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Abstract

The conventional literature on the regional poltitsn of innovation in China suggests that basedthan
granting and application of patents the Coastabregs at the forefront of innovation in China. Hewver, the
results of this paper based on cement firm capétitin and their published CSR reports suggestsnthaket
capitalisation and access to financial resourcasnmre significant driver of innovation to redwe/ironmental
air pollution than government laws, regulations @8R guidelines. This finding does not contradicthwi
endogenous economic growth theory which is baseishmmovation which asserts the importance of govenmm
intervention. Rather, the results of this papeigests that government intervention should not Isedbaolely on
laws, regulations and CSR guidelines on environaieair pollution but that these should be aligneithw
subsidies to cement firms to help them to fund V@mtion. However, the government would also be &bleind
research institutes specifically linked to the catmedustry.

Keywords: Cement industry, China, CSR, Government Regulatiom®vation.

1. Introduction

China’s rapid economic growth since the introduttaf free market economic reforms in 1978 has s&en
increase in air pollution and the emission of,@GMa global level. The transition of the Chineser®my from a
centrally planned economy to a hybrid market econdvas nurtured entrepreneurial activity. The insesh
urbanization of cities and the rise of mega-cisesh as Beijing, Shanghai and Shenzhen have irxtetas

need for more buildings. This has increased thd fgresteel, cement and aluminum (Chan et al., 0B&t the

production of these materials results in substhatigollution. In China air pollution is not onby serious health
hazard causing cancer and cardiovascular illneasemgst other things but it is also getting worsspite

government assurances that it is getting bettertt8/V2012). The disparity between what the govemtmesays
and the disparity in the quality of air in Chinayrae due to the fact that the government excludéstances
such as Ozone and particulate matter known as PR@m its air quality index. This ensures that wren

quality is measured, the result shows that it tselp¢han it actually is (Watts, 2012).

Traditional economic theory suggests that firgoge objective is to maximize profits. The introtian of free
market reforms into China’s economy since 1978 drasouraged Chinese entrepreneurs to set up firhs an
multinational firms to enter the Chinese markete TBhinese economy has become a hybrid free market-
centrally planned economy. However, the increasimgortance of corporate social responsibility (CSR)
firms suggests that this may be changing. CSR @sphat firms should go beyond its traditional objes of
wealth maximization of its shareholders and memag@mnce with a country’s law and regulations byiaaty
improving the welfare of third parties (Lin, 2012). economics terms this means that firms mustacéduce
and/or eradicate the negative externalities whideeaas a part of its economic activities. So aational
environmental legislation and company best practiteugh CSR related governmental directives chrangi
firm’s attitudes towards innovating to reduce afigtion? It would seem that the major drivingderwhich has
encouraged Chinese companies to embrace CSR pgobgipears to be tougher environmental and labour
legislation by the Chinese government over theftagstyears (Ramesh, 2012).

China is the world’s largest producer and comsr of cement. Cement production leads to sigamific
regional and global environmental pollution dug¢hte production of S& NO,, CO, and PM (Lei et al., 2011). It
would be logical to deduce that as China is thgdstr producer and consumer of cement then Chinalmaubhe
biggest contributor to not only regional pollutibat also to global pollution through cement proéuct The
cement industry in China is the largest source MfdMissions as well as the largest source of €@issions
due to fuel combustion and as a by-product of cbahprocesses during the production of cement ¢t eil.,
2011). The urgency of understanding what firmstipalarly cement firms in China are doing to redube
emission of CQ has increased with the news that the level of @COthe atmosphere has reached 400 ppm
(BBC, 2013). According to the latter the earth has seen this level of GOn the atmosphere for at least 3-5
million years ago. Increasing atmospheric, @@l make harvests fail across whole continentsval as making
hundreds of millions homeless (McKie, 2013). Thevament of populations from uninhabitable places to

97



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) g
Vol4, No.13, 2013 ISt

habitable places will lead to armed conflict andhaps global war amongst populations. The US andeSk
governments are co-operating on the developmecieah technologies and China’s latest five yean pk911-
2015, has bold objectives with regards to redudimtystrial pollution (BBC, 2013). While it is cleavhat is
happening at the macro-environmental protectiorellethings are not so clear at the micro-enviroriaen
protection level. C@emissions, between 1928 and 2012 from other sswweh as the burning of solid, liquid,
gas fossil fuels has been increasing by a far gremnhount than the G@missions from cement production,
Boden et al (2010). However, G@missions resulting from the burning of fossillfut produce cement has
also been steadily rising especially since 1978,ysar in which China’s economic reforms commendéils
paper will focus on the cement industry in the @bk context and investigate how CSR may be related
corporate innovation which reduces air pollution.

This paper aims to extend the investigation intin€se domestic cement companies and provide assessn
the CSR reports of these firms in terms of legistatcompliance, resource saving and utilisationstea
treatment and innovation. The innovation in Chinesment company CSR reports has been evaluatedns t
of product innovation, improved technology, indegent innovation, innovation achievement and managem
innovation. But the most pertinent aspects of imtimn which will be discussed in the case studgtes to
improved technology and independent innovation. ifighodology which will be adopted in order to gsael
how government regulations and CSR is driving iratimn in the cement industry in China will be aecatudy
of Chinese (state owned and private) and foreigneceg companies in China’s coastal region, cenggibn and
western region. The common characteristic of allhef cement companies to be analyzed is that thdlon
the Shanghai stock exchange. Among all cement coiepdisted on China’s domestic stock market (Shang
and Shenzhen stock exchanges), nine cement corspahieh published CSR reports in 2013 were selefctied
further analysis. This kind of analysis will fatdte an understanding of how environmental leg@statnd
government directed CSR best practice could belitieig innovation which may contribute towards
technological change which may reduce air polluto€hina. Furthermore, such an analysis may alsiithte
an understanding of whether such innovation mayobation dependent and whether government regulatio
and/or CSR is the key driver of such change.

2. The Economics of Innovation

One view of how economic growth occurs is thasithirough technological change (Mokyr, 2010). Thee
two theoretical perspectives from which innovatamd technical change occur, exogenous growth theody
endogenous growth theory. Exogenous economic growithels predict that long run economic growth caly o
occur due to changes in the growth of the populattd a country and through improvements in labour
productivity (Salvadori, 2003). So only governmenticies which impacted on the demographic strectira
country and on the productivity of its labour foreeuld promote long run economic growth. The imation of
accepting exogenous economic growth theory is goaernment fiscal and monetary policy would have no
impact on long run economic growth. However, ecoiedimeory does suggest that government macroecanomi
policies are important to maintain stable econognmnvth. Keynesian economic theory contended thamwthe
economy was in a recession then governments shollmv an expansionary fiscal policy by increasing
government spending. But this depended on theioakitip between inflation and unemployment beiraiplet
The monetarist critique of this relationship, knowaa the Phillips Curve, proved to be a severe hlow
Keynesian economic theory (Knoop, 2009). Monetsiiistroduced the importance of consumers’ exprectsit
on influencing government economic policy and teedfor the stable growth of the money supply theoito
maintain stable economic growth (Knoop, 2009). Wleikogenous economic growth models did not incagor
the role of government macroeconomic policy in dateing long run economic growth, a new generatbn
economic growth models did (Salvadori, 2003). Thgesvth models, endogenous growth models also gdagh
explain long run economic growth by consideringtdas which the exogenous models did not. Theserothe
factors included the structural characteristicthefeconomy as well as the role of knowledge. Tag v which
rationally optimising economic agents behaved daeitged long run economic growth as an endogenous
equilibrium outcome. But the way in which ratidgabptimising economic agents behaved depended on
government macroeconomic policy and technology.s€he turn defined the structural characteristitshe
economy (Salvadori, 2003). But it is more true &y shat endogenous economic growth is dependerhen
interaction between technological innovation ane structural characteristics of the economy (Aghéoral.,
1998). The structural characteristics of an econamy simply be the size of firms and the way inahhthese
firms produce output and engage in economic agti8chumpeter defines two pathways for innovatiomm
economy (Holler, 2010). Firstly, small firms inndgathrough a process of creative destruction where
entrepreneurs entering a market may use knowleddlei public domain to make their own innovationsl a
capture market share. These innovations may theoniie accessible to imitators because the entrejurengy

not have sufficient financial resources to prothetinnovation. Secondly, large firms innovate thglo a process
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of creative accumulation whereby they are abledbuoih existing R&D through patent protection. Thss i
assuming that large firms have enough financiabusses to prevent the expropriation of its innamasi The
result is a different market structure from thatihich creative destruction occurs (Holler, 201¥)humpeter’s
process of creative destruction can be considerdzktthe same as considering the process of inbovas a
distinct economic activity with its own causes agftects (Aghion et al., 1998). This theoretical wpmint
allows for an analysis of the emergence of inn@vaih an economy due to legal frameworks and thgaohof
that innovation on long run economic growth. A ledamework, such as the emerging environmental
legislation in China will act as an incentive farth firms and entrepreneurs to innovate in orderoimply with
government laws which act to restrict environmeptalution.

3. CSR and Innovation

CSR as an elusive concept has been an issue afreoincthe business world in last two decades.igyend of
1990s, CSR becomes widely accepted idea by govemnroerporations and individual customers (Min-Dong
Paul Lee, 2008), and about 90% of Fortune 500 ficossidered CSR as an important part of their
organizational goals and actively reported CSRvaigts annually (Boli and Hartsuiker, 2001). Monedamore
companies now realized that CSR issues have palteintipact on organizational performance related to
innovation and diversification. Researchers belithat there has been a growing concern over CSRsss
business world. When studying CSR, the first cosrsition is the systematic definition of CSR froneyious
researches. In the past two decades, differentitiefis of CSR have been proposed according tcarekers’
own perceptions, knowledge and experiences in sigdthis subject. Likewise, the term ‘innovationash
experienced some arguments. Researchers presbate@3R may or may not add values to the management
strategies, such as ‘innovation’. Some managersramald CSR as essential elements of their strategic
management programme, while others perceived & asurce of innovation (Allen & Husted, 2006). hist
aspect, innovation can be regarded as auto-tranaf@mm process of the business, including new typies
products and services, new technology, patents,e nefficient processes of HRM and new form of
organizational structure, etc. While some of thgesechers perceived that new technology and newdupto
views of innovation have outdated and the new goincan be outlined as a broad, continuous, systemat
activity operates throughout the organization (Saavh Wolcott, and Arroniz, 2006; Hamel, 2006; Vdad
MacGregor, 2007). This idea supports the sustdihabiew of CSR. It could be argued that CSR caad to
innovation when organization addresses its own @win sustainability and collaborates the needsiérde
stakeholders in the society.

Considering organizations in difference industries/e different requirements and driver, it is coempto
understand the relationship between CSR and inimowadn one hand, researchers believe there’skaolink
between two concepts. It is argued that CSR ingesfilegal responsibility limits the creation amdvation of
the organisation and reduce competitive advantd§emlton and Ismail, 2000). Meanwhile, Burke and
Gaughran (2006) argued that “compliance with legish is the key driver” of the CSR activities aitds
difficult to achieve economic sustainability if teeare no supportive policies. Pimenova and Va26i04)
conjectured the primary concern of CSR activiteeshieir public image and reputation and it is thrargick of

the marketing strategy. On the other hand, reseescbelieve there’s strong correlation between GBR
innovation. MacGregor et al. (2007) claimed thaamizations may not survive as fail to promote @&R lead

to no innovation and design can build the strongtienship between CSR and innovation. Little (2086&ued
that CSR initiatives can lead to innovation throulgé use of ‘social, environmental or sustainapititivers to
create new ways of working, new products, servigagcesses and new market space’. From various
international studies, it may conclude that CSR immgvation relationship can be different in orgaions in
terms of different sector, size, culture, governtakpolicies and economic situation. Various stadiave
identified the relationship between CSR and inniovatMost of the CSR research has laid excessiyehasis

on the business cases in western countries or mesteporations in China. There’s few studies oetli CSR in
Chinese domestic organizations. With the fast gngwof the economy and increasing concern of the
environmental issues in China, there’s a needdk & governmental policies, CSR and innovation.

3.1 CSR in China

Accompanying with the adoption of the open-up polit 1978, CSR has experienced three stages ofigwvol

in China. The first stage is from year 1978 to 198fich focuses on economic responsibility. China baen
undertaken economic system reforms which aim pilynan faster economic development and government
introduced the basic legal responsibility of cogimms. CSR in terms of environmental and employissues
have been overlooked to some extent. The secogd sdrom year 2000 to 2005 which focused on corscef
labour force. With the accession to WTO, the adw&nglobalisation, shortage of resources and poltit
corporation are under great pressure from goverhma@d public to behave responsibly in the society.
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Favourable policy and legislations and public aminare mainly focused on the rights of the labaucd. Due

to a large number of media reports of related issseme business began to improve the working tondiof
employees and increase employee wages. The thigé & from year 2006 up to now which is the irdéign of
CSR. As the second revision of the ‘Company Lawsweaxecuted on January 1st 2006, the companies were
forced to take the social responsibility and the&pection from government and public. This requaasipanies

to emphasize on not only economic responsibility &hareholders, but also responsibility for sogiety
environment, culture and community. Government hdsoduced legislations to promote CSR activities.
Accordingly, the Ministry of Labour, the MinistryfdCommerce and the Chinese Enterprise Confederation
(CEC) have all organised investigation committeesttidy the development of CSR in China (Zhou, 2006e
China WTO Tribune (2012) released a cross-sectarialysis of CSR reports in mainland China fromudan
1st to October 31st 2012 to shed light on the fategelopment of CSR reporting in China. The fiest months

of 2012 released 1337 CSR reports which achievaaiease of 63.6% over the same period in 2011 r&pert
number in Eastern region accounts for 68.6% withinanease of 43.1%; Central and western regionk wiit
increase of 18.4% and 50%. The number of CSR refrarious industries has a certain level of dmwuch

as the construction sector including cement ingusicreased by 154%. The number of reports of stateed
enterprises increased by 1.36 times, the numbegpafrts of state-holding enterprises, foreign anddiKong,
Macao and Taiwan enterprises and private entegpgean 4.7%, 47.1% and 3.2%.

Correspondence with the development of CSR in Chirdhthe distinctive role of the government legistzs,
contextually based CSR research is advocated hyndber of researchers (Gao, 2009; Moon and Sher);201
Noronha et al., 2012; Wang and Qin, 2010). The stigation of 100 top companies in China in 2007 dGa
2009) shows that only 28 companies established R-IE® column in their official websites. CSR adties
considered in this analysis including: improvemehftproducts and services, profit and tax submitedhe
government, anti-unfair competition, respect busineontract, issue guideline for business, eneeyyng,
environmental pollution control and sponsorship awhation, etc. It also revealed that economicesisu
addressed 326 times, while environmental pollutontrol issue is only addressed 36 times in théicial
websites. This research concluded that econommonsibility is still regarded by corporations assffisocial
responsibility, and environmental responsibilitylyoattracts limited attention. Kong et al, (201Xed CSR
index in China to measure firm efforts on enviromhaé protection activities and investigated thamnpanies in
environment industry could improve their marketuesl and gain benefits by strengthening their enuiental
protection activities. It also suggested that goweent enact appropriate legislations to improverenwmental
protection activities and the sustainable develaggroéeconomy. The recent work by He (2011) studiechent
companies listed in the Chinese stock market andddhat large size firms tend to publish CSR repand
there’s no correlation of CSR publication with owstép and Return on Equity. He (2011) also argued t
foreign-owned company tends to released more ddt&iiSR report than state-owned and private companie
There’s growing attention of the CSR concept by gbgernment, but it's still limited CSR implemeriteits
from Chinese corporations. With regards to innawatin the cement industry in China, six categomés
innovation have been identified, Da Qi Xu et aD12). But this study did not investigate the lirddween the
CSR responsibilities and reporting of Chinese cantempanies with innovation in the cement industriye
categories of non-CSR related innovation in then€éé cement industry included management innovation
capability, input innovation capability, researcimdadevelopment capability, manufacturing capabhility
marketing promotion capability and output innovatiapability. Some of the non-CSR related innovegtin
the Chinese cement industry are shown below:

Table I: Innovations in the Chinese Cement Industry
Source: Xi et al. (2013)

Innovation Detail

High temperature waste gas introduced to dry rawerizds

Vertical Mill for Raw Material Grinding and increase production capacity

Roller Press for Raw Material Grinding Energy utilization improvement through the roll rgting

effect
Co-grinding system Roller press used in pre-grigdimough roll grinding effect.
Alternat_|ve fuel  technology  for — currer tAlternative fuels used for calcination in cemenihgi
production
g;rctj)s(;iocnapture and Storage CCS for Ce"reé]}nissions from cement kiln fed into the earth tiylopipe
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4. Environmental Legislation in China

Increased public awareness of the effects of potiun Chinese society and the diffusion of puldjnion on
the subject through mass media outlets such asnteenet has caused the Chinese government toaisere
environmental protection regulations. However, wtikentral government has enacted tougher envirommnen
protection laws which are equally applicable to Wiwle country, the effectiveness of the implemgotaof
these laws at a regional level has varied (Bey@962 This has led to the situation such that & thgional
implementation of central governments environmeptatection laws is tougher in one region of therdoy
than in another then the polluters will tend to laggerate in regions of the country where implemtorais
either lax or non-existent. In some cases firmsctvHind domestic regulations too expensive to cgnwath
will invest in operations in countries where ennimental regulations are either very thin or norsexit.

In China the State Council is the origin of adnti@sve rules, regulations and laws which are ayyhlie to the
whole country. Nevertheless, below the State Cduiesi the Commission for the Protection of Envimmntal
and Natural Resources (CPENR). It is the role ef @PENR to co-ordinate environmental protectionknas
well as to formulate environmental policies anddglines. The administrative arm of CPENR is theteSta
Environment Protection Administration (SEPA). SERa#s a number of functions (Beyer, 2006). Firstlys the
responsibility of SEPA to determine and issue emuinental policies which relate to the protectiortted air,
water and soil as well as to the disposal of facteaste. Secondly, SEPA provides advice to regional
government regarding environmental protection matteé=inally, SEPA is responsible for overseeing
environmental protection at a national level. Wigfevironmental rules, regulations and laws may ei@afiom
the CPENR-SEPA route it is also possible that egngovernment ministries such as the Ministries of
Agriculture, Energy, Forestry and Water Resour@salso formulate environmental rules, regulatiand laws
(Beyer, 2006).

Table 1lI: Evolution of Environmental Protection Regulatory Framework in China: 1978 - 2002

Source: Beyer (2006)

Year Law

1978 States responsibility for the environment adeconstitution
1979 Environmental Protection Law

1982 Marine Environmental Protection Law

1984 Forest Law

1985 Grassland Law

1987 Air Pollution Prevention and Control Law

1989 Environmental Protection Law amended

1991 Water and Soil Conservation Law

1995 Solid Waste Pollution Prevention and Control Law

1997 Criminal Law revised - Chapter 6 of Chapter IV

1998 Forest Law amended

2000 Law on the Prevention and Control of Atmospheric P8ution
2002 Grassland Law amended

2002 Cleaner Production Promotion Law

2011 Water and Soil Conservation Law Amended

At the local regional level Environmental ProtentiBureau’s, which are funded by local governmeats,
responsible for issuing local regulations and lasswvell as supervising and monitoring environmewalk. In
China civil claims brought against polluting firnase usually done so under the Law of Civil Procedur
Compensation claims brought by Plaintiffs for angd caused by pollution are codified in Article @flthe
Environmental Protection Law. However, the majoritfy cases are settled through a process of mediatio
involving local Environmental Protection Bureausey®r, 2006). Table Il above shows the chronological
evolution of environmental protection legislatianChina since the start of the country’s econoraforms in
1978. In the context of water pollution the mospaortant aspects of environmental legislation inm@hielates

to the Environmental Protection Law, Solid WastdWRion Prevention and Control Law, revised Crimihaw,
Cleaner Production Promotion Law; and the Water 8od Conservation Law. Article 5 of the amended
Environmental Protection Law, adopted in DecemI®89] states that (PRC, 2013):

‘The state shall encourage the development of dgucén the science of environmental protectionersgthen
the study and development of the science and tehnof environmental protection, raise the sciégntand
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technological level of environmental protection amepularise scientific knowledge of environmental
protection.’

Table Ill: Major Environmental Objectives — 10", 11" and 12" Five Year Plans

Source: Compiled from (Ramesh, 2012) and (Wang, 201

Five Year Plan Major Environmental Objectives

2001-2005 (10th Five Year Plan) Collect fees frastiyting firms to finance environmental protection

Reduce energy consumption per unit of GDP by 10% @wmilutant

2006-2010 (11th Five Year Plan) discharge by 10% by 2010

Restructuring of industry to reflect environmergedtection

Improve environmental protection law enforcement

Use technology and innovation to improve environtakprotection
i.e. clean coal technologies

Improving public education with regards to envireamtal protection

Improving co-operation between local and nationalvegnments
regarding environmental protection

2011-2015 (12th Five Year Plan) | Improve quality of economic growth

Lay foundations of a modern and prosperous society

Non-fossil fuel consumption to increase to accdantl5% of nation's
total fuel consumption.

£370 bn devoted to information technology, cleanergwp,
environmental protection and scientific researath ianovation.

Bids for various research projects on environmemtadection

The most important law which was applicable to Rallution was the Law of the People’s Republic bfr@ on
the Prevention and Control of atmospheric pollutibhe pertinent sections of this law are Articlg;s8, 9, and
24. Article 3 stipulates that (MEP, 2000):

‘The state takes measures to control or graduadiduce, in a planned way, the total amount of thénma
atmospheric pollutants discharged in local areabeTocal peoples governments at various levels! bl
responsible for the quality of the atmospheric svinent under their own jurisdictions, making plaarsd
taking measures to make the quality of the atmag&pleavironment under their own jurisdictions mekee
proscribed standard,’

Article 8 of the law states that local provincialvgrnments should reward units or individuals wheehmade
outstanding progress in the prevention and comtr@tmospheric pollution (MEP, 2000). Moreover, @ciing

to the latter Article 9 of the law stipulates thlaé state should support scientific and technieaéarch which
facilitates the use of clean technologies suchoter £nergy, wind energy and water energy. Artideof the
law prohibits the extraction of coal which has eith high sulphur content or a high ash contentRMEDQO).

The Solid Waste Pollution Prevention and Controv(WPPCL) was adopted by China in October 1995 and
amended in December 2004, while becoming effedtivipril 2005 (PRC, 2005). This law deals with pibn
caused by the illegal dumping of solid waste byitsior individuals in rivers, lakes, canals, chdangeservoirs
and bottomlands, banks and slopes below the higtestr lines of such sites and other sites’ (PRID52. The
eradication of pollution due to solid waste throuigiovation is enshrined in Article 6 and Articl® af the law.
Articles 6 and 19 of SWPPCL is very similar to A& 5 of the Environmental Protection Law because i
emphasises the role of the state in facilitating anpporting research which is innovative enougheglt in
technologies or processes which either reduce adi@ate environmental pollution due to solid wasthe
National Development and Reform Commission (NDRCjesponsible for the implementation of the Cleaner
Production Promotion Law (CPPL). The CPPL was aelfiy China in June 2002. The main provisions ef th
CPPL which are pertinent to this paper are Artiéled9 and 20. While Articles 6 and 20 state thedrfer the
state to act as a facilitator of innovation foracier production, Article 19 states the need by ditm recycle
waste water (NDRC, 2002). The most important pathe Water and Soil Conservation Law is the stfigh
that county level water administration units shodtdw and implement plans to conserve water lodsratduce
and eliminate soil erosion. This is on the basid @hina loses 3.5% of its annual GDP due to was=s and soil
erosion (CB, 2011).

Table 1l above shows the major environmental diljes which can be associated with thd" 101" and 1%
Five Year Plans. While the £@Five Year Plan has a very narrow focus with regaodenvironmental protection
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the 11" and 12" Five Year Plan have a broader focus with regasdmtironmental protection. However, it can
be seen from Table Il above that thé"Flve Year Plan lays more emphasis on researchtéstmologies and
processes which may reduce or eliminate environahg@atlution. More specifically the Chinese goveemhis
inviting bids from third parties to conduct resdaon various aspects of innovation with regardghéoreduction
or the elimination of environmental pollution.

Table IV: CSR Initiatives in China
Source: Compiled from (Lin, 2012) and (USCC, 2012)

Year CSR Initiative

2005 Responsible Supply Chain Associations CSC9000T

2006 Article 5 of Chinese Company Law

2007 Circular on Enhancing Environmental Survedlaon Exporting Industries

2008 CSR Principles for State Owned Companies

Table IV above shows CSR specific initiatives by @hinese government and sectors of Chinese iyd&ich
initiatives began with the issuing of CSC9000T hg China National Textile and Apparel Council in020
However, the CSC9000T was quite limited in its scdpwards CSR because of its sole emphasis on
management responsibility towards labour. Howether Chinese government enacted China’s Companyithaw
2005 and Article 5 of this law referred specifigaib a firms; compliance with laws, administratiegulations,
social morality and business morality, acts of gfaith, acceptance of supervision by the generalipand
government and the acceptance of social respoitisitil(CD, 2006). It can be seen from this that thgal
requirements of CSR for Chinese companies as atgdilby Chinese Company Law is vague and lackssfocu
There is no specific requirement that Chinese cariggashould have any environmental responsibilit@es
society and to third parties. On the other hand2007 China’s Ministry of Commerce issued a ‘Ciegzubn
Enhancing Environmental Surveillance on Exportindustries’. The purpose of this was to prevent €gn
firms which were environmentally unfriendly frompetting goods (USCC, 2012).

In 2008 China’s State Assets Supervision and Adstriaion Commission (SASAC) issued mandatory CSR
guidelines for China’s State owned EnterprisestHeummore, since then the SASAC has encouraged Ghina
State owned Enterprises to issue CSR reports artld2&sue CSR reports in 2009 (CCSR, 2009). Thetmo
important aspects of the CSR guidelines with regdodthe environment are Articles 3, 6, 7, 9, 1d aa.
Article 3 stipulates that fulfiling CSR requiremenwill allow the goal of sustainable developmeathe
attained. The goal of sustainable development iphasised by Article 9 which states that state owned
enterprises should strive to make profits whichsargtainable. Article 6 stipulates that the heddstadze owned
enterprises should set CSR requirements whichawilias a model for development of the legal framkwath
regards to environmental protection. But Articlstipulates that state owned enterprises shouldyriate CSR
development with corporate restructuring. The thesherticle 9 is also supported by the requiremeats
Article 11 which states that state owned enterprisbould strive towards resource conservation and
environmental protection through their CSR relgpeticies by adopting technological innovation irder to
reduce harmful emissions and save energy. Howaltegugh harmful emissions should be reduced ardggn
consumption in production reduced, the technoladppéed should increase production efficiency so dldput
and profits increase. Finally, article 12 stiputatbat the heads of state owned enterprises sliacildate the
development of the mechanisms of innovation inrtbaterprises while also increasing investment dipenin
research and development of new technologies doctirporate restructuring can be driven by techgiokd
innovation.

5. Conceptual Framework

It could be argued that there’s a significant catiom between China’s rapid economic growth and
environmental pollution since the free market eenicoreforms in 1978. However, the increasing concafr
CSR and government regulations drives companiesitsider more on organisational performance in $esin
innovation and diversification than profit maxintisa.

103



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) g
Vol.4, No.13, 2013 ||$ E

Figure 1: Conceptual Framework
Source: Author
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This paper fills the gap in previous literature amdues relationship between government laws, C&R a
innovation. In addition, the conventional literawn the regional polarisation of innovation in @hisuggests
that coastal region is at the forefront of econodgeelopment and innovation in China. However, fthdings

of this paper based on case study of nine cemanpanies’ financial size and published CSR repartgssts
that market capitalisation and access to finaneisburces is a more significant driver of innovatio reduce
environmental pollution than government laws, ragahs or CSR guidelines. Furthermore, as thealitee
indicates (Lin and Tan, 1999; Chow, C.K.M. et &12), China’'s state-owned enterprises are undébsaiget
constraints. Chow, C.K.M. et al. (2012) examinedn@ls listed companies from 1997-2003 and found tha
firms with larger shares of state ownership shoss Imvestment cash flow sensitivity than firms widkwer
shares of state ownership. This implies that stateed enterprises under soft budget constraint lbss
motivation to innovate as excess of expenditure @aenings will be paid by the government; whilévate-
owned and foreign-owned are more likely to be imedlin innovation as they are under hard budgestcaint.
To sum up, a conceptual framework (Figure 1) isettgyed to support the findings and discussiongisffiaper.

6. Case Study: CSR, Government Policy and Innovatioin the Chinese Cement Industry
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Figure 2: Stages in the Production of Cement
Source: (Lamas et al., 2013)
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The main component of concrete is cement and vthdeformer is the second most used material ot etime
latter is the first most consumed (Lamas et al,320China accounts for 50% of the world’s outptitement
(Alun et al., 2013). In order to produce one tort@fment, 60-130kg of fuel is required or 110kW'elgfictricity
(Lamas et al., 2013).

The high energy consumption for the production efmnent can be accounted for by the fact that high
temperatures needs to be reached. The producticenoént has involved the burning of fossil fuelstsas coal,
fuel oil, coke and petroleum. However, this is nolanging with the emergence of techniques suchoas ¢
processing in which either part of the fuel or thev material is replaced by waste. Without co-pssogy
energy consumption accounts for 30% of the cogirofiuction of cement (Lamas et al., 2013). The €gn
cement industry is characterised as being the biggeergy consumer as well as the biggest air fawituin
China (Alun et al., 2013). Moreover, 90% of cemiaits in China are not of the rotary type but af¢he shaft
type. The shaft type kilns are less energy effictean the rotary type kilns. Furthermore, anothreblem with
the Chinese cement industry is that it is dominadigdstate owned enterprises and small scale opesati
(Shimoda et al., 2012). This means that by thetuneathese enterprises will have access to lessdial
resources and less innovation compared to a née-@tened firm. This is the conventional held viewieh also
suggests that inward foreign direct investment rlap force Chinese cement companies to merge withigh
ones leading to a diffusion of management and feahimnovation into the Chinese cement industryiif®da

et al., 2012). Figure 2 above shows the variougestan the production of cement. While rotary kilmkich
cause less pollution are used by cement compamidsvieloped countries, this is not the case in £kihere
environmentally polluting shaft kiln and wet kilase used. These cause substantial environmentablhittion
due to dust emissions which attribute to substiyfizcreased PM measures (Baxi et al., 2005).
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6.1 Chinese Cement Companies with CSR Report

The companies chosen for analysis were all cemamipanies listed in Chinese stock market (both Shiaing
and Shenzhen stock market). Among 24 cement fiistedl 17 are state-owned, 5 are private-owned\aadite
foreign-owned. Up to May 2013, 9 out of 24 firmybaeleased CSR reports and they are presentbd ifiatble
V on the basis of size in terms of the capital.nfrtbis table we can see that large cement firmsreme likely
to publish CSR reports. It can be seen from Tabtha¥ seven of the firms are state owned, one @liyawned
and one foreign owned. Figure 3 below shows the ofa@hina with the provincial locations of the carhe
companies with CSR report to be analysed in the sagly.

Figure 3: Map of China Showing Cement Companies tbe analysed
Source: Compiled by authors

‘L. fvhui Canch

2. BB

3. .ilin Yatai

A. Targshan (idonp
E. Huasin

6. Xivjang Tiznshan
7. Henan Tznali

B Cugngdang Taps
E. Fujian

It can be clearly seen that from Figure 4 thattef tement companies CSR reports is to be studiesl, o
(Xinjiang Tianshan) is in the Western region, tvduéngdong Tapai and Fujian) are in the South Cbeegmn,
three (Anhui Conch, Huaxin and Henan Tongli) aréhimCentral region. Another three cement compaariesn
Northern China, (BBMG, Jilin Yatai and Tangshandpdig). It is these nine companies CSR reports whécte
been analysed to evaluate the extent of the infmvathich has taken place within these companiegdoce
air pollution, with CQ emissions particularly in mind.

regarding environmental pollution since the stdganomic reforms in 1978.
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Table V: General Information of Cement companies Bted in Chinese Stock Market
Source: Compiled and Translated by Authors from Conpany CSR Reports.

Name Capital | Size Ownership Registered location Province Registered [ ROE Ranking 2012 Ranking
2013 Ranking date Capital (%) on ROE turn on
Billion (million) over Turnover
RMB (million) 2012
1.Anhui Conch Cement 87.524 1 State- 07/02/2002 Central Anhui 5299.3 851 3 32247 1
Co.,Ltd. owned
2.BBMG Corporation 83.162 2 State- 17/07/2009 North Beijing 4283.74 8.35 4 23920 2
owned
3.Jilin Yatai (Group) Co.,Ltd.| 43.25 3 State- 15/11/1995 North Jilin 1894.73 4.92 9 8285 5
owned
4.Tangshan Jidong Cement 41.504 4 State- 14/06/1996 North Hebei 1347.52 2.05 13 11099 3
Co.,Ltd. owned
5.Huaxin Cement Co.,Ltd. 23.291] 5 Foreign- 03/01/1994 Central Hubei 935.3 3.23 12 8814 4
owned
6.Xinjiang Tianshan Cement 19.157 6 State- 07/01/1999 West Xinjiang 880.101 5.31 7 6096 6
Co.,Ltd. owned
7.Henan Tongli Cement 5.218 12 State- 19/03/1999 Central Henan 426.799 8.58 2 3130 9
Co.,Ltd. owned
8.Guangdong Tapai Group 5.118 13 Private- 16/05/2008 South Guangdong 894.656 3.68 11 2407 10
Co.,Ltd. owned Coastal
9.Fujian Cement Inc. 4.34 15 State- 03/01/1994 South Fujian 381.874 - 23 1149 16
owned Coastal 18.85

The cement sector in China is high on yield but lom innovation (Alun et al., 2013). Improving engrg
efficiency and cutting down on energy consumptialh lead to a reduction in the emission of greerd®gases

such as nitrogen oxides (NQsulphur dioxide (S¢), Carbon Dioxide (C¢ and particulate matter (PM) (Xi et
al., 2013), The reduction in the emission of gresrse gases and reducing the climate change effécts
atmospheric pollution is now a prime objective foe Chinese government. This has been evidencetieby
Chinese government’s formulation and implementatiblaws and regulations

The laws and regulations have been supplementéidebybjectives of the f2Five Year Plan and the coding of
firm level environmental responsibility in the Corate Social Responsibility criteria stipulatedthg SASAC

for state owned firms in China. Some of the innmrat in the Chinese cement industry were shownabl€ |
above. The analysis of the nature and kind of iatiomns made by each of the 9 cement companies to be
analysed was conducted on the basis of analysmdptbst CSR report for each of the companies. & hese
written in Chinese and were translated into Endliglthe authors. Furthermore, the analysis is duithto four
sections. The CSR report of each of the 9 compamias analysed on the basis of each companies
responsiveness to legislation [Table VI], resowsaeing and utilisation [Table VII], the emissiofffléents and
waste attributes of cement production [Table IX]veal as specific innovations relating to the retitut of
pollution [Table X, XI, XII].

6.2 Findings and Discussion
6.2.1 Legislations mentioned in CSR reports

Table VI below shows the legislation mentioned ircédment companies’ CSR reports. Only one company
(Huaxin) which is foreign owned didn't refer to amggislation. In the contrast, private owned conypan
(Guangdong Tapai) considered different environmgrahicies and laws most, and it is the only compahich
mentioned payment for sewage charges. Five outiref companies identified their environmental enoissi
meet national standard and another two companigessed that pollution emission achieve 100% canpé
rate which is similar as meeting national stand#&ige out of nine companies stated that they pasised
1ISO14001 environmental management system. Fouofauine companies concerned to protect environrnrent
accordance with relevant laws. Two companies dészlono penalties from the government and no
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environmental accident. It is apparent from Tablehat cement firms nearest the Coastal regiontoh& are
more likely to implement central government laws aggulations than are cement firms in either teatl or
the Western region. For example, both GuangdongiTam Fujian present legislation compliance inrt&SR
reports in a much more comprehensive way than aaeene firms located in other regions of China. Rujia
especially mentions its compliance with the Watet §oil Conservation Law, Environmental Protectian as
well as its 1ISO14001 certification. On the othendhaement firms such as Henan Tongli (Central Qhameal
Xinjiang Tianshan (Western China) are not inforwatas to fulfilling the requirements of any specifiws but
only that the firms have 1SO14001 certification. Has been previously discussed that Article 5 & th
Environmental Protection Law stipulates the impaectaof science and technological education andviztimn

in order to reduce environmental pollution. Morepwibe Water and Soil Conservation Law stipulatesrieed
for water administration departments at county lletee be the primary drivers in both water and soil
conservation. Furthermore, Article 6 and Articledfhe Cleaner Production Promotion Law stipuldted the
state should act as the primary facilitator of wvetion towards cleaner production. The emphasithemrole of
the state in order as the driver of innovation fiden to reduce environmental pollution is undediiie the 15"
five year plan which emphasises research into wolgies and processes which may reduce or eliminate
environmental pollution. The role of the state las tlriving force in the reduction of environmerpallution
through legislation is in sharp contrast to theefmaarket model. This states that the market worksem
efficiently if there is no government interventiodowever, it has already been noted that environahen
pollution and more specifically water loss and ssibsion causes China’s GDP to fall by 3.5% angudtlis
easy to see, therefore, that without governmemtriention firms may have no need to reduce envieortai
pollution. None of the nine cement firms whose Q®Rorts were analysed made no mention of compliance
with the Law of the People’s Republic of China d¢m tPrevention and Control of Atmospheric Pollution.
Nevertheless, Article 3 of this law states that ¢fowernment shall take gradual steps to reduce sthavic
pollution at the national as well as at the loeakls.
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Table VI: Legislations mentioned in the CSR reports

Source: Compiled and Translated by Authors from Conpany CSR Reports.

Cement Firms

Region

Legislations

2.BBMG

Northern

Implement the principles and policies of the nagloand local energy
saving and environmental protection
Did not occur penalties for violations of envirommtal protection law an
the environmental pollution accident
Various forms of pollution emissions reaches%Qqtass rate

3.Jilin Yatai

Northern

In 2012, annual environmental management dischiarge to the nationg
standards

4.Tangshan
Jidong

Northern

Passed the 1ISO14001 environmental managementrsyste

5.Huaxin

Central

N/A

1.Conch

Central

Emission targets are up to or even better thamatienal standard

Follow the national environmental standards foviemmental labeling
products technical requirements cement (HJ2519-P04fich is issued by
Ministry of Environmental Protection

Reduce nitrogen emissions in accordance with natipolicies in 2012

Central

Various discharges completely up to national stathsl
Passed the 1SO14001 environment certification

8.Guangdong
Tapai

Coastal

Passed the 1SO14001 environmental managementrsyste
Strict implementation of national environmentalipg laws, regulations
and achieve compliance rate 100% of emissions gmpallutants

Zero environmental incidents, zero public compgkiof the environment

no government administrative penalties

Evaluation process in accordance with the "LawhefPeople's Republic ¢
China on Environmental Impact Assessment"

Pay sewage charges more than 3.68 million RMBit22

Carry out clean production in accordance to theoffe's Republic o
China Cleaner Production Promotion Law"

—

f

9.Fujian

Coastal

Environmental emission meet the national standar@912
Earnestly implement the "Environmental Protectiam", "Water and Soi
Conservation Law", and passed 1SO14001 environrheettfication

6.Xinjiang
Tianshan

Western

Passed the 1SO14001 environmental managementnsyetel 1SO9001]
guality management system

Clinker product quality and emission meet thearatl standard

Following on from this law, the Ministry of Enviromental Protection released an update in 2013 #vaent
plants would be placed under greater scrutiny fompgliance with the various environmental laws and
regulations by increased monitoring and inspectitP, 2013a). Furthermore, the latter states thatet
thresholds for PM2.5, or particles less than 2.Brometres in diameter, would be specified. Butas fbeen
recognised that the reduction in atmospheric poltutould take decades with a relatively short témpact

(MEP, 2013a).

6.2.2 Resources saving and utilization mentioned @SR report

Table VII shows resources saving and utilizatiomtimmed in cement company CSR reports. Eight outiod
cement companies emphasized the treatment of thestial solid waste, either recycle it or maximire

usage.
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Table VII: Resources saving and utilization mentioed in CSR report

Source: Compiled and Translated by Authors from Conpany CSR Reports.

Resources
saving and Region Materials Energy
utilisation
Use Calcium carbide residue to produ :eSavin standard coal. water and
2.BBMG Northern | cement Souio :
Recycle the solid waste y
. , Use industrial tailings and solid waste fdSaving standard coal
. Northern .
3.Jilin Yatai produce cement Develop waste heat power generatipn
. . . . Use pure low temperature waste hept
4_.Tangshan Northern Maximize the use of industrial solid power generation
Jidong waste .
Saving standard coal
Emphasis on the treatment of industrigl .
. Develop waste heat power generatipn.
solid waste.
1.Conch Central . .
Use aluminum ore tailings to produce .
Saving standard coal
cement.
Improved waste resource utilization raje  Use whett power generation
5.Huaxin Central | Improved fossil fuel substitution rate Reduced #incoal consumption
Reduced cement power consumptign
. imi i i i Lower energy consumption
7.Henan Tongli | Central Maximize the use of industrial solid ay p _
waste Use waste power generation
Reduce energy and resource
8.Guangdong Coastal Use industrial solid waste to produce | consumption
Tapai cement Saving standard coal
Use waste heat power generation
. Increase the use of admixtures Use waste heat memeration
9.Fujian Coastal . e . -
Comprehensive utilization of resource$ Saving steshdoal and electricity
Use industrial solid waste and carbide
6.Xinjiang slag to produce portland cement clinkgrUse low-temperature waste heat
: Western - - . .
Tianshan Use industrial solid waste to replap@ower generation

natural resources

Six out of nine firms have used tailings or residoigoroduce cement to replace the usage of natesalrces.

Eight out of nine companies developed waste heatpgeneration and seven of them have saved thye ufa
standard coal. The materials and energy charaiteoiseach cement firm can be broken down by negad
this is shown in Table VIII below.

Table VIII: Regional Characteristics: Resources sawg and utilization mentioned in CSR report

Source: Compiled and Translated by Authors from Conpany CSR Reports.

Region

Material/Energy Characteristic

Northern

Solid waste recycling
Saving standard coal
Use of industrial solid waste

Low temperature heat power generation

Central

Improve waste resource use utilisation
Improve fossil fuel substitution rate
Reduced clinker coal consumption
Lower energy consumption

Coastal

Use of industrial waste to produce cement

Increased use of admixtures
Waste heat power generation

Western

Use of industrial waste

Low temperature waste heat power generation
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Table VIII above shows the materials and energyatdtaristic with regards to resource saving anlisation
mentioned in each cement firm’s CSR report by negivhile across regions the common factor is tleeciased
use of solid waste there are differences betwegioms. For example, in the Coastal region the ersighia on
the increased use of admixtures and the use okwagjenerate power. However, the emphasis in drrél
region is on improved fossil fuel substitution rated improved waste resource use utilisation. Intidon and
Western China the emphasis is on low temperatuneepgeneration.

6.2.3 Emissions, Effluents, and Waste mentioned SR reports

Table 1X shows air waste mentioned in cement com@®R reports by region.

Table IX: Air Pollution mentioned in CSR reports

Source: Compiled and Translated by Authors from Conpany CSR Reports.

Cement Firm

Region

2.BBMG

Northern

Air Pollution
. Reduce S@dust, COD and ammonia emissions
Reduce nitrogen oxide emission

3.Jilin Yatai

Northern

Install dust collector for each pollutant dischapget
Reduce nitrogen oxide, GQSQ and dust emissions

4. Tangshan Jidong

Northern

Air waste treatment
Reduce C@emissions
Reduce nitrogen oxide emissions

5.Huaxin

Central

Use low sulphur coal to reduce S€missions
Reduce N@Qemissions

Optimized dust collector
Reduce C@emissions

operatig

1.Conch

Central

Maintain dust collection equipment
Reduce C@emissions
Reduce NQ emissions

7.Henan Tongli

Central

Air waste treatment
Reducing dust emissions
Reduce C@emissions

8.Guangdong Tapai

Coastal

Reduce NQ SQ, dust and other emissions

9. Fujian

Coastal

Dust, SQ, NO, emissions meet the national standard
Control dust and harmful gas emissions
Reduce C@and SQ emissions

6.Xinjiang Tianshan

Western

Strictly control SQand dust emissions performance and reduce

emissions

From Table IX it is clear that there is not muclaify difference in cement firms objectives withaedy to air
pollution. Nevertheless, there is a variation ia @SR objectives of cement firms within regionst Example,
in the Northern region only Jilin Yatai focuses the reduction in dust emissions by the installatiéra dust
collector. In the Central region only Huaxin ainassreduce S@emissions by using coal with a low sulphur
content. However, in the Coastal region both for@sangdong Tapai and Fujian, focus on the sametithe
same objectives with regards to controlling anducéth air pollution by reducing SQ NQ, , CO, and dust
emissions. The fact that cement firms in the Cdasigion of China have very similar CSR objectivaay
suggest that these cement firms face greater sgrbgcause of their location in China’s manufacigyrand
increasingly urbanised heartland. It is in the Galaggion of China that the national governmers in&roduced
tough environmental legislation (Ramesh, 2012)sTias tended to increase the manufacturing codisnuf
due to them having to buy plant and machinery thuce emissions or to invest more money into reseand
development into new methods, processes or maghioereduce environmental pollution due to fossiklf

emissions.

6.2.4 Innovation mentioned in CSR reports

Table X shows innovation mentioned in cement corigsa8SR reports for China’s Central region.
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Table X: Innovation mentioned in CSR reports: Cential region.

Source: Compiled and Translated by Authors from Conpany CSR Reports.

[

Cement . Product Improved Independent Innovation . .
: Region | . : ) ] : Management innovation
Firms innovation | technology innovation achievement
Independently Granted 12 patents
5 Huaxin | central | N/A Optimize sewage developed new for cement kiln co- Built an energy managemen|
treatment technology process treatment | center
burners
technology
Optimize dust Built internal environment
; assessment and risk analysis
collector operation
system
Optimize Developed new p_acklng
h workshop configuration and
production process
management system
Improve waste
heat power
generation
technology
Developed a
4" generation
Improve low grate cooler,
nitrogen staged energy O Lo
1.Conch Central | N/A combustion efficient N/A On-line monitoring
technology vertical mill
and efficient
preheater
Innovated
Improve waste cement kilns
heat power co-processing
generation of municipal
technology sludge waste
technology
7. Henan Upgraded the management ries and sarry o
S N/A grate cooler, firing N/A N/A 1ag : y
Tongli svstem environmental impact
Y assessment
elest?g;?acgg the Clean production audit, real
Central time online waste monitoring

precipitator on the
production line

network

Launch national cement
industry energy saving standar
contest

It

s

The extent of the innovation in the three cememhdiin the Central region can be analysed on tisés bt
product innovation, improved technology, independenovation, innovation achievement and management
innovation. In terms of innovation to reduce aitlption due to the burning of fossil fuels durinigetcement
production process, it can be seen that Huaxirbkasa the most innovative of the three firms. Thibécause it
has been granted 12 patents for cement kiln coegetreatment technology. It is fifth out of th@enicement
firms analyzed in terms of market capitalizatiors greviously noted it is the use of the type of kil cement
production, rotary or shaft, which will dictate tlestent of the burning of fossil fuels. Neverthslefnhui

Conch developed a"4generation grate cooler, energy efficient verticall and efficient preheater. The firm
also innovated cement kilns co-processing of mpaicsludge waste technology. Anhui Conch is firgt @f the
nine cement firms to be analyzed in terms of mackeitalization in this study.
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Table XI: Innovation mentioned in CSR reports: Northern region.

Source: Compiled and Translated by Authors from Conpany CSR Reports.

Cement Firms Region _Product_ Improved technology Independent innovation Innovation Management innovation
innovation achievement
Granted 10
. . Developed new dry process| national science
Improve existing production wiln high d technol -
2 BBMG N/A lines, new dry process clinker cement kiln high temperature | and technology Set up precise management
: e chromium-free refractory projects, 61 production and operation
production line technology N
bricks patents
application
Developed andwned
Cement mill energy-savini independent intellectual Implement the responsibilit;
Northern . gy-saving property rights of cement kilns P P Y
technological transformation . system and control assessment
co-processing of waste
incineration fly ash technology
Complete the SNCR . . .
L ¥ ) Set up innovation studio
denitrification projects for six . - -
e with universities
subsidiaries
Complete improvement of
. . low-NOx combustion technology
3.Jilin Yatai Northern N/A for clinker production line and N/A N/A N/A
flue gas denitrification facilities
Improve waste heat power
generation technology
Installed dust collector
- ang Northern N/A started to construct denitrificationy N/A N/A b g
Jidong . methods and improve
projects
management content
Established environmental
Improve waste heat power information exchange board
generation technology . 9
through internet

Table Xl above shows innovation which has been ioeatl in the CSR reports for BBMG, Jilin Yatai and

Tangshan Jidong in terms of product innovation, rowpd technology, independent innovation, innovatio
achievement and management innovation. It is ¢teaee that BBMG has been the most innovativeldhede
cement firms in the Northern region. This is du¢hte fact that BBMG has been granted 10 natioriahse and

technology projects and has 61 patents applicatomthermore, BBMG has developed a new dry process

cement kiln high temperature chromium-free refractioricks, developed and owned independent inteiédc
property rights of cement kilns co-processing ofstgaincineration fly ash technology; and it has gt
innovation studio with universities.

Table XII: Innovation mentioned in CSR reports: Coastal and Western Regions.

Source: Compiled and Translated by Authors from Conpany CSR Reports

Cement Firms Region _Product_ Improved technology Independent innovation Innovation Management innovation
innovation achievement
Improve new dry process rotary
kiln production with denitrification, Establish the
8.Gu_angd0ng Coastal N/A the prempltalqr of the |ngrgd|ems of N/A N/A Environmental
Tapai the cement clinker conveying system, .
. Management Committee
waste heat for power generation, fan
inverter
Develop and implement cement envsillenlﬂefr(:tuarl levels
calcining technology with industrial management and
waste gas supervision network
Environmental
education training and
information exchange
9.Fujian N/A Renew and upgrade precipitator N/A N/A Precise management
Coastal Complete the SNCR denitrification| On-line monitorin
projects 9
Complete waste heat power Establish rules and
generation technology regulations
. Strengthen the
Improve kiln exhaust gas assessment and
processing technology supervision
Developed Xinjiang's Apply the patent-based
- Develop high- Improve 3 production lines by first rotary kiln co- intellectual property to Improve environmental
6.Xinjiang f ing th hod of ing of municipal blish th les and
Tianshan performance using the SNCR method o processing of municipal establish the core management rules an
cement products denitrification sewage sludge and solid proprietary technology | regulations
waste technology system
. Standardize
Implement mix Improve advanced production Developed large-scale management processes to|
Western | of high quality P p industrial processing g p

aggregate R&D

technology

device

improve environmental
management quality

The reason why BBMG may have been more innovatiith mespect to its CSR objectives in contrast ® th
other two firms whose CSR objectives and associatealvation were analyzed may have been due tdaitte
that BBMG is the second largest of the nine cerfiems analyzed in terms of market capitalizatiohisTwould
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clearly indicate that despite government laws abjedives, the financial resources available toement
company will dictate the extent to which it canibeovative with regards to innovating for reduciogsil fuel
emissions and reducing environmental pollution.

Table XlI above shows innovation which hagrbenentioned in the CSR reports for Guangdong Tapai
Fujian and Xinjiang Tianshan in terms of produatamation, improved technology, independent inn@rati
innovation achievement and management innovatide. first two cement firms are in the Coastal regibn
China and the last cement firm is in the Westegiore of China. It is clear to see from Table Xlatmeither
cement company in China’s Coastal region has besovative in the context of either independent ratimn
or innovation achievement. This may be due to #ut that in terms of market capitalisation, Guamgd®apai
and Fujian are eighth and ninth in terms of madegtitalisation out of the nine firms studied instpaper. This
may indicate that despite the fact that nationakegoment has legislated with regards to reducingrenmental
air pollution and it has also provided CSR guidedirfor state owned cement firms, the financial uesss
available to a firm is the most important determinaf the firm’s ability to innovate. On the otheaind Xinjiang
Tianshan is in sixth place out of the nine cemamd analysed in this study in terms of market tdigiation.
Due to the fact that it has more financial resosiricecomparison to the two Coastal cement firmsjixXing
Tianshan has been able to innovate. In this casdittm has been able to apply the patent-basedidateal
property to establish the core proprietary techgwlsystem. Furthermore, Xinjiang Tianshan has lad#a to
develop Xinjiang's first rotary kiln co-processiofmunicipal sewage sludge and solid waste teclyypland to
develop large-scale industrial processing device.

7. Conclusion

This paper has sought to contribute to the liteeahy evaluating the development of environmentatgztion
laws, regulations and voluntarily adopted CSR dbjes associated with environmental protection hie t
People’s Republic of China. Furthermore, this pdjer also sought to determine whether such laws)atons
and CSR objectives relating to environmental pitidacand specifically air pollution will contributewards
cement firm innovation to reduce environmentalpaillution. This arises mainly from the use of fb$sels for
cement production and the type of kiln used. Chiasithe largest share of cement production andrsilcutes
the most to air pollution with respect to this istly. Therefore any type of innovation, processnachinery,
which reduces environmental air pollution due tmeat production would be of use not only to Chin&&so
to the whole world. Figure 1 shows that £émnissions from the burning of fossil fuels haveréased from
cement production especially after 1978. This yieaguite significant because it is the year in wh{€hina
started its free market economic reforms. One tliresult of the economic reforms is the increasd@dmwnisation
which has characterised the development of Chiségial economy. This increased urbanisation hasinesd
more and more buildings. This has necessitatethtireased production of concrete for the buildirtgs, basic
component of which is cement. The increased proaluctf cement has resulted in significant increanes0,,
NO,, SOG, and PM matter. The effect has been increasing simoghinese cities resulting in its citizens
developing cancer and cardiovascular illnesses.chs¢s of these diseases to the Chinese econommy st
production and damage caused to the citizens ofdhbetry are incalculable. Moreover, China’s enwirental
pollution is not only its problem but it is alsgpeoblem for the entire world. Furthermore, incragslevels of
CG; in the earth’s atmosphere will mean that the suays are captured into the earth’s atmospheres Whi
increase the heating of our planet and contribameatds climate change. The ice at the earth’s Namth South
poles will melt and ocean currents disrupted. Tdusld lead to dramatic shifts in the earth’s clienéd the
extent that another ice age maybe imminent. Thezefbis of global interest that China finds awayreduce
atmospheric air pollution, the cement industry gethe main contributor. The results of this paper &
contrast with conventional views regarding the oegl polarisation of innovation in China and theévidg
forces of innovation in the cement industry. Thenvantional literature on the regional polarisatiof
innovation in China suggests that based on thetiggpand application of patents the Coastal reggoat the
forefront of innovation in China (Ramesh, 2012apwdver, the results of this paper based on cemmant f
capitalisation and their published CSR reports estyg that market capitalisation and access to dinhn
resources is a more significant driver of innovatio reduce environmental air pollution than goweent laws,
regulations or CSR guidelines. This finding doesammtradict with endogenous economic growth thewanich
is based on innovation which asserts the importafigavernment intervention. Rather, the resultthef paper
suggests that government intervention should ndvdsed solely on laws, regulations and CSR guidglion
environmental air pollution but that these shoudaligned with subsidies to cement firms to hegnihto fund
innovation. However, the government would also bke @ fund research institutes specifically linkedthe
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cement industry. These research institutes couldviate on behalf of the cement industry and suohvations

to reduce environmental air pollution would not &éae be patented but government owned and enfayned
cement firms. Furthermore, the government couldstsement firms to merge so that the merged fiwiis
have accumulated financial resources which coulddsel for environmental air pollution reduction gegss and
machinery innovation. The Chinese cement industylc also be opened up so that foreign multinationa
cement firms could enter the Chinese market andriboite new technology and management processes fro
which Chinese cement firms and the global envirantmeuld benefit.
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