coefficient of determination) are about 0.82 whicbans there is a high degree of the model
explanation. This implies that since strong lineglationships exist among variables, the
firm’s CSR behaviors may have a direct effect anittvestment activities of firms.

This indicates that the capital expenditure amoanéspositively related to size, profit
and enterprise value, which are strongly connedtedhe financial situation of firms.
However, the age of a firm is not related to itgestment patterns. (Pavelin and Porter 2008)
also demonstrated the positive relationship betwlenprobability of innovation and roles
for firm size using firm-level data from the UK. Fthe industry sectors, traditional industry
sectors such as enerdggyNERGY, building and transportatioBDTRANS, forest and water
(FORESTWATERshow strong positive investment tendency for exative investment.

Regarding CSR related variables, we can find that Human Resourcdh(score),
Environment lenvscor¢, Business Behavior (=C&S) Icéscorg, and Community
Involvement [cinscore have positive effects on the capital expenditfrérms, i.e., these
CSR behaviors improve the likelihood of exploitatimvestment (short-term return). On the
other hand, Human Resourcdisrscore)and Corporate Governandegscore)do not have
any relationship with the short-term investmentiiohs. These results mean that when the
firm supports their laborers, their working conaiits more, and pay more attention to
environmental issues such as eco-design and gredugi/service, it tries to focus on rather
exploitative investment. Also, the integration efveonmental factors in the supply chain
and the contribution of shareholders to corporagiomernance (= micro level openness of
firms to the communities) shows a positive effectshort-term investment. This result also
shows that the management strategies driven belsblaler value objectives are no longer
viable in the long term. Based on the resourceasew of the firm, (Russo and Fouts
1997) have shown that environmental performance martbrmance are positively linked

using independently developed environmental ratings
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Table 4-3 Estimation results of the CSR behavior®ffect on CAPEX

Variables Hl.Jman Human Environment Busingss Community Corporate
Rights Resources Behavior Involvement Governance

lage -0,029 -0,033 -0,058 -0,028 -0,033 -0,026

lemployees 0,180a 0,168a 0,172a 0,171a 0,178a ®,176

Isales 0,258a 0,215a 0,238a 0,259a 0,256a 0,263a

lebitda 0,241a 0,230a 0,217a 0,239a 0,234a 0,243a

lev 0,188a 0,188a 0,179a 0,187a 0,185a 0,186a

Ishareholders 0,240a 0,272a 0,262a 0,242a 0,249a 246d®,

Ihrtscore 0,085

Ihrscore 0,156a

lenvscore 0,174a

Icsscore 0,175c

Icinscore 0,096¢c

Icgscore 0,006

IT -0,243b  -0,258b -0,254b -0,251b -0,273a -0,240b

BT -0,517a -0,477a -0,497a -0,547a -0,507a -0,519a

ENERGY 0,700a 0,656a 0,696a 0,699a 0,708a 0,692a

MANUFACTURE 0,013 -0,024 -0,012 -0,008 0,007 0,011

BDTRANS 0,431b 0,414b 0,408b 0,420b 0,447a 0,425b

FORESTWATER 0,709a 0,658a 0,660a 0,714a 0,703a 68,72

RETAIL -0,212b -0,200c -0,197c -0,199c -0,227b 2R

SERVICE -0,250c -0,308b -0,289b -0,280c -0,263c 250¢

EU 0,206a  -0,25la 0,118 0,203a 0,192a 0,222a

Asia Pacific 0,378a 0,304a 0,381a 0,389a 0,373a

North Americ: -0,356a

Constants -3,337a  -2,558a -2,843a -3,571a -3,272a 3,19%a

Observations 568 549 555 568 559 568

R-Squared 0,818 0,821 0,824 0,818 0,818 0,817

Note: a= p<0.01, b= p<0.05, c= p<
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For explorative investment, Table 4-4 shows theregion result of the CSR behaviors'
effect on the R&D expenditure which has long-teetum. The general R-squares are about
0.60 which means that moderate linear relationskiist among variables, and that the
firm’s CSR behaviors may directly affect the R&Dr@stment activities.

This finding implies that firm sizdégmployeesand shareholder’s equitisiareholdery
have a strong and positive effect on the R&D invesit of firms. However, the other
characteristic variables of the firm such as dag€d|, salesI6ale9, enterprise valudgv) and
operating profit lebitda) do not have a significant relationship with R&véstment. From
this result, we find that the R&D investment is datectly affected by the financial status of
firms. This is the opposite situation from the cabpéxpenditure of firms. This supports our
assumption which divides the investment activibédirms into two dimensions including
explorative investment (long-term return) and ekplive investment (short-term return) on
the CSR. Concerning the industry sectors, relativedw industry sectors such as the
telecommunication industrylT), pharmacy and medical industnBT) have positive
influences on exploring investment including thenofacturing industry MANIFACTURBE.
Table 4-5 shows the rather different effects on itheestment activities in each industry
sector.

For the CSR related variables, we can find that flie Human Rightslt{rtscore and
Corporate Governancégscorg have an effect on the R&D expenditure of firms,,ithese
CSR behaviors influence the likelihood of exploratinvestment (long-term return). These
show that the firms’ general respect for humantaghas a positive effect on long-term
investment, while the contribution of shareholdéwss corporation governance shows a

negative influence on the explorative investment.
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Table 4-4 Estimation results of the CSR behavior®ffect on R&D

Human Human

Business

Community Corporate

Variables Rights Resources Environment B(%] ggi)or Involvement Governance
lage 0,009 0,017 0,021 0,018 0,021 0,023
lemployees 0,298a 0,280a 0,288a 0,284a 0,273a #,284
Isales 0,120 0,154 0,159 0,139 0,183 0,139
lebitda 0,123 0,123 0,114 0,129 0,131 0,149
lev 0,063 0,040 0,046 0,057 0,033 0,058
Ishareholders 0,372a 0,371a 0,362a 0,388a 0,385a 373d,
Ihrtscore 0,305b

Ihrscore 0,150

lenvscore 0,125

Icsscore 0,039

Icinscore -0,079

Icgscore -0,181c

IT 1,259a 1,268a 1,249a 1,275a 1,297a 1,308a
BT 1,167a 1,177a 1,221a 1,150a 1,209a 1,129a
ENERGY -1,532a  -1,589a -1,581a -1,565a -1,598a 01h6
MANUFACTURE 0,440a 0,388b 0,359b 0,424a 0,420a 40
BDTRANS -1,514a  -1,541a -1,596a -1,544a -1,579a 5633
FORESTWATER -2,037a  -2,025a -2,050a -1,978a -1,954a -1,987a
RETAIL -0,585a  -0,592b -0,695a -0,615a -0,623a 3bz6
SERVICE -0,956a  -0,994a -1,052a -0,963a -0,959a 9343

EU -0,375b  -0,352b -0,326b -0,272c -0,284b -0,006
Asia Pacific -0,038 -0,049

North Americ: -0,016 0,027 0,030 0,287
Constants -2,339a  -1,721b -1,651b -1,865b -1,626b 1,382c
Observations 567 548 555 567 558 567
R-Squared 0,600 0,601 0,606 0,597 0,600 0,600

Note: a =p<0.01, b =p<0.05, c= p<
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Table 4-5 The comparison of the CSR effect on exjfative investment (short-term) and explorative investment (long-term)

[A] y=Icapex exploitative investment (short-term return)

[B] ynd: explorative investment (long-term return)

Variables

A-(1)

A-(2)

A-(3)

A-(4)

A-(5)

A-(6)

B-(1)

B-(2)

B-(3)

B-(4)

B-(5)

B-(6)

Age

Size

Sales

Operating Profit
Enterprise value
Shareholder's equity

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

++

+++

Human Rights

Human Resources
Environment

Business Behavior (C&S)
Community Involvement
Corporate Governance

+++

+++

++

IT

BT

ENERGY
MANUFACTURE
BDTRANS
FORESTWATER
RETAIL
SERVICE

+++

++

+++

+++

++

+++

+++

++

+++

+++

+++

+++

+++

+++

+++

+++

Note: +++ p<0.01, ++ p<0.05, + p<0.1 & --- p<0.61p<0.05, - p<0.1
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When we compare the significances for six CSR e the significant variables are
exactly contrarily distributed as shown in tabl®.4As a result, respect for laborer’s rights
can encourage firms’ R&D investment, but can alscraase complexity and so a wider
breadth of directors might be discouraged firmdaiihg an explorative investment strategy.
(Khanna and Damon 1999) also explored voluntaryigpation in the 33/50 Program and
estimate the impact of the program on the toxieasés arid financial performance of firms
in the US. In this case, they show a statisticalfgnificant negative impact on the current
return to the investment (ROI) of firms, but itspact on the expected long run profitability
of firms is positive and statistically significant.

This study proposes two hypotheses; (i) there igrifeant relationship between CSR
and innovative investments. (ii) there are a numidfesignificant and different effects of
explore and exploit investments on the CSR aotisitof firms. For this, our results show
significant and different effects of CSR activities the investment strategies of firms. The
six CSR behaviors show diverged effects accordinth¢ type of investment activities. For
short-term and exploitative investments, CSR dotisiare related to human resources, the
environment, business behavior (= C&S) and commuiniolvement. On the other hand,
human rights and corporate governance have a ae$ip with long-term oriented
investment. This shows that understanding the dpeciinnection between CSR behavior
and innovative investment activities is importansét up the firms’ manageable strategies.

For the effect of different types of investment t¢me CSR activities, table 6
demonstrates the investment activities (CAPEX a&fD Rxpenditure) on the firms’ general
and specific CSR behaviors. Because of the posgilof leading having a trade-off effect
between sub-questionnaires of each CSR area icafeewhere we use the gross CSR scores,
we restrict our analysis to specific questionna(t¢R23, HR24, CS22, CIN11 and CIN21)
which appear to be more complementary to the CSRitaes of firms with shareholder
theory. Note that all criteria in each of the CSRas are accumulated for each sector. This
leads to trade-off effects between the sub-quesdives of each CSR area.

From these results, we can confirm that there bm®st mutual effects between CSR
behavior and investment activities. For examplepl@sative investmentI¢ape® has a
generally positive effect on the exact same CSRabkbrs (human resource, environment,
business behavior (= C&S) and community involverpavitich are already found impact
factors onCAPEXin table 3. Explorative investment (Irnd) also wikoa positive effect on
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human rights and a negative relationship with capon governance. We can also check the
detailed relationship between the type of investiand specific CSR behaviors from these
results. However, there is no relatively positivel aignificant effect of CAPEX investment
on the specific CSR activities of firms, whereas R&D investment is positively related

with human rights and community involvement.
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Table 4-6 Estimation results for the effect of diférent type of investment on the CSR activities

Business

Y= ';‘f;?}?g RZ'SETJ?Qes Environment B(egggi)or |ﬁ8$\2trjr?:r¥t G%c\)/rgr(r)]?r:ie HR23 HR24 CS22 CIN11 CIN21
lcapex 0024  0147a 0,138a 0,034c 0,055¢ 0003 10,150,072 -0,171 0024 0,074
Irnd 0028b  0,045¢ 0,032 0,004 -0,013 .0,047c  (©O9D,058b -0,105 0,0280 -0,001
lage 0032  0,096a 0,100a 0,013 0,052¢ 0028  -0,148029 0,111 0,032 0,026
lemployees 0,053  -0,072 0,034 0,024 0,035 0010 0,016 -0,052 0,122 -0,053c -0,008
Isales 0055  0,127a 0,006 0,016 0,008 -0,003 0,038,051 0237c 0,055 0,078
lebitda 0,014 0,048 0,069 0,017 0,072 01150  -Mm1850,063 -0,126 0,014 0,122¢
lev 0,029  -0,072 -0,030 -0,015 -0,040 0,010 00340014 0,135 -0,029 -0,046
Ishareholders 0,039 -0,040 0,046 0,005 0,016 -0,069-0009 0009 0,163 0,039 -0,081
T 0,031 0,171 0,158¢ 0,080c 0,346a 0,229a 0,240 1520, 0031 0467a
BT -0,058 0,059 -0,222¢ 0,170a -0,003 0,092  -0,258,225¢ 0,058 0,234
ENERGY -0,080 0,070 0,142 -0,066 -0,182¢ -0,260b 0,326 -0,075 -0,080 -0,708a
MANUFACTURE  -0051  0,210b 0,155b 0,101b 0,027 010 -0,168 0029 -0015 -0,051 0,188
BDTRANS 0,068  -0,038 0,072 -0,003 -0,292¢ 0177 0371 -0,116 -0,068
FORESTWATER  0,236a  0,408¢c 0,324 0,050 0,233 0,157 0,849a  -0,108 0236a 0,550a
RETAIL 0,094  -0,103 -0,044 -0,122b 0,101 0,112 051, -0,310b -0,177 -0,094 0,385b
SERVICE 0,031 0,201 0,244b 0,184a 0,069 0,078 ®,559,268b 0031 0,354
EU 0203a  0,594a 0.471a 0,107a 0,539 0,011 0,602428a -0,033 0,203a 0,504a
Asia Pacific .0171a  -0,052 0,235a -0,106a 1,405a  -0,441 0,105 0,171a

North America 0,345a -0,263 0,391a
Constants 2,136a -0,370 -0,653c 2,444a 1,224a 8,519 1,734c 0,100 -1,678 2,136a 1,001c
Observations 566 547 554 566 557 566 161 466 73 566245
R-Squared 0,223 0,317 0,319 0,220 0,287 0,576 0,060,967 0975 0091 0,982

Note: a = p<0.01, b = p<0.05, c= p<0.1
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This study also tries to create a more integratateigeé CSR index using the PCA
method. This is then used to find the relationsl@pMeen integrated CSR and certain types
of investments. Basically, Vigeo’s framework inchsd6 evaluation fields with 37 criteria,
which is a CSR evaluation based on internationaigognized standards, conventions,
recommendations, statements, and guidelines framUiN, ILO, UNEP, Global Compact,
OECD, etc. Therefore, each item represents the C8Rigles of universal application
translated into action steps for the managemeooigforations. On the other hand, since CSR
is an integration of firms’ total shareholder otexh behaviors, it is valuable to check the
integrated general CSR index finding the direcatiehship between total CSR activity and
type of innovative investments.

The relative importance of these individual ratiraptbrs is measured through the
questionnaire survey based on the score from 0@ As a result of PCA, one retained
factor is obtained with an eigenvalue greater tharapturing about 52% of the variation. We
rename this factor as CSR and then try to find rtHationship among CSR, CAPEX and
R&D. The result in table 4-7 shows that CSR is nretated to exploitative investment than
explorative one. For the other variables, we cam fconsistent results with previous

individual analysis for the relationship between@GER ratings and type of investments.
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Table 4-7 Estimation results of the CSR behaviorgffect on CAPEX and R&D

y=CSR y=Capex y=R&D

Coef, P>t Coef, P>t Coef, P>t
Icapex 0,132a 0,008
Irnd 0,045 0,166
csr 0,092c 0,011 0,101 0,183
lage 0,105b 0,031 -0,032 0,395 0,042b 0,578
lebitda 0,124 0,163 0,229a 0,000 0,123 0,167
lemployees -0,091 0,166 0,163a 0,001 0,291a 0,001
lev -0,075 0,355 0,168a 0,006 0,052 0,709
Ishareholders 0,124c 0,093 0,216a 0,001 0,144 0,242
Ishareholders 0,025 0,736 0,297a 0,000 0,356a 0,005
IT 0,322b 0,015 -0,267a 0,009 1,241a 0,000
BT 0,072 0,624 -0,482a 0,000 1,140a 0,000
ENERGY -0,277b 0,049 0,686a 0,000 -1,574a 0,000
MANUFACTURE 0,153 0,173 -0,004 0,965 0,364b 0,025
BDTRANS -0,185 0,363 0,423b 0,013 -1,578a 0,004
FORESTWATER 0,505¢c 0,074 0,685a 0,000 -2,063a 0,000
RETAIL -0,152 0,360 -0,197c 0,066 -0,700a 0,003
SERVICE 0,523a 0,001 -0,311b 0,049 -1,133a 0,000
EU -4,311a 0,000 -2,362a 0,000 -1,584c 0,074
Asia Pacific -5,443a 0,000 -2,092a 0,000 -1,217 03,2
North America -4,946a 0,000 -2,475a 0,000 -1,266 176,
Obs. 533 534 534
R-squared 0,387 0,998 0,99
Root MSE 0,785 0,657 1,223

Note: a =p<0.01, b =p<0.05, c= p<0.1
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4.5 Conclusion and Implications

This chapter carries out an empirical analysis efittieractions between CSR practices
and investment and specifically, examines the eafile investment (long-term return) and
exploitative investment (short-term return). Witletuse of multinational firm-level data, we
identify the relationship between CSR and innovatativities and find the answers to the
following research questions: (i) what are theiddive effects of explorative investment
(long-term return) and exploitative investment ($tierm return) on the CSR behavior of
firms? and, (ii) what drives the CSR behavior aing?

For the first question about the distinction in #féects of explorative investment and
exploitative investment on the CSR behavior of §rrwe identify the difference between
capital expenditure and R&D expenditure. For exploie investment (short-term return), we
clarify that when the firm supports their laboremsore and pays more attention to
environmental issues, it tries to focus on exptoiinvestment. Also, the integration of
environmental factors in the supply chain and theronlevel openness of firms to
communities shows positive effects on short-terme stment.

For the explorative investment (long-term retumg, find that respect for labor’s rights
can encourage firms’ R&D investment, but a more glex and broader management
structure might discourage an explorative investms&tnategy. When we compare the
significances of six CSR variables, the significeatiables are found to be exactly contrarily
distributed. This implies that there is a stronigttenship between these types of investments
and the CSR activities. Consequently, when the hiids their short- and long-run business
strategies, the consideration of the relationslépwben the types of investment and CSR
practice will lead to a greater synergy effect loe dutcome of investments.

Concerning the firms’ characteristic variables, tesult also shows a significantly
different effect of finance related variables omr tiypes of investments. For example, the
R&D investment is not directly affected by the fire@al status of firms, while the capital
expenditure of firms is readily affected by salepgerating profit, and enterprise value in
market, all of which are strongly connected wita flmancial situation of firms. The effect of
each industry sector also shows that rather newsingl sectors including IT and BT show a
positive influence on the exploring investment, vaas traditional industry sectors including

energy, industrial, etc. have strong positive tewgefor exploitative investment. This
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indicates that considering the different effectsécific industry sectors is of importance in
order to encourage exploitative investment andargpilve investment.

Finally, we identify the impact factors of generaid specific CSR behaviors. From
these results, we can confirm that there are almostial effects between each CSR behavior
and investment activities. This shows that explmiatnvestment has positive effect on the
same CSR variables which are already found impaaibfs on exploitative investment, and
explorative investment also has positive effecthmman right and negative relation with
corporation governance. Indeed, we also measurgries CSR index which contains six
individual CSR fields by using PCA method.

From this, the current study demonstrates thagtbses CSR is relatively more related
with capex investment which has short-run and dtqtlge investment than R&D
investment. Hence, considering each specific C8Rl fs important, which is more related
with innovative investment with long-run and exltve investment. Therefore, the results
of this study support the proposition that type infestments and corporation social
responsibility have consistent and interactivetiefes. Overall, these findings are expected to

develop implications for MNE management and redeaas well as public policy.
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Chapter 5. Conclusion

5.1 Summary of the Study
5.1.1 The mandatory industry policy

For the telecommunication industry, it has been pgew decades since it became
universe and penetrated when we are comparingetrelaping timeline with other industries
such as material, energy and so on. Now the ediedtportion of telecommunication industry
in our society is prodigious such that we cannotenaplify industries without
telecommunication sector. So, the developing amdifprating of telecom industry was the
top priority of policy maker.

To encourage the invest efficiency of former “natumonopoly” and diffuse the new
technologies, telecommunication liberalization ¢@es such as competition and
privatizations, have implemented for last threeadies in most OECD countries. Until now,
this assumption is still very controversial frontheeoretical point of view. From this, this
study tries to shed some implication on the roleliléralization policies in determining
firms’ investment activities.

Using the firm level data between 1994 and 2008, tested assumptions in
telecommunication market, where there exist cortipatiand privatization regulations.
Specifically, we consider the nature of investmaamd adopt more general and complemented
policy. The assumption regarding Profitability effand Operational efficiency effect related
with R&D investment and network deployment allows 10 decompose the investment
activities of firms.

Hence, this study has two distinct contributionsttie regulation and innovation in
telecommunication industry. First, we consider toenposition of investment (exploration
vs. exploitation investment) while most of the stisddedicated to the impact of competition
on innovation have focused on the level of R&D wstmeent. We apply these concepts,
"exploration of new possibilities" and "exploratiai old certainties” to the relationship,
R&D vs. infrastructure investment. Second, not ofdgusing on the impacts of single
regulation but also adopting more general and cemphted policy views is the other main

contribution of this chapter.
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With the empirical method, we try to suggest thevaar to these questions; i) How do
liberalization policies affect the operators' inveent strategies? ii) To what extend do they
affect the Profitability effect and Operationalieincy effect between exploration (R&D)
and exploitation (CAPEX) investments? Based ondhwmirical results, we can claim that
considering interaction among liberalization p@iiand allowing the industry characteristics
are critical to determine for the Profitability et and Operational efficiency effect and level
of investments.

More precisely, there are major three findings froor analysis. First, there is a
significant Profitability effect and Operationalfiefency effect among firms’ investment
activities. If competition is induced, firms arekdly to emphasize investments with
exploitable characteristics which using existingkiedge and technologies to develop new
products and services. Particularly in the caspriwhtization, firms make more investments
in “exploitation of old certainties” than in “expiamtion of new possibilities”. Second,
competition effect leads to more higher influencesliberalization policies in the mobile
industry than in the broadband industry. In theecat mobile industry, inter- and intra-
competition highly lead firms to make short-ternveatments. Finally, the simultaneous
implementations among liberalization policies mdkens to more concentrate on the
investment for developing new product and senieatexisted knowledge and technology.

There are some implications of this part. Firstihg liberalization policies may weaken
the firms’ sustainable ability of next generatioatworks in long terms. However, when
privatized firms adopt competition, they focus amplerable investments in new possibilities.
In other words, firms seek strategies for long-témuestments in the case where competition
becomes severe and many dimensions are faced. ®fesraf is necessary for policy
regulators to take account of the complementaryranidberalization policies providing an
incentive to create new knowledge and technologies.

Also, the design of liberalization policies shouwdnsider the Profitability effect and
Operational efficiency effect between investmemtsnf a perspective of long term policy.
Some economic theory indicate that competitiorhes good proficient tool at the efficient
allocation of scarce resources. However, it migiitbe good at prompting investment of new
and advanced technology, particularly when the etark dominated by former natural
monopoly. In such a case, governmental leadersiimbined with market circumstances can
attain better results more easily. It has not afliywed its priorities public but has also set up
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an arena for the relevant stakeholders to achiewaitaal understanding of their relatively
long term objectives. Again, such an interventipmlble to be effective only in the existence

of a cooperative circumstance among the relatéestdders.

5.1.2 The corporate environmentalism

The corporate environmentalism is more bilateraéament, the terms of the agreement
are determined by implementation between the réguland the firms (Alberini and
Segerson 2002). These terms include the obligatofnisoth parties. There are typically
firm’s obligations involve certain restricted acties that will be undertaken. For example,
the global environmental issues on climate change vaith wider scope of sustainability
have growing impact over the few decades on theakaemand and the international
political agenda and some regulations for elimimgatof CO2 have changed the market
mechanism and activities of corporations.

Therefore, the recognition and reaction of busirleagers and consumers are turning
into voluntary. CSR (Corporation Social Respongijiland SRI (Social Responsibility
Investment) are becoming globalised concepts angt maltinational firms try to induce the
sustainability practices to make stakeholders’séattion and give a positive signal to the
market; the stakeholder theory (Freeman 1983; Fawoit999). Consumers and investors
also show the confidence for the corporation’s ala@sponsible activities in the market; the
legitimation theory (Campbell, Craven et al. 2008pez, Garcia et al. 2007).

For the firms’ environmentalism behaviors, this jpiea considers two major concepts.
One is an environmental behavior of firms which ¢tenrepresented by Carbon Discloser
Project (CDP) activity. The other one is the Dow e®iBustainability Index (DJSI) which
shows firms’ sustainable activities. The reason winy adopt both of these concepts
simultaneously is that there are a lot of initiavn the market as a term of firm’s strategies.
From this, we choose major two activities of firnesivironmentalism strategies then we try
to find the answer of theses research questiond/hiat is the relation between voluntary
activities and performance? ii) Do firm’'s voluntamctivities in environmental and
sustainable implementations induce innovation? Hipw is the nature of innovation

depending on voluntary types of firm? iv) Whathe tink between firm characteristics and
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innovation according to voluntary types?

In particular, environmental and sustainable im@atations have a long-term impact
on the performance and innovation of firms. The phidm or quotation of sustainable
standard and environmental implementations hastla#ect and it is difficult to find the
causality between adoption and performance. Nesterdls, most studies only consider the
existence of significant impact for performancendwation is the priority of firms as well as
performance because it is also sustainable faotofirms’ growth and survival. Therefore,
we propose the each influence of environmentalsustiainable behaviors on the innovation
activities and performance of firms.

From these, we identify the relation between emrrental, sustainable
implementations and innovative activities basedhanresults of empirical analysis. Based on
this, we can suggest the solution to research ipmsstepresented in the above parts, and
then make policy implication for sustainable depetent. First, we can see the overall
positive relation between the voluntary behaviord &irms’ performance which are
measured by sales of firms. Second, we find thastmchronous adoption of both behaviors
induces investments than others. In detail, thexedifferent type of investment activities.
The both group in polluting industry is more focusing orptrative investment (R&D) and
theboth group in non-polluting group is prefer to investexploitative investment (CAPEX).
Therefore, considering environmental and sustainablglementations simultaneously is
important to focus on future challenges and is seagy to consider various factors including
quality of management, corporate governance stregstueputational risks, human capital
management, stakeholder relations, and corporat@l sesponsibility. Third, the polluting
industries are more emphasize on long-term investrtt&n short-term one. Because there
are more considerations, negotiators, expectatifars sustainable and environmental
behaviors for polluting industry, the long-termesried innovation strategies and activities
are important to firms’ business of this industmrt non-polluting. Therefore, the investment
in innovation and consideration of the activitiasinnovations are necessary for sustainable
development. Lastly, the effect of firms’ charagcs on performance and innovation can
be changed according to their heterogeneity.

Categorizing the established environmental andasetle issues and proposing an
empirical model of the links between these issued @mnovation activities are another
contribution of this study. In particular, we caesi the concept of environmental and
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sustainable implementations simultaneously, whiavides the understanding on the effect
of environmental and sustainable issues on thevation and performance of firms and
market. investment than short-term one. Theowation strategies and activities are

important to firms’ business.

5.1.3 The business-led initiatives

This chapter carries out an empirical analysidefihteractions between CSR practices
and investment and specifically, examines the eafile investment (long-term return) and
exploitative investment (short-term return). Witkewf the multinational firm-level data, we
identify the relationship between CSR and innova#otivities.

By using the 619 multinational firms listed on tBd STOXX 600 and MSCI World
indices, this study introduces an empirical moaeloading to their industry sectors, regions,
and firm characteristics such as size and age. Base the analysis, we identify the
relationship between CSR and innovation activitdsfirms which can be an answer to
research questions: (i) what drives CSR behavidirofs? (ii) What are the different effects
of explorative investment (long-run return) and lexptive investment (short-run return) on
the CSR behavior of firms?

From the results, we find the different effecteegplorative investment and exploitative
investment on the CSR behavior of firms. For thpl@tative investment (short-term
return), we clarify that when the firm more suppadttteir labors and more pays attention to
the environmental issue, it tries to focus on matk&ploitative investment. Also, the
integration of environmental factors in the supgiain and the micro level openness of firms
to the communities show positive effect on the stenm investment. For the explorative
investment (long-term return), we find that thepexst for labor’s right can encourage firms’
R&D investment, but more complex and boarder mamegé structure might discourage the
explorative investment strategy.

Concerning the firm characteristic variables, wsodlnd significantly different effect of
finance related variables on the types of investmerhe effect of each industry sector also
shows that new industry sectors show positive erfie on the exploring investment,

whereas traditional industry sectors have strorgjtive tendency to exploitative investment.
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This indicates that considering the different effeadf specific industry sectors is of
importance in order to encourage exploitative itmesnt and explorative investment.

Finally, we identify the impact factors of generald specific CSR behaviors. From
these results, we can confirm that there are almaostial effects between CSR behavior and
investment activities. Therefore, the results of 8tudy support the proposition that type of
investments and corporation social responsibiliyveh consistent and interactive relations.
Overall, these findings are expected to developlicafpons for MNE(Multi-National

Enterprise)s management and research, as well #s paolcy.
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5.2 General Conclusions and Implications

To increase the cooperating effect arising fromoiration activities of firms and
industrial policies with voluntary or mandatory apgaches, policy makers are required to
understand the driving and impact factors of polgproaches. This understanding can help
policy makers to decide whether or not use of quallty approach is advisable and to design
the policy ensuring that it is as effective andoéht as possible. Through the theoretical and
empirical analysis, this study identifies some kegtures that are likely to increase both the
effectiveness and efficiency of industrial policiggh voluntary and mandatory approaches.
Consequently, the current study investigates tferdnce and tendency of industrial policy
approaches and the type of innovation carryingtlogte analyses according to the mandatory
and voluntary approaches.

Firstly, the mandatory approach is positive andecive to prompt or growth in
telecommunication industry. In detail, there arganghree findings from our analysis. First
of all, there is a significant Profitability effeahd Operational efficiency effect among firms’
investment activities. If competition is inducednfs are likely to emphasize investments
with exploitable characteristics which using exigtknowledge and technologies to develop
new products and services. Particularly in the cabeprivatization, firms make more
investments in “exploitation of old certainties”ath in “exploration of new possibilities”.
Second, competition effect leads to more highduanices on liberalization policies in the
mobile industry than in the broadband industrytia case of mobile industry, inter- and
intra-competition highly lead firms to make shaetrh investments. Finally, the simultaneous
implementations among liberalization policies mdikens to more concentrate on the
investment for developing new product and sentieatexisted knowledge and technology.

Secondly, we analyze the voluntary industrial polidike the Corporate
Environmentalism using CSP and DJSI activities whé. This analyzing attempts to find the
relations among voluntary activities, performaraed the type of innovation. Then we find
that the overall positive relation between the wtdny behaviors and firms’ performance
which are measured by sales of firms, as well asyimchronous adoption of both behaviors
induces investments than others. These results shawthe firms’ behavior is varied
depending on the industry sectors, firm charadtesisand environmental and sustainable
activities. Hence, our study considering the sustfale, environmental behavior and
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innovation of firms can offer solution to which ual for which organization. For instance,
there are some difference type of firms’ investrstrdtegy according to the industries. That
is, the individual groups have negative effectdlminvestment of new possibility (R&D) in
polluting groups and the investment of maintainBREX) in non-polluting industry.

Finally, using the 619 multinational, this studyemdify the relationship between
‘Business-led Initiatives (CSR)’ and innovationigities of firms. Consequently, when the
firm builds their short- and long-run businesstsigées, the consideration of the relationship
between types of investment and CSR practice widld|lto more synergies effect on the
outcome of investments. The findings of this stuclyuld provide a comprehensive
understanding on the effect of sustainable managemsieategies on the innovation and
performance of firms.

Through the theoretical and empirical analysis, #iigdy identifies some key features
that are likely to increase both the effectivenasd efficiency of industrial policies with
voluntary and mandatory approaches. One key fe@ule existence of a strong relationship
between innovation and industrial policies. The lergiive innovation increases the
incentives for participation in long-term but alssduces the financial incentives in short-
term. Considering firms' characteristics and indusector also increases in the cooperating
effect of policies and regulations. In sum, whesdahon the understanding and consideration
on the nature of innovation and other impact fagtdandustrial policy can provide a
mechanism for meeting industrial quality goals befflectively and efficiently.

Some researches indicate that industry policy design contribute the efficient
allocation of scarce resources. In such a casedikeommunication industry, governmental
leadership combined with market circumstances t¢tinabetter results more easily. It has
not only allowed its priorities public but has akset up an arena for the relevant stakeholders
to achieve a mutual understanding of their rel§ifivieng term objectives. Such an
intervention is able to be effective only in thestence of a cooperative circumstance among
the related stakeholders. On the other parts,laggo is widely considered to be more
expensive and less efficient than voluntary actitaking them worse than they would have
been in the absence of the policy. That is, thentaly approach is more comprehensive and
have long-term effect, and the mandatory approaule hntensive and short-run effect. In
terms of policy makers implementation, it is neeegsto consider the specific industry
circumspect and characteristics to accomplish Busibe development in the society.
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Résumé en francais

Résumé

De maniére générale, différentes approches s'dffaem décideurs politiques lorsqu’il
s’agit de promouvoir I'innovation. Pour reprendee distinction posée par la plupart des
économistes industriels, les politiques peuverg @& nature presciptive ou incitative. A
travers une série d’analyses théoriques et empisigeette thése identifie plusieurs facteurs
clés qui déterminent I'efficacité des politiquesndovation, que I'approche adoptée soit de
nature prescriptive ou incitative. En guise de ptéale nous soulignons que les politiques
mises en oeuvre constituent un déterminant fondeaheles capacités d’innovation d’'une
industrie, notamment parce que les incitations hwrdes a engager des activités de
recherche fortement exploratoires sont limitées.aikeurs, nous signalons que la nature des
politiques susceptibles de favoriser Iinnovationépdnd fondamentalement des
caractéristiques des industries, et méme des firmegjuelles elles sont destinées. La mise
en oeuvre de politiques (incitatives ou presci@jveefficaces requiert ainsi une
compréhension approfondie du secteur d’activitélguresouhaite promouvoir et de la nature
des processus d’innovation qui impliqguent notamndifié€rents types d’investissements (a
plus ou moins long terme, plus ou moins risqudlet ou moins exploratoires). Cette these
analyse ensuite, a travers trois études de casidénce de différentes politiques (incitatives
ou presciptives) mises en oeuvre dans des contarthsstriels distincts. Partant de
I'hypothese selon laquelle les politiques preseggiont un impact bénéfique sur I'innovation
et le développement technologique d’'un secteumnat ¢erme mais des effects plus incertains
a long terme, nous étudions limpact des politiquis libéralisation (ouverture a la
concurrence et privatisation des opérateurs higies) qui ont été mises en oeuvre dans le
secteur des téléecommunications. A travers une é&uadaométrique portant sur un panel de
20 pays de I'OCDE sur la période 1994-2008, nousliggians que limpact de la
concurrence sur les décisions dinvestissementesdex a travers deux effects : l'effet
«profitabilité» et l'effet «efficacité opérationfeb. Nous soulignons par ailleurs que la
relation entre intensité concurrentielle et investiment varie signicativement entre
entreprises publiques et firmes privées. Dans enersle étude, nous analysons le lien entre

la propension des firmes a adopter spontanémentaieportements écologiques (mesurée a
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partir des données du Carbon Discloser Projecuddaw Jones Sustainability Index) et la
nature de leurs innovations. Ce travail fait appieeade forte différences inter-industries et
inter-entreprises mais permet de valider I'hypathdane relation positive entre le niveau des
investissements de R&D et la propension a adomeradmportements écologiques. Nous
nous intéressons enfin a la relation entre resymlitgasociale d’entreprise et innovation.
Nous utilisons pour cela le classement Vigeo quedimnées financiéres sur I'année 2009.
Notre étude met en évidence une relation positnteeeaesponsabilité sociale d’entreprise et
capacité des firmes a innover. Nous interprétongéseltat de la maniere suivante : la
responsabilité sociale d’entreprise conduit lesndéis a réaliser des investissements non
seulement de court terme mais également de longeteet a tenir compte de la
complémentarité de ces investissements. La respilitssaociale d'entreprise accroit ainsi

les synergies entre les différents types d’investigent réalisés par les firmes.

Politiques industrielles prescriptives ou volontarstes

D’un point de vue théorique, la régulation est f@adur I'idée que le libre jeu des forces
du marché ne conduit pas nécessairement a uneatadlocoptimale des ressources. La
régulation est toutefois susceptible d’induire defits et des distorsions et le reméde peut
parfois s’avérer pire que le mal. Les économistelsstriels cherchent donc a déterminer
sous quelles conditions la régulation se traddiéotifzement par une allocation plus efficace
des ressources.

Il existe par ailleurs différentes formes de régjata On peut notamment distinguer deux
grandes approches : la régulation prescriptive {ow@glementation ») et la régulation
incitative (Bohm et Russell 1985). La conception gektiques et le choix des instruments
constitue donc également une question fondameptale les économistes industriels. Cette
guestion se pose également pour les décideurs euvept choisir entre I'approche
prescriptive ou I'approche incitative ou encore bimer ces deux approches (Alberini et
Segerson 2002).

Les approches prescriptives et incitatives serdjggnt par la capacité (ou l'incapacité)
du régulateur a imposer des colts et des contsaiat entreprises. Dans le cadre de
'approche incitative, la régulation doit étre caagde sorte qu'il soit dans l'intérét des firmes
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d’adopter le comportement que I'on souhaite pronoauEN d’autre termes, la contrainte de
participation des firmes doit étre satisfaite (lRa2001). Le régulateur dispose d’une marge
de manoeuvre plus importante dans le cadre derbapp prescriptive : il peut imposer des
colts et des contraintes qui réduisent les pr¢fits plus généralement, les « gains ») des
entreprises. L’approche prescriptive traduit géleénant une volonté politique tandis que
'approche incitative vise simplement améliorer flenctionnement d'un marché. La
régulation incitative peut émaner des acteurs d'imdeistrie. Nous parlerons dans ce cas
d’approche volontariale.

L'intéret que suscitent les politiques d’innovatianprés des décideurs s’est traduit par le
développement d'une littérature sur les meéritepaetfs des approches prescriptives et
incitatives (voir Lyon et Maxwell 1999 et Khanna 200our une revue de cette littérature).
Deux conclusions principales ont été mises en écielepar ces travaux : (i) I'approche
incitative est généralement préférée a I'approaiesquiptive car elle est moins codteuse et
plus simple a mettre en oeuvre; (ii) plus la rétiafaest stricte, plus ils est colteux d’adopter
un comportement conforme a cette régulation et jgisisncitations des firmes a aller au dela
des exigences du régulateur sont fortes (Segetdditeli 1998; Lyon et Maxwell, 2004).

En outre, de nombreuses études empiriques ont mésidance une corrélation positive
entre régulation prescriptive et régulation indd&at lorsqu’ils régulent étroitement une
industrie, les pouvoirs publics ne se contentestdgmfixer des régles et des sanctions mais
cherchent a ce que leurs objectifs soient relay¥slgs comportements stratégiques des
entreprises (Jones 2010).

De maniére générale, la littérature souligne qseplalitiques prescriptives sont moins
efficaces et plus colteuses que les politiquesaitioes (Segerson et Miceli 1998; Baldwin et
Cave 1999). Cependant, parmi les difféerentes fordeesggulation incitative, il a été montre
empiriguement par plusieurs études que l'approocblentariale n’a généralement qu’un
impact limité sur le comportement des firmes (8tidl971 ; Arora et Cason 1996; Videras et
Alberini 2000; Khanna, Koss et al 2007). Par aitgeua théorie microéconomique standard
peine a expliquer les motivations des entreprisexl@pter des régulations sur une base
purement volontariale (Paton 2001).

En matiére de politiques environnementales, troigedy d’approches volontariales
peuvent étre distinguées (Carraro et Siniscalc®;1Bgon et Maxwell, 1999; Segerson et Li
1999; Braathen et Co-ope 2003).: «les initiatives dntreprises », « I'environnementalisme
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de I'entreprise » et « 'auto-réglementation indaié » (Alberini et Segerson 200%)Parmi
ces approches, notre travail se concentre sur fa@8atives des entreprises et
I'environnementalisme de I'entreprise.

D’un point de vue méthodologique, plusieurs étuebesminent les décisions des firmes
en se fondant sur I'hypothése de maximisation deditp Cependant, d’autres travaux
indiquent que I'hypothése de la maximisation ddilité permet d’accroitre le pouvoir
explicatif des modeles (Baron, 2001;. Nakamuralef?@01). Cette hypothése est moins
restrictive que I'hypothése de maximisation dedifmoElle revient a supposer que les firmes
cherchent a maximiser la satisfaction de leurs memdes parties-prenantes et permet
d’expliquer pourquoi les entreprises adoptent d&gulations sur une base volontariale
(Khanna, 2001 ; Henriques et Sadorskry, 1996; EstyWaston, 2006; Baron, 2001;
Nakamura et al, 2001). Elle permet également de aoenfes codts et bénéfices associés aux
différentes formes de régulation.

A ce jour, les travaux comparant les approches ntalales aux autres formes de
régulation (régulation incitative obligatoire egl&mentation) sont encore relativement peu
nombreux et s’intéressent uniquement a quelquesewssc (I'énergie) ou domaines
('environnement) spécifiques. Par ailleurs, lapelt des études consacrées a l'approche
volontariale ont surtout cherché a expliquer legivations des firmes a mettre en place de
telles régulations (Paton 2001; Alberini et Seger2002; Khanna, Koss et al 2007.). Les
gquelgques comparaisons existantes concluent quprtiape volontariale a un effet diffus et
de long terme, alors que I'approche obligatoirsmeetiet intense et de court terme (Bohm et
Russell 1985).

Dans une certaine mesure, il peut étre avancé @s deux approches sont
complémentaires. Si les décideurs souhaitent preoiola diffusion rapide de technologies
spécifiques ou le développement de certaines iridastia politique obligatoire sera sans
doute la plus efficace. Par exemple, au cours desi@es décennies la plupart des pays de
'OCDE ont mis en place des politiques réglemensaiet incitatives (privatisations,

régulation pro-concurrentielle) pour stimuler le vel®ppement du secteur des

%9 « L'autorégulation peut stimuler la demande emigght I'incertitude sur la qualité des produitseauassurant l'interopéra
bilité des produits de plusieurs entreprises. fdlet mettre accroitre le bien-étre au travail eélemant la sécurité ou d'autr
es dimensions de la qualité du lieu de travaike pBut aussi servir des causes plus stratégiquesne la réduction de l'inte
nsité de la concurrence (...) ». Maxwell, JohnWMgmas P. Lyon, et al. (2000). "Self-Regulation Sodial Welfare: The Po
litical Economy of Corporate Environmentalism." fdual of Law and Economic$3(2): 583-618.
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télécommunicatiorté. Si I'objectif du régulateur est d'infléchir & lgnerme le comportement
des firmes, I'approche volontariste sera sans daypus efficace.

En somme, cette thése vise a expliquer les motivatiles pouvoirs publics et des acteurs
industriels a mettre en place tel ou tel type dgilation (réglementation, régulation incitative
obligatoire ou volontariale) et a étudier leursetdffsur les comportements d’investissement.
Pour cela, nous assouplisson I'hypothése selorelkqles firmes cherchent a maximiser
leurs profits et considérons plus généralementliguieaximisent une fonction d’utilité qui
traduit les motivations des différentes partiesaprees (actionnaires, dirigeants, clients,

fournisseurs, salariés, Etat, organisation non gmeraentales).

Développement durable et innovation

Au cours des trois derniéres décennies, le themdadessponsabilité sociale des
entreprises (RSE) a fait I'objet d’'un intérét crargsmais a également donné lieu a de
nombreuses controverses (Jamali 2008). Plusieur§iniths et tentatives de
conceptualisation concurrentes ont été proposéexohaeption la plus étroite consiste a
supposer que la firme a pour fonction la maxim@atde la richesse des actionnaires
(Friedman 1967}. Les conceptions les plus larges incluent les mesgailités non seulement
économigues mais également sociales, juridiquéshéques de I'entreprise (Carroll 1979 ).
Certains auteurs parlent méme de citoyenneté dfage (Hemphill, 2004).

Le concept de RSE est essentiellement fondé stindarie des partie-prenantes (ou
« hypothése de maximisation de I'utilité des parfeenantes »). Le terme « parties-
prenantes » désigne I'ensemble des intervenamiisjdaoels ou collectifs, qui influencent le
comportement des firmes de maniére officielle dicieuse (Murray et Vogel 1997). Dans
ce cadre, le principal défi auquel sont confrorieas entreprises consiste a identifier ces
parties-prenantes et a déterminer quelles sorg léponsabilites envers elles.

Depuis quelques années, les entreprises semblairt davantage compte de leur

responsabilité sociale. Plusieurs travaux montrgoe certains objectifs en matiere

60 \oir Cambini et Jiang (2009) pour une revue dittérature consacrée au lien entre régulatiomegstissement dans les t
élécommunications.
51|l existe une seule responsabilité sociale detiaprise: utiliser les ressources dont elle disgmsur s’engager dans des a

ctivités créatrices de richesses, tout en respelesmegles du jeu, c’est-a-dire en s’engageams dae concurrence ouverte
et libre, sans défection ni fraude."
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d’environnement ne pourront étre atteint que gracene combinaison des approches
obligatoires et volontariales (Jones 2010). Degaua théoriques et des études empiriques
montrent que les deux approches ont un impactifgdsitit en soulignant les avantages de
'approche volontariale en termes de colts et waffité, notamment dans le long terme
(Porter et Linde, 1995; Lyon et Maxwell 2004;. KhanKoss et al 2007).

Bien qu'il soit établi par de nombreux travaux deg politiques industrielles permettent
d’atteindre des objectifs sociaux et environnementda question de l'innovation a été
relativement peu traitée par cette littérature @lawet Porter, 2008). Rennings (2000) définit
néanmoins l'innovation durable comme l'introductididées nouvelles, de comportements,
produits et procédés nouveaux qui contribuent ardier les codts environnementaux.

Plusieurs travaux ont cherché a mettre en évidd¢impact de la régulation sur les
« performances » des industries en matiere d'éoole de développement durable.
Toutefois, I'existence d’un tel impact reste forteindébattu et les corrélations établies par
les études statistiques souffrent d’'un certain memie biais. I convient notamment de
souligner que les politiques de régulation ont fiatdongitudinal et qu’il est difficile d’en
mesurer I'impact, c’est-a-dire de mettre en évidenn lien de causalité entre ces politiques
et les comportements des firmes. De surcroit,ffessedont tiennent compte ces travaux sont
essentiellement des effets de court terme.

Sur la base des études précédentes (March 19913fdee des investissements peut étre
définie comme la répartition des ressources emtree¢herche exploratoire et les activités
plus appliquées (ou « investissement d’exploitatibnLa premiére renvoie aux dépenses de
R&D, a la création de technologies et connaissancewelles, a I'innovation radicale ; les
secondes désignent les dépenses en capitacapii@l expenditure »ou « CAPEX ») qui
consistent a exploiter les connaissances et teobiesl existantes et donnent essentiellement
lieu a des innovation incrémentales. La recherchenal’ combinaison optimale entre
investissement exploratoire et investissement ddtgtion constitue une dimension
essentielle des stratégies d’'investissement degsir

Quelques travaux récents ont cherché a mettre igleréoe I'incidence de la régulation
sur les nature des investissements. Calderini goG@ (2001) se sont par exemple intéressés
a limpact des politiques de libéralisation surnVestissement des opérateurs de
télécommunications. Hellstrom (2007) a étudié larudtre des innovations
environnementales.
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Dans le prolongement de ces travaux, notre théste téd'établir une relation entre
régulation et nature des activités innovantes. Nuuss intéressons plus généralement aux
déterminants des comportements d’investissementaetdifférents facteurs susceptibles

d’exercer une influence sur les arbritages entreplogation et exploitation.

Cadre général de la recherche

Ce travail consiste a étudier et a comparer lestefile différents types de politiques

industrielles sur la nature des innovations intitedupar les firmes. Le cadre d’analyse sur

lequel il se fonde est présenté par la figure 1-1.

Politique industriel avec approches

obligateurs et volontaires
(Bohm et Russell 1985)

Approche volontaire
{Compréhensive, effectif a long terme)
(Alberini et Segerson 2002)

(Lyon et Maxwell,1999; Segerson et Li, 1999; Braathen et Co-ope ,2003)

Approche obligatoire

(Intensive, effective a court terme)

{Alberini and [Segerson 2002).

Industrie de
e — télécommunication Environnementalisme Incitatives de Auto - régulation
! (Politiques de libéralisation) corporatif direction des affaires des industries
Lch.2> Comportement || Comportement
W <Ch. 3> envire tal durable
. Nature de I'innovation
(March, 1991) <
Explore destechnologies nouvelles| Exploits la technologie existante ------------------------------------ CDP & DJSI ‘ ‘ CSR

Haute incertitude Basse incertitude

Innovation radical Innovation incrémental <Ch. 4>

Effeta longterme Effeta courtterme

Dépensesen RE&D Dépensesde capital (CAPEX)

Fig. 1-1 Le diagramme schématique des approches depolitique de l'industrie

La premiere partie de notre travail souligne gapproche obligatoire a un impact a court
terme et est efficace pour stimuler I'adoption dmuvelles technologies et favoriser le
développement d’une industrie spécifique. Dansecetrtie, nous nous intéressons plus
spécifiqguement aux investissements des opérateutsl@&ommunications. Il s’agit la d’'une
guestion essentielle dans la mesure ou ces insestents ne sont pas seulement a l'origine

de gains pour les consommateurs mais géenerentxtiesaités positives sur de nombreux
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secteurs. lls constitueraient par conséquent ungcsode croissance économique et
d’avantages concurrentiels (Greenstein, McMasteal €t995;. Roller et Waverman 2001;
Datta et Agarwal 2004).

Dans la plupart des pays de 'OCDE, des politiquas &é mises en oeuvre pour
« libéraliser » ou « déréglementer » le secteur tScommunications. Ces politiques
reposent sur un postulat qui reste largement débédtdéveloppement de la concurrence et
les privatisations seraient par nature favorablésrgovation.

La premiére partie de cette these consiste ainsvauer I'impact des politiques de
libéralisation (privatisation et concurrence) samhbture des innovations introduites par les
opérateurs de téléecommunications. A travers urgeéaonométrique portant sur un panel de
20 pays de I'OCDE sur la période 1994-2008, nousligtans que l'impact de la
concurrence sur les décisions d'investissementesdexa travers deux effects : l'effet «
profitabilité » et I'effet « efficacité opérationite ». Nous soulignons par ailleurs que la
relation entre intensité concurrentielle et inv&siment varie signicativement entre
entreprises publiques et firmes privées.

Dans la deuxiéme partie de cette thése, nous amelyst comparons les effets de
politiques volontariales sur I'adoption par lesreptises de comportement écologiques. Etant
donné la nature de ces politiques, les effets mesiar sont des effets de long terme. Dans
cette partie, nous nous efforcons notamment de ndfpoaux questions suivantes. i)
Comment les politiques volontariales affectentsella performance des firmes. ii) Ces
politiques favorisent-elles les comportements é&glees ? iii) Plus généralement, comment
ces politiques affectent-elles la nature des ins®sinents iv) Dans quelle mesure et a travers
guels mécanismes les caractéristiques des entspinfluencent-elles leurs incitations a
mettre en place des régulations sur une base ‘aiale

La troisieme partie de notre these s’intéresse Relsponsabilité Sociale des Entreprises
et cherche a répondre aux questions suivantesia)l€g sont les motivations des firmes en
matiere de RSE ? ii) Quelle est la relation entadure des investissementes (arbitrage

exploration/exploitation) et RSE ?
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Conclusions générales et implications politiques

La nature des politiques susceptibles de favoriggravation dépend fondamentalement
des caractéristiques des industries, et méme duasdj auxquelles elles sont destinées. La
mise en oeuvre de politiques (incitatives ou ppEses) efficaces requiert ainsi une
compréhension approfondie du secteur d’activitélguesouhaite promouvoir et de la nature
des processus d’innovation qui impliquent diffésetypes dinvestissements (a plus ou
moins long terme, plus ou moins risqués et plumoins exploratoires).

A travers des analyses théoriques et empiriquesis rvons identifieé quelques
dimensions clés susceptibles d’améliorer l'effitdailes politiques de régulation, qu'elles
soient fondée sur une approche prescriptive otwitieg, obligatoire ou volontariale.

La premiere partie de notre thése souligne que gt obligatoire s’est averée
efficace pour promouvoir I'investissement dans éetsur des télécommunications. Plus
spécifiguement, nous avons mis en évidence les tésultats suivants. Les politiques de
libéralisation affectent I'investissement des opguwes de télécommunications a travers deux
effets : I'effet « profitabilité » et I'effet « affacité opérationnelle ». Ces effets se traduisent
tout d’abord par un accroissement significatif degestissements d’exploitation, qui peut
s’effectuer au détriment d’investissements pludagpoires. Par ailleurs, la concurrence sur
le marché mobile affecte davantage les stratégiawedtissement des firmes que la
concurrence sur le marché fixe : qu'elle s’effectupar les infrastructures » ou « par les
services », la concurrence sur le marché mobiletraduit toujours par d’avantage
d’investissement d’exploitation, ce qui n'est pascls de la concurrence sur le marché
mobile. Enfin, la combinaison des privatisations dets politiques de régulation pro-
concurrentielle amenent les firmes a privilégieexploitation des connaissances et
technologies existantes au développement de caamaiss et technologies nouvelles.

Dans une seconde étude, nous analysons le liem lanpropension des firmes a adopter
spontanément des comportements écologiques (meaupsatir des données du Carbon
Discloser Project et du Dow Jones Sustainabiliek) et la nature de leurs innovations. Ce
travail fait apparaitre de forte différences intedustries et inter-entreprises mais permet de
valider I'hypothése d'une relation positive enraniveau des investissements de R&D et la

propension a adopter des comportements écologiques.
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Nous nous intéressons enfin a la relation entrporesabilité sociale d’entreprise et
innovation. Nous utilisons pour cela le classemé@geo ainsi que des données financiéres
sur I'année 2009. Notre étude met en évidence etaian positive entre responsabilité
sociale d’entreprise et capacité des firmes a ianoMous interprétons ce résultat de la
maniére suivante : la responsabilité sociale digmise conduit les firmes a réaliser des
investissements non seulement de court terme rgalsréent de long terme et a tenir compte
de la complémentarité de ces investissements. lppmsabilité sociale d’entreprise accroit

ainsi les synergies entre les différents typesva'stissement réalisés par les firmes.

10¢
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Appendices

Ch.2.21

In this section, we use this framework to identifye impact of competition on
investment by a private and a government-ownedniib@nt operator. In section 2.2.1.1, we
suppose that the private incumbent maximized itditpi=or government-owned incumbent
in section 2.2.1.2, we consider two sub-casesc#se of a firm which is maximizing the
social welfare at the competition and the investnséage, and a firm which is maximizing its
profit at the competition stage, but maximizes\ladfare at the investment stage. Finally we

discuss the results considering different formsarhpetition in section 2.1.1.3.

2.2.1.1 The case of a private (profit-maximizinglhcumbent

When the incumbent is privatized, we assume thiadaiximizes its profit function. It is

competition on the retail market with entrant whishalso a private profit-maximizing firm.
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In this case, the equilibrium qualities are theusohs of the syste 9 where

M and[1, are respectively given by egs. (2-2) and (2-3)eatisn 2.2.1.
Under the assumption that both firms are activeh& market ¢, , o 20)62, the

equilibrium quantities and the corresponding priaes

2X =X + A
q=p="x"C 3XE (25
0 = Pe :ZXE_TXI"'A. (2-6)

As standard, the intensity of competition can besneed by the price - marginal cost

margin. Since we normalized the marginal cost tm,z¢he pricep, can be used as an

indicator of the intensity of competition faced fiym I. From eq. (2-5), we see that the

higher is the quality of the service provided bg #ntrant, the lower is the equilibrium price
set byl (Zi <0), and thus the higher is the intensity of compmtifaced byl.
Xe
The incumbent's equilibrium profffl; is found by introducing the equilibrium prices

and quantities (eqgs. 2-5 and 2-6) in eq. (2-3). dbelity of service chosen Hyis derived

from the first order condition

OI'IT 4
T ="lox —x + Al-yx =0 2-7
» o2 e+ Ay (2-7)
which is solved for
. 4(A-
(=20, (2-8)
®2 This condition isX, D{XE _ A, 2% + A]
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2 *

under the assumption that the second order condi%areg—'<0 = y>g is satisfied. As
Xe0X

X decrease wher, increases, firn's investmen{%jdecreases wher, increases, and
as a consequence when the competition intensitgases.

Referring to the effects described in the introduciof section 2.2.1, we can interpret
this result as follows: the Schumpeterian effechiiates the “Escape competition” effect. In
fact, firm| decides to marginally increase the quality of ésvice if the difference between

the before and after profits, and the marginaldase (i.e. the “marginal incentive to invest)

is higher than the corresponding increase in thestment costyx, ).

The marginal incentive to invest can be writixqr(Z)—n,(i) where 7, (x,) =p, [q,

— o, 0 0
and x, = x, +& where withe infinitesimal, i.e.——- = % [p, + P (g, . From Eq. (2.5),
— ox,  0X 0x,
Jdq, 0
we know thata—j,a—m>0. Consequently, the marginal incentive to investaiways
1

positive and the impact of an increase in the qualf service on the revenug can be

0
decomposed into two positive effects: the “prictedf a_slm' and the “quantity effect”
1

aq,
P
The variation of the marginal incentive to investhwespect to the QoS of the entrant is

O°m _ 0% - ,99 0p , "R o 0098 From eq. (2-5), we know that

oxdx  Oxdx ' 9x 0x 0xdx 0K 0X

2 2 2

0 q, — 0 P =0 . Thus 4 i :aﬂﬁ+aﬂﬂ . As ai’aﬂ<0 (eq. 2-5),
0X0X,  0Xc0X, OXc0X, 0X, OXg 0%, OXg OXz OX¢

a°m, _ L : : :
PV <0 : the marginal incentive to invest decreases whgrincreases, and as a
XE XI

consequence when the competition intensity incea3éis result can be explained as

follows: the raise in the revenue resulting fromiacrease in the quality, is lower when
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Xe increases, because the quantity eﬁ%gﬂ‘l,[plj is lowered by a decrease in price
X,

2
(aag'<o] and the price eﬁec(gplml] is lowered by a decrease in quantities
XE X|

aqu < 0 .
OX0X,

2.2.1.2 The case of a government-owned incumbent

In this part, it can be assumed that governmenteoWwimcumbents are welfare-
maximizing firms in section 2.2.1.2.1. However, nmost cases, incumbent operators are
partially government-owned. Moreover, they opemtecompetitive markets. In this context,
it is uncertain that these companies will be puedfave-maximize¥ and it may be more
realistic to assume that these companies mimid#ravior of their private competitors in
their routine decisions such as setting quantities are subject to political pressure for
welfare maximization in their investment decisiofs.section 2.1.2.2.2, we assume that

public incumbent operators adopt this kind of “hgildlsehavior”.

3 See e.g Caves, D. W. and L. R. Christensen (1988g Relative Efficiency of Public and Privateris in a Competitive
Environment: The Case of Canadian Railroads." Thenal of Political Econom8(5): 958-976., p. 959: “There is no
clear consensus as to whether public firms facompetition behave more like their private countetpar more like their
noncompetitive government counterparts”.
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2.2.1.2.1 Welfare-maximizing firm

In this case, we suppose that the entrant maximigegrofit, whereas the incumbent

maximizes the social welfare. Thus first order abads used to determine the equilibrium

quantities are thu%vl =0 andgﬂ =0. From egs. (2-1), (2-2) and (2-4), we find
q, Qe

g, = A+2x, —Xg -
and
Oe = Xg =X (2-10)
The corresponding prices are
P =0, Pe =X =X, -12)

However, this result only applies for. = x, (case 1), i.e. if the entrant has higher QoS
than the incumbent. As this assumption is veryriaste, the case wherg, > x. (case 2)

must also be taken into consideration. In this caschave
q = A+ X (2'12)

qE = pE = p| =0. (2'13)

In case 1, we find(lﬂy1 :M. The second order conditicﬁaz\ﬂ <0 is satisfied for

y-3 ox’
y >3, andx; 2 x, is true if and only ify21+i(1+ﬁ >3 since1+A :3+A_72X5and
XE XE XE XE
A-2x. >0). In case 2, we find, :il. The second order conditic%nz\TN <0 is satisfied
27 X

Xe Xg

for y>1, andx, = x; is true if and only ify<]_+A. As a consequence, fw}l; 1+ﬁ{,
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the QoS chosen by the incumbenkjs = A and fOI’y21+A, its x, =A%)
oyl Xe y-3
Finally, the investment and quantity decisions leé incumbent can be described as

A

follows. When the cost of increasing the qualitylosv (case 2, <1+~ ), the welfare-

XE
maximizing incumbent's QoS is higher than the Qb8® entrant, and the former decide to
preempt the market for telecommunications servazesto set a null price. In this case, the

incumbent's investment is independent from the @bShe entrant. When the cost of

increasing the quality is high (case 431+ A), the incumbent does not invest much and

E

provide a low quality service at a null price. Inist case, the incumbent's investment
decreases when the QoS of then entrant increasdsoth cases the price of the service
provided by the incumbent is zero. This resulta$ related to the intensity of competition

faced by the incumbent but is the direct consequefats decision the set a quantjtyhat

maximizes the welfare. Consequently, when the gowent-owned incumbent is a welfare-
maximizing firm, nothing can be said about the ttefsship between competition and

investment.

2.2.1.2.2 Firm with hybrid behavior

As explained above a government-owned incumbentptadp a hybrid behavior,
maximizes its profit at the competitive stage anaikimizes the welfare at the investment
stage. Thus, the equilibrium quantities and cowadmg prices are the same as in section
2.2.1.1 egs. (2-5) and (2-6). We use these prindsgaantities in eq. (2-4) to compute the
objective function of the incumbent at the investingtage. Under the assumption that the

second order conditioﬁgw_l'*<o - y>% is satisfied, we derive the equilibrium QoS from
%

the first order condition.

oW,
X,

:é(4A+11X, -7xc)+ )X =0 (2-14)

Then, we find
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X|D = ﬂ (2-15)
9y -11
and we deduce the following result:the government-owned incumbent adopts a hybrid

behavior, any increase in the competition intensdgcrease its investment.

This result indicates that increase competitiosasithe social welfare before investment
more than it raises the social welfare after inwestt. In fact, the incumbent with hybrid

behavior decides to marginally increase its Qofhef corresponding increase in the social

welfare ((‘:7W withw= 7z + 7z +cs') is higher than the corresponding increase in gasf.
XI

The marginal social incentive to invest is alwayssifive. Indeed, we have

ow_0m 0% 9SS From section 2.2.1.1, we know thdfi -9%% , 9P, . since
ox, 0x 0x 0x ox,  0x 0X,

94, _9p _2. From eq. (2-6), we find% - %= _ _1 and thus?”%e = %% P + Ope qe <0.
ax, ox, 3 ox,  0X 3 ox,  0X 0X,

Moreover 965 _( %% 94 | ,q)>0 becausedd 5 _%% . Since any increase iR
ox, (ox, ox ) - ax  0x

raises the consumers' surplus more than it redineeprofit of the entra tais>a”E], the
0% 0X

marginal social incentive to invest is always p’uei{a"" > 0]-

XI

However, the marginal social incentive to investrdases wheix; raises, i.e. when
competition intensity increases. After simplificats, the variation of the marginal social
. 9% N d°cs

2 2
incentive to invest can be Writte-nai = o7,

. From section 2.2.1.1 (see
0X:0%  0%0X 0x0x 0X0X

the interpretation of lemma 1), we know thﬂw (the “Schumpeterian” effect
0X0X,

2 2
dominates the “Escape competition” effect). For g@me reason,aiz 0° 7T
OXg0X,  0X, 0Xg

<0,

_9%s _(09 ,0q |(9% 09 | 4 and 0w <0 are derived. This result can be explained as
oxz0x (0% 0% J{lox 0% 0%, 0%

follows: the higher is the contribution of in the social welfare. Consequently, the negative
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impact ofl's investment on the consumers' surplus (i.e. @ueedse iry. ) is reinforced by
an increase irx; . The higher isx., the lower is the contribution @, in the social welfare.
As a consequence, the positive impadt®fi.e. the increasg, ) in is lessened by an increase

in X .

2.2.1.3 The different form of competition in teleconmunications

So far, we have assumed that the incumbent is ciimgp@ith an entrant that owns an
infrastructure and cannot invest to improve it. Hoer, this representation of the
competition is quite distant from those used ireréiture on the relationship between
competition and investment in telecommunicationgvidus works usually distinguish two
forms of competitio?*: service-based and facilities-based competitiorrviBe-based
competition (SBC) means that only the incumbent iteown infrastructure and that the
entrant needs to access this infrastructure toigeoservices. Facilities-based competition

(FBC) implies that both the incumbent and the enttheve their own infrastructure.

2.2.1.3.1 Service-based competition (SBC)

54 See the table 2-A Summarized previous theoresicalies in appendix.
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Under SBC, the profit functions of the entrant &melincumbent are respectively

N =(pe —a)q (2)16
and

2

I-||D =P |]:h +age _% (2'17)

where a is the per unit access price charged by the inemilo the entrant. The
welfare and inverse demand functions are unchaagedespectively given by egs. (2-1) and
(2-4). As firmsl andE use the same infrastructure, we assume that theyde the same

service(xg = %)%

For the profit maximizing firm and the firm with hgid investment behavior the

O O
equilibrium quantities derived from the first ordemditions % =0 and ‘2“' =0) are
qE ql
q, = m and O :A_Zﬂ . (2_18)
3 3
The corresponding prices are
A+a+
P = P :—X. (2-19)

3

The access price determines the access price detrby and is thus the determinant of the
o . .op, ) . . . .
competition intensity. From eq. (2-19), we fqu—a >0: the higher is the access price ( i.e.
a

the higher is the retail price set by fif)) and thus the lower is the competition intensity

% For a model on profit-maximizing firms relaxingighassumption, see Foros, s. (2004). "Strategiesiments with
spillovers, vertical integration and foreclosure time broadband access market." International Jouvhandustrial
Organizatior?2(1): 1-24.
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faced by firml.
For the welfare-maximizing firm, the equilibrium antities are derived from the first
PTRSR; | | oW _ _
order conditions™e =g and ®Y _y, q, =A+a+x, and gc =—a. As ¢ cannot be
00 oq,

negative, the equilibrium quantities and prices are
q =A+X,0 =0, (2-20)
P = Pe =0. (2'21)

As in section 2.2.1.1, when it maximizes the soaielfare, the incumbent set a quantity
that implies null retail prices. Moreover, the intoent always preempt the market for the
innovative service

The equilibrium QoS of the profit-maximizing incuent is derived from the first order

O

condition %I‘I, =0 where q,, gz, p, and p. given by egs. (2-18) and (2-19). In this case,
XI

we have

X = 2A+5a
' oogy-2

(2-22)

and the following property can be highlightel: decrease in the access price, i.e. an
increase in the intensity of service-based compatitdecreases the investment of the profit

maximizing incumbent.

The equilibrium QoS of the welfare-maximizing firlrm derived from the condition

oW _, whereW is defined by eq. (2-4) and where the values,ofg., p, and p. are given

0x,

by egs. 2-20 and 2-21. In this case,

A
=, 2-23
X (2-23)

Since the incumbent always preempts the marketelecommunications services, nothing
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can be said about the relationship between congetihtensity and investment when the

incumbent is a welfare-maximizing firm.

The equilibrium quality of the firm with a hybricebavior is derived fromdW _ ,, with
0X,

g, 9, P, and p. given by egs. (2-18) and (2-19). Here,

x, =A@ (2-24)
9y-2

and the following property can be highlighted:

Lemma 1. A decrease in the access price, i.e. an increasthe intensity of service-based

competition, increases the investment of the firnttwa hybrid behavior.

2.2.1.3.2 Facilities-based competition (FBC)

Competition as it was modeled in sections 2.2.1ahd 2.2.1.1.2 can be considered as a
particular case of FBC where the entrant cannatshto improve its infrastructure. It also
represents a case where both firms can invest batesthe investment is a sequential game
in which the entrant invests first. However, an artpnt characteristic of FBC as it was
defined by previous literature is that firms makeit investment decision simultaneously
(Gans 2001; Hori and Mizuno 2006; Vareda and Hge2ti07; Hori and Mizuno 2009). In
this framework, investment follows a logic of prgaion and firms do not maximize their

profit with the meaning ofmaxn, = p (x ) (x)- c(x) but adopt the level (or, in the papers
pd

mentioned above, the date) of investment suchegswiin the preemption game at the lowest
cost. In these models, investment can be compareth tauction and the stronger is rivalry
between firms, the higher (or the earlier) is inwemnt.

However, the concept of rivalry refers more to cefitpn “for” than “on” the market
and is not well reflected by the standard prox@scbmpetition intensity such as the price -
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cost margin, the learner index or the Herfindahiseliman index (HHI) (Vickers 1995).
Finally, the analyses of sections 2.2.1.1 and 22chn be considered as an adequate

representation of the effects of FBC as it has Imeeasured by previous empirical studies.
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Table 2-A The list of firms used in the empirical aalysis

Number Country Fixed or Mobile Name of Firms
1 Australia F TELSTRA CORP LTD
2 Austria F TELEKOM AUSTRIA
3 Canada F BCE (Bell Canada Enterprises)
4 Denmark F TDC
5 France F FRANCE TELECOME
6 Greece F HELLENIC TELECOM(OTE)
7 Hungary F MAGYAR TELEKOM
8 Italy F TELECOM ITALIA
9 Japan F NIPPON TELEG/TELEPH.
10 South Korea F KT CORP
11 Netherland F KPN
12 New Zealand F NEW TEL LIMITED
13 Spain F TELEFONICA
14 Switzerland F SWISSCOM
15 UK F BT GROUP
16 us F AT&T
17 Germany M DEUTSCHE TELEKOM AG
18 Japan M NTT DOCOMO INC.
19 South Korea M KT FREETEL CO
20 Sweden M TELIASONERA AB

(Source: the Thomson Datastream Database)
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Table 3-A The frequencies of firms according to théndustry sectors

FTSE Industry Sectors Freq. Percent Cum.
1 Utilities 82 7.95 7.95
2 Telecommunication Service 75 7.27 15.21
3 Materials 126 12.21 27.42
4 Information Technology 84 8.14 35.56
5 Industrials 202 19.57 55.14
6 Health Case 88 8.53 63.66
7 Financial
8 Energy 125 12.11 75.78
9 CD (Consumer Discretionary) 117 11.34 87.11
10 CS (Consumer Staples) 133 12.89 100.00
Total 1347 100
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Table 3-B The frequencies of firms according to theountries

Country Freq. Percent Cum.
1 Australia 20 1.94 1.94
2 Austria 1 0.10 2.03
3 Belgium 4 0.39 2.42
4 Bermuda 1 0.10 2.52
5 Brazil 13 1.26 3.78
6 Canada 44 4.26 8.04
7 Chile 1 0.10 8.14
8 China 19 1.84 9.98
9 Czech 2 0.19 10.17
10 Denmark 9 0.87 11.05
11 Finland 13 1.26 12.31
12 France 64 6.20 18.51
13 Germany 48 4.65 23.16
14 Greece 1 0.10 23.26
15 Hong Kong 9 0.87 24.13
16 India 19 1.84 25.97
17 Indonesia 1 0.10 26.07
18 Ireland 6 0.58 26.65
19 Israel 2 0.19 26.84
20 ltaly 19 1.84 28.68
21 Japan 131 12.69 41.38
22 Korea 13 1.26 100.00
23 Luxembourg 2 0.19 41.57
24 Mexico 7 0.68 42.25
25 Morocco 1 0.10 42.34
26 Netherlands 25 2.42 44.77
27 Norway 7 0.68 45.45
28 Portugal 4 0.39 45.83
29 Russia 15 1.45 47.29
30 Singapore 2 0.19 47.48
31 South Africa 8 0.78 48.26
32 Spain 35 3.39 51.65
33 Sweden 15 1.45 53.10
34 Swiss 25 2.42 55.52
35 Taiwan 9 0.87 56.40
36 Thailand 4 0.39 56.78
37 Turkey 2 0.19 56.98
38 UK 97 9.40 66.38
39 US 334 32.36 98.74

Total 1,032 100 100



Table 4-A Vigeo’s detailed rating framework (6 evalation fields / 37 criteria)

1. Human Rights (Ihrtscore)

HRts1 Respect for human rights

HRts1l.1 Respect for human rights standards andeptiew of violations

HRts2 Respect for human rights in the workplace

HRts2.1 Respect for freedom of association andidgfin to collective bargaining
HRts2.4 Non-discrimination

HRts2.5 Elimination of child labor and forced labor

2. Human Resources (lhrscore)

HR1 Continuous improvement of industrial relations
HR1.1  Promotion of labor relations

HR1.2  Encouraging employee participation

HR2 Career development

HR2.3  Responsible management of restructurings
HR2.4  Career management and promotion of emplatsabil
HR3 Quality of working conditions

HR3.1  Quality of remuneration systems

HR3.2  Improvement of health and safety conditions
HR3.3  Respect and management of working hours

3. Environment (lenvscore)

tel-00625400, version 2 - 22 Sep 2011

ENV1 Integration of environmental issues into cogpe strategy

ENV1.1 Environmental strategy and eco-design

ENV1.2 Pollution prevention and control

ENV1.3 Development of « Green » products and sesvic

ENV1.4 Protection of biodiversity

ENV2 Incorporation of environmental issues into ti@nufacturing and distribution of products
ENV2.1 Protection of water resources

ENV2.2 Minimizing environmental impacts from enengge

ENV2.4 Management of atmospheric emissions

ENV2.5 Waste management

ENV2.6 Management of environmental nuisances: dawlgtt, noise

ENV2.7 Management of environmental impacts fromgpertation Environment
ENV3 Environmental consideration in the use angaBal of products/services
ENV3.1 Management of environmental impacts fromube and disposal of products

14C



4, Business Behavior (Customers and suppliers -)G&Sscore)

C&S1 Customers

C&S1.1 Product safety

C&S1.2 Information to customers

C&S1.3 Responsible Contractual Agreement
C&S2  Suppliers and Contractors

C&S2.2 Sustainable Relationship with suppliers
C&S2.3 Integration of environmental factors in gupply chain
C&S2.4 Integration of social factors in the supgityain
C&S3 Business Integrity

C&S3.1 Prevention of corruption

C&S3.2 Prevention of anti-competitive practices

5. Community Involvement (Icinscore)

CIN1 Impact on local communities

CIN1.1 Promotion of social and economic development
CIN2 Responsible societal behavior

CIN2.1  Social impacts of company’s products angises
CIN2.2 Contribution to general interest causes

6. Corporate Governance (Icgscore)

CGV1 Board of Directors
CGV1.1 Board of directors

CGV2  Audit and Internal controls
CGV2.1 Audit and Internal Controls
CGV3  Shareholders

CGV3.1 Shareholders’ Rights
CGV4  Executive remuneration
CGV4.1 Executive Remuneration

tel-00625400, version 2 - 22 Sep 2011
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Abstract :

In general, policymakers are often faced with dediént choice, i.e., the choice between using
regulation-based instruments and using incentiwethanstruments, where the policy instruments cteld
based either on mandatory approach or voluntaryoaph with economic incentives in market. Histdhga
industrial economists have regarded the issue fypdesign as the one focused primarily on theicdo
among alternative policy instruments, where thoseganerally viewed as falling into two broad catégs:
regulation-based instruments and incentive-basetiuiments. Through the theoretical and empirical
analysis, this study identifies some key featutest tare likely to increase both the effectivenesd a
efficiency of industrial policies with voluntary drmandatory approaches. One key feature is théeagis
of a strong relationship between innovation andigtidal policies. The explorative innovation ingea the
incentives for participation in long-term but alssluces the financial incentives in short-term. <idering
firms' characteristics and industry sector alsogases the synergy effect of policies and regulatitn sum,
when based on the understanding and consideraticheonature of innovation and other impact fagtors
industrial policy can provide a mechanism for magtindustrial quality goals both effectively and
efficiently. This understanding also can help polimakers to decide whether or not use of such yolic
approach is advisable and to design the policy remsuhat it is as effective and efficient as pbksi
Consequently, the current study investigates tfferdhce and tendency of industrial policy appreschnd
the type of innovation carrying out three analyaesording to the mandatory and voluntary approaches
With the assumption that the mandatory approactshag-run impact to prompt new technology or gaw
specific industry, we firstly assess the impactagfulation, such as privatization of nature mongpblsing
the firms’' data of 20 OECD countries between 198d 2008, we can claim that considering interaction
among liberalization policies and allowing the istlty characteristics are critical to determine fioe
Profitability effect and Operational efficiency et and level of investments. Secondly, this staiglyzes
the relationship betweerCorporate Environmentalisnaind composition of innovation using the Carbon
Discloser Project (CDP) and (Dow Jones Sustairtgbifidex) DJSI index data. The result shows the
significant variation of firms' investment actiefi according to the industry sector, firm charésties,
sustainable and environmental behaviors of firnisally, this study identifies the relationship betn
‘Business-led Initiatives (CSR)’ and innovationieities of firms. Using the Vigeo rating and finaalcdata
in 2009, this study shows the relationship betw€&R and innovation activities of firms. Consequegntl
when the firm builds their short- and long-run Imesis strategies, the consideration of the reldtipns
between types of investment and CSR practice w#idl to more synergic effect on the outcome of
investments. The findings of this study could pdavia comprehensive understanding on the effect of
sustainable management strategies on the innowatidsustainability of firms.
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Résumé :

De maniere générale, différentes approches s'dffeeix décideurs politiques lorsqu’il s'agit de
promouvoir I'innovation. Pour reprendre la distinot posée par la plupart des économistes industilies
politiques peuvent étre de nature presciptive aitdtive. A travers une série d’'analyses théorigees
empiriques, cette thése identifie plusieurs fastealés qui déterminent I'efficacité des politiques
d’innovation, que I'approche adoptée soit de naprescriptive ou incitative. En guise de préambntays
soulignons que les politigues mises en oeuvre itoest un déterminant fondamental des capacités
d’innovation d'une industrie, notamment parce ge ihcitations marchandes a engager des activiés d
recherche fortement exploratoires sont limitées. déeurs, nous signalons que la nature des pakt
susceptibles de favoriser I'innovation dépend fomelatalement des caractéristiques des industrieséete
des firmes, auxquelles elles sont destinées. L& misoeuvre de politiques (incitatives ou presegsi
efficaces requiert ainsi une compréhension appdiodu secteur d’activité que I'on souhaite pronmmuet
de la nature des processus d’innovation qui impliqunotamment différents types d’investissementdyg
ou moins long terme, plus ou moins risqués et plusnoins exploratoires). Cette thése analyse ensiuit
travers trois études de cas, l'incidence de difféa® politiques (incitatives ou presciptives) misesoeuvre
dans des contextes industriels distincts. Partarthgipothése selon laquelle les politiques presas ont
un impact bénéfique sur I'innovation et le dévelement technologique d’'un secteur a court terme dess
effects plus incertains a long terme, nous étudiampact des politiques de libéralisation (ouveeta la
concurrence et privatisation des opérateurs higtes) qui ont été mises en oeuvre dans le sece=ur d
télécommunications. A travers une étude économurmprtant sur un panel de 20 pays de 'OCDE sur la
période 1994-2008, nous soulignons que l'impactiadeoncurrence sur les décisions d'investissement
s’exerce a travers deux effects : I'effet «profilitd> et I'effet «efficacité opérationnelle». Noasulignons
par ailleurs que la relation entre intensité corentielle et investissement varie signicativementres
entreprises publiques et firmes privées. Dans enersle étude, nous analysons le lien entre la psape
des firmes a adopter spontanément des comportedeltgiques (mesurée a partir des données du €arbo
Discloser Project et du Dow Jones Sustainabiligek) et la nature de leurs innovations. Ce trafeil
apparaitre de forte différences inter-industriemtgr-entreprises mais permet de valider I'hyps¢hé'une
relation positive entre le niveau des investissamda R&D et la propension a adopter des comporitsme
écologiques. Nous nous intéressons enfin a laoelantre responsabilité sociale d’entreprise ebwuation.
Nous utilisons pour cela le classement Vigeo queedid@nées financieres sur I'année 2009. Notre énete
en évidence une relation positive entre resporigaisibciale d’entreprise et capacité des firmesnaver.
Nous interprétons ce résultat de la maniére suwgvalat responsabilité sociale d’entreprise conlgsitfirmes
a réaliser des investissements non seulement deteome mais également de long terme et a temipte
de la complémentarité de ces investissements. kponsabilité sociale d’entreprise accroit ainsi les
synergies entre les différents types d’investisseméalisés par les firmes.



