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Résumé :les investisseurs et les entreprises réalisentlae gn plus que le changement
climatique et les besoins qui y sont associés wopacter structurellement 'économie. Dans
cette optique, ce papier cherche a comprendrenggscis sur la stratégie des entreprises, a
travers I'étude des systémes de management. Ungye est proposée, basée sur un modéle
en deux étapes. A I'étape une, la firme abordautstijon du C@sous I'angle du risque et de
la mise en conformité. A I'étape deux, la firme @apliquée dans une réévaluation plus
globale de ses relations avec ses clients et feggors. Cette construction est basée sur trois
études de cas : Dupont (chimiste), Lafarge (maiter@de construction) et Unilever (produits
de consommation). Des implications sont tiréesatiee @nalyse pour les investisseurs.

Mots-clefs. Emissions C@— Responsabilité Sociale de I'Entreprise — Stiatédsystemes de
Management

Abstract: investors and companies are increasingly awaa¢ thimate change and its
associated needs for reducing £gnissions are likely to impact structurally mamgas of

the economy. This paper offers a contribution tolerstand these impacts on companies’
strategy, by studying management systems. A typoldntroduced based upon a two stage
model. At stage one, the firm becomes aware ofigkeand CQ is a compliance issue. At
stage two, the firm is involved in a more globalassessment of its business portfolio
including its relationship with suppliers and clie&nThe construction is based on three case
studies: DuPont (chemicals), Lafarge (building mats) and Unilever (consumer goods).
The implications of the analysis for investors arawn.
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1 Introduction

Over the past decade, the debate on climate cHaagydramatically shifted. The strong
evidence presented by the scientific community ugho the Intergovernmental Panel on
Climate Change (IPCC) process established by théetDriNations Environment Program
(UNEP) and the World Meteorological Organization N\MV) has largely settled the
discussion about whether an action should be takstabilize atmospheric greenhouse gases
(GHGs) (Parry et al., 2007). Climate change is m@knowledged as being a serious global
threat which demands an urgent response. For eraithgl Stern Review on the economics of
climate change estimates that without any glob&bacthe overall costs and risks of climate
change would be equivalent to losing at least 5%lobal Gross Domestic Product (GDP)
each year, which could rise to 20% if a wider rawgeisks and impacts are taken into
consideration (Stern, 2006). The question is: wdladuld be the response to address the
challenge of global warming while maintaining aé t,kame time an economic growth (Mc
Kinsey Global Institute, 2008). With this in minepvironmental concerns are becoming an
increasing central topic for strategic choices dedision-making by investors around the

world 3

According to leading consultancy, investors woutdntiore than 80% to consider climate
change as a very or somewhat important factor whmemsting (Mercer Investment
Consulting & Carbon Disclosure Project, 2009). Tarbon Disclosure Project (CDP) was
launched in 2000 to collect high quality information CO2 emissions. In 2009, it provided
information concerning over 2,000 organizationsé countries, and grouped no less than
475 institutional investors — holding $55 trillian assets under management — and 60
purchasing organizatiorisHowever, despite assessing CO2 emissions as dikension to
analyze when selecting companies for the portfpl@ssignificant number of investors
acknowledge to keep working on how to integratenate data into their existing systems,
models and processealmost five years after the European Union GreeskaBas Emission
Trading System (EU ETS) debut of operation, Meomercluded its study by stating that only

3 For example, the Fonds de Réserve pour les Ratr@fi@R) — the major French public pension fund —
declared: “Environmental concerns and, in partigulae global warming’s impact on global economyl dts
different sectors put forward by the scientific gqommity, raise a lot of questions a long-term ingestannot
ignore when deciding its global investment strate(fyRR, 2009)

* Carbon Disclosure Projechttps://www.cdproject.net

® For example, hardly any investor anticipated if&he increase by 62% of Rhodia’s stock due toajom
reduction in total greenhouse gas emissions (GHGSputh Korea (Le Revenu, 2006).




a very small handful of investors have succeededirectly and systematically taking into

account climate considerations into their actuatlsselection.

The discrepancy between the major restructurings@gumences of the climate change
challenge and the relatively slow response of fumrprofessionals may be explained by two
very different factors. Firstly, for years, enviroantal pressure had been perceived by
investors neither as a risk nor as an opportunhicivcould structurally impact companies’
bottom line. As a direct result, investors havedrisally regarded explicitly and addressing
environmental factors in their investment strategés incompatible with their fiduciary
responsibilities (Innovest, 2007). The context haw significantly changed. Secondly, at a
more fundamental level, the lack of academic cosiIsenon the macro-impacts of
environmental regulations on the profitability ofnfs did not provide a sound basis to

develop operational tools.

Indeed, when analyzing the academic literature, &pproaches emerge. On the one
hand, a view, known as the “Porter hypothesis” {&01990; Porter & van der Linde, 1995)
asserts that stricter environmental standards cpar snnovations which enhance
competitiveness and contribute to make companiag mfitable. This virtuous mechanism
is said to lead to the so-called “win-win” situation which both a better environment and a
higher financial performance are achieved. Thiswles benefited over the past decades

from a growing interest among politicians and ptacters®

On the other hand, according to a neo-classicahao@ perspective, tightening
environmental regulations through norms or taxelf,reduce the choice set of the firm and
cannot benefit a profit maximizing firm (Fogler &M, 1975). Indeed, Palmer et al. (1995)
use the standard economic framework to demonsthate more stringent environmental
constraints cannot generate a higher profit, eveha firm innovates. They also provide
counter arguments as regards the fact that mangeit environmental evidence in the US in
the 80’s relative to the EU or Japan would havesedihe possible loss of competitiveness of
US industry.

® Since Gore (1993), politicians have viewed theegreconomy as a chance for growth and competitsefor
the industry. See also Wagner (2003) on that stibjec



The academic attention has then shifted from méxnmmicro evidence. Wagner (2003)
reviews more than 20 empirical studies which hasted the Porter hypothesis and shows
that no relationship between environmental regoetiand financial performance can be
demonstrated. Ambec and Lanoie (2008) identifyahpessible ways in which environmental
constraints may induce higher profit: cost reduddijoincreased revenues and lower cost of
capital. They review the empirical cases in thgpezt, pointing out positive or contradictory

evidence.

Altogether, it is not surprising that investorsdiidl in search for adequate tools to assess
the impacts of more stringent CO2 regulation orirtpertfolios. In this paper, we want to
contribute to this question by providing a systamfitamework to evaluate the response of
firms to this new environment. We take the positibat previous studies on the Porter
hypothesis at the micro-level have neglected anomapt factor that could explain the
ambiguity of the empirical results: the managerdimension of strategy, i.e. the
organizational conditions in which a firm elabosatand implements its strategy. We suggest
that environmental regulations can systematica@dlto a better financial performance only
if the new strategic choices have led to a tramsétion of organizational processes and
management systems. This view is in line with spnexious work. For instance, Ambec and
Barda (2002) associate the Porter hypothesis wiggn@y problems. Gabel and Sinclair
Desgagné (1998) attribute the hypothesis on theafgece of organizational routines. Our
model also takes into consideration the fact tlggnes in the firm operate under bounded

rationality and informational constraints.

To elaborate our construction, we build upon a camajive study of three companies
belonging to different sectors, to wit: DuPont (cheals), Lafarge (building materials) and
Unilever (consumer goods). These firms operatdfterent levels of the added value chain:
DuPont provides components to manufacturers, Lafagjongs to the manufacturing sector
and Unilever delivers goods for the final consumdrkis differentiated choice obeys a
twofold will: 1) to provide a general model of clygnregardless of the firm’s business and 2)
to analyze the managerial dimension of the Porygotihesis in firms which face different
forms of environmental regulations and pressuremring climate change. Indeed, we
believe that organizational and business divessitee key advantages when developing

managerial models.



The paper is structured as follows. Section 2 enplavhat we mean by a managerial
perspective, building on Simons’ synthetic work @mganizations (Simons, 1995). It also
reviews a preliminary positioning of firm’s envinm@ntal and social strategy in those terms,
based upon an empirical survey of large French sfirfArjalies & Péan, 2009). This
positioning will be used to construct our own tyggp). Section 3 introduces this typology. It
is hypothesized that firms follow a two stage pescet the first stage, the strategy of the firm
is associated with awareness/risk while at the rsdcstage it is associated with
vision/opportunities. The relevance of this modebtructure the strategies actually followed
by DuPont, Lafarge and Unilever is discussed inaitiet Section 4 revisits the Porter
hypothesis. Section 5 comes back to the invesamd,draws the implications of our results
for the design of adequate tools to assess thecisipé climate change on portfolio analysis,
giving due consideration to the factors that mayger the passage of a firm from stage one to

stage two. Section 6 concludes.

2 The managerial framework and some preliminaries finlings on how

firms manage CSR

2.1 The managerial framework

To adapt to its environment, a firm must keep iratmg and evolving. According to
bounded rationality perspective (Cyert & March, 3p6 firms should encourage
organizational learning (Argyris & Schon, 1978) dadal initiatives for generating emergent
strategies (Mintzberg, 1989) while controlling th#te chosen strategies are well
implemented. Simons (1995) has elaborated a corapsére framework to analyze strategic

and organizational change in this framework. liesebn four performance systems.

— The first two systems are key cognitive tools t@arie’ what can and cannot be
done both in terms of behaviors and actions:

o Beliefs systemset the core values of the company to create seseh

commitment and belonging on part of the employees.

0 Boundary systemset the framing for strategic elaboration and ysigl
They orientate managers’ actions by showing whpersitted.



— The other two systems refer to the planning androbprocedures. In particular,
they are concerned with the information systemsdeéeto support these

procedures.

o Diagnostic systemsypically involve a wide range of indicators, whic
reflect the different facets of a company’s perfante, for internal or
external use. They aim at ensuring that managees the firms’ strategic
goals. Control is made by exception, with actialeh whenever reported

data widely differ from targets.

0 Interactive systemswolve a limited range of indicators to creat¢otal
determination of the management on a selectedf ggiads. Their purpose
is to stimulate organizational learning by encourggmanagers to
innovate. The control takes the form of a very higlgree of interaction
along the hierarchical line. The interactive cohsgstems will focus on
areas varying from company to company according atocritical

performance criteria.

It is thejoint use of these four systems which permits firmsrieedstrategic renewal by
favoring continuous innovation and ensuring that implemented strategic actions are

coherent and efficient. A summary of this procegsrovided in figure 1.
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Figure 1: a dynamic relationship (source Simons (1995))

In his research, Simons gives particular attentmithe differences between diagnostic
and interactive systems. He points out the conmedietween the major sources of strategic
uncertainty (regulatory constraints, cost efficigntaunching of new products...) and the
interactive systems to be put in place. He alsohasiges that the design of managerial
compensation should be different in both systenasn@&nsation should typically be based on
objective criteria for the diagnostic systems whante result oriented, and on subjective
criteria for the interactive ones which are processnted. Objective and subjective criteria
constitute the extrinsic part in the motivationgdtem of the firm. The beliefs systems of the
firm have a direct role on the intrinsic motivatiari the employees and as such they

contribute to their alignment with the goals of fhe.’

" That intrinsic (i.e. symbolic) and extrinsic (ifinancial) motivation need to be thought as comaats has
become an important issue (Bénabou & Tirole, 2006).



The relevance of this framework has been illusttréga number of case studies made by
Simons and othefsSimons’ approach will be used as a starting pfiintour model. Two
other dimensions need to be added to provide omagexial framework. The first dimension
refers to the necessary cross-functional aspestafonmental strategies: interactive systems
should be designed so as to promote horizontatactien, for instance between functional
and operational departments to evaluate the reskd,to design appropriate responses. This
cross-functional dimension of management systemsois addressed by Simons in his
typology while it is an important feature in theglementation of turnaround strategieBhe
second dimension relates to the participation dérmal stakeholders such as NGOs and
scientists in strategic deliberation. More thanamy other corporate topics, environmental
issues may involve an important number of firmstsalers. As a result, Simons’ framework
should be used both at the internal and extermnaldefocusing explicitly on the relationships

between firms and their stakeholders.
2.2 How firms manage CSR: some preliminary findings

In this section, we revisit a recent comparativalysis of the CAC 40 compani@s
conducted by Arjaliés and Péan (2089The main finding of this analysis is puzzling: vehi
companies have acknowledged the strategic impataicCSR for businesses, they still
devote limited ressources and time to such concé@imes study demonstrates that companies
have not yet developed appropriate managementnsyste trigger strategic and practical
change. According to the authors, this is the ma&son explaining why no strategic renewal
has yet been conducted by these companies to mmeeE$R challenge. In line with our
general management perspective, different elenoambe put forward from this study:

CSR is now deemed to be essential for companieg:term survival.

CSR has progressively become a major issue atdipomate level. Indeed, companies
must meet an increasing number of demands regadBig both from their clients and
stakeholders. As a result, CSR would become asowf a necessary pre-requisite for

companies to be able to maintain their businesdlaidso-called ‘license to operate’.

8 See for instance Simons (1994), Bisbe & Otley @Ghd Marginson (2002).

° In his analysis of change at Nissan, Goshn (20@23ts on setting ambitious targets for the congpamd on
the key role of transversal working groups to bgspthe inherited compartmentalized organizatiomatsire of
the company. See also Ponssard and Tanguy (1993).

9 The CAC 40 companies are the 40 biggest Frentgdlisompanies.

M This study is based on questionnaires and docuameevidence.



However, the integration of CSR concerns remamgéd in practice.

The recognition of CSR as a corporate issue hasbeenh translated into operational
goals. Firstly, CSR has not yet generated many detrative business cases. Secondly, CSR
demands are rarely framed on the situations expmErteby operational managers in practice.
Thirdly, companies face difficulties when implemeagt CSR strategies as a result of their
lack of cross-functional approach. Finally, despheir assertion on CSR importance for
business, most companies would still separate GSkes from business related issues.

Diagnostic systems dominate for external reporting.

This focus of diagnostic systems on external répgrican be explained by the
domination in practice of a risk approach of CSRother words, management systems would
be first used to avoid behaviors which could enéamgpmpanies’ license to operate and not
to generate strategic opportunities. The studysgiie evidence that the means dedicated by
the companies to CSR are too limited to permitgleeration of structural strategic change.
For example, the important feedback dimension aiftrob systems is lacking in many

companies. This prevents from a systematic proafeissprovement of existing practices.

Interactive systems exist but their influencensted.

As for diagnostic systems: interactive systemsesufifom a lack of feedback, which
makes the capitalization on innovative ideas difficMoreover, managers’ commitment to
such systems is limited, as a result of their gaioe of CSR as being meaningless for
business as usual. Thus, whereas companies dsse@3$R is likely to play a key role in
terms of innovation and strategic renewal, only f@iwthem are able to design interactive

systems to achieve the associated goals.

This study provides a broad picture in which it dastrates that CSR is more and more
integrated into the beliefs systems of firms, buinty as a risk/compliance issue. The
diagnostic systems are adapted to provide therdgtared by external bodies (regulatory and
social rating agencies, NGOs...) through emergingdgteds such as GRI (Global Report
Initiative). Boundary systems are almost not impdcand there is no CSR action program
followed by innovative interactive systems. Thiowk that companies still separate CSR
actions from business as usual. We will see in phiger that detailed case studies provide a
less extreme picture (see also the other caseestunicluded in this volume). Our goal is

precisely to provide a systematic framework to aigaisolated case studies.



3 The two stage model for implementing a CO2 strategy from

awareness/risk to vision/opportunities

In this section, we elaborate on the general fraonkwntroduced in section 2 to
formulate the hypothesis on how firms implementirti@O, strategy. The hypothesis is
explained as a two-stage model. In simple wor@gesbne would correspond to the situation
described in the preceding survey and applied tg: Glimate change appears as an
awareness/risk issue mostly of concern at the catpdevel. We shall hypothesize that some
operational actions may still take place, as loaghe corresponding programs are directly
aligned with the compliance goals formulated atdtwoorate level. Stage two is not based on
the survey but on our detailed case studies. Wi Isyyaothesize that firms in stage two will
consider climate change as an opportunity and cterae the four management systems that,
in our view, would support such a strategy. An img@ot theoretical question will then be
addressed: are there conditions that could triggepassage for firms from stage one to stage

two? This question will be addressed in sectiowhile revisiting the Porter hypothesis.

3.1 The main ideas underlying the model

We start by giving the main ideas of the model @nah discuss them in full.

— Stage 1: Awareness/Risk

CO, risk is identified but awareness is limited in #ense that only some managers in the
firm, typically functional managers at the corperd¢vel, are aware of this risk and can
provide quantifiable measures in terms of lossevenues and/or increase of costs. Neither

the beliefs nor the boundary systems are affeggezhnge.

Some specific actions may be undertaken to cowht@nge due to CQregulation in the
environment, such as delaying its impact on firmdivities through lobbying and/or

mitigating emissions in production.

10



Firm’s control systems remain in place. Eventualiggnostic systems are by increments
updated to measure and mitigate the actual emssiD specific interactive system is
designed to elaborate and implement radical change.

— Stage 2: Vision/Opportunities

The core values of the firm address the challemgated by C@emissions in a positive
way through a reformulation of the firm’s vision darrorporate culture. This induces a
reformulation of the beliefs and boundary systemsdtive strategic and organizational

change.

Changes in the boundary systems make possiblegtatormulation at the corporate
level for the whole sector, along the chain valugh the goal to identify the strengths and

weaknesses of the firm relative to its competiteugpliers and customers.

The strategic orientation is explained through aactplans. These action plans are
explicitly introduced into the control systems. xeded diagnostic systems are integrated
into the general planning and control systems effitm. Dedicated interactive systems are

designed to follow up the targets associated vighnew vision.

3.2 Reuvisiting DuPont, Lafarge and Unilever strategieshrough this model

Our model is now applied to revisit the respeciivplementations of COstrategy in
DuPont, Lafarge and Unilever. Figure 2 provideyatlsesis view of these firms in 2008. It
gives their CQ emissions levels as of today and summarizes thenent targets on these
emissions. The three firms generate,@aainly through their manufacturing activities, hwit
some or many European Union (EU) plants eligible e EU-ETS? in our case for

Unilever and Lafarge respectively. In the US, aliht have plants that would potentially be

12 EU-ETS refer to the European Union GreenhouseRBassion Trading System, which is a major pillar of
EU climate policy.

11



subject to a C@regulation. However, the relative significancetloése industrialized CO2

emissions is more important for Lafarge, with cetrepresenting both its major product and
its main source of emissions, than for the other teampanies which are diversified. DuPont
is an upstream company which produces industriapoments for electronics, textiles, motor
vehicles, construction materials, agriculture atabgcs and so forth whereas Unilever is a
downstream company which produces consumer goadagh around 400 brands covering
food, household and personal care products. Tls€ &€ our model for these differentiated

companies will provide an indication of their pdiah value to handle many different

situations.
DuUPONT LAFARGE UNILEVER

Head_quarters Wilmington, USA Paris, France London, UK
location
Revenues MM $ 30.5 19 MM € 41 MM €
Employees 60 000 84 000 174 000
CO2 emissions (Mt)
from CDP 2008 93 108.9 1.2
Current Target in | 15% for 2015/2004| 20% 2010/1990 | 25% 2012/2004
2008 (absolute value) | (relative value) | (relative value)

Figure 2: DuPont, Lafarge and Unilever at a glance

The case studies were elaborated in two steps:@tepa standard questionnaire was
filed by the authors based on public informatioangpany reports, carbon disclosure reports
(CDP), press articles, articles published in acadgaurnals...); step two, interviews with

companies’ representatives were utilized to complerthis outside view?

We are using the outputs of these case studiesvéosgbstance to our model. In this
construction, it will be important to keep in mititht we refer to C@in a broad sense so as

taking into account the diversity in which the cgteans of these three companies affect the

13 We interviewed executives from these three congsaiit also from other companies in the same sedive
also interviewed financial analysts. We are indeltethese executives for their responses to auiip. The
authors remain the sole responsible for the vievdsamalysis presented in this paper.

12



climate. DuPont’s involvement started with the igrmton of the CFC impact on the ozone
hole. Unilever’s involvement mainly comes throufgk sourcing of palm oil and its impact on
deforestation. There have been different policeedackle these different impacts and the
firms’ responses varied accordingly. Moreover, thalic questioning on the detrimental
effects of CFC emissions on @@®missions from manufacturing and on £#nissions from

deforestation have not appeared at the same tich&riggered different responses.

The first scientific paper hypothesizing a conmattbetween CFC and the ozone hole is
from 1974. In 1987, the Montreal protocol to redacel eliminate CFC was signed by 24
Nations and the EU. In 2007, 191 Nations revisiteeiMontreal protocol and expressed their
satisfaction that all CFC production would end @1Q.

Awareness of the GHGs on global climate changebkas much slower than awareness
of the impact of CFC on the ozone hole. The IPQ@e(bovernmental Panel on Climate
Change) was founded in 1989. The scientific hypmththat connects G@nd global climate
change has been clearly formulated but an agreeometttis hypothesis has not yet reached
the same level of consensus as for CFC and theedzale. The Kyoto protocol was open for
ratifications in 1998, but it sets binding targdts only 36 industrial countries so far.
Moreover, the Nations’ commitment (i.e. countriasAnnex B of the Protocol) to reduce
emissions by 5.2% on the period 1990/2012 will bet reached. To say the least, the

Copenhagen meeting, in December 2009, did notttead international binding agreement.

Deforestation had remained largely ignored by tlyetl protocol. Firstly, deforestation
mainly occurs in developing countries (which aré inoAnnex B). Secondly, following the
principle of common but differentiated responsthab, these countries did not have to
commit to any reduction of emissions. Furthermdespite international debate on this issue,
forest conservation projects are excluded fromGtean Development Mechanisth.

This timing of events will have important conseques in the awareness process that

occurred in the companies.

1 This created strong incentives for firms operatingindustrialized countries to involve themsehiaf
emission reduction in developing countries.

13



— Stage 1: Awareness/Risk

Keeping this historical context in mind, we are ndracussing similarities and differences
in the strategies of DuPont for the CFC risk andatge for CQ risk. In both cases, the

emissions concern the manufacturing operationsesfe companies.

Awareness

The quantification of the risks for both firms iasg. In the early eighties, DuPont had
50% market share in CFC in the US and 25% worldwidle this business accounting for 2%
of total sales™ In 2008, cement accounted for 57% of Lafarge teadgs, the cost increase in
cement at a price for G@f 30€/t would induce an increase in cash costboiut 20€/t (based
on an emission rate of .7 ton €@er ton of cement). This puts the cement induasthe
most affected sector in terms of cost increase (thecost being around 45€/t), making the
EU cement industry vulnerable to pollution heavém$ocation in countries that would not

regulate their C@emissions}®

Actions at the corporate level to mitigate regudati

On both sides, awareness triggered some lobbyifayteb delay regulation. DuPont
launched a voluntary effort of industry through tiéance for Responsible CFC as early as
1980. DuPont also publicly questioned the sciemtibnnection between CFC and the ozone
hole, but founded public research to get furthedemwe. Lafarge had discouraged early
attempts to introduce a carbon tax in France innineties and prompted industry efforts
during the renegotiation phases of the successiWEES to have cement classified as a
“sensitive” sector to reduce the impact of a ueilat CQ price in the EU on the
competitiveness of the industry.

' For a detailed account of DuPont CFC strategy Sseith (1998). The data mentioned in this papeelation
to CFC mostly comes from this article.

16 Competitiveness issues for the cement industrydiseussed in particular in Hourcade et al. (20G8e
Ponssard &Walker (2008) for a quantification ofshéssues.

14



Corporate commitments

The risk for business also triggered positive axtiduPont openly recognized that if a
valid scientific connection was established betw&C and the ozone hole, it would
immediately stop its CFC production. As a mattefaat, the scientific consensus was almost
total prior the Montreal protocol. Consequently,1®88, DuPont made public its decision to
reduce its CFC production to zero by 1994n 2000, the CEO of Lafarge made a public
commitment to reduce the Lafarge emissions ob 6p20% over the period 1990 to 2010.
Such statements seemed to have come as surprisespéoational managers in both
companies. According to internal sources, theseagens did not consider that it would be

feasible.

No change in boundary systems but a slight adaptaidf internal control systems

At the operational level, both companies integra@#eC and CQ risks respectively as
being part of their business as usual. In DuPohichvis a ‘science’ company making its
profit on technical innovations, the CFC risk indddR&D programs to elaborate substitutes
to CFC, but the R&D budget remained in line witk tiverage R&D spending in other areas.
Lafarge operational commitment for @@as associated with its ongoing energy efficiency
program which involved optimization of inputs (gaepal, electricity, biomass,...),
optimization of yields, as well as the incremestatbstitution of cementations materials (slag,
flying ashes) for clinker, being the high energiemsive ingredient in cement. Thus, in both
companies, no radical change was encouraged threpegtific new programs and/or design
of specific incentives. The nature of these operatidemonstrates that both companies’
boundary systems had not changed.

Differentiated impacts on beliefs systems

There are some interesting differences betweenvibecompanies in terms of beliefs
systems. For DuPont, its CFC strategy has beenrgesgely reintegrated into its larger
corporate environmental targets. DuPont environedlesdmmitments in 1989 involved 70%

reductions in air toxics and 90% reductions incaircinogens, 35% less in hazardous waste.

" DuPont had just developed a clean substitute #6€ @t that time. This certainly helped to make that
decision that was considered as a complete revieysather members of the Alliance for ResponsibCCStill

the commitment to eliminate CFC by 1994 remaineditious due to the many applications and the sunk
investments in these applications.
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In 1994, DuPont further committed to a 40% reduciio GHG emissions (2000/1998)In
contrast, Lafarge operations in €@ere not connected to its long standing commitnognt
environmental issues (the license to operate farecg plants requires special attention to
local stakeholders for quarries, logistics, emissiof gases and dust; this also concerns the
other activities of Lafarge, thus its global invetaent in environmental issues). Interestingly,
Lafarge had its C&goal certified by WWF in 2000, but did not usesthartnership to change
its beliefs systems. CQ@emained a public relation issue at the corparéitee to quantify the
risk for the company and external lobbying effosd a reinforcement issue on energy

efficiency programs for operations.

— Stage 2: Vision/Opportunities

So far, in our analysis, climate change issues haveubstantially changed the vision of
the firm. At this point in the analysis, we willdk at a 'turnaround’, something that denotes
that the ‘frame’ used to stimulate initiatives, lexie decisions, promote managers, has

changed.

DuPont, as a result of CFC has a clear historidah@atage in this matter. It provides an

illustrative example of such a change. Unilevet piibvide another illustration.

Changes in beliefs systems at DuPont

In 1999, DuPont coined a new term to describe igson, “sustainable growth”. This
vision was associated with a major move of the camydrom fossil fuel technology to green
technology. It acquired Pioneer in 1997, a majagdsand biotechnology company and
divested Conoco in 1998, a major oil company (aeguionly a few years earlier). Its
commitments were reformulated to highlight the @enThe sustainability targets made in
1999 for 2010 involved a large spectrum of new gjodl) to be flat on energy (base 1990) in
spite of growth, (2) to source 10% of its energg &®m renewable energy, (3) to remain
below 65% in terms of its total GHG emissions coragdato 1990, (4) to generate 25%

revenues from products based on non-renewable neOuAs a result of these major

18 By 2003, it had reduced its emissions by 72%. Tihezset its base line in 2004, see current tdigate 2.
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strategic choices, DuPont’s beliefs systems shift@u just thinking of CQas a liability/cost

reduction issue to thinking about it as an oppotyussue as well.

Changes in beliefs systems at Unilever

As seen in figure 2, C{direct emissions from Unilever are relatively lodowever, the
indirect impacts of Unilever activities on climathange are very significant. We already
mentioned the case of deforestatldi®verall deforestation accounts for approximateya
of world total CQ emissions. Indonesia alone holds the global reéordSHG emissions
from deforestation, putting this country in therdghplace behind the USA and China in terms
of total GHG emissions from human activity. Thathe reason why, being the world leader
buyer of palm oil, Unilever has been targeted bgdapeace as fueling climate change.
Taking now other products of Unilever such as dgtets and personal care products, the
usages of these products are intensive in energya fMatter of fact, while manufacturing
activities in Unilever are not accountable for Eu@Q emissions, suppliers and customers of
Unilever products are. To respond to this challetgglever introduced its new vision about
climate change around 2006, following an earlieam@mess/risk phase similar to the one
described above. The reduction of {gnissions for Unilever is now part of its overaiion
to minimize its environmental footprint (water, taigable agriculture, energy, packaging...)
all along the value added chain while deliverintpalle consumer goods.

Changes in boundary systems

The reformulation of the CQssue as a whole value-chain issue can be ilkgstittarough
the launching of long term global programs. DuPloas engaged in the developing of the
next generation of bio-fuels: Cellulosic ethangjpiat venture with Danisco, and Biobutanol,
under development with BP. DuPont also createsevatiding materials from renewable-
sourced feed-stocks and bio-based ingredients ddows industrial applications. DuPont is
expecting that 60% of its business will stem frdra tise of biotechnology to reduce fossil
fuels in the next decades. Such expectations rebd evaluated in the context of changes in
the whole value chain with their indirect consequeenfor agricultural sustainability. In 2004,
Unilever became a founding member of the Roundtabl&ustainable Palm Oil (RSPO). In

May 2008, following a public challenge from Greeape, Unilever formalized its

9 0On the link between Unilever and deforestationtbeeGreenpeace report (2008).
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commitment to draw all its palm oil from certifiedistainable sources by 2015. Through the
RSPO, the company supports an initiative to pusguree on suppliers and users of palm oil to
change their ways via certification bodies and NGUse future of this initiative remains
uncertain, given the many usages of palm oil, oitesmall proportions to other ingredients,
and by the many players at each level of the vatiged chai® In some other activities, the
global strategy seems easier to implement, suahtas, an activity in which Unilever is also
a world leader (Poret, 2009). In 2007, Unileveramrced its commitment to achieve in 2015
a sourcing of all its tea sustainably from a Raie$b Alliance Certification. This certification
involves measurements on ten sustainability indrsator producers: soil fertility, soil loss,
nutrients, pest management, biodiversity, prodatiie;, energy, water, social capital and local
economy. In all its divisions, Unilever managerspiement a “Brand Imprint Tool” that
prompts them to “think about where they sourcertimgredients and how they can get value
from communicating this to consumers” (Paul Polm@hjef Executive Officer, Unilever

website).

Diagnostic and interactive systems are systemdyichlanged

To elect as part of a stage 2 strategy, we haveeto how these visions have been
integrated into firms’ management and managemestes)s. The fact that the organizational
chart and the control systems have changed astrdlive of such integration. For example,
at DuPont, we now have a VP Chief Sustainabilitfic@f, a Sustainable Growth Review for
each business, a Corporate Environmental Plan, @ sygstematic link to compensation,
decentralized competence centers for sustainaldestiyr local champions, awards... At
Unilever, there are a Board-level Corporate Respditg and Reputation Committee and a
Corporate Responsibility, Issues, Sustainabilitgd &artnerships (CRISP) leadership team,
which review the BU strategic plans along the keyfgrmance indicators (KPIs) associated
with the global sustainability targets. This illkeges the importance of both quantitative
(KPIs) and subijective indicators (such as symbpfizes associated to local champions and

awards) in the incentive systems when conductiregegic renewal.

20 On December 11, 2009 Unilever announced thatspended its supplies from Sinar Mas, until it pdes
substantial, evidence that its operations did nevlved deforestation in Indonesia. Greenpeaceidered this
as a consequence of its pressure on Unilever.
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3.3 Putting the pieces together

The next two figures (3&4) summarize our two-stagedel and its application to the

DuPont case.

STAGE 1 STAGE 2
CO, Strategic Awareness/Risk Vision/Opportunities
Approach
No change Integration of the climate
Beliefs Systems policy strategy in the firm’s
vision
No change Systematic review of

Boundary Systems

portfolios’ activities
including suppliers and
clients’ relationships

Diagnostic Systems

— Measurement of CO
emissions at plant
level

— Incremental and local
adaptation of energy
efficiency programs

— Compliance approach

(regulation)

Interactive Systems

- Focus at corporate
level on risks
associated with
ongoing and future
regulation

(Re)designing of the firm’s
position in the value chain
targets’ setting

Integration of environmente
issues in strategic reviews

Joint design and cross-

functional implementation
of diagnostic and interactiv
systems

Introduction of financial ang
symbolic motivations

!

[¢7)

)

Figure 3: the two stage model
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STAGE 1
(1980-1999)

STAGE 2
(1999-2009)

CO; Strategic
Approach

Awareness/Risk

Vision/Opportunities

Beliefs Systems

As regards
environmental issues
ongoing compliance
beliefs systems are
not affected

New vision: holistic
approach to sustainability
through voluntary actions
including “footprint
reduction goals” antbr the
first time“market-facing
goals”

Boundary Systems

No questioning of
DuPont’s portfolio

since CFC represents

only 2% of total sales

Major move from fossil fuel
technology to green
technology

Partnerships along the valu
chain

Diagnostic Systems

Measurement of
CFCs emissions at
plant level

R&D programs to
generate substitutes

Interactive Systems

Launch of the
Alliance for
Responsible CFC to
preempt regulation

Direct involvement in
the elaboration of the

Montreal protocol

Change of organizational
chart and control systems

Nomination of a VP Chief
Sustainability Officer,

Implementation of a
Sustainable Growth Review
for each business

Cross-functional
competence centers

Local champions and
awards

Our analysis confirms the importance of transfognthe four types of management
systems in accordance with the CSR challengesdt démonstrates that shifting from a stage
one strategy based on risk and compliance to & dteg strategy whose goal is to generate
new innovations and strategic opportunities reguitg a cross-functional approach, and 2) a
coherent transformation of the four systems aligmeth the new strategic targets. As
claimed, it provides a more nuanced view than tload picture described in section 2. As it

Figure 4 : application to DuPont

will be seen shortly, it also provides a systemitimework to organize case studies.
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4 The Porter hypothesis revisited: what have we leat?

In this section, we come back to the Porter hymtheNill an increased environmental
pressure for the reduction of @@missions generate more profitability? Our contidn will
be discussed at two micro levels: the firm levetl ahe sector levef: We build on our

exploratory research to formulate questions thak lateresting to pursue.

There are probably as many case studies in whichsfibenefit from more stringent
environmental regulation and societal pressurenas e which they experience an increase
in costs and a reduction in profits. Our own cdadies confirm these ambiguous results. But
we can go one step further since we propose arsgtiteframework to organize these cases
studies. It suggests that the beneficial caseesudould be more likely to be in stage two and
the detrimental ones in stage one. A systematicofethis proposition would bring light on
the capacity of the corresponding firms to eitladeetfull benefit of the change or be sucked in
a compliance/risk strategy. Our main contributiontbis question concerns the hypothesis
that, to be in stage two, a firm must design itsagement systems in order to be in an
alignment of the middle managers with the visiontled firm formulated at the corporate
level. Another contribution of our analysis concethe dynamic nature of stage two. The
strategic turnaround that we associate with sugkpasitioning implies that the potential
benefit is risky and long termed. It certainly canme considered as a “free lunch” as

suggested by a literal interpretation of the Pdnigrothesis.

A more general question may be stated at the skstel: For instance, are there structural
factors that would imply that firms in the cemeatt®r would be more likely to be in stage
one while firms in the chemical or agro-food sestaould be in stage two? In other words,
would Holcim and Cemex be positioned as LafargeilevBayer and Rhodia would be
positioned as DuPont, and Danone and Nestlé asyémit It would indeed certainly be
worthwhile to see if our model may be applied & $lector level: could steel, petroleum be
considered as in stage one while chemicals, foathnaobile... be considered as in stage
two? Our research suggests some clues to investiget point: whether the nature of the
sector facilitates some diversification, whetheisitoncentrated on manufacturing or on the

21 \We leave aside the macro level.
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design and/or the assembly of components, or thafisiance of R&D and the speed with

which new products are introduced into the portfoli

Finally, and probably the most challenging issadpiaddress the question concerning the
possible identification of the key factors that Wbtrigger the passage from stage one to
stage two at the sector level. For instance, ong ecoasider that a sustained high price for
petroleum would accelerate the passage of chenficats stage one to stage two, assuming
that it is not already there. The identificationsoime firms already in stage two, in a sector to
be globally considered in stage one, would als@ ey factor. For instance, it may be that
some firms in the construction sector are alreadstage two: such as construction builders
which may have more flexibility to adjust theiratgies than the manufacturers of cement
and steel. Our research does indeed emphasizddnges that occur along the whole value

chain and the development of partnerships to tdkargage of these changes.

5 Implications for investors

In this section, we develop some implications timety be drawn from our work for
investors that are concerned with the possible anpgclimate change on the value of their

portfolios.

It is interesting to note that the debate about @@ong investors is also progressively
shifting away from cost and risk toward the questan how to capitalize on financial
opportunities. Investors increasingly believe tbtlahate change will present many business
opportunities in the near future (Deutsche Bank isahs, 2008; Oddo Securities, 2008).
According to a former leading consultancy, firmsiethwill recognize the challenge of
climate change early and elaborate on it to inrewall benefit from a competitive advantage
and therefore prosper (Lehman Brothers, 2007). Wewedespite acknowledging the
potential for strategic renewal regarding climatearmge, most investors keep assessing
companies with an awareness/risk approach and wisian/opportunities one. For instance,
the assessment tool being used the most by ingestoevaluate a firm’s COemissions

consists of calculating its carbon footprint, byireating its number of Certified Emissions
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Reduction (CER¥? The purpose of such calculation is to evaluatefith@ncial gains/loss
associated with theirtual valuation of these climate credits on the emissrading market
(e.g. virtual valuation since investors do not dliye benefit/pay for these CER). Although
this assessment permits the identification of tmend which have mitigated their GO
emissions (i.e. stage 1), it does not enable thextsen of the firms which have conducted
strategic renewal according to climate change §tage 2). Yet, it is this second type of
companies that investors should select for theirtf@ads to generate better financial

performance in the long term.

For investors to shift from a stage one to a stage approach when evaluating
companies’ CQ strategic approaches requires building new asssgsiools. Our two stage
model is an attempt to fill this gap. Namely, ibsld provide some guiding principles to the
guestion “which firms are in a position to matdgal what gains?” It suggests analyzing
differently a company in stage one from one in astago. In line with recent approaches
developed by brokers (Oddo Securities, 2008) awdhkating agencies (Innovest, 2007) to
assess firms based on their business opportuniggarding climate change, our analysis
insists on the importance of studying the poterfbal strategic and organizational change
generated by Cfemissions at the sector and firm levels. Firstlg, suggest maintaining the
so-called ‘best-in-class’ approach, which consgdtselecting the best firms regarding £0
emissions in each sector. Two reasons motivatectioge: on the one hand, when building a
portfolio, a firm must be assessed in comparisomstpeers; on the other hand, it cannot be
ignored that most of investors will not excludetses such as oil or building materials from
their portfolios even if they are considered aaggards in terms of CGtrategies. Secondly,
we suggest identifying different scenarios accaydimthe stage of the sector regarding,CO

strategies.

These two different scenarios can be outlined ategrto the following approach:

— Scenario 1 - the whole sector is at stage:one few sectors, all firms appear to be
more or less at stage one regarding, @issions, possibly in real estate, oil or

building materials. In such cases, the traditiomgproach based on risk/awareness

22 Certified Emission Reductions (CERs) are climatedits (or carbon credits) issued by the Clean
Development Mechanism (CDM) Executive Board for &sitin reductions achieved by CDM projects
and verified by a Department of Energy under thesrof the Kyoto Protocol.
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when assessing firms would be the rule. For ingtaman investor could start by
identifying the level of C@emissions associated with the firm’s operationd ask
for actions that mitigate these emissions. It cqurioceed to identify the GQrontent
associated with the products, anticipating thaar/dban tax of this content will affect

the market value of these products.

Scenario 2 - at least one firm in the sector isstge two this means that climate
change has generated business opportunities fosdbr, possibly in chemicals,
water or food products sectors. When faced with $lituation, an investor must favor
the most promising firms regarding g€lrategies. These firms can be identified using
the different characteristics developed in the sdcstage of our model, such as the
reformulation of the firm’s vision, corporate cuity the integration of dedicated
diagnostic, interactive systems in the generalmplanand control systems of the firm.

A more challenging grid would ask why and whenrmfivould move from stage one to

stage two. Our analysis suggests that the keyrattoconsider would be the following ones:

The ‘new vision’ that incorporates climate change a major ingredient of the
company culture should be based upon in depthnatestudies identifying the risks
for the company and its capacity to successfullgress these risks in a stage one

strategy.

The involvement of the CEO in the formulation ahé tommunication of the new
vision is a key factor, which is usual in organiaattheory. To discern such an
involvement from green washing, it seems importantink the CEO vision to the

formulation of explicit new CSR targets.

The quantification of these new targets should mtegrated in the management
control systems; note that it is possible to evalUdeom outside if this is the case
through an analysis of the KPIs introduced at thsirtess unit levels, along with
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changes in the compensation package, as well akanges in the general strategic

review process.

— The identification of a stage two strategy remaireschange in the carbon intensity of
the portfolio of activities of the firm, as well #seir positioning into the whole value
chain; the capacity of the firm to articulate itgrent strategy in this respect provides
a direct indication that its vision has changedbitsindary systems and is delivering

results.

— An interesting factor for assessing the change fstage one to stage two may be that
the firm now engages into positive partnerships amdractions with NGOs and

scientists to formulate and implement its strategy.

This move from stage one to stage two is easi@dotify in the second scenario (i.e. at
least one firm in the sector is at stage two) timatihe first scenario (i.e. all firms are at stage
one). Indeed, in the second scenario, other firamhe assessed in comparison to the sector
leader. In case of the first scenario, the reasdnsh explain why no firm has been in stage
two must be searched: Do the technical problentspilgavent from innovations require major
breakthroughs? Are clients reluctant to change®Hla® leaders an interest in the status quo?
Are the competitive forces not so important? Andfedh. Once the reasons identified,
investors may choose 1) to keep using a stage pm@ach when selecting the firms in the
sector; 2) to encourage the leaders of the sectshift from stage one to stage two; 3) to
favor firms at stage two belonging to other sectaus which can be good substitutes (for
example, investing in firms belonging to the oiflsees sector instead of the more classical
integrated oil & gas sector). While our research idantified the existence of different stages
to position a sector, further research is cleadgded to explain what prevents some sectors

from shifting from stage one to stage two.
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6 Conclusion

The objective of this paper was to revisit the Bwottypothesis from a managerial
perspective. We have proposed a framework to posdi climate change strategy of a firm
consisting of a simple two stage model: awarenieksin which compliance and incremental
improvements are the rule, and vision/opportunithich may induce a more global re-
assessment of the portfolio of the firm including fielationship with suppliers and clients.
Our construction is based upon three case stuBieBont (chemicals), Lafarge (building

materials) and Unilever (consumer goods).

The results have been used to revisit the possdigionship between an increase in
environmental constraints and the profitabilitytteé firm, contingently at the stage the firm is
considered to be in. Moreover, a number of keyoiacthat may trigger the shift from stage
one to stage two have been identified: integradibtne climate change policy into the beliefs
systems of the firm, involvement of the CEO in fbemulation of the environmental targets

for the whole company, integration of these targatsthe planning and control systems.

Our work suffers from a number of limitations: oempirical base should clearly be
extended. This may lead to a refinement of the maddesome point, this should generate a
number of hypotheses that would be amenable t@mgic testing. On the more practical
side, the implications we have developed for inmessshould be made more operational. In
spite of its limitations, firms and investors malgabe interested in using our model to
position their own strategy. The clear architectwfe the model would facilitate this

positioning and, hopefully, provide a useful stagtblock for further analysis.
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