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INTRODUCTION

Four decades of unprecedented economic growth dethé enhancement of living
standards for more than a billion of Chinese naii®nAfter the shock of Cultural
Revolution (1966-1973) and the death of Mao Ze D@8y 6), the new Chairman Deng
Xiaoping launched a programme of deep reforms, lakned to replace the central
planned economy model with a more market friengipaaatus, with gradual opening
towards the inflow of foreign direct investmentwals under the guidance of the
Communist Party (Naughton 1993). This model was thieeoretically defined as a
“socialist market economy”, as ratified in occasifithe 14' PCC Congress on 1992.
The result was the booming of the economy, withae@rage growth rate of 9.4% over
more than three decades.

Abundant and low-priced labour resources, exportientation, foreign
investment-friendly policies, and quickly develogininfrastructures were the
fundamentals of the “Chinese miracle”, which turnée country into the “world
factory”.

Nevertheless, this stunning development broughtersévsocial and environmental
disequilibria.

Air pollution is one of the most evident environmheegative externalities, both for its
impact on people lives and socio-economical indicatboth for its power of suggestion
on the national and world audience, as happenedgitire 2013 crisfs when the images
of Chinese cities surrounded by a tough blankedaak travelled around the world and
stimulate and intense debate in China and abroddisissue.

Moreover, the World Factory paradigm is not likely last forever. Economic
development means the increase of operational :cpsiisas an example, labour cost
increased more than four times over the last 15sy@aBeijing area (Cesif, 2016). The
pressure made by fast increasing operational costhe productive structure is likely to

erode the profitability of many of Country’s induses whose efficiency (measured by

! http://www.chinadaily.com.cn/opinion/2013-01/154tent_16121559.htm



Manufacturing Value Added) is likely to grow slowtkian costs, leading to the so-called
Middle-income trap (Ohno, 2009). On the social sidericher country means richer
population and new demands, both for material godmgh for improved living
conditions. All of these forces convinced the Chaauthorities that the paradigm that
led to the astonishing economic growth of “Chinddracle” would not have been
possible —nor suitable- for forthcoming years.

The 11" and 13 five year plans launched then the so-called “Newnhal course”, that

it to say a set of reforms that would lead to tlaagition from the past paradigm towards
a new one, characterized, in few words, by a leaention on quantity and a bigger
attention on quality of growth. Double figures ecory growth rate will not be possible
anymore and economy will grow at a slower pace.dixprientation will leave room for
internal consumption, public sector will be reorigad and manufacture will make way
for advanced tertiary sector. Social disequilibaiad increased demand for improved
living conditions will be supposed to be satisfieg improved healthcare system and
better environment conditions (Green and Stern5201

The 13 five year plan (2016-2020) is on the same lin¢hefprevious ones and aims to
strengthen their achievements. As for the enviraninpeotection, it shows many new
goals, such as introducing an audit system for antg officials that will take
environmental protection into account, and makegatong natural resources part of an
official’s performance evaluation. Moreover, themotion of clean production will be
an important point, setting up green and low-carbalustry systems, promote green
finance, and establish a green development fundhé\urban level, the plan aims at the
promotion of the use of new-energy vehicles andethieancement of the e-car sector.
Information disclosure will be crucial as well, withe setting up of a nationwide,
real-time online environmental monitoring system.

In such a background, one of the key challengedhertransition to new normal and
more generally for Country social and politicalbsligy is finding suitable solutions for
the environmental crisis, popularly representedwnyldwide broadcast of the smog
blanket of December 2013 emergency but consistinghany dramatic aspects, like
water pollution and soil contamination and desegtfon, likely to severely impact

country’s economy and people’s life. The importarmtethis challenge is evidently



acknowledged by the Country’s authorities, as itecs® an important space both within
public debate and Country’s policfes

For this reason, the “crisis” definition assumetvafold meaning, fully seized by the
power of the Chinese word for it, “Wei Jif&(#/L), with its double intrinsic meaning of
“danger” and “opportunity”. While it is in fact uediable that the environment pollution
crisis is a dramatic problem for the Chinese peapie@ a more and more relevant social
and political issue that may compromise the oveZallintry’s social stability and future
development, the undertaking of this crisis isha& $ame time an extraordinary occasion
for the national industrial and technological inaten, and a stimulus for international
cooperation and business international developmémt.particular, it is a great
opportunity for those European small and mediurergnises to enter the Chinese market
through its main entrance: environmental crisidart, needs for technology, know-how
and management solutions that are just at the ebrEuropean small and medium
enterprises intangible assets and can of coursetheir contribution, at the condition to
fully understand the current conjucture, the déferlocal institutional and normative
background and avoid the barriers that commonlyioadien approaching this market. A
significant role can be played by western localegoment institutions, under the point of
view of the decentralized international diplomady, reducing the institutional gap
between two distant and different worlds.

The aim of this work is to provide an in-depth gsé& of the country institutional and
normative framework in the environmental sector erncga multidisciplinary and
historically dynamic point of view, in order to higght the opportunities and the related
obstacles that a European small and medium erderps likely to face when
approaching the market and markedly the environmpeatection sector today.

The first chapter will introduce the Environmenbtaction normative framework and its
formation throughout the almost seventy years stony of the People Republic of China.
The corpus legisat the basis of the environment protection willreported by focussing
on the political and institutional background, wittference to the key facets of law
enforcement capability both at the national lebeth at the local level, where it will be

taken into account the case of Hunan Province. Riuras been selected as a relevant

2 http://www.danwei.com/beijing-fog-investigating-giollution-policy-making-in-beijing-between-201 ha-2013/



case of study for focussing on the dynamics chariaatg the political, law making and
enforcement on the local level due to his relevanoder the environmental, the
economic and the institutional facets. As Hunarmai$ast growing province, with a
forecasted GDP growth of 8% over the next 5 ye@esSif, 2016), and the headquarter of
many important national players (like Zoomlion, $arSunward). It accounts for an
important share of the national iron and steel,imgrand automotive industries, while
the primary sector keeps an important folehe environment protection emerges thus as
a key priority; this is one of the reasons leadihgan recent activism on decentralized
international relations, developing and furtheritige cooperation with foreign local
government bodies, like the ltalian Marche Re§iovith whom signed on 2010 the first
memorandum of understanding of mutually friendsdmg cooperation, then renewed on
2013 and on 2016 with the involvement of a grownognber of institutions dedicated to
food security and environment protecfion

The second and third chapters will analyze theiip@ontext and normative of soil and
air protection, as two of the key areas of the &henvironmental crisis, where
international institution and business cooperatian play an important role. The case of
Hunan will give a perception of how policies andrmative are produced and
implemented on the local level.

The fourth and fifth chapters will analyze respeslly the cases of Loccion, an Italian
enterprise which invested in China in the greertase@nd the case of Zoomlion, a
Chinese firm with interests in the green sectorjctvirecently entered the European
market by acquiring the ltalian CIFA. The two cas#sstudies represent a perfect
example of bidirectional opportunities in the gresegctor but also highlight the problems
that differently sized companies, with differentltatal and industrial background,

commonly face when going abroad.

% http:/iwww.thechinaperspective.com/topics/provihc@an/
4 hitp://www.expo2015.marche.it/Portals/0/Documéstdordi-Protocolli.pdf
5 http://lenghunan.gov.cn/News/Localnews/201604/t2@18_3046132.html



CHAPTER |
THE ENVIRONMENTAL LAW IN CHINA

China’s environmental law is the result of moresofty years of development, which
crossed the country’s recent history, from the a@tifoundation, to political instability
and paralysis, through the reform inaugurated bydoXiaoping in later seventies and
unprecedented economic growth and industrial dgweémt. Environmental law can be
said to be developed in China along with economietbpment and sometimes, to some
extent, despite of it: progressive normative prodmc coexisted, in fact, with
shortcomings in implementation. This is particiaVident on the local level, where we
will take into account the case of Hunan, a paldidy important (and polluted)
manufacturing Province of China, famous also far filod production. The recent
amendment of Environmental protection law triedstdve this problem and to give an

answer to growing demand for regulation.

1.1 China and the environment: a policy perspective

China is world’s largest population country, witlora than 1.3 billion inhabitants. It is a
diverse country with a large number of languageBgions, and cultures (Vermander
2008¥. During the past 40 years, the economic and imdligirowth of the country has
been extremely fast. This, combined with the papamagrowth, has put an immense
pressure on environmental capacity.

For nearly three decades, all the world, we havelveal how the Chinese people have
transformed their country from a poverty-strickation into an economic powerhouse.
Equally striking, however, has been the terriblegiChina's environment has paid for
this impressive transformation. Today, the envirentnis exacting its own toll on the
Chinese people, impinging on continued economic eldgment, forcing the
environmental policies reform, and inflicting siicant harm on the public's health
(Elizabeth, 2010).

& China “possesses 9% of the planet's cultivated, I8% of its water supply and 4% of its forestsjchimust meet
the needs of 21% of th earth's population.”



The pollution of air, water and soil, combined watought and desertification threaten
the well-being of the population and influencing #gricultural and industrial production
(Zhang, 2016). In the winter of 2012-2013, Chinaver again in the spotlight for the
level of air pollution in the country and in padilar in the city of Beijing, Beijing's air

pollution index has been continuously beyond thenwag line. In the city of Beijing

have been promoted plans for reducing industrialiies, reducing the use of cars by
government officials, to ensure the safety of tlopysation, specially the elderly and
children. In 2014, January, the Beijing Municipahvionmental Protection Bureau
officially announced the annual air quality stateport, in which the PM2.5 annual
average concentration value is 89.5 microgramsbiccmeter. This is the first official

release of PM2.5 annual average concentrationsegfng, a value that exceeds the

"Ambient Air Quality Standards” (35 micrograms / cubic meter) about 1.5 times.

The Asian Development Bank and Tsinghua Universitgsued the "national
environmental analysis of the People's Republi€liha®; the report said that China's
500 large cities were meeting on 2012 less thadl%hef the World Health Organization
(WHO) air quality standards.

According to the report, the main problems of Clirvironment can be divided into:

a. Water pollution and water availability continde be critical problems. The
government has made major advances in the controldastrial and domestic point
sources of water pollution. But there is a growahgllenge from nonpoint source (NPS)
pollution from runoff of fertilizer, pesticides, dndischarges from intensive animal
production facilities. Water availability in the BRalso represents a major development

challenge with some estimates showing that, by 268thand could exceed supply by as

" In 29 February 2012, the Ministry of EnvironmerRabtection of the People’s Republic of China pshzd the
new“Ambient Air Quality Standards” together wittetiBeneral Administration of Quality Supervisionspection and
Quarantine of the People’s Republic of China (AQShis standard will implement in all the counsiyce the
beginning of January 2016.

8 The report "Toward an Environmentally Sustainahléure- national environmental analysis of the RessfRepublic
of China” was published by the Asian DevelopmemiBand Tsinghua university in 14, January 2013tHercontent
see

http://storage.globalcitizen.net/data/topic/knovgetliploads/2013012023185955176 _toward-environnigreastaina
ble-future-prc.pdf



much as 200 billion cubic meters (bcm), unless magpital investments to strengthen
water supplies are made beyond those presentingdan

b. Air quality will continue to be a major enviroemtal challenge, notwithstanding the
advances that have already been made. Less thai % 500 largest cities in the PRC
meet the air quality standards recommended by tbddMealth Organization, and 7 of
these cities are ranked among the 10 most polleteds in the world. Although
industrial emissions have stabilized in the past years, a rapid increase in private car

ownership is creating a new threat in the formedfiele emissions.

c. Solid waste management is becoming a top pyiorithe PRC. The country currently
produces about 25% of the world’s solid waste. Majgestments in the development of
facilities for the safe disposal of municipal soliehste were made during the 11th
Five-Year Plan period, but these have not kept ith supply. Industrial solid waste

management is an even bigger challenge.

d. The occurrence and economic consequences ofahatisasters in the PRC have
progressively increased over the past 50 yeardalaecombination of factors including
climate change. The consequences of disastersbeareincreased by a combination of
increased wealth, population, and urbanization.thgaakes, typhoons, floods, and
droughts have had the greatest impacts historiaity present the largest risks going

forward.

e. Other environmental challenges facing the PR&ude land degradation, reduced
biodiversity, and inadequate forest resources. tDind-of the total area of the PRC is
prone to desertification, of which 80% had alrebdgn desertified by 2004. The country
has also been suffering from large-scale land diagien caused by water erosion.
Habitat destruction, unsustainable forest harvgstollution, and introduction of exotic

species have imposed serious threats to the cosiigdiversity. The government has
made major advances in reforestation and forestddid forest quality continues to be

10



generally low, and there exists high pressure lierdonversion of forested land to uses

such as agriculture, urban development, or othestcaction.

Oxford dictionary defines the environment as “thetunal world, as a whole or in
particular geographical area, especially as aftettg human activity”. Nonetheless, a
more precise definition of environment as a redetopic for international law includes
but goes far beyond the concept of “nature”, asrenment is rather a concept that has
significantly evolved over time, under the influenof a wide range of inputs from
different domains like philosophy, economics, sceenAccording to this approach, a
legal definition of environment is affected by baitientific and political considerations,
which may lead to different ways and outcomes ifiindey the scope of the legal subject
and the competence of international organizati®hsat is the reason because many early
treaties (like the GATT, General Agreement on Tariand Trade) do not elect
environment as a key concept, preferring strictepes by addressing to “fauna and
flora” or “natural resources”, while many othergeimational agreements used the
concept of environment without offering an analgtidefinition (like Stockholm 1972
and UN Convention on the Law of the Sea 1982) (Samdl Peel; 2012:14-15).

There are various categories of environmental pohu according to the elements of the
environment: air pollution, water pollution, soibljution. By human activity points:
industrial pollution, urban environmental pollutjoragricultural pollution, marine

pollution.

1.1.1 The Chinese policy for Environment: the 5 Yea r Plans
The five-year plans of People's Republic of ChiRRCY are a series of social and
economic development initiativé$.Every five years, the Chinese government setsiout

national development plan that aims to set natigpalicies in major social and

® the First Five-Year Plan was published in 1953anrible leadership of Mao Zedong, Zhou Enlai, ameot
revolutionary veteranswere prepared to embark on an intensive prograimdefstrial growth and socialization.

10 “The Twelfth Five-Year Guideline was debated irdictober 2010 at the fifth plenary session ofitiigh Central
Committee of the Communist Party of China (CPG3,4hme session in which Xi Jinping was selectadias
Chairman of the Central Military Commission. A fplioposal for the plan was released following tlempm and
approved by the National People's Congress on Mef¢cR011, with the goals of addressing rising uradity and
creating an environment for more sustainable grdwtprioritizing more equitable wealth distributiancreased
domestic consumption, and improved social infrastme and social safety néts* CPC sets targets for 12th
Five-Year Program"Xinhua. October 27, 2010. Retrieved Decembef20.

11



economical areas over the next five years. The govent has made public the Twelfth
Five-Year Plan in early 2011. The plan is represt@re of China's efforts to rebalance its
economy, shifting emphasis from investments towamissumption and development
from urban and coastal areas towards rural anddnkreas - initially by developing
small cities and green field districts to absorbstal migration. The plan also continues
to advocate objectives set out in the Eleventhfigar Plan to enhance environmental
protection, accelerate the process of opening afam, and emphasize Hong Kong's
role as a center of international finariée.

a. The 11th Five-Year Plan (2006—2010)

The plan includes both qualitative and quantitatolgectives. The key quantitative
targets under the 11th Five-Year Environmental Rlad the actual outcomes are listed
in Exhibit 1:

Exhibit 1: Primary Environmental Objectives and Achievememider the 11th

Five-Year Plan (2006—-2010)

Goal Plan Result

1 SO 2 reduction (million tons) 22.95 21.85

2 COD reduction (million tons) 12.70 12.38

3 Ratio of recycled industrial solid wastes > 60% 9.086

4 Ratio of urban sewage treatment (secondary) >70% | 75.25%

5 Ratio of sanitary disposal of urban solid wastes > 60% 71.4%

6 Ratio of village environmental improvement > 20% Basically reached
the indicator

7 Ratio of state-level nature reserves meeting onati > 25% 11.8%

standards

8 Ratio of the water supply sources in key citieeting > 80% 73%

national standards (in volume)

9 Ratio of sections of surface water bodies moeddry state < 22% 18.4%

level monitoring stations having water quality helbevel V

10 Ratio of sections of the seven largest rivendngawater| > 43% 57.3%

quality better than Level Il

11 Zhang Jingya, ed. October 28, 2010. "China unuglts Five-Year Plan". CNTV.
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11 Ratio of coastal areas having water qualitydvdttan Level > 70% 72.9%
Il

12 Ratio of key cities having air quality betteamhLevel Il for| > 75% 95.6%
more than 292 days

13 Ratio of effective annual exposure to radiaflemresidents| < 10% 9%
living adjacent to nuclear power plants lower thiza threshold

of national standard

COD = chemical oxygen demand, SO 2 = sulfur dioxide

Source Chinese Academy of Environmental Planning. 2(Bt@te of the Environment. Unpublished report

prepared as background paper to the Country Envieoal Analysis. Beijing.

Period (2006-2010). More laws were passed and/oended, in addition to the
substantial body of environmental laws, regulati@arsl rules that were already in place.

Exhibit 2 highlights some of the major developments

Exhibit 2: Main Laws for Natural Resources and Environmektahagement

Approved since 2006

Type of Instrument Title

Laws Law on Conserving Energy (28 October 2007)

Law on Water Pollution Prevention and Control (oraly
passed on 11 May 1984, amended in 1996, and ameugdédin
2008)

Circular Economy Promotion Law (29 August 2008)
Renewable Energy Law (26 December 2009)

Law on Island Protection (26 December 2009)

Regulations Regulation on the Bio-safety ManageréRathogenic
Microbe Labs (8 March 2006)

Regulation on National General Survey of Pollut8ources (9
October 2007)

Regulations for Management of Recycling DisposaMafste
Electric and Electronic Products (20 August 2008)
Regulations on Plan Environmental Impact Assessifient
August 2009)

Regulations on the Prevention of Sea Environmdtdution by
Ship (2 September 2009)

Management Rules for Ozone Depleting SubstanceM&dh

13



2010)
Measures on Environmental Management of New Chémica
Substances (15 October 2010)

Departmental Rules Measures for Compliant Repodim@nvironment (24 June
2006)

Measures for the Administration of Environmentadttics (26
October 2006)

Measures for the Supervision and Inspection ofdvati Nature
Reserves (26 October 2006)

Measures for Environmental Administrative Reconsitien and
Response (27 December 2006)

Measures for the Disclosure of Environmental Infation (Trial
Implementation) (11 April 2007)

Measures for the Administration of Environmentah&iillance
(25 July 2007)

Administrative Measures for the Prevention and Guruf
Environmental Pollution by Electronic Waste (7 Sepber
2007)

Administrative Measures for the Examination and Ayl of
the Export of Hazardous Wastes (25 December 2007)
Classification of Construction Project Lists forAsI (15 August
2008)

Provisions for the Grading and Approval of EIA Dagents of
Construction Projects (11 December 2008)

Administrative Measures for the Filing of Local Emnmental
Quiality Standards and Pollutant Emission Stand@@s
December 2009)

Measures for the Administrative Penalties for Eonimental
Protection (30 December 2009)

EIA = environmental impact assessment.
Source Ma, Zou; 2009. Strengthening [the People’s Reipubf] China’s Environmental Protection
Administrative System: Analysis and Recommendatithgpublished report prepared for the World Bank,

Washington, DC. Economic instruments.
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b. Environmental Strategy for the 12th Five-Year R2011-2015)
The 12th Five-Year Plan (2011-2015) was released5oNarch 2011. The key
macroeconomic objectives that will directly impingm the environmental agenda
include:

* GDP growth: An average of 7% per annum;

* Increased service sector growth: Value-adde@fice sector to increase to

47% of GDP, a 4% increase over 2010; and

« Urbanization: Urbanization rate to reach 51.5%26¢%5, an increase of 4%.

170

The main objectives with direct environmental capusce include:

* Decrease SO2 and chemical oxygen demand COD byy82015;

« Commence regulating emissions of two new keyuypalits (nitrogen oxide

[NOx ] in air and ammonia nitrogen [NH3-N] in watand reduce emissions by

10% by 2015;

» Decrease energy intensity of the overall econbyn$6% by 2015;

eIncrease nonfossil energy as a proportion of pryneaergy (currently 8.9%) to

11.4%;

» Decrease water intensity of the overall econom@®o;

* Increase forest coverage to 21.7% and foresk &tp&00 million cubic

metres (Mm3).

And on 21 September 2011, The Ministry of Environtaé Protection of the People’s
Republic of China published “The 12th Five-YearrPlar the Environmental Health
Work of National Environmental Protectidi” On 15 December 2011, the State Council
officially released the 12th Five-Year Plan on Eomimental Protection. The key

objectives of this environmental plan are in thedgoof the 12 five year plan:

12 «The Ministry of Environmental Protection of theéple’s Republic of China have drawn up this wdenpn the
spirit and requirements of the State Council Decigin Implementing Scientific Development and Siteeni ng
Environmental Protection, the National Environméhtealth Action Plan (2007-2015), and the Outlifi¢he 12th
Five Year Plan of the People’s Republic of ChinaHoonomic and Social Development.”
http://english.mep.gov.cn/Plans_Reports/12plan/2@42020120110355818985016.pdf

13 hitp://www.gov.cn/zwgk/2011-12/20/content_202489%.h
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“a. strengthen and expand total emission controlpofiutants, b. further improve

people’s living quality and standards by enhancamyironmental management and
strengthening protection of drinking water souraespromote green development with
environmental protection, and, d. broaden effastaddress international environmental
issues such as climate change. The draft plan coeddonably be described as a
continuation of the more balanced development ambrahat had some success under
the 11th Five-Year Plan, combined with some augatgms to address new and

emerging issues.”

In the 12th Five-Year Plan on Environmental Pratecthe government decided to
strengthen work on soil contamination. The maireotiyes are to strengthen the national
database on soil contamination, strengthen capaeityl strengthen the legal and

regulatory frameworks. The scope of work will ingdéu

a. completing a nationwide survey of soil contartiorg

b. capacity building and gradual establishment ohational, three-level (national,
provincial, and municipal) monitoring system, alomith a system that periodically
publishes information on national and regional eaNironmental quality data;

c. developing and strengthening of laws, regulati@amd standards for the prevention and
control of soil contamination; and

d. under taking experimental and demonstration workemedy contaminated soils, to
assess the effects of using wastewater and sewatgedor irrigation, and other related

topics.

Concurrently with the writing of this work, a 12has being draftéd Based on the
principles of green development, rule of law, sbarad institutional innovation, the new

plan will have the following targets, to be reaclgd2020:

- the decrease of pollutants

- the improvement of environmental living standards

% hitp://gov.163.com/14/1126/14/AC0180AS00234IK8 htm
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- the enhancement of the stability of the ecologsgatem
- the enhancement law enforcement system

- the introduction of an environmental auditing sgste

1.1.2 The development of measures of policy and of a legal framework for

Environmental protection

In the EU SME Centre report of The Green Tech MamkeChina, The China's green

tech sector is divided into the following categerie

Exhibit 3: The Green Tech sectors in China

Conventional & Renewable Water Market Other Markets

Energy Market

Clean Conventional Energy Water Resources Wadtaeogy(WTE)
Wind Energy Municipal Water& Waste Water  Green M&h

Solar Energy Industry Waste Water Green Building
Biogas Sludge Management Smart Grid
Biomass Desalination Green Eco-systems

Source:EU SME Centre, “The Green Tech Market in China”

Divisions on the green sector are numerous; tljissisone of them. Each sector is unique.
They operate in different ways. There are variaubarities involved in the management
of different environmental sectors in China.

The National People’s Congress: is the highest laking organ of the PRC, reviews and

enacts laws.

The State Council: is the highest administrativgaar of PRC, and reviews and enacts
regulations.
The National Development & Reform Commission: camaitkes policy setting across

different ministries sets guidelines for cross-sedsues.
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And there are 20 ministries in China for differesdctor: Ministry of Agriculture,
Ministry of Civil Affairs, Ministry of Commerce, Miistry of Culture, Ministry of
Education, Ministry of Environmental Protection, itry of Finance, Ministry of
Foreign Affairs, Ministry of Housing and Urban-RuBevelopment, Ministry of Human
Resources and Social Security, Ministry of Indusémd Information Technology,
Ministry of Justice, Ministry of Land and Resourcédinistry of National Defense,
Ministry of Public Security, Ministry of Science @nlrechnology, Ministry of State
Security, Ministry of Supervision, Ministry of Traport, Ministry of Water Resources.

It should be noted that The Ministry of EnvironmenProtection (MEP) of the
Government of the People's Republic of China, folyn8tate Environmental Protection
Administration (SEPA) is a cabinet-level ministrythe executive branch of the Chinese
Government (People's Republic of China). It repdaitee SEPA during the March 2008
National People's Congress sessions in Beijing. Mimistry is the nation's
environmental protection department charged with tdsk of protecting China's air,
water, and land from pollution and contaminatioirebtly under the State Council, it is
empowered and required by law to implement envirema policies and enforce
environmental laws and regulations. Complementisgregulatory role, it funds and
organizes research and development. In additicals@ serves as China's nuclear safety
agency.

MEP regulates water quality, ambient air qualitglics waste, soil, noise, radio
activity. In the area of R&D activities, MEP hasfled a series of "Key Laboratories" in
different parts of the country, including: Labaat for Urban Air Particles Pollution
Prevention and Control for Environmental Protectibaboratory on Environment and
Health, Laboratory on Industrial Ecology, Laborgtoon Wetland Ecology and

Vegetation Recovery, and Laboratory on Bio safety.

In addition, MEP also administers engineering athnical research centers related to
environmental protection, including: Center for Nlemrous Metal Industrial Pollution
Control, Center for Clean Coal and Ecological Recgwf Mines, Center for Industrial
Waste Water Pollution Control, Center for Industidue Gas Control, Center for

Hazardous Waste Treatment, and Center for Solidt&Vaseatment and Disposal of
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Mines. The management of each different sectooisthre same, but also has the same
parts. For example, the China’s Renewable Energylagon bodies in Exhibit 4 and the
Key Regulators in the Chinese Water Industry inikix/b.

Exhibit 4: China's Renewable Energy Regulatory Bodies

Maticnal People's Congress
Leading Group on Climale Charige

Highest lawmakng organ of the PRC antl Eneryy Conser ation
Rerwews and anscs Bws Kational Energy Commission

Covedinales drsfliog and
implementabon of clrmate change
anaigy cansanaiton 6 emiion
reduction poicis and pans

Courdireles anaray deviopmen|
and sirategy psnnng

Reveus and snacts eguishams

Highest adminisiref ogan of PRC |

National Development
& Ruform Comméiseion

poloy setng
acruss diffsrerd minsiries
St quidelnes for cras-
SOCIT 305

Winistry of Industry Mindstry of Minkstry of Natkinal Energy
and Information Beisnce and Enviranmental Bdministration
Technology Technology Pratection

Raguies major Develops Engponchln e Supanises radkanal
industries, inchuding sgience and govarmmant AN reneeanbie BRery
U budgeling and SHCIHS, Crofls majio
manidachring, And :T.:‘:m“v) [ land
q suckamiion
ik poaio asts LMD

egarding ndustriel
refarm

ool

Ministry of Housing Administration of Cuality
anvd Urban-Rural Supsrdsien, Inspection
Devolopment and Qusrsntine

Dovaiops pobcias

reguletng buking- Pringizal crganization in Aeveapment of somf,
inegrated salar chaige of diaflisg ke, D! ardd wind
fies and regulntons an Indisinies.

conlfication aid
seereditalion, saley and
ausiity hoensing

nstakns (SIPV or
SWH)

Source: APCO Worldwide (apeoworldwide.com), 2010

Source APCO Worldwide, 2010
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Exhibit 5: Key Regulators in the Chinese Water Industry

Source: APCO Worldwide, 2010

1.2 The Chinese legal system of environment

When observing the situation of the environmenggal system in China, from the
legislative level, its backbone is formed by thengiples and system of the constitution
relating to the protection of the environment aesources and the legal system based on
the environmental protection law. The whole ledis&a system includes 9
environmental protection laws (see Exhibit 7), mtvan 50 environmental protection
administrative regulations, nearly 200 departmerggiilations and normative documents,
and more than 1600 local environmental laws andlagigns and more than 800 national
environmental standards, approved and signed 51 tilabedal international

environmental treaties (Ma, Zou; 2009).
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The emergence and development of environmentalidaglosely related to the rise of
modern environmental protection consciousnesshibgan after the Second World War,
along with the rapid development of industrialinatof science and technology. Chinese
modern environmental legislation has experiencegktstages during its development, as
described below.

Exhibit 7: China’s legal system

* :
Articles of China Constitutional Law {2004) concerning APDIGE Y HE PEOpER DR Eros

environment protection (Art. 9, 22, 26} *

**Approved by the People's Congress

" " =
Environmental protection law of PRC Standing Committee

International Law on Prevention and Articles regarding
conventions for environmental control of environmental
environmental resources environmental protection included in
protection pollution laws other subjects

Administrative regulations for environment protection

Local laws for Environmental Regulations of
environment management system Department of
protection Environmental
protection
Local regulations for Environmental
enviromental protection standards
protection

Source: Municipal Bureau for letters and calls of Chen @t /M i 157 =) *°

15 etters and calls (xinfang 1iji or shangfang(i}) is the administrative system for hearing compiand
grievances from individuals in th&eople's Republic of Chindnder the system, State Bureau for Letters aalisC
(guojia xinfang jy and local bureaus of letters and calls ("petitigrbureaus”) are commissioned to receive letters,
calls, and visits from individuals or groups on gestions, complaints, and grievances. The offittees channel the
issues to respective departments and monitor thgress of settlement, which they feedback to tiegfparties.”,
http://www.gjxfj.gov.cn/
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1.2.1 The incubation stage (from 1949 to twentietG@entury 70")

This stage is the incubation stage of the Chineseranmental law. As the People's
Republic of China (PRC) was officially establishmd October 1 1949, in September 20,
1954 in the capital, Beijing, People's RepublicGifina held the first session of the
Conference of the National People's Congress, & atathis meeting adopted the first
Constitution of the People's Republic of Chifa.

The Constitution is theoretically the highest lafathe land. No “law or administrative or
local rules and regulations” may contravene itstdte organs, the armed forces, political
parties, public organizations, and enterprises mbgle by it; and no organization or
individual “may” enjoy the privilege of being abdvet (McElwee and Squire,
2011:32§",

It sets forth the basic structure of the Chinesgesand the powers and duties of its key
political organs (except the Communist Party of @i The constitutional outline is
supplemented by legislation such as the various@cglLaws, and laws that define the
procedures for certain legislative and administetiasks, such as the Legislation Law
(McElwee and Squire, 2011:32).

In the 1954 version of the Constituti§nwhich absolutely presents no article relating to
environmental protection, there is only one artaid®ut environment. The article 5 states
that: “The state economy is socialist public ovghgy of the economy, is the material
basis of the national economy and the country'deeship to realize the power of
socialist transformation. State guarantees priotdythe development of the state
economy. Mineral resources, waters, as requiredladwy of state-owned forests,
wastelands and other resources are owned by thie whople”.

During this period, the State began to pay attentio the industrial production
environment pollution and developed the relevamvention and control. Such as the
State Council on 1956 promulgated the "plant heaftd safety regulations”, requires
clearly that the plant should respond of the prdidncwastes, waste gas, noise and
material waste, and of the treatment of the prgpsdste water and material waste, and

16 “The Constitution has undergone several significamisions, most notably in 1975(when it took arghturn to the

left), 1978, and 1982, when Deng Xiaoping remade gupport his drive to preserve domestic statélitd encourage

modernization. Minor amendments were made to ti8& 1@rsion in 1988, 1993, 1999, and 2004.".

17 Constitution art.5, 2004.

18 Wwith reference to the content of the constitufina 954, see:
http://www.npc.gov.cn/wxzl/wxzl/2000-12/26/contedR64.htm.
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shall not endanger workers and nearby residents. TBa State Council 1959
promulgated the "drinking water health regulations”

The standard is for the control of the quality ohking water and at the same time for
the prevention and control of pollution of wateusse protected areas. These Provisions
are more from the people's life and health pointvieiv, the relevant administrative
authority is the Ministry of health. Objectivelyegking, at the economic recovery and
construction period, the concept of environmentaitertion is very difficult to be
defined, these scattered state regulations both fhe legislative level point of view, or
from the actual content, do not constitute a reafdugh environmental legislation as
they can only be said to be related to some exbethie environmental legislation.

The People's Republic of China's (PRC) environnmdeal system did not start to
develop until the country officially adopted refoemd opening-up policy in 1978 (Zhang
and Zhong, 2007). Hardly any progress was achigmednvironmental law-making
between the establishment of PRC in 1949 and tteoéfrultural Revolution” on 1976
(Chen, 2009).

At Mao's death, formal law in China was close tonba-existent. The near lawlessness
of the 1960s and 1970s was the result of a paéttistruggle in which champions of
flexibility and revolutionary values edged out pooents of rules and legal expertise
(O'Brein 1990: 158).

1.2.2 The initial stage (from 70's to 80's at thenel of twentieth Century)

The initial development of Chinese environmentgidiation began in the 70‘s of the
twentieth Century. The state sent representativegatticipate in the United Nations
Conference on the human environment in 1972 hefftackholm Sweden. This meeting
brought a modern environmental protection idea hin€se, also promoting the starting
of a true environmental legislative work. The fidtional Conference on environmental
protection was held on 1973 August, The outcome tvadraft of “Regulations on the
protection and improvement of the environment {foal Implementation)”, and then the
State Council officially approved the provisionstbé regulations and established some
guidelines and policies related to national envimental protection. On 1978 the

National Congress revised the "constitution” exglicadding the following statement:
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"the state protects the environment and naturauregs, prevents pollution and other
public pollution". For the first time the fundamahtlaw stipulates the contents of
environmental protection, placing an important stibme of the environmental legislation
of China. The fifth session of the Standing Comeeitbf National People's Congress
passed the "environmental protection law (Triah)"September 13 1979, this law is the
basic law of environmental protection, describihg tmain provisions and the basic
policy of the country in environmental protectioand introducing some specific
provisions that will be solved in the law of ailogection, the law of water protection and
other specific laws and regulations, which marke tbfficial start of Chinese

environmental legislation. After that, the NPC Sliag Committee has formulated the
"marine environmental protection law" (1982). “wapmllution prevention law" (1984).

“air pollution prevention law" (1987). After theidf for ten years, The NPC Standing
Committee modified the "environmental protectiow I@rial)” with the "environmental

protection law".

1.2.3 The preliminary formation stage (since ‘90s)
The new amended China's Constitution of 2004 predwicnew vision on environmental

protection by the introduction of several artidleat impact on environmental issués.

Article 9: *“Mineral resources, water, forests, mtains, grassland, unclaimed land,
beaches, and other natural resources are owndtelstdte, that is, by the whole people,
with the exception of the forests, mountains, deass unclaimed land, and beaches that
are owned by collectives in accordance with the [Bine state ensures the rational use of
natural resources and protects rare animals amdspl&he appropriation or damage of
natural resources by any organization or individwaWwhatever means is prohibited."
Article 22: The state is required to protect “@gacof scenic and historical interest,
valuable cultural monuments, and treasures andr athportant items of China's

historical and cultural heritage”; and most sigrafitly,

About the content of the constitution in 2004,:seg://www.gov.cn/gongbao/content/2004/content_62ftd
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Article 26: the “State protects and improves aachedies pollution and other public
hazards. The State also organizes and encouragestafion and the protection of

forests.”

After more than 30 years from the China's reforrd apening up policy, the economic
construction developed rapidly, the environmentabfems become increasingly serious,
environmental legislation in China has enteredagestof rapid development: on one
hand, were made a large number of new environméatgl on the other hand, were
made a lot of amendments to the original envirortaldaw. New environmental laws
were produced, including the "the prevention andtrad of solid waste pollution law"
(1995), “Environmental noise pollution preventioaw!l' (1996), “clean production
method law" (2002), “Environmental Impact Assessimkaw” (2002), “radioactive
pollution prevention and control law" (2003). Otlaws were revised, including the "air
pollution prevention law" (1995, 2000 two revisipfiyvater pollution prevention law"
(revised in 1996), “marine environmental protectlam” (revised in 1999). The State
Council and the relevant departments of the Statein€l also established the
environmental protection department administrativegulations, rules. Chinese

environmental legal system frame is preliminaryrfed (Bie, 2005).

Up to now, China has initially established a refally thorough environmental protection
legal system (Exhibit 8) (Jia, 2007:45).

Exhibit 8: Environmental legislation of China

Prevention and Control of Environmentatenvironmental protection law” (Trial)l
Pollution Laws “environmental protection law" was revised |in
2014

"marine environmental protection law" (1982),
revised in 2013.

~

"water pollution prevention law" (1984), was
revised in 1996

"air pollution prevention law" (1987), was revised
in 1995
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"the prevention and control of solid waste

pollution law" (1995), was revised in 2004

"environmental noise pollution prevention layw
(1996)

Resource recycling laws "Renewable energy law" 5200

"Circular Economy Promotion Law" (2008)

"Clean Production method Promotion Law
(2002)

Environmental Impact Assessment Laws "Measurethioadministration of environmental

protection of construction project” (1980)

"Environmental Impact Assessment Law" (2002

~

Sewage charges regulations "The sewage fee coleagulations” (2002)

The hearing regulations of EnvironmentdiThe legislation law" (2000)

legislation "Sewage permit (Draft)" the burden of hearing
(2004)

Source Liao (2016)

1.3 The New Environmental Protection Law

China’s Environmental Protection Law is the mairioral environmental legislative

framework.

Chinese legislators have passed the first amendmenthe country’s environmental
protection law in 25 years, promising greater p@wer environmental authorities and
harsher punishments for polluters. The amendmevigh the Standing Committee of
National People’s Congress passed on 4 April 20tet tawo years of debate, will allow
authorities to detain company bosses for 15 dagtsely do not complete environmental
impact assessments or ignore warnings to stop tp@luThe new law will come into

practice on 1 January 2015. With 70 articles comgbavith 47 in the original law, the
revised Environmental Protection Law sets enviromaeprotection as the country's
basic policy?°

The new law says that economic and social developrsieould be coordinated with

environmental protection and encourages studiethenmpact environmental quality

20 vang Yi, “China’s legislature adopts revised Eoninental Protection Law”. XinHua net, published2@nApril
2014
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causes on public health, urging prevention androbwff pollution-related diseases. It
says that the country should establish and impasvenvironment and health monitoring,
survey and risk assessment mechanism.

The law gives harsher punishments to environmewtaingdoing, and has specific
articles and provisions on tackling smog, makirtgens more aware of environmental
protection and protecting whistleblowers.

It says citizens should adopt a low-carbon anddtlitestyle and perform environmental
protection duties, and nominates June 5 as EnvienhiDay. The public is encouraged to
observe environmental protection laws and makewits efforts in this regard, including
sorting their garbage for recycling.

The country's Environmental Protection Law hasbesn revised since it took effect in
1989. The amendment was adopted after four readingsrare in China for a law or
amendment to go through three readings and notabged, highlighting the importance
of the legislation in the country's pursuit of stisable development.

About the stiffer punishments parts of the envirental protection law, lawmakers said
during their panel discussion that the phenomenavhich the cost for observing
environmental legislation is higher than violatingws widely exist, causing
environmental pollution.

Beside the fact that the environmental legal sysiemstill incomplete, one of the key
issues is the implementation and enforcement ofr@mwental laws, which have shown
big shortcomings (OECD, 2018).

Xin Chunying, deputy director of the Legislative féifs Commission of the NPC
Standing Committee, gave an example during théeleltion of the law, saying that an
electricity generator complex with production capaof 100, 000 kilowatt needs to pay
between 500, 000 and 600, 000 Yuan in environmegntatection fees to alleviate and
control pollution. But if the factory shuts dowrs ipollution processing equipment and
does nothing to protect the environment, it maydate a 10, 000 Yuan fine, she said.
Handing out heavier punishment for environmentangdoing is an important principle

of the new legislation, and will deter enterpridesm violating the law. The new law

2L Jonathan Kaiman, “China strengthens environméaiad”, published on theguardian.com, 25 April 2014.
22 Organization for Economic Cooperation and DeveleptmEnvironmental Compliance and Enforcement in
China: An Assessment of Current Practices and Waysard (OECD, Paris, 2006)
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stipulates that enterprises will be named and sHafoe breaking environmental

protection laws.

The most important amendments of The Environmd?ratection Law:

a. Daily-based fine system. The law says a daily-bdisedsystem will be introduced to
punish offenders. If an enterprise illegally disges pollutants and is fined and
asked to correct its wrongdoing by authorities, taftises to make corrections, the
enterprise may face a fine which accumulates dhilyhe past, enterprises received a
one-off fine.

b. Penalties of Administrative detention. It says ttesponsible persons would face up
to 15 days detention if their enterprises dodgdrenmental impact assessments and
refuse to suspend production after being issuedirg fail to obtain a pollutant
discharge permit but discharge pollutants, andseetio suspend the discharge after
administrative bodies issue a ban; or if they shsdpervision through means
including forging monitoring data or improperly opgng pollution prevention
equipment. The length of detention would dependhenimpact of their violations.
Responsible persons would face the same punishnighesr enterprises produce or
use forbidden pesticides and refuse to make caorect

c. The law also proposes that organizations in chasfeenvironmental impact
assessments and supervision would bear joint iligsilif they are found to have
acted fraudulently. Local officials may be demotwdsacked, if they are guilty of
misconduct, including covering up environment-retatvrongdoing, falsifying data
or ask others to falsify data, failing to publicieavironmental information which
should be made public according to law or failiagyive closure orders to enterprises
which illegally discharge pollutants. If offendel®haviours constitute crimes, they

will be held criminally responsible.

However, despite the positive turn the reform psscmok, the revised law still missed
some opportunities and faces many challenges. Myxgirtantly, the ubiquitous question

of implementation looms large also for the New Eommental Protection Law. The

28



existing institutional setup will not make it angsger: local governments still tightly
control Environmental Protection Bureaus in terrhpersonnel and finance, potentially
creating difficult conditions for implementatiort.i$ still uncertain to what extent local
bureaus will be able to make use of the powerfubpems available to levy real
punishments. It also remains to be seen whether the stipuiatidl foster a general
trend towards Environmental Impact Assessmentsgislation.

The biggest disappointment from the view of civatiety, however, is that possibilities
for environmental litigation remain limited. Sinoaly organisations registered above the
city-level will be able to launch lawsuits, manyhets will not be eligible for litigation.
The NGO Friends of Nature has criticised the faat tnany NGOs registered below the
city-level or as enterprises, are excluded asdarto registering NGOs are high. Luckily,
the stipulation of previous drafts that only soaietrganisations with a “good reputation”
be allowed to litigate did not feature in the finarsion of the law. This phrase was
replaced by the condition that these organisats&msuld “have no record of illegal
activity”. Without this change, authorities wouldye had almost unlimited discretion to
keep unloved organisations away from litigaffbn

The New Environmental Protection Law is not a parfaw, but it is certainly much
stronger than could have been expected and hgotastial to influence the dynamics of
environmental protection in China in a long lastingy. If the issuance of the law is
supplemented by the much rumoured expansion ofMim@stry of Environmental
Protection’s sphere of influence, taking over emwimental responsibilities from other
ministries to integrate environmental managemettiwione organisation, it could make
the implementation of the law even stronger.

The Environmental Law provides the environmentaltharties with powerful

instruments to lead China into a cleaner futurewNbis their turn to make use of these

2 http://news.xinhuanet.com/politics/2014-03/11/c6 220052 htm|

24 http://politics.people.com.cn/n/2015/0408/c707 BBR1543.html
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instruments, taking an important step towards sghane of China’s biggest challenges
in the 21st centur§’

1.4 Local environmental legislation of Hunan provin ce

China is a country with a vast territory and abuntdeesources, a large population,
different natural conditions, the uneven distribatiof natural resources and the
environment, with strong differences amongst thegiomal economic and social
development levels. In order to ensure the sudtinase of environmental resources,
realize the coordinated development of economyiesp@nd environment, China not
only established the basic national policy of emwimental protection, developed the
basic law of environmental protection and pollutantrol, but also according to all the
needs of local environmental protection, developay local environmental regulations.
In this work we take into consideration the speaifase of Hunan, as it is one of the most
important manufacturing and agricultural areaswa#li as one of the most polluted
regions of the Country. The conflict that ariseswsen food security and pollution
caused by manufacturing makes of Hunan a potentiatlvileged laboratory for
environmental protection and a new sustainableldpaeent model.

The Chinese local environmental legislation reterpeople’'s Congress and its Standing
Committee and to regional people's government ofn&$ provinces, city, and
autonomous regions. The local government formulapproves, amends, supplements
and abolishes the local environmental law, accgrttinthe Constitution and law, and on
the basis of local peculiarities like environmentlaevelopment level, local utilization
of natural resources and natural environment (\Waag3).

According to the "legislative law”, People's Corggeand its Standing Committee of
Hunan, the People's Congress and its Standing Cibeenof Changsha City, People's
Congress of 1 Autonomous Prefecture and 7 Autonsn@ounties have the legislative
power to formulate the local environmental regolasi The Hunan provincial
government and the Changsha City government haweletyislative power of local
environmental regulations; these power legislabedies have actively carried out the
local environment legislation. There have been ntben 60 local regulations on the

%5 Jost Wiibbeke, “The three-year battle for Chinaw environmental law”, published on chinadialogee2b April
2014.
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protection of the environment and resources in Hupeovince, more than 30 local
government environmental regulations, but amongttieere are only 15 directly related
to resources protection and pollution preventiod aontrol. The local environmental
legislation covers all areas like: rational devehgmt and protection of natural resources,
ecological protection (the most typical such a2@il1 "Hunan Province alien species
Regulations"), pollution control and other fieldgom the ratio of local environmental
legislation of Hunan in the province's all the lotmislation, Hunan Province in the
central provinces is in the forefront (after Shankiut there are many deficiencies in
Hunan environmental legislation, these deficiendiesother areas of the country is

existing in different degrees and different forms.

1.4.1 Existing problems of the Chinese local enviro  nmental legislation
According to Wang (2013), the problems with Chin&szal environmental legislation

can be subdivided such as follows:

a. Unitary Legislative Body

Legislative body is the legislative authoritiesgamizations and persons that have the
right to participate or actual participation in thegislative activities. Including the
legislators who have right to the terms of refesgradso the entity that doesn't has the
right but can play a substantial role or can hasgaificant impact on the legislation
(Zhou, 2009). Therefore, the main local environraktggislation can be summed up as
two categories: the subject and the legislativenmetence to participate in the
legislative subject. However, environmental lediska particularly at the local
environmental legislation, as the legislative batltyy People’s Congress is very subject
to local government, the implementation is alsoyv&ubject. The People's Congress's

subjectivity status of legislation is often suppexs

b. Lack of local legislative characteristics
China's local environmental legislation has longéeti problems, like a lack of
autonomy from the central government and a low leéipaof producing solutions that

suits the local situation. Therefore, only once ¢katral People's congress establishes a
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new law, the local government immediately develtips appropriate regulations or
implementation. Sometimes, it may happens thatetiaction of local laws is inspired by
other provinces legislations with low capabilityadapt them to local peculiarities. Most
of the local provincial chapters of the EnvironnarRrotection Regulations follow the
provisions of the State Environmental Protectiowaithout any substantial difference.

This is the case of Provinces like Hunan, HubeizGau.

c. Local interest bias on law production

In China's local legislative system, usually théevant government departments
make the legislative requirements, even proposedthé law, and then, the People's
Congress and the government establish the progismm the draft of the local
requirements. These requirements are seldom idehtiy a thorough research on the
field and are often distorted by the influence afdl group of interest. As an example,
the local legislation in Hunan is lagging behindhwiegards to issues such as the heavy
metal pollution in the Xiangjiang River, the Solithnan and western Hunan, the Mining,
soil and water pollution, even because of the arzd interests between the
department of mining, water and the environmentatgetion authorities (McElwee and
Squire, 2011:9¥°

1.4.2 The 13th Five-Year Plan for the Environmental  Protection of Hunan
The People’s Government of Hunan in September Z8ished The 13th Five-Year
Plan for the Environmental Protection of Hunan. Kag macroeconomic objectives that

will directly impinge on the environmental agendalidé”:

2 These “informal networks” in China are usuallyereéd to as “guanxi”. The effects of guanxi perraeit levels of
Chinese society, and the concept is too compledesgrribe in any detail here. Basically it invohesystem of
hierarchical, horizontal (e.g., classmates), andnti@cted” relationships. These relationships distaba set of
obligations that can, in certain situations, truthe authority inherent in relationships construdigdaw such, as in
the environmental context, that between environaieeigulators and the regulated actors. CharleslWeE Sanders
Squire, “Environmental Law in China: Mitigating Riand Ensuring Compliance”, 2011, page 9.

27 http://www.hbt.hunan.gov.cn/new/ghcw/zhgh/contéd463.html
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Exhibit 9: Key Macroeconomic Objectives of Hunan EnvirontaéRrotection
Kind Denomination Unit 2015 2020 Status
Prefecture level cities
(including Jishou) air quality % 77.9 82.9
rate
Count cit air ualit
Air Quality excellt)e/nce( ra)t% A % 85
Prefecture level citieg
(including  Jishou) PM2.5 3
annual average concentratipn ng/m 54 44 (-18%
of urban areas
Rate of water quality of the
Yangtze River (state controlled % 81.3 93.2 .
section) Accomplis
Pearl River System (state hed
. 100
controlled section)
Dongting Lake (state controlled Total phosphorus
section) reached 4 kinds of
Water Quality o standards, and the
0 . .
other indicators
reached class |l
standards.
City Level (including Jishou Meet the
centralized drinking water 0 requirements 0
. . % 96.7 :
quality compliance rate national
assessment
Prefecture level cities 10% below
(including Jishou) built area %
black smelly water Approxima
Eco-environm| Standard rate of so|l Upgrade 10% tely
ent environmental quality o % —
cultivated land
Forest coverage % Maintain more| Accomplis
than 59% hed
) Chemical oxygen demand Fit 120.77 -10.1%

Main Ammonia nitrogen it 15.11 -10.1% Accomplis
Pollutants = e Gioxide it 5055 | -21% hed
reduction _ _ :

nitrogen oxide Jit 49.69 -15%
i i - 0,

Total Key areas of key industries Ft 10%
pollutants s iatie organic compounds -10% Approxima
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emission st

Total phosphorus (Changdg, Comprehensive
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Domestic sewage treatment 95%
plant
Centralized treatment rate of 85%
urban domestic sewage at jor %
above the county level
The towns sewage treatment
rate

0,
% _ 100%

Harmless treatment rate of
municipal solid waste

With an average
annual increase df
more than 20%

Environment
Management

Added value of environmental All

protection industry

round, full
coverage

Ecological environment Basic realization

monitoring network

Fixed pollution source o 100 Keep 100% Approxima
emission permit 0 tely
Safe disposal rate of hazardaus % 100 Keep 100%

waste

Radiation safety license holder Full coverage

rate

Source: 13th Five-Year Plan for the Environmental Protetid Hunan

Key tasks of the Hunan 13th Five-Year Plan forEngironmental Protection:

The establishment of the most stringent environalgbtection system, thorugh
the establishment of an emissions permit systerpdbuting enterprises

The improvement the environmental law enforcemapesvision system, by
means of the provincial environmental protectiopesuision and law
enforcement agencies

The improvement of the environmental informatiosctbsure system, throughout
the establishment of ecological environment momtpnetwork, with full
coverage of all sources of pollution

The promotion of environmental protection industmth a planned annual
growth of 20% of the environmental protection inmysutput value, and the
improvement of both product and service performandbe environmental
protection sector
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CHAPTER I
THE SOIL ENVIRONMENTAL PROTECTION IN CHINA

In the past chapter we have seen how the envirotainkw has developed in People
Republic of China during its history and how it figled within the institutional
framework by the actors involved and across thédiht levels of administration, by
supporting the analysis with the case of Hunan iRoav The study will now progress by
taking into account the soil environmental prowctin China, as a key point of the
environmental issue in China, both at a nation#h lab the local level.

2.1 Main soil environment problems of China

China currently has a severe soil pollution probkmad no national law governing soil
pollution. Soil pollution has been one of the seffects of three decades of breakneck
economic expansion in China, raising concerns @il security and people’s health in
the world’s most populous Country. China’s troubleigh air and water pollution are
widely known with its smog-clouded cities and cheahifilled rivers drawing
international attention. However, there is anothess visible consequence of the
whirlwind GDP growth the country has experienceerothe past three decades: soil
pollution. However, soil pollution is not only affeng the health and well-being of
Chinese citizens, it is also putting the natioro®d security at risk The report on
national general survey on soil contamination i&teain April this year said that 16.1
percent of the country’s soil was pollut€dThe main contaminants are heavy metals

such as cadmium, lead, nickel and arsenic, amdreyst

In China, the activities causing the site pollutioclude heavy chemical industry, oil
extraction and distribution, mining, metal smelfircdhemical production and use and
industrial waste stockpiling, treatment and dispdka et al, 2015). The sources and

means of soil pollution of industrial enterprisesl aurroundings are mainly displayed in

28 »Cadmium rice"- heavy metal pollution of Chinatsercrops, published in 24 April, 2014. In the pagmd that
“Greenpeace East Asia sampled soil and rice cropilages close to a cluster of heavy metals serein Hunan
Province, an area that ranks first in rice outmut among the top five in nonferrous metals proauncti

2 For the content, see the website: http://www.zten/gkmi/hbb/gt/201404/W020140417558995804588.pdf
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the following aspects: improper storage and useprfduction raw materials and
intermediate products; discharge of environmentallugants during production;
discharge of atmospheric pollutants subsiding te tround surface; leakage of

underground pipelines ; and unreasonable stockgpifnndustrial solid waste.
Soil problems in China generally could dividedhe following kinds (Huang, 2005):
a. Loss of soil resources and its rapid deterionati

China boasts vast expanse of landscapes, comptarahaonditions and plentiful soil

resources. The Chinese soil resources can be thidzad by diversified soil types, huge
absolute quantity, and small per capita soil resmar Currently China has two major
problems concerning soil resources: namely lossodfresources and soil deterioration.
China has been facing with a number of soil resoproblems including water loss and
soil erosion, soil fertility reduction, desertiftaan, soil salinization, rocky desertification

as well as soil acidification, which has posedaesithreats to ecological safety.

b. Acceleration of regional soil pollution

Results of recent soil quality survey revealed obsi pedogeochemical abnormity or
pollution at watershed or regional level. Cd, P Blg abnormity have been found in the
Yangtze River basin, Pearl River basin and coastds, Songhua River basin and Liao
River basin. High fluorine, high arsenic, and ladine was found in the Yellow River
basin. Soil mercury abnormity was reported in Chénecities of different size.
Preliminary analysis showed that the pedogeochémameormities at watershed level are
combined results of high natural geochemical bamkgd and anthropogenic pollution.
In some watershed with heavy metal abnormity ofdupioh, soil geochemical status

deteriorates rapidly.

c. Lack of science & technology for soil protection

Although outstanding progress has been made inaGloncerning soil pollution survey,
physical, chemical and biological remediation, gag#l exist between China and

developed countries where soil remediation have lweenmercialized. China starts late
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in the research of soil pollution control; techrptp material and equipment for soll
remediation. Therefore, it is time to initiate S&sl on innovative remediation
technologies and to develop technologies, equipsnamd management system for

contaminated farmland, soil around mining areaswildon industrial sites.

d. Weak public awareness and incomplete legislatiorsoil protection

Public awareness of soil protection is weak wittleliconsciousness and enthusiasm.
Government officials do not have adequate knowlewfgsnil resources, soil quality and
soil function and the social value of soil, thereféittle was done to raise the awareness
of the general public to protect the soil protattioEducation concerning soil
environment is also inadequate with no specialaetthorities or organizations. So far,
China has not legislated any law or regulationdoil pollution prevention. Not much
research has been done on soil environmental ieriéggxd standards. Until now the soil

environmental quality standard is still in revision

e. The urgency of soil and environmental protection

Due to rapid social and economic development aglliyintensified human activities in
the past 20 years, soil degradation has increasgdaintity and expanded, therefore more
challenges are to be dealt with in the coming 1&rgeThe main reasons for soil
problems are twofold. On the one hand, the impegaof soil protection was not
recognized. There is no specialized law, admirtisgastructure, mechanism and
supervision system for soil environmental protetti®n the other hand, there was lack
of investment and research on key scientific, tetdgical, and management problems.
And most of all, there is lack of macroscopic thinmgk of soil and environmental

protection strategies.

According to the decision of the China’s State Guoiurirom April 2005 to December
2013, China launched the first national surveyaiff gollution. The survey is covered all
the territory of People’s Republic of China (exéhgiHong Kong SAR, Macao SAR and

Taiwan), the survey points are covered all aradhel| part of the woodland, grassland,
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unused land and construction land. The actual yuavea is about 6.3 million square
kilometers. The Survey is used a unified approatdndard, basically defined the overall
situation of national soil environmental quality.
The overall national soil environment situatiomist optimistic; in some areas the soil
pollution is very heavy, cultivated soil environn@nquality is worrying, especially the
mining and industrial wasteland soil environmentaisserious problem. The Mining
Industry, agriculture and other human activitied #ime high environmental background
values in soil are the main causes of soil contatiin3' The total exceeded the national
rate of soil is 16.1%, including: minor, mild, meodee and severe pollution point ratios
are 11.2%, 2.3%, 1.5% and 1.1%. The pollution tigenainly inorganic, the organic
pollution is ranked second, and the complex patuts occupied a very small proportion,
inorganic contaminants exceeding occupied 82.8%efotal median point.
From the point of view of distribution of pollutipthe soil pollution in the South is more
heavily than the north; Yangtze River Delta, Pdaister Delta and other parts of the
northeast old industrial base arghae soil contamination problem is more prominent] a
in the Southwest, and Centro south regiotise heavy metals pollution is generally more
exceeded. Cadmium, mercury, arsenic, ietlte content distribution of this four kinds of
inorganic contaminants showed a gradual increagieeitrend from the northwest to the
southeast, from the northeast to southwest dinectio
a. Inorganic contaminants: Cadmium, mercury, arsecopper, lead, chromium, zinc,
nickel ,this eight kinds of inorganic contaminaptsint exceeded rates were 7.0%,
1.6%, 2.7%, 2.1%, 1.5%, 1.1%, 0.9%, 4.8%.(see ibéx10)

%0 MEP and MLR announce the report on national géseratey on soil contamination, published on
http://english.mep.gov.cn28 April 2014.

31 Q&A about national general survey on soil contaatiom, published on the website of the Ministry of
Environmental Protection of China in April 2014.
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Exhibit 10: Inorganic contaminants

Type of | Point Minor (%) | Mild (%) moderate Severe (%)
contaminant exceeded rate (%)

(%)
Cadmium 7.0 5.2 0.8 0.5 0.5
Mercury 1.6 1.2 0.2 0.1 0.1
Arsenic 2.7 2.0 0.4 0.2 0.1
Copper 21 1.6 0.3 0.15 0.05
Lead 15 1.1 0.2 0.1 0.1
Chromium 11 0.9 0.15 0.04 0.01
Zinc 0.9 0.75 0.08 0.05 0.02
Nickel 4.8 3.9 0.5 0.3 0.1

Source: Report on national general survey on soil contatiom, 2014

b. Organic contaminant: BHC, DDT, PAHSs.
The point exceeded of the rate of these 3 kindsoataminant were 0.5%, 1.9%, 1.4%

(see in exhibit 11).

Exhibit 11: Organic contaminant

Type of | Point Minor (%) Mild (%) moderate Severe (% )
contaminant exceeded rate] (%)

(%)
BHC 0.5 0.3 0.1 0.06 0.04
DDT 1.9 1.1 0.3 0.25 0.25
PAHs 14 0.8 0.2 0.2 0.2

Source: Report on national general survey on soil contatiom, 2014

2.2The Key Regulators in the management of the soi |

contaminated sites

On the national level, the management of contamdhaites is currently divided over
several ministries— the MLR (Ministry of Land ané$urces of the People's Republic
of China) , the MEP (Ministry of Environmental Reotion of the People's Republic of
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China, the National Development and Reform Commis§NDRC), and the Ministry of
Housing and Urban-Rural Development (MOHURD). Th&RMis responsible for the
management of land, is a ministry under the StatenCil of China. The mission of the
Ministry of Land and Resources as prescribed byStage Council is: to be responsible
for the planning, administration, protection andiomal utilization of such natural
resources as land, mineral and marine resourcteeifPeople's Republic of China. The
NDRC assists in the drafting of environmental pcote planning. The MOHURD is
responsible for urban development plans. Becawe ik no national soil pollution law,
the responsibilities of each of these ministries dontaminated site cleanup have not
been streamlined. There currently is no procesgt@rn what the ministries should do
with respect to contaminated sites. As a resulbenof these ministries is being held
accountable for the cleanup of contaminated Eites

2.3Development of China’s soil environment protect ion

Since the People’s Republic of China was foundeelcountry’s soil Environmental
Protection can be roughly divided into the follogistages (CCICED, 2015):

Exhibit 12: China’s Development Stages of Soil Environmentdtion

The Third Stage

Soil environment

protection concept The Second Stage

________________________

Priority to soil pollution!

Risk management

i Priority to soil quality i aPproach has I:.\een ..
Priority to soil fertility and soil pollution Econstdered ojociatly in i
: recent years.

L
>

1949 1978 1992 Present Time

Source: CCICED, 2015

32 http://cdmd.cnki.com.cn/Article/CDMD-10357-1015%22.htm
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The extent of soil pollution in China is unknownn& the 1950s, as China has become
more urbanized, many industries have been shut dowrelocated outside the cities,
leaving behind soil pollution (Li and Xie, 2010)hi§ process has accelerated as urban
development has increased. For example, many palenterprises have relocated from
the Fourth Ring Road of Beijing, Chongqging, Guarmayzband Shanghai.

Recognizing a need for a better understandingibpstiution in China, the State
Environmental Protection Agency (SEPA, currently MEP) and the Ministry of Land
and Resources (MLR) launched a three-year soiupoii survey in 2006 with a budget
of one billion yuar?® The survey focused on main grain producing andstréal areas,
including Jiangsu and Zhejiang provinces in the gzanRiver Delta region, Guangdong
Province in the Pearl River Delta area, Northedsh&s Liaoning Province, and Central

China’s Hunan Provincg.

2.3.1 Soil environmental protection legislation and policy development in
China

The first stage (1949-1978)

Since the People’s Republic of China was foundael grain production has been facing
huge challenges from the growing population. Thenty’s priority for soil environment
at this stage was to increase soil fertility andigioutput. Since the 1960s, China began
to produce and use massive organo-chlorine pessitidWith the use of chemical
fertilizers and pesticides, concerns began to negarding China’s soil environment in
the early 1970s. In 1973 China held the first matleenvironmental protection meeting at
which the environmental problems existing in Chimare raised. Subsequently, the
country gradually carried out investigations onlygadn in key regions. Environmental
guality assessments, pollution control and otheeaech efforts were undertaken. A
preliminary environmental management system waseldped. At this stage,
environmental problems focused on were mainly ad water pollution. Soil pollution

was not a priority.

33 Nation Faces Soil Pollution Problems, CHINA DAILYyly 19, 2006.

34 Soil Survey to Monitor Pollution, CHINA DAILY, Apr9, 2007.

3% Report on Case Study on Soil Protection Strate§iesly on Macroscopic Strategies of China's Emvitent: Task
of Environmental Element Protection Strategies,8200
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The second stage (1979-1992)

Since the implementation of China’s reform and apgup policy, rapid economic and
social development had been made. Accordingly, smilironment protection entered
into a new age of reform and innovation. More amatemattention was paid to the soil
pollution issue. China’s overall system for envirental protection policies, laws and
codes was being created. The law on soil pollypi@vention in China’s legislation is the
Environmental Protection Law of the People’s Remubbf China (For Trial
Implementation) issued in 1979. Also provisions rational utilization of land are
included the Constitution of the People’s RepublicChina, issued in 1982, and Land
Administration Law of the People’s Republic of Chinissued in 1986. Relevant
provisions on soil pollution prevention and contmekre included in the Law on
Environmental Protection of the People’s Republfc Ghina issued in 1989. Soil

environment and pollution became a priority at Stegge.

The third stage (1993-Present)

In this stage, more and more attention was paithéosoil pollution prevention and
control. And risk management approach has beeridemesl especially in recent years.
Since the United Nations Conference on Environmamtl Development in 1992,
consensus of the world’s nations is to implemesustainable development strategy. In
1996, the State Council of the PRC issued a Detisfothe State Council on Some
Issues of Environmental Protection. This decisiefingéd the orientation of China’s soll
environment protection in the age of sustainabieeligment. In 2005, the State Council
issued a Decision on Fulfilling the Concept of &tiec Development to Strengthen
Environmental Protection, which requires a “focus soil pollution prevention and
control and the strengthening of environmental gutodn in rural areas”. In 2006 the
Ministry of Environmental Protection carried outspecial investigation on current
situation and pollution control of soil throughdbe country jointly with the Ministry of
Land and Resources (Ma, 2006). Through a lot oéstigation work, information on
current situation, scope, key pollutants and lefedoil pollution throughout the country
has been obtained. Currently the investigation Iresuin process of statistics and

analyses. When finished, the project will lay a rdation for supervision of soil
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environment in China. In 2008, the Ministry of Emnmental Protection issued
Opinions on Strengthening Soil Pollution Preventiand Control, which proposes
measures for strengthening soil pollution preven@md control. To facilitate effective
prevention and control of soil pollution, China Isa€cessively organized and carried out
a series of fundamental investigations. These tmetsons include the national soil
environment background value survey, soil envirommeuality assessment of
“Vegetable basket® planting bases, main wastewater irrigation arpaliution analysis
and an overall national soil pollution status reépbr addition, a series of standards and
technical codes were prepared, issued and impleaiemhese include Standard for Soil
Environment Quality and Technical Code for Soil Eonment Monitoring. Emphasis
was placed on strengthening monitoring over palutsources, control of pollution
sources, research on assessment of regional saibement quality, and soil pollution
risk management. Organized demonstration pilotsréstoration and comprehensive
harnessing of polluted soil were initiated. Inteéim@al exchanges and cooperation were

pursued.

2.4 China’s Current Laws and Regulations that addre  ss the Saoill

Pollution Crisis

China currently has no national-level law or regola to address the soil pollution
crisis®” There are two national laws that mention the sbitontaminated sites (see in
exhibit 13). As reported by Wang and Shan (201Bgseé national laws are the
Environmental Protection Law of People’s Repubfi€China (Environmental Protection
Law) and The Law of the People’s Republic of Chora Prevention and Control of
Environmental Pollution by Solid Waste (Solid Wasteaw). Under China’s
Environmental Protection Law, a polluting entererfthat has caused an environmental
pollution hazard shall have the obligation to ehate it and make compensation to the
unit or individual that suffered direct loss€8.The Solid Waste Law states that units

%6 |n 1988, the Ministry of Agriculture started thisoject against a background that the country cootdroduce
enough non-grain food with rich diversity. http#w.gov.cn/jrzg/2010-03/28/content_1566658.htm

37 Sun Yinglan, 20 percent of cultivated land hasheelluted in China: Agriculture is facing a setsou
challenge (Sept.19, 2010), http://news.hexu n.cO&209-19/124936104_1.html.

% Environmental Protection Law of People’'s Repubfi€hina , art. 41 (1989) [hereinafter Environménta
Protection Law].
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where industrial waste is generated shall take areado prevent and control pollution.
This pollution includes soil pollution.

The only regulations that directly address soilyi@n are at the provincial and city level.
For example, in March 2006, the Standing Committéehe People’s Congress of
Zhejiang Province enacted The Regulations of Ptememnd Control of Environmental
Pollution by Solid Waste of Zhejiang Province (Rigions of Zhejiang Province). In
September 2009, the Standing Committee of the B&soflongress of Jiangsu Province
enacted The Regulations of Prevention and Confr&lneironmental Pollution by Solid
Waste of Jiangsu Province (Regulations of Jiangeuice).

In the 2014, No. 1 Document, the central governmpentits top priorities as “improving
rural environment and maintaining food security’otB are tightly linked with soll
pollution. The government is currently drafting tts®il Environmental Protection Law”.
Meanwhile, the MEP has announced on 3 March 20a#tkte Soil Pollution Prevention
& Remediation Action Plan will be issued in the ¢irframe 2016-2020, with five key
tasks including 1) to give priority to protect aabands, 2) pollution sources control, 3)
risk management of contaminated sites, 4) pilassibr soil remediation, and 5) to
strengthen monitoring and management of the seir@mment. Furthermore, until now
the following national standards on soil pollutitesting methods have been published

last year, which help to strengthen the monitoohgoil environmental quality.

Exhibit 13: China’s current laws on protection of soil

National Laws Currently no national law

National Regulations Draft Provisional Rules on iEmvmental
Management of the Soil of Contaminated

Sites (Provisional Rules)

The Regulations of Prevention and Control | of
Local Regulations Environmental Pollution by Solid Waste of

Zhejiang Province

The Regulations of Prevention and Control | of
Environmental Pollution by Solid Waste of

Jiangsu Province
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The Regulations of Prevention and Control| of
Environmental Pollution by Solid Waste of

Nanijing City

The Regulations of Prevention and Control| of
Environmental Pollution by Solid Waste of

Shenyang Province [Expired]

Policy Directive on Completing Environmental Pollution
Prevention and Control When

Enterprises Move

Source CCICED, 2015

China also has laws and regulations that tanggn@aldress soil pollution. There are
three categories of these laws and regulations fildtecategory includes general laws or
regulations for environmental protection. The secoategory includes laws that prevent
soil pollution by preventing other types of polaurti The third category includes laws and
regulations that consider soil to be a resources&haws and regulations, combined with
provincial and city level regulations that directhddress soil pollution, form a

complicated legal patchwork that is not enough dtves China’s soil pollution crisis.

China needs a national-level law, or at the veagta national-level regulation, for the

prevention and control of soil pollution.

2.5 New national and provincial policies and plans on soil
remediation and protection

The future 5-10 years is a critical period for iflitig the objective of building a well-off
society by 2020. Currently China’s soil environmeéntfacing a severe situation. It's
estimated that in the future 5-10 years China’sutadon will continue to grow, with
rapid development in industrialization, urbanizati@and agriculture integration. A
balance between social and economic developmeritleustruck in order to protect soil.
In the future 5-10 years, China’s soil environmprdtection will not face an optimistic
situation if this balance is not achieved.
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2.5.1 The 12" Five-year Plan on Environmental Protection
On 15 December 2011, the State Council officiaélieased the 2Five-Year Plan on

Environmental Protection. The key objectives o$ avironmental plan are’bo

a. strengthen and expand total emission contrpbbifitants, b. further improve people’s
living quality and standards by enhancing environtakmanagement and strengthening
protection of drinking water sources, c. promoteegr development with environmental
protection, and d. broaden efforts to address natenal environmental issues such as
climate change. The draft plan could reasonablygéscribed as a continuation of the
more balanced development approach that had soowessiunder the f1Five-Year
Plan, combined with some augmentations to addressamd emerging issues. It is also
noted that the environmental plan addresses mathedbriority issues identified in the
macro-environmental strategy.

The following programs that regard to the soil viié# implemented under the general

category of improving environmental quality of life

a. Heavy metal pollution prevention and control.

By 2015, emissions of heavy metals in the majolupioh prevention and control zones
will be reduced by 15% compared to the levels i@72&hile, elsewhere, there shall be
no increase. The proposed means for meeting thectolgs will be increased
environmental supervision of priority sources lista the environmental plan and strict
application of the principle of “treatment withinprescribed time limit.” The plan will
also identify enterprises or projects consideretidee no potential to comply, and they
will be closed down or ordered to suspend operafldre plan also includes provisions
requiring compulsory cleaner production audits elested enterprises as a basis for

reaching the cleaner production standard.

3 http://ww.gov.cn/zwgk/2011-12/20/content_20248%%.h
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b. Strengthen work on soil contamination.

The main objectives are to strengthen the natialedbase on soil contamination,
strengthen capacity, and strengthen the legal agdlatory frameworks. The scope of
work will include

(i) Completing a nationwide survey of soil contaation;

(i) Capacity building and gradual establishmentaofational, three-level (national,
provincial, and municipal) monitoring system, alomith a system that periodically
publishes information on national and regional eaNironmental quality data;

(iif) Developing and strengthening of laws, regidas, and standards for the prevention
and control of soil contamination; and

(iv) Under taking experimental and demonstrationkato remedy contaminated soils, to
assess the effects of using wastewater and sewatgedor irrigation, and other related

topics.

c. Strengthen rural environmental protection.
d. A series of measures will be implemented to supprtdissemination and adoption
of environmentally sustainable agriculture, andphebntrol agricultural nonpoint

source (NPS) pollution including:

() Increasing the dissemination of information the use of soil testing and compound
fertilizers in the main grain production regionglanajor watersheds;

(i) Promoting the use of integrated pest managémeiological pesticides, and
high-efficiency, low-toxicity, and less-persistgrgsticides, as well as information on the
safe handling and storage of agrochemicals;

(iif) Encouraging crop production structural reatjuent and pattern optimization to
encourage the planting of crops that need lesdidertand have more environmental
benefit; and

(iv) Extending environmental monitoring, supervisioand control and/or treatment

systems to rural areas.
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At the same time this work was being written, t/# five year plan for environment
protection was being drafting by the Chinese govemt®®. As for soil pollution
prevention and remediation, the main targets optae will be:

- to assure at least a 82% compliancy rate for aikiy lands

- to assure a 100% safety rate for new constructieasa

- to start 200 pilot projects for comprehensive poilution management

- to start 6 regional areas for comprehensive sdéilippon management

2.5.2 Series of new Environmental standards abouts  0il contaminated sites

The old Standard for Soil Environment Quality (GB618-1995) is applicable for soll
environment protection management of agricultueaid| but there is only a small
number of pollutant items covered by the standardparticular, it lacks standards of
some organic pollutants, thus the standard candtrtiee need for identification of all
kinds of soil pollution in regions and specificesif and the standard only specifies the
national uniform values, which can’t fully show feffences of regional soil in
background and nature.

Until now the following national standardson soil pollution testing methods have been
published in 2013, which help to strengthen the itooing of soil environmental quality,

they are:

* Soil and sediment- Determination of volatile organi
compounds-Headspace-gas chromatography/mass m@#do642—2013)
(published on 21 January 2013 and put in force dualy 2013)

 Soil — Determination of exchangeable acidity by asstum chloride

extraction — Titration method (HJ 649-2013) (puldid on 3 June 2013 and
put in force on 1 September 2013)

e Soil and sediment Determination of polychlorinatdibenzo-p-dioxins
(PCDDs) and polychlorinated dibenzofurans (PCDFsptdpe dilution
HRGC-LRMS (HJ 650-2013) (published on 3 June 2048 aut in force on
1 September 2013)

40 http://gov.163.com/14/1126/14/AC0180AS002341K8 htm
41 For the content, can see : http:/kjs.mep.govjbhbie/bzwb/trhjitrhjzlbz/200412/t20041229 63466.htm
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« Determination of organic carbon — Combustion oxafattitration method
(HJ 658-2013) (published on 16 August 2013 and iputforce on 1
September 2013)

* Soil and sediment — Determination of mercury, aiseselenium, bismuth,
antimony — Microwave dissolution/Atomic Fluorescergpectrometry (HJ
680-2013) (published on 21 November 2013 and p@brice on 1 February
2014)

* Soil and sediment-Determination of acrolein, aamitldle, acetonitrile
Headspace-Gas chromatography method (HJ 679-2@l@®)ithed on 21
November 2013 and put in force on 1 February 2014)

The introduction of these standards was markedehkbeginning of soil remediation,
because based on this first measurement standardsder to begin the pollution

research, and then based on these research drasatitweal plans.

2.5.3 Provincial policies and plans on soil remedia  tion and protection -

the case of Hunan province

Hunan Province, as we have seen in the previoyste&has an important manufacturing
area, amongst which heavy metal production is dnime» main activities. In 2011 the
province’s 1,003 non-ferrous metal companies predi&:66 million tons of ten different
metals — the third highest production in China amdth $60 billion (He, 2014). In 2011,
the Ministry of Environmental Protection identifidt Key Provinces in the T'2five
years plan for Heavy Metal Pollution Control. Agpegted, these 14 provinces account
for the lion share of the country’s heavy metalcdarge in wastewater: Lead (90%),
Mercury (88%), Cadmium (93%), Chromium (74%) andsékic (84%). These 14
priority provinces are listed in the exhibit beloMunan is the worst offender by a long
shot Further analysis into the five categories ey metals now monitored by the
government in the 12Five Year Plan shows that Hunan ranks as the peevéacross all

five heavy metal categories with the exceptiontobmium where Henan comes out top.
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High levels of these metals have also been repddiedce grown in many parts of the

province. #?
Exhibit 14: Heavy Metal Discharge: 14 priority provinces
Sown Area
Rank Province Water Resources mn hectares %
1 Henan Extremely Scarce 14.3 8.7%
2 Shandong Extremely Scarce 109 6.6%
3 Sichuan Rich 9.7 5.9%
4 Hunan Rich 85 5.2%
5 Hubei Stress 8.1 4.9%
6 Jiangsu Scarce 7.7 4.7%
7 Inner Mongolia Stress 72 4 4%
8 Yunnan Rich 6.9 4.2%
9 Guangxi Rich 6.1 3.7%
10 Jiangxi Rich 55 3.4%
11 Guangdong Stress 4.6 2.8%
12 Shaanxi Stress 42 2.6%
13 Gansu Scarce 41 2.5%
14 Qinghai Rich 0.6 0.3%
Total 14 Priority Heavy Metal Provinces 98.2 60.1%
Total Sown Land 163.42

Source: China Water Risk, Ministry of Environmental Prdiea, CEIC

In 2012, Hunan alone accounted for: 39% of natideatl discharged 50% of national
cadmium discharged 42% of national arsenic dis@thrblunan is also the only province
that is amongst the Top 5 in each category. Althadgnan is water rich, it accounts for
13% of China’s total rice output producing 26 noillitonnes of rice in 2012 adding to
food safety concerrs.

In The 12 Five-Year Plan of Hunan Province in teinmental protectioti, there
were some Key tasks that regard the soil protection

a. Focus on the efforts to protect sources of drgkwater, urban environmental
improvement, integrated pollution prevention andtoa of soil.

b. Focus on solving water sources contaminated bgvyn metals and organic

“2Distribution of metals in soils from uncultivateahid, soils from rice fields and in rice grown i trea

of an industrial complex with metal smelting andgessing facilities in Hunan Province, China. Gpesrce Research
Laboratories Technical Report, April 2014. For toatent see:
http://www.greenpeace.org/eastasia/Global/easpagifitations/reports/toxics/2014/Heavy%20metal% 20tion %2
00f%20China’'s%20rice%20crops.pdf

43 Debra Tan, Heavy Metals & Agriculture, April 9,20

44 For the content, see on the website: http://wwwanugov.cn/zwgk/ghjh/fzgh/201301/t20130125_819721.h
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contaminant threat issues.

c. Soil pollution prevention. On the basis of thevey on soil pollution, the province
divides the soil types based on the different fiamst. Focus on monitoring the sensitive
areas; evaluate the risk assessment of contamisaésd For those serious polluted areas
that the pollution could damage to human healthstmmplement the relocation of
residents and prevent pollution from spreading.tRersensitive areas like the nonferrous
metals industry zone, have to focus on the fulllementation of heavy metal pollution
remediation.

d. Implementation of the "Xiangjiang River embodith@lan of heavy metal pollution”
and "the 12th five years plan of comprehensive gméon and control of heavy metal
pollution in Hunan Province"

e. Strengthen environmental supervision and lawreafent. Improve local pollution
control laws, regulations and standards. Acceleth® development of integrated
management of Xiangjiang River environmental regotes and the Management

Measures of Solid waste that containing heavy rmetiHunan.

The 13" Five-Year Plan of Hunan Province for the environtae protection also

addresses soil-specific issues, by outlining thievieng tasks:

a. promoting the construction of basic survey and tooimg network: starting from
2017 up to the end of 2018, a survey on soil camdiwill be carried out
according to national standards.

b. the implementation of agricultural land classifioat management, in order to
correctly set intervention priorities

c. the implementation of a construction land accessagement system: in
accordance with the survey (see point a), determimieh areas are suitable for
new construction

d. building and implementing a soil pollution contanid remediation system, with
special focus on agricultural production, in ordermanage the risk related to
food safety

e. introducing measures to improve the control of podlution of rural areas, with
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the setting up or enhancement of needed infrasiregt and facilities for
environmental management

strengthen the management of industrial and mipwoitytion in rural areas, with
priority to restoration of heavy polluted lands amaters

. Strengthening environmental protection capacity rural areas, enhancing

information disclosure system and surveillance landenforcement capabilities
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CHAPTER Il
THE AIR POLLUTION CRISIS AND AIR POLLUTION
PROTECTION IN CHINA

As we have seen in the past chapter, the envirotahgrotection of soil is a crucial issue
within the whole environmental question, becauseat®ofgravity and its likeliness of
affecting different spheres of society and econoAsy/well as soil, air pollution is also
likely to impact to the same extent people daily nd the country economic efficiency,
as we will see in this chapter. Air pollution iseonf the most evident environment
negative externalities, both for its impact on gedjes and socio-economical indicators,
both for its power of suggestion on the national aorld audience, as happened during
the 2013 crisis, when the images of Chinese ciiesounded by a tough blanked of haze
traveled around the world and stimulate and intefedgate in China and abroad on this
issue. In other words, we can someway look at ithecdlution as theantonomasiaf the
China pollution issu&out-court

3.1Main air pollution problems in China

3.1.1 The current situation: a historical perspecti  ve

The most important pollutant has been identifiecthry guidelines issued by the World
Health Organization (WHO, 2005) in the followingethical elements: SO2 (solfure
dioxide), NOx (Nitrogen Oxide), O3 (Ozone) and PR&(ticulate matter).

The WHO has fixed in its guidelines security thiddhvalues for these pollutants, both

on a long termed average basis both on a shoreteaverage basis.
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Exhibit 15: WHQO's security threshold values

Annual mean 24-hour mean
PM10 20 pg/m3 50 ug/m3
PM2.5 10 pg/m3 25 ug/m3
Annual mean 1-hour mean
NO2 40 pg/m3 200 pg/m3
8-hour mean
03 100 pg/m3
10-minute
24-hour mean
mean
SO2 20 pg/m3 500 pg/m3

Source WHO (2005)

The Chinese government implemented its own guidslifor the same pollutants by

means of the new standard introduced on 2012 |lasvi

Exhibit 16: China’s security threshold values

Averaging time Limit Unit
Class : Class :
SO2 annual 20 60 pg/m3
24 hours 50 150
hourly 150 500
NO2 annual 40 40
24 hours 80 80
hourly 200 200
03 daily, 8-hour maximum 100 160 pg/m3
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hourly 160 200

PM10 annual 40 70
24 hours 50 150

PM2.5 annual 15 35
24 hours 35 75

Source MEP, 2012 (GB 3095-2012)

As we can see, Chinese standards are dividedviatadifferent classes, Class 1 and Class
2, which refers to different zones: while Classpplees for special zones (like natural
reserves, national parks and the like), Class Hespfor urban areas. Within the previous
standard there was also a further class, ClassitB, larger values, which applied for
industrial zones. With the 2012 standard this clessbeen removed and industrial zones
were harmonized with urban ones. At a first glamices, possible to notice that only Class
1 standards match with WHO'’s guidelines, exceptHbt, that presents slighter higher
values. Class 2 standards are less restrictivestheless, on 2014, 90% of Chinese major
cities failed to meet these standétdsith several crisis, like that of December 2015,

when 74 major cities failed to standards for twe ke,

These pollutants have been monitoring by the Chirdinistry of Environmental
Protection (MEP, formerly the State Environmentabt®ction Administration, SEPA)

with variable effectiveness and precision (Wango;H#912).

The case of SO2 in the first half of the 2000-2@&0ade is emblematic: by the 2000 the
SEPA undertook, in occasion of the™Bive-year-plan, some measures to monitor and
reduce by 10% by the year 2005 the emissions, atfimguto 20 Tons on 2000. However,
despite this purpose, a low enforcement capalijtyhe authorities, mirrored by the lag
of introduction of new desulfurization devices ahé scarce efficiency of the installed
ones, could not prevent the emission by reachiigeaiceed the soil of 25T. Things went
better after the introduction of new measures ke 1" five-year-plan (2006-2010),
when all the new thermal power plants and the 81% @ existing ones were forced to

adopt flue gas desulfurization equipments (FGD)isTdthievement was reflected by a

> http://www.reuters.com/article/us-china-polluti@id SKBNOL606R20150202
“ http://www.china.org.cn/environment/2016-01/25eomt_37656896.htm
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gradual and continued decrease of emissions owerséicond half of the 2000-2010
decade (Wang, Hao lbidem).

NOx emissions are a very important matter in theega situation of China air pollution,
as they contribute to both O3 and PM pollution.t@s historical ground there is a big lag
of regulation on these emissions that have semotastkled only by 2005. Existing
literature (Streets et al., 2003; Wang et al., 2@007; Zhang et al., 2007, 2009a, 2009b;
Zhao and Wang 2009) reckons the NOx yearly emissa@nslowly growing from 11 Mt
in 1995 to 12.2 Mt on 2000 and then rapidly incregto 26 Mt on 2010 (Zhao et al.,
2013).

Low NOx combustion technology was the only conteahnology used in China before
2005, while more effective end-of-pipe control teclogies like selective catalytic
reduction (SCR) and selective non-catalytic reduciiSNCR) were installed by 2005
(Zhao et al., ibidem).

High level of O3 has been documented by many studiegh in urban areas (up to 286
ppb) both in rural areas, like at the Miyun stationthe suburbs of Beijing, where it was
tracked a concentration of 120 ppb in summer (Wétrad., 2011).

Amongst the most dangerous pollutant there is ofrs® the Particulate Matter (PM),

which is divided by the WHO into PM10 and PM2.5,the basis of the diameter of the
particulate.

Even though PM2.5 is according to the prevalerdrdiure considered as a better
predictor for PM-driven acute and chronic healtfees than coarser particulate
(Schwartz et al., 1996; Cifuentes et al., 2003, rtfost of literature focuses on PM10 (or
on total suspended particulate —TSP- considering@a4 either the 50% or 65% of total
TSP) because of data availability.

Under an historical point of view, PM10 average aaniration has been continuously
decreasing in the last four decades, from an estnievel of 300-400 micron/m3 on

1981, to be slightly more than 100 on 2005 (Mattsale 2012). However current

concentration levels are still to be considered gdaous, as WHO considers 20

micron/m3 as the maximum acceptable soil level gaaly basis.
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Moreover, PM concentration is likely to be diveime a time and geographical basis.
Since on 2013 a national air quality monitoringw@k has been introduced, with more
than 900 stations in 190 cities, PM2.5 and PM1(Qceantration level are available on a
real-time basis. The average level of PM on a 3dtmdasis highlights the following

situation, as illustrated by Exhibit 17 and 18.

Exhibit 17: Average daily PM10 concentration on Province {42013 — 05/2016)

50-80 u/m3

Heilongjiang

81-110 p/m3
0 111-140 p/me
B 140+ w/m:

Xizang
(Tibet)

Hianggang

O" Macao {Hong Kang)

Hainan

Source author’s elaboration on MEP data

57



Exhibit 18: Average daily PM2.5 concentration on Province [{a2&013 — 05/2016)
B

0-25 W/m3

26-50 W/m3
K 5175 wme
B 5 pme

Xizang
(Tibet)

Source author’s elaboration on MEP data

As it is possible to see on both Exhibits 17 and @t air pollution is mainly

concentrated in the North of the country.

Exhibit 19: PM2.5 and PM10 less polluted cities

Province PM2.5 Province PM10

Tibet 25 Shenzhen 53
Yunnan 32 Fujian 60
Fujian 32 Yunnan 61
Shenzhen 32 Tibet 61
Guangdong |44 Guangdong |65

Source author’s elaboration on MEP data
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Exhibit 20: PM2.5 and PM10 most polluted cities

Province PM2.5 Province PM10

Hebei 101 Hebei 175
Henan 93 Shandong 171
Shandong 91 Henan 164
Beijing 79 Xinjiang 145
Hubei 78 Shaanxi 143

Source author’s elaboration on MEP data

However, the same data highlights how only ShenzRefian, Yunnan and Tibet are
fully meeting the national standards on air quabtyh on PM10 and PM2.5, Guangdong
is meeting as for PM10 but it is still (slightlyeyond the PM2,5 security threshold
(Exhibit 19). In the north, where the air pollutisymore severe, Henan, Shandong and
Hebei are the most polluted zones both for PM10 RNI2.5 (Exhibit 20), while other
areas reveal a different situation for each catedike Beijing, where the most of air
particulate pollution comes from PM2.5, while PM&0more under control (though still

beyond the security threshold).

Exhibit 21: PM10 and PM2.5 yearly average levels comparis6h4s 2015)

PM10 PM2.5

Hebei 207 148 -29% Hebei 118 88 -26%
Jiangsu 123 97 -22% Jiangsu 74 57 -23%
Anhui 111 95 -14% Shaanxi 75 58 -23%
Beijing 117 101 -14% Qinghai 61 48 -21%
Yunnan 64 55 -14% Hunan 75 60 -20%
Shanxi 129 112 -14% Tianjin 87 70 -19%
Shaanxi 147 128 -13% Guangdong 48 39 -19%
Xinjiang 151 131 -13% Anhui 80 65 -18%
Hunan 89 78 -13% Jiangxi 51 42 -18%
Fujian 63 55 -12% Guizhou 46 38 -16%
Guanxi 82 72 -12% Guanxi 48 41  -15%
Zhejiang 95 83 -12% Hubei 80 69 -14%
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Guizhou 68 60 -12% Sichuan 73 62 -14%

Guangdong 69 61 -12% Chongging 63 55 -13%
Qinghai 116 103 -11% Gansu 57 50 -13%
Tianjin 135 120 -11% Shanxi 68 60 -12%
Shenzhen 56 50 -11% Yunnan 32 29 -11%
Sichuan 117 105 -10% Fujian 32 29 -10%
Chongaging 95 85 -10% Zhejiang 61 55 -10%
Jilin 113 103 -9% Shenzhen 33 30 -10%
Jiangxi 80 74 -8% Beijing 85 80 -6%
Hubei 113 105 -7% Heilongjiang 72 70 -3%
Liaoning 119 111 -7% Jilin 65 64 -2%
Heilongjiang 109 102 -6% Liaoning 71 71 1%
Shandong 172 162 -6% Shandong 89 90 1%
Gansu 117 117 -0,4% Xinjiang 63 65 2%
Shanghai 73 73 -0,2% Shanghai 52 54 3%
Tibet 57 58 1% Ningxia 47 48 3%
Ningxia 103 112 9% Tibet 24 25 5%
Henan 150 167 12% Henan 87 96 10%

Source author’s elaboration on MEP data

From the Exhibit 21 we can however see an intergstiiend, clearly highlighting a
reduction over time of PM concentration levels.Rr@014 to 2015 Country’s average
levels generally decreased by 9% for PM10 and B 1& PM2.5. Hebei (one of the
most polluted areas, as we saw before) and Jiaamgseyed the biggest reduction for both
PM10 and PM2.5. Nevertheless, there are also dhedsfollowed an inverse trend:
particularly negative is the performance trackedHenan, where the PM concentration
increased by 12% for PM10 and 10% for PM2.5, na¢reeouraging performance for one

of the most polluted areas of the Country.

3.1.2  Air pollution: sources and driving forces

After the general picture offered by the paragr@plin which levels and geographical
distribution of air pollution has been tracked as$essed on an historical perspective,
another important step in describing the air p@lutcrisis in China is to determine and

guantify the sources of air pollution, both undee geographical and the sectorial point
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of view, and find the driving forces that will coiiute to emissions in the following
years.

Like Rohde and Muller (2015) suggest, SO2 and N@2 lse helpful to identify the
pollution sources, as they are also amongst tha s@irces for PM. The source for NO2
is indicated as follow: transportation fuels (13425 fossil fuel burning in power plants
(30-50%), industrial facilities (25-35%). SO2 isemdified with coal burning in power
plants and industrial facilities (about 90%).

For these reasons, it is not surprising that allupon —as it comes out from satellite
observations- tends to be concentrated in big uasaeas, even though not every urban
area has big pollution fluxes (like in the case Wiihan, Chengdu, Chongqing),
presumably following the Country’s industrial geaghical pattern (Rohde and Muller,
ibidem).

On the light of this pattern, the driving forcesitttare affecting the air pollution have
been coherently pointed out by Zhao et al. (203)pé¢ the GDP growth rate, the
population growth and the urbanization, since thmuld be considered as the
independent variables of energy consumption, pasitian the side of the demand, said
that air pollution could not be simply taken as thsult of a linear relation between
energy consumption and emissions, but as a morgleanprocess greatly affected by
the technology mix, energy efficiency of each tedbgy, and end-of-pipe control
technologies (Zhao et al., ibidem).

GDP growth has unceasingly been positive and higkthé last decades, since Deng
Xiaoping reforms started on 1978.

However, GDP growth rate has been declining inléis¢ years and there is a certain
consensus amongst international scholars and anhltseven though China’s economy
will continue to grow in the coming years, its gtbwate will gradually decrease, both as
an effect of a general and somewhat natural terydemdall, which would have in a
middle-income trap effect its pathological implicat (Ohno, 2009), both as a result of
the policies carried out by the Chinese governnmnteconomic growth, aiming at a

more sustainable and harmonic growth, as desciibge 12" and 13 five year plans.
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Population has being constantly growing over thst @ecades, despite the one-child
policy (recently abandoned by the Chinese govertmdémyway, the growth rate is
decreasing (from 0,1% on 1996 to 0,5% on 2014 }inatprocess is likely to undergo in
the future, as the population is prospected tolrda893 billion (+3,9% on 2010) by the
2030, according to the United Nations Populationd=(UNFPA).

Exhibit 22: Population in China in the period 1995-2014 (ttamgas of people)
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=+ (as] (] — [==] (= =2} ™ o [Tg] =t [aa) ~l L= (=] (=3} o0 M~ o [Ta]
=\ d4 =4 =S S O O O O o O o O o O o O O @ O
O O O O O O O 0O O O O O O o0 O o O oo o
(] o~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~J o - — — — —

Source: National Bureau of Statistics of China, 2014

Urbanization is also tightly tied to energy constimpand thus to air emissions.
Urbanization process in China has been rather isiiog, as it was characterized by a
high pace that in few years brought a rural coulilteyit was China after 1949 to an
urbanized one. In particular, on 2010 occurredhibtorical overcome by the urban

population on the rural one.
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Exhibit 23: Urban and rural population in China (thousandgeaiple)

80000
75000

70000 ““‘hh“ﬁ““‘*~h __,

65000 /><; ——Urbar

= Rural

60000

55000

50000 T T T T T T 1
2014 2013 2012 2011 2010 2009 2008

Source: National Bureau of Statistics of China (2008-2014)

This process is not likely to invert and even thodgere was a slowing down of urban
population growth rate in the last years (from 3,882010 to 2,5% on 2014), according
to many analysts the urban share of population extieed the 70% on 2030 (KMPG,
2013).

3.1.3 The socio-economical impact of air pollution and its indicators

There are generally two ways used in literaturetlierassessment of the socio-economic
impact by air pollution. The first is in terms ofiflic expense tied to acute and chronic
diseases generated by high concentration of palsitahe second is terms of human
capital reduction caused by the increased mortdiiyto air pollution. Besides these two
criteria, it would be useful to include in an oJerastimation of the impact by air
pollution on economy also the effect on the sidaggregate demand. While the first two
criteria are likely to have a negative result oaremmy, as they represent a cost, the third
can have also a positive effect, investments oparet, technology, monitoring and

implementation of mitigation solutions can have #féect of developing a wide and
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diversified high value-added industrial sector. d&dinitive studies, however, are at now
available in order to clarify -under a strictly ecmnical point of view- whether and under
which conditions the costs brought by air pollutiwould be higher than the supposed
benefits brought by public and private investmeanmtrhitigation. Such a study would be

useful for policy and tax planners.

According to a recent research carried out on 1dsqXiaoyu et al, 2016) reckons the
direct and indirect effects of air pollution on fiagbexpenditure as 200 billion RMB,
about 1,4% of 2015 GDP. According to the sameystatbre than 100.000 lives has

brought away due to air pollution effect on humaalth.

The distribution of mortality and morbidity is obarse uneven and has different impact
on the side on human capital. Many studies focasethis facet on a local basis, like the
research conducted by Xiaoli et al. on Beijing & 6) and the research by Xingcheng
et al. (2016) that assessed the costs of air pmilum the Delta of Pearl River. While the
estimation given by Xiaoli is a loss equal to 0,08%Beijing GDP, the evaluation
performed by Xingcheng, performed by taking intoamt the Cost-of-illness (COI) and
the Value of Statistical Life (VSL) highlights a meoserious situation, where air pollution
costs amount to a percentage ranging from 1,4%384 2f the region’s GDP.

As previously said, however, for a more thoroughkraiew on the economical impact by
air pollution, it is interesting to pay attentiots@ on its impacts on the side of the
demand. How is air pollution perceived and how dibexffect the composition of the
aggregate demand for goods and services? Whichcimtiphs this perception brings to

the policy makers, in order to give a responséimdemand?

One of the most important indicators for this issu¢he willingness to pay (WTP) for
smog mitigation. In other words: how much is azeiti willing to pay on average for
smog mitigation. This indicator offers a two-sidergpective on the issue: on the one
hand it tells us how serious is the air pollutisnpierceived by people and the related
social pressure that such a perception is likelgxercise on the government for effective

solutions for this problem, on the other hand i b& roughly taken as an indicator for
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the sustainability of a fiscal planning aimed ateleaging taxes in order to gather the

needed financial resources for mitigation prograsime

The research made by Sun et al. (2016), basedreaeys, shows that the average WTP is
about 1% of the income. Moreover, the same autblaisn that this result could be
underestimated because more than 14% of the sumepmted a protest response.
Anyway, even though these results appears to efisant, other research suggest that
the average WTP for preventing adverse health disea cold, a chronic bronchitis and
a fatality are still from 10 to 1000 times loweaththe same indicator in US and Taiwan.
So it could be concluded that, even thought thdipgknsibility on air pollution dangers
is growing and is likely to exercise stronger atrgyer influence on government and
policy makers, the current public perception idl gfrobably underestimating the

implication of air pollution of human health.

3.2The Key Regulators in the management of the air  pollution

During its nearly 70 years of life, as we have see@hapter 1, the People Republic of
China has increasingly paid attention to Environtakeprotection. Within such a holistic
legal framework, air pollution prevention and maign measures have of course an

important space.

The legislative and enforcing functions on Air Enavimental Protection, coherently to
the pattern of almost all China’s Administrativesm, is demanded to the so-called
“one bureau, two committees” model (Jahiel, 1998).
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Exhibit 24: Legislative and law enforcement functions goveosasystem in China for

Air Pollution
Law making Law enforcement
hn-.llm bodies
Nalmn al PmplL x :  The Stale
i Congress ;. Council
- .
Environment and \1 murml Environmental National Development
Resource Environmental ) _
Commitiees \ Law /| Protection Committees and Reform
: i i
= l Commission
S 1
Ministry of ;
: e '
Environmental Prolection
National level
v v Local level

Local Environment and / Local Local Environmental
: Environmental .
Resource Committees . Law .~ Protection Bureaus

— P

Notes: )
—p Direct subordinate

------ » Indirect subordinate

Source Chang and Wang (2010)

As described by the Exhibit 24, on the National élethe bureau is represented by the
Ministry of Environmental protection, MEP (formeEBA), while the two committees
are represented by the Environment and Resourcenfiteas of the National People’s
Congress (legislative function) and the Environmrdtection Committees of the State
Council (enforcement function). In this scheme, iamportant role is played by the
National Development and Reform Commission, duetdotransversal —as well as
indirect- control on all the government bodies, M&é&tluded.

On the local level, the scheme is the same, with Beople’s Congress’s local
Environment and Resources committees and the Swatmcil’'s local Environmental
Protections Committees. The corresponding Bureaesrepresented by a network of
more than 2000 local Environmental protection busgg&hang and Wang).
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3.3 Development of China’s air pollution control regula tions

Even though the legislative and enforcement functiare separate, as a matter of fact it
is not unusual that government bodies have a wadge of law-making power (Alford
and Shen, 1997). That is why the legislation onpailiution prevention and control is
widespread into several pieces of legislation, l@gns and departmental rules at all

levels.

The main sources of legislation can be in fact sanmed as follows: Constitutions,

National Laws, National Regulations and Rules, Ld®agulations and Rules. Besides
these sources, it is worth to partially includengland policies: even though they do not
have a cogent and binding force, they are likelgddress the legislative activity of both

National and Local bodies, as well as the Coumttgrnational relations and cooperation.

Exhibit 25: Main active legislation on Air Pollution preventiand control

Act name Effective | Revised| Type
Article 26 1982 Constitutional
Vienna Convention for the Protection of the Ozoagdr 1985 International Treaty
Montreal Protocol on Substances that Deplete then®z | 1987 International Treaty
Layer
Environment Protection Law 1979 1989 | National Law

2014
Air Pollution Prevention and Control Law 1988 1995| National Law

2000
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Cleaner Production Promotion Law 2003 2012 Natiduaab

Environmental Impact Assessment Law 2003 Natibaa

Energy Conservation Law 1998 2007 National Law

Forestry Law 1985 1998 National Law

Regulation on Levy and Use of Pollutant Emissioad-e 2003 Administrative
regulation

Regulation on Management of Ozone Depleting Substan 2010 Administrative
regulation

Rules on Supervision and Management of Automobile | 1990 Departmental rules

Exhaust Pollution

Management Rules for Prohibiting Burning and 1999 Departmental rules

Comprehensive Utilization of Straw

Rules on the Standard for Compulsory RetiremeMator | 2013 Departmental rules
Vehicles
Ambient Air Quality Standards 2016 Departmentétsu

Source: Feng and Liao, 2015

The environmental legislation development on AidliRmn Prevention and Control
began with the promulgation of the Decision on Bréng Silca Dust in Mining
Companies (1956), the first legal document on ¢lsee. It is however on 1979, after the
political paralysis imposed by the Cultural Reviant(1966-1976), that the legislation
began to take shape. The Environmental Protecian(1979, revised on 1989 and 2014)
was the mainframe for further development of envmental protection law system
during the eighties with the Forestry Law (198%ised on 1988) and the Air Pollution
Prevention and Control Law (1988, further revised1®95 and 2000). The latter was a

real milestone, as it introduced monitoring systandard for emissions by country’s
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companies, under the control of the Environmentatdetion Bureau. The nineties saw
the shift from the central planned economy modelatols the market economy system
(ratified with the 1992 revision of the Constitut)p but the 1995 revision of the Air
Pollution Prevention and Control Law took a relaljv small step towards a better
understanding of the pluralization of stakeholderd interests in society, so it was rather
a compromise with industry and government targetpecially those represented by the
National Development and Reform Commission, thaktthe economic growth as the
main goal (Alford and Liebman, 2001).

3.4 China’s current Laws and Regulations that Addr  ess the Air
Pollution Crisis

It was with its latter revision, on 2000, that maooblems were addressed: besides
introducing for the first time in China the idea $fistainable Development, it adopted
several important provisions like, more enhanced rabnitoring systems, stricter
regulation of emissions from vehicles and vesselsd harder punishments for
non-complying polluters.

The rapid economic and social development, with tabanization and motor vehicle
increase in number, as we have seen before, brdbghair pollution challenge to a
further stage. The response by the Authorities thasrevision of the Environmental
Protection Law, accomplished on 2014. The main amukt interesting novelties
introduced by this act are:

- Enhancement of responsibilities for polluters agldted penalty mechanism

- Introduction of environmental performance goalshiitthe public management
evaluation system with severe penalties for thagelip manager who do not
attain to those standards

- Enhancement of public opinion involvement grade

- Class action possibility for environmental issue

- Protection for informers who provide information o@nvironmental law

infringement cases
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3.5 New national and provincial policies on air po  llution
As we said in the first paragraph, the air pollatizrisis in China is pulled by several

drivers that need, for their nature, to be tacklgdong termed measures.

Today’s air pollution, in fact, depends mainly framoke coming from coal combustion
for energy consumption and vehicles exhausts. Taie forces for both these trends are
the economic growth, with the rising of a new meddlass, and the urbanization process.
As these trends are likely to last of the nextfeitypolicy makers need to think how to
mitigate as much as possible their impact on their@mment and the health of

population.

The main sources of air pollution have been idettifn the energy matrix, too heavily

relying on coal, and vehicles exhausts.

As for the energy production, there are three pdithat have being carried out by the
Chinese government in the last years in order &vgmnt and mitigate its effect on air
quality. Two of them are regarding the energy sypplhile the third concerns the
emissions standards control. On 1998, the goverhpremoted the use of low-sulphur
coal in urban areas, with the encouragement bysthte Council to the closure of small
coal mines that produce high-sulphur coal and maef¥ficient electricity generation
units. Between 1996 and 2000, about 800 small p@agts have been shut down, with
further plan by the Government to close more inrtéet years.

Moreover, during the 1990’s, the government drafpdahs requiring thermal power
plants to install desulphurization equipments, iy énd of 2000’s every plant using coal
whose sulphur content exceeds 1% should instalilplesrization facilities. Another
policy carried out by the Chinese government in1880’s was the introduction of coal
washing method, a process that can reduce mangrordnts of the coal. It is reckoned
that SO2 emissions can be reduced by 20% if combshed before consumption (Xu et
al., 2000).
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As for the emissions standards control policys itrom the 1990’s that the SEPA (former
name for MEP) imposed to municipalities and cigesissions standards to be respected,
with the introduction on 2013, as we have seenrbefof 900 stations in the whole

country, that offer continuous monitoring of keyllptants concentration in the air.

On the side of vehicles, as there are acknowledgeal growing driver for air pollution,
the main policies, introduced by the Rules on Supem and Management of
Automobile Exhaust Pollution on 1990, and the rédgaasued Rules on the Standard for
Compulsory Retirement of Motor Vehicles on 2013cteed good results in some areas
of the Country that were able to translate the igfoms into effective local regulatory
systems, such as Beijing, Guangdong, Jiangsu (R@b6), through a series of measures
on declaration and registration of vehicles, erois$ees, restrictions for highly polluting
vehicles.

Despite all of these efforts over the last two desathe results have been not completely
satisfactory. The main reasons for this, more thmanhe lack of concrete pieces of
legislation —that are in any case still likely te improved (Liao, 2016)-, can be found in
the lack of grip by the existing legislation. Imet words, to put like Chang and Wang
(2008) say, there is a huge gap between idealealgractice, that is often the same gap
existing between environmental purposes and ecantargets, often in mutual conflict,

above all if seen according to a short-term poirtiew.

It is very clear when we look at the above-mentibrmlicy for installment of
desulphurization facilities in power plants. Mangwer plants are reluctant in installing
these facilities and, once installed, to use thenprder to save on operational costs
(Business Daily Update, 2009).

The conflict between economic and environmentappses is also evident if we look at
the result of the close-down policy of small ineéint power plants: many of those 800
plants were opened again due to energy shortage.
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This conflict, as claimed by many observers, isptie@ooted within the governance
system (Tang et. Al, 1997; Zhang and Jiang, 20G&)gLand Wang, 2003), where
Environmental Protection Bureaus, that are goventragencies, fails on the local level
in coordinating with other government agencies: rtren reason for this is that Local
Environmental Protection Bureaus are not finangialidependent and relies on local
government resources. The problem is two-fold: lo& dne hand, they often tend to
prefer economic growth interests over environmeoias; on the other hand, the risk for
corruption is very high (Pittman and Zhang, 2008).

The conflict between economic and environmentaragts is difficult to be overcome,

not only in China, and for this purpose there aneesgal strategies that can be undertaken.

First, there is of course a ground in which enuvinent and economic development
targets are not in conflict: this is the field sEgn economy, as has been promoting since
the 12" five-year plan by the Chinese government, withlanped investment of 300
billions of euro, to be covered both by public fica and both by a fines issued against
the transgressors.

Enhancing the development in this sector, and nmogeneral promoting a development
model shift towards sustainability, will help to emeome the resistance by group of
interest that still see a conflict between develeptand environment protection.

Another important point is the governance systeforme on the one hand, a major
involvement by the public opinion with a major séilgdy on environmental issues is
likely to make pressure on local government for @erenvironmental-friendly attitude
and ease the central government task in improvéatheenforcement on a local level. A
deeper understanding and sensibility by the pulpimion on environmental protection
issues is also probably likely to ease the pubharfcial planning for mitigation and

prevention policies, with an enhancing of the WTHingness by the tax payer. The
monitoring network introduced on 2013 and the neawisions on the environment are
going in this direction. On the other hand, a majmordination by local committees and
bureaus by the central government, by means ofctiess-cutting introduction of
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environmental responsibilities and goals withinestimportant government agencies,
both on the local and the national level, is likedyenhance the effectiveness of national

rules on environment protection and the sharingbeét practices between local
administrations.

73



CHAPTER IV:
INVESTMENTS IN THE CHINESE GREEN MARKET.
THE CASE OF LOCCIONI

China environmental law development highlights, ves have seen in the previous
chapters, a growing awareness by the authoritiels carl society towards this very
important issue, whose solution is of crucial imtpoce for the country’s future. At the
same time, this growing attention and stricter taons bring the need for new
technology, know-how, management practices to eimented. An important role can
be played by those European small and medium eigespthat have in these facets their
competitive advantage, being able to provide, teaoktheir slim size and agility, quick
response to market fast changing needs and taddemsolutions to concrete issues. One
of the most brilliant examples of this kind of péag is Loccioni, Italian enterprise from

Marche Region, already in China with a branch campa

4.1 European firms investing in China in the green sector

European investment amounted to the 20,97% of totaign inflowing capital to China
in 2014, on a total of 128,5 billion dollars (+3,786 yearly basis). While traditional
sectors like Manufacturing and Real Estate contrioeeattract the most of the inflow of
foreign investment, the green sector attractedagestf 0,45% (0,57 billion of dollars) of
total foreign capital (MOFCOM 2015).

Environmental sector, in which we can include sectike environmental protection as
well as renewable energies, in nevertheless materame interesting for European small
and medium enterprises, because of the growingesitby the Chinese government and
the competitive advantage in sector technology aWrneEuropean enterprises.

The Chinese government, in fact, on the conclusiotine 12" five year plan, estimated
the green sector contribution to national GDP tajpéo 8% (740 billion euro), while the
contribution given by the environmental protectian,strictly defined, up 2%. As for the
13" five year plan period, China banking system edtahat the national financial

requirement will amount to about 2 thousands bilkwro for the whole period. Based on
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this estimation, the Chinese government has alreasljessed that its maximum
contribution to this requirement cannot exceed 16&o. The remaining part shall be
covered by private companies, both local both fpreialong with banking loans and
innovative finance tools like Green Bonds (CeSit@0

An important sector within the green industry iscolurse the Energy sector: China is
currently the second world energy consumer andeitergy mix overreliance on
carbon-fossil energy is pushing the government Hift she national energy matrix
towards a more balanced mix, where clean energikglay an important role. The
result of such a strategy is already visible, batider the facets of energy efficiency
(-18% decrease of energy intensity over thB fize year plan period), both on the side
of carbon usage (decreased by 2,9% in 2014 on 2iai8). The opportunities for
European firms are thus relevant, as well as releaee the challenges: despite the fact
there is not any explicit discrimination againgivate and foreign firms, the sector is still
heavily controlled by the State and regulatory ikasraffect the commercialization of
hardware i(e. machineries), while the sale of softwaiiee.(technology, know-how)
should be carefully evaluated under the facet démt@al technological spillovers that
may affect the long term profitability of businesst only in China, but on global markets
too (CeSif, Ibidem).

4.2 Loccioni corporate background

Loccioni Group is an Italian family company estabid in 1968 by Enrico Loccioni. It's

possible to define the enterprise as a “technotgitelier*’

, Wwhere the positive outlook
for the future and a persistent innovative spngt e guidelines of its actions.

Just to give some useful numerical information sohave a more clear idea about
Loccioni Group, the current number of employeearisund 360 (indeed the Group is
now classified as a Large-Company) divided infal tive business units. A relevant data
is that during the world wide economical crisise tbompany hired more than one
hundred of employees (since 2008) and improvetuitsover up to 64 billion of Euro in
the last year. The perspective for the incoming y&# enhance the turnover about 10%,

of course in this provision, is fundamental thevgioof Chinese market, as well as, the

47 The name came from the characteristic to proggitirtmade solutions for each customers.
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other Loccioni sites around the wdfldA characteristic that worth to highlight is the
average age of the employees that is 33 yearsvotl, the half of total employee
graduates. It's possible to breathe this young wmgrlenvironment, and maybe it has
significantly contributed to win, for the seventimé, the award Best Workplace 2014”
in Italy, among all the other participant Italian compani€se enterprise integrates
people, ideas and technologies in developing measemt and control automatic systems
to improve products, processes, quality and efiicyefor the manufacturing and service
industry.

A distinguishing feature of the company is to pdavitailor-made solutions for each
customer in order to respond to the individual segideach. In such a way its market is
global, with installations in more than 40 courgri@ound the world. Another element
that characterizes the company is a recruitingpadtcused on young people.

This philosophy of recruitment created by the feamdllows the company to have
collaborators full of energy, courage and initiatiwith the aim of contributing to the
growth of the Company and give back to them theodppity to enrich their own
education and gain a strong experience in a lamgjergrise as Loccioni Group.
Nowadays Loccioni has five different lines of bwesa such as energy, industry,
environmental, mobility and human-care. In thetfsteps of the company the main
activities turned around the industrial electriargl engineering addressed towards the
large companies of surrounding regional area, bueatly the services and products that
Loccioni does are used on the industry of the lioebusiness above listed. The first to
analyse is Loccioni Mobility, one of the leadingnedbdepartment in the fields of testing
and assembly technology in the automotive industpgcifically, in designing and
manufacturing benches and assembly lines, creatke istegrate energy efficiency
solutions, solutions for energy production fromawable sources, green IT, solutions for
environmental monitoring, assembles, test and erdat quality control systems for
home appliances and health care. Continental, Maltaelli, Delphi, Faw-Volskwagen
are just some of the important partners Loccionests with.

Automotive components and testing are what Locabdi@rs in a wide range of products,

balanced by a mix of innovation, efficiency andhgality performances. In the energy

“8 | occioni has other two sites: one is placed in Mifzgton D.C. (US) and the second in Claw, (GE).
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market, the belief is “be lean”, measuring and usid@ding consumption and waste, “be
clean”, optimizing energy efficiency with a minimahvironmental impact, and “be
green”, producing energy from renewable sourceain‘gomfort”, managing energetic
flow through innovative technologies. Support favieag consumption and maximize
energy have been implemented through new solutmindeing pro-environmental
innovative. Solar tubes as a new way to managenaitéllumination, data centres for
natural cooling together with solar automatic sesedet plants get the most from
environment; collecting and re-utilization of raiater, geothermal and water pumps,
combustion through biomasses, photovoltaic metlogies, are all well-conducted
challenges lead to the future of renewable energy.

The second department to discover is Loccioni Hu@are. It was born inside the
company as a project of innovation in the mediggdtifwhere to test and import all the
competences grown up within the automation, sushgity and connecting field and
developed thanks to the collaboration with the @deader for more than 40 years. In
September 2009 it became a real division of theu@neith the aim of developing the
core issues in the human being’s life: health, itiotr and wellness. The last goal is to
encourage and plan healthier and more sustaindib$tyles. The main project brought
out from the department is Apoteca Chémi is the first fully automated system for the
preparation of cytostatic drugs in total safety technicians and patients, it trainers to
prevent and avoid any form of contamination. Theuah preparation of cytotoxic drugs
has a high possibility of dosage errors with sexioonsequences for the patient and high
professional risks for those who remain exposezhtoinogens of cytotoxic drugs.
Patients are protected by human-care high-techtisofu that recognize the active
ingredients and control all the weightings. Theckiag system of all phases, based on
barcode, allows a perfect integration between thpadment and the oncological
pharmacy service thus ensuring the proper admatisir to the patient gives value to
both a continuous innovation process coming fronDR#ad the entire healthcare market

which need of even more reliable solutions ableldok beyond of our time.

49 ApotecaChemo was originated from humancare relseard thanks to the forty-year experience in autmmand
measurement, developed by Loccioni Group. Humae-calutions are the result of the laboratory ofagle
Lab@AOR, instituted at thenited Hospitals of Ancont share knowledge and clinical experience, teldyical and
human-relationship in order to generate continuonsvation.
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The third department is Loccioni Energy, it représehe new frontier of the Group in
the fields of renewable energies and energy effwie

It was born with the desire of making availablétsocustomers the experiences gained by
the Group in more than ten years, as it began gagm in the path toward business
sustainability.

This process started within its buildings and acmntid with the creation of the Leaf
Community. It is the result of the strong ambitittn create a positive meeting field
between technology and nature. The main idea, heremce with more than 40 years of
activity in technology, is proposed by Loccioni winj in collaboration with a network of
excellence compani#s has defined and created the first eco-sustainebiepletely
integrated community in Italy, indeed in the Leadn@nunity it is possible to live in a
carbon neutral house and move with electrical arencars, bring children to a solar
energyschooland work in eco-compatible buildings. Energy isvided by renewable
sources, granting the highest level of comfort snadlernity.

Trying to summarize the key principles of LoccidBnergy, what arise are quality,
innovation and service. These are the core valbi¢gsiodepartment always focused on
the needs of its customers and able to offer tisé leehnological solution in the fields of
energy efficiency and energy production.

The fourth innovative department is Loccioni Enwineent. It is the partner of energy
manufacturers able to identify and solve the pnwoisleof productive processes
inefficiency and related environmental impact. Ipnergy with Loccioni Energy,
Loccioni Environment style is recognizable not ottianks to the technological value,
but also to the cultural aspect capable of develp@tnergy re-generation projects:
regenerating the environment from polluting elerseartd generating energy with respect
to nature.

The mains competences of Loccioni Environment téamo take care of air and water
emission monitoring, focusing its attention on tlevelopment of tailor — made solutions
aimed at industrial processes management and atibomés attention is on the most
polluting processes offering bigger challengesemmt of environmental, economic and
social sustainability.

%0 The most relevant are: Enel, Samsung, IEA (Intesnal Energy Agency), Kyoto Club, LegAmbiente.
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The last department and one of the most proficient Loccioni Industry.
The team mainly composed by specialists and rdseesc take care of customers
particular requirements, designing and developingovative solutions and entire
customized technological fields.

For more than 40 years our researchers have beating and carrying on testing
solutions about electrical and electronic composemotors, pumps, compressors,
sensors etc.), home appliances, sustainable enaytpss industry, wood and
food&beverage, always supporting our customers erdners in the optimization of
production processes and in the improvement of ymsd quality and aesthetics.
Loccioni Groupis not only a technological atelienterprise.

The company offers various social activities adsiedso development of territory and to
improve the personal skills of employment, in tisw, it worth summarize the training
assets currently underway in the Company.

Ages taken into account for this type of activitiaaging from the youngest to the older,
in fact there are three different areas of intetioen BlueZone, RedZone, SilverZone.
BlueZone' is the physical and metaphorical area that in laicrepresents the
interface between the School world and job, itsl godo offer an area of integration
between these two different fundamental sides @kttiety planning the future together.
The most coherent guys with the activities of theup, after a training that allows the
guys to come in contact with the job world, aretfiattracted, then trained and finally
“self selected”.

The Virtual Class is an example of this descrilrathing path. It allows an extra-school
activity targeted to the managerial studies anthéorealization of complex projects to
get competences to stream within the company.

Every year more than 1000 students, both Italisuosfareigners, are hosted in BlueZone.
The RedZone is the training courses activated witthe Group addressed to the
collaborators, they provide: language course, mamadraining masters, meetings with
interdisciplinary topcs and activities lead by experts.

51 In the BlueZone, the main activities involved &asse Virtuleand Grow on Loccioni(GOL). The first one is a
program addressed to the High School of the terep where the most talented students are invitetbllow a

specific course within the Group. The second onani®pportunity gives to the most talented studeantSconomy,

Engineering and starting from 2014 also Agricultudter a tough selection, to the recruited studeare invited to
spend several months at Loccioni Group and the eompays for the University fees of the last year.
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Another relevant asset is the SilverZone. A virtas¢a gathering the experience of
people who have made the history of the Group aedybung talented guys currently
enrolled in the company that, throw common ackgtimanage to achieve excellent
result and realize particular projects.

The key concept taking into account as backgrountie activity istradinnovation,the
union of tradition and innovation, that means letiom the past to build together the
future. In conclusion is interesting to list theimarinciples used from the company as
ethic guideline of its actions: obstinacy, willrpanony and sense of proportion.

4.3 The motivations for investing in the green sec  tor in China

The environment is the heart of Loccioni values andture: Corporate Social
Responsibility, the attention paid to a sustaini@gbire cross-cutting processes that
characterize all the activities of Loccioni, botlbre and peripheral, upstream and
downstream, in each Business Unit. The Leaf Comtytinproject is a key example for
Loccioni environmental approach, as it stands faghitcommitment in favor of
environment. The Leaf Community is the first fulgnvironmentally sustainable
Community in Italy where buildings, transports, guotion are all powered through
renewable sources of energy.

As a leader in Energy and Environment industries;cioni is the privileged partner for
those firms which aspire to innovate towards a neongronment-friendly layout, both in
Italy and worldwide, throughout a methodology teabngly combines new legislations
and policies against pollution with high-reliabjlitemission analyzers which help
industries to be within the required standards.

The main domains in which Loccioni presents a souwmdnpetitive advantage
are: emissions - continuous monitoring systemsitidustrial emissions (CEMS), air
quality - network of cabins for air pollutant andistt monitoring and meteorological
parameters surveying, water quality - measuremeshtcantrol systems for the chemical

and physical parameters of process steam and wateress optimization and control,

52 The Leaf Community is the result of the strong aimib to create a positive meeting field betweerhtmlogy and
nature. The idea, in coherence with more than 40syef activity in technology, is proposed by Largiwhich, in
collaboration with a network of excellence companieas defined and created the first eco-sustanedrnpletely
integrated community in Italy.
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customer care & services center, environmental déien, integrated systems for
decontamination of soil and underground water, @laervice, maintenance, customized
assistance, data certification and management.

As a consequence of its thirty-year long rise asntlain manufacture center of the world,
China today is one of the widest potential marketeihergy and environment industry.
The China energy demand is a core topic in Locgenspective, taking into account that
the world coal production and consumption is dort@daby China. In 2010, China
accounted for 45 percent of the world coal productby volume) and 48 percent of the
world coal consumption (by energy content). In 2040rld coal production was 7,273
million tons,1 ton of coal = 0.5 ton of oilFécing China’s Coal Future, 2011,
International Energy Agency)

In the past decade, China has experienced acagdratustrial and urban development,
with strong growth of GDP. This has led to an uopdented demand for energy in
concentrated population and industrial centersn&lis the largest energy consumer in
the world. China’s economic growth is projectedctmtinue and to drive increasing
energy consumption for several decades. By 203madh likely to see a large increase
in demand for primary energy, perhaps up by né&® from the present levels.

This demand is likely to be met by increasing us®ssil fuels along with other sources,
such as nuclear and renewable. As a result ofrépsl economic development, China
faces significant environmental challenges.

In its development planning, the Chinese governmerglacing greater emphasis on
scientific development and consideration for enwinent and sustainability as noted in
the December 2011, National 12th Five Year Plan Emvironmental Protection
(2011-2015).

China’s five year plans and related industrial andrgy policies increasingly focus on
developing a low carbon economy and set out reletgamgets. In practice, this has led to
significant investment across a range of clean neldgies and resource efficiency
measures. Related policy development and planniag demonstrated that future
development objectives and technology consideratwill take into account climate
change mitigation efforts and other environmentaipacts and, critically, will

acknowledge China’s stressed resources.
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China’s energy supply has been based on increasedfucoal, both domestic and, to
some extent, imported. Over the last decade, nhare 80% of the global increase in coal
demand came from China alone. In 2010, coal suppiEarly 67.1% of China’s total
primary energy supply. It is utilized across keytees including power generation,
chemicals and transportation fuels. In the powetose78.7% of China’s electricity was
produced from coal in 2009.

Coal is also expected to remain the dominant faetce in China for the coming two or
three decades, driven largely by demand in the peeeor. It is, however, projected that
the demand for coal in both industry and power wati#lbilize after 2020. The Chinese
government’s strategic goal to reduce dependen@xpensive imported natural gas and
petroleum has been a major factor driving thisarede on coal. China’s energy security
concerns have accelerated coal power plant expansith large investments in more
efficient, centralized new generation coal powangs.

China is also investing heavily in renewable engripgluding the world’s fastest
growing wind energy sector. Given the increaselter@atives to fossil fuels, increased
energy efficiency, investment in new nuclear féedi and the switch to lower emissions
fossil, China may significantly reduce its energtensity and emissions over time. The
great economic growth of China is definitely one tbé most studied and biggest
phenomena of the last decade. Economic evolutiondhit China from a marginal to a
central position in the economic world puzzle. Besithe enthusiasm of becoming a new
economic leader in the world stage, China hasde fae trouble of sustain the economic
growth and save the environment from its negatigaict. Within just a few years China
has emerged as a global green-tech leader by a eruwibindicators, but more
importantly, China stands at the center of almest\e green-tech market. While these
five reasons can be applied to the Chinese gresmi+tearket in general, the specifics
differ within each green-tech sector.

The 12th five-year plan clearly underlined energgues as being a key area for
government policy. The latest FYP indicated seweategic areas which would receive
investment of up to CNY 10 trillion: alternativedlucars, biotechnology, energy-saving
and environmentally friendly technologies, alteiveatenergy, high-end manufacturing
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and advanced materials, and new- generation intowmaechnology. New energy and
energy saving technologies are slated to get nmane 50% of the planned investment.
Moreover, the plan sets some key targets to bebgn@015: decreasing energy intensity
(energy consumed per unit GDP) by 16%, decreasangpoa intensity (carbon emission
per unit GDP) by 17%, increasing renewable energgraportion of primary energy to
11,4%, increasing R&D expenditures by 2,2% of GBétreasing water intensity (water
consumed per unit of value-added industrial outpytB0%, increasing forest coverage
rate to 21,7%, decreasing sulphur dioxide and ctenoxygen demand by 8%, and
reducing nitrogen oxide and ammonia nitrogen by 10%

The country’s booming green tech markets represéwnige social and technological shift,
and have real potential to solve serious energyemvitonmental problems, but would
not have been possible without government polic#sna seeks to address its own and
the world’s energy and environmental problems whilemoting its domestic industry.
Thanks to the virtue of market’s size, China’s kExadrecognize early on that the country
had the chance to capture markets not only at Hmrhalso abroad. The energy sector is
among the most capital-intensive industries, andn&lnhad the possibility to spend
trillions of RMB on new energy equipment on a saaeer before seen. Relying mainly
on foreign technologies not only gives foreign camps a boost over domestic players,
but doing so could also leash China to foreigngpartd services for decades to come.
The government’s aim is now to ensure most eneggypenent, especially in wind, solar
and biomass will be made in China, based on dombstne intellectual property, using
Chinese standards.

It is clear that domestic policies and practicas & favor Chinese players (Chinese
SOES? can take advantage from their close relations Vaittal government, accessing
contracts and very advantageous banks loans) utilesireign companies can prove
substantial advantages in terms of technology, khow, performance and pricing. In
this fast growing and changing green tech marke¢, vast market size does not

necessarily translate directly into opportunitiesEuropean SMES

53 A state-owned enterprise (SOE) is a legal entiisf ts created by the government in order to partalcommercial
activities on the government's behalf.

54 Small and medium enterprises (SMEs) or small aredliom-sized businesses (SMBs) are companies whose
personnel numbers fall below certain limits.
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The main market opportunities for SMEs will be fduim areas where large SOEs or
multi have not invaded and where SMEs can levetiagje know-how and technology.
Advanced products/services for niche demand, chogritoring of green tech policies
and good relationships with provincial governmets key to success in this challenging
market, which Loccioni as all foreigner companiasrmot underestimate to have success

in Chinese market.

4.4 occioni’'s China business development targets

Loccioni began on 2013 its strategy to enter thén€&e market in the Environment
industry, with the redaction of a Four-year plarhich will define the pace of the
activities that will bring the company from the rstap to the a speed phase. The four
year — plan is arranged as follows:

2013 2014 2015 2016

| Law and policies | Key target accoun | Repetition of the | Turnover target set at

analysis identification experimental projec 1.5 MLN (coal sector)

| Market Analysis | Fulfilment of an on 3further accounts | Integration of 1

| Partner identification experimental project | Integration of a further figure
dedicated figure

The 2013 has been intended as the year in whiclcahgpany has gathered all the
information needed as a preparation for the coacrgb-to-market strategy.
Environmental laws and politics developed by thein€se Government have been
analyzed in a forecasting perspective, as a inglicdtthose markets more likely to offer
business opportunities.

Then all the national and global competitors antbipital partners have been mapped, in
order to reconstruct the industry structure ashthginess environment where Loccioni
will have to compete and build its relations. Sokeg players have been pointed at as
potential partner and a networking activity hasrbstrted up. After the examination of
the industry, the 2014 is the year for market asialyThis phase could be subdivided into
two different steps.

The first is the identification of potential keycaunts, while the second consists in the

planning and the fulfilment of an experimental jecd. On 2015 the experimental project
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will be checked and evaluated and will be thenicagdd on three different accounts. A
dedicated figure will be trained and integratedoider to support the sales and post-sales
activities. The last year of the plan (2016) i®ided as the speeding up phase, in which
1.5 million of euros are set as a minimum turnotaget for the coal sector and an

additional supporting figure will be included.

4.5 The main business areas of investment in China

The twelfth 5 years plan of China, which will coube period from 2011 to 2015, shows
that thermal power is still the main power supgife National Energy Board Energy
Saving and Science Equipment Department stategh@dfTwelfth Five" period aims at
reducing the use of coal (that accounts for mosem tthe 70% of the overall primary
energy national consumption), down to about the .62%

As China is a coal-rich but tight power resourcesntry, the thermal power generation
will continue to occupy an important position iretklectric power industry for a long
period to come.

Although the current pace of thermal power grovtiwved down, in the long term power
generation costs are likely to increase the denfancelectricity -which is per se a
positive factor in promoting environmentally fridpdtechnologies- and the future
prospects for the development of thermal powersirgus more optimistic.

In recent years, environmental protection and gneogpservation become an important
direction of China's electric power industry restaing. The Government, with its “big
pressure” policy-oriented actively promotes theimation and upgrading of the
industrial structure. A large number of low enegjficiency, heavy pollution and small
thermal power units has speed up the upgradingesfrtal power equipment, pulling the
market demand of thermal power equipment. In tlertdlerm, China will carry out the
“optimization” policy of developing thermal powebgitively. To achieve that, the state
will work hard on five aspects.

Firstly, environmental protection. With the constian of ecological civilization and
beautiful in-depth history of the most stringentviemnmental protection policies -
thermal power plant air pollutant emission standaesg well as focus on control of total

regional emissions budget management and fuel ogptsen total control approach
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constantly promulgated and implemented, clean enment will be the first factor
restricting the development of thermal power, whad$o brings greater pressure to the
thermal power enterprises to put forward higherumegnents. Control during coal
combustion process, desulfurization, denitrificatend dust, seeking clean coal power
generation technology will be coal-fired power gatien companies the most urgent and
the most realistic way. Secondly, large scale agh éfficiency.

Large efficient units not only meets the needswfdng an energy-saving country and
an environment-friendly society, but also the nef&tctive means for power generation
companies to reduce production costs, improve tatafity, and enhance the core
competitiveness of enterprises.

Currently, the 600,000 kilowatts and above levelcoél plants in the top five power
generation groups accounted for 45.3% of the fdtaits, which is more than 296 units.
Huaneng's® 600,000 kilowatts and above level of units peraget reached 48%.
Guodian® determined to optimize the installed structureping on the development of
600,000 kilowatts and above thermal power projethtgrmal power units of new
investment 600,000 kilowatts or more units accodirfte 72.3%. Inter the individual
commissioning-effective projects, in principle, other new construction of 300,000
kilowatts level and fully shutting down small theaimpower units. With the rapid
development of China's power plant equipment anchnelogy and the further
implementation of the energy conservation policyargé-scale and efficient
environmental protection unit will become the geaherend of the development of
thermal power.

Thirdly, high degree of intelligence. Achieving @ah and efficient, highly intelligent,
intensive, systematic management has become thatable requirement for the
development of thermal power. Highly intelligentituretired all the information of the
full life cycle, from design to achieve three-dins@mal visualization and online control,
production and operation of the information shoddlize intelligent. Huadian Laizhou

Power Plant No. 2 million kilowatts ultra-superma@ unit was put into operation in the

%5 China Huaneng Group Corporation is one of the famgest state-owned electric utility enterprisesGhina,
administrated by the State Council of the PeogRepublic of China, engaging in the investment, toiesion,
operation and management of power generation agedtshe production and sale of electricity pover2012, the
company ranked #246 on the Fortune 500 list.

%6 China Guodian Corporation, is one of the five éstgpower producers in the People's Republic of&hi
administrated by SASAC for the State Council of Be®ple's Republic of China.
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end of 2012, marking the building of China's firgelligent power plant. The plant uses
three-dimensional digital design operations, a aaep will be able to production,
management control of the whole process; curréhiyworld's most advanced field bus
control technology, can achieve unattended.

Fourthly, site selection address scientificallyefithal power projects should continue to
be based on "pithead, intersection and port”, altre coast, the national coal base,
developed areas, load centers, but also extendg#itostarting point, the national coal
channel, the Group's logistics channel, and to kbneast a single thermal power
development, give priority to the development ofltiple integration projects, such as
large coastal ports - coal blending - power germrdbase project (i.e. port electricity
integrated), inter-regional power transmission,| eval electricity integration project, the
joint ALUMINUM project, cogeneration project, coldieat, electricity trigeneration
distributed energy projects, the "big pressurehensimall” project.

Fifth, excellent technical and economic indicatarsd strong value creation ability.
Implement the principle of "multi-point, preferabbglection, essential building”, strict
control the cost of thermal power project consiorgtenergy consumption indicators,
unit capacity of the marginal contribution, andivarto achieve the "industry best
practices", and enhance market competitivenessevakativity.

On the basis of these market trends and Locciore eod peripheral businesses, it is
possible to point at the following sectors as thasiinteresting. Coal: without any doubt
the energy production will not slow down on the stierm. Products like Powd®rand
Cineris have thus a big potential in China.

Even though the market share of CEMS seems to &lavest achieved its full potential,
its life-cycle could be extended if it would be albdb measure the mercury (as expected to
be stated by the next Government five-year plarg #re plumb (a sector currently
sub-sized). The potential for CEMS in mercury maoinitg sector can be assessed up to
300-400 tools per year. Possibility to integrate-IRT® with slippometri for process

monitoring, cooperating with the EPCs that desigtéN\Dx and abatement system.

5" POWdER is the system designed by Loccioni res@@sstvironment able to monitor fineness of coal pawde
flowing within feeding ducts of a coal-fired powgant.

% FT-IR is the multi-component analyser designednfrthe research@environment developed to guararigge h
quality, accuracy, reliability and strength. FT-Ehalyser work with Fourier-Transform InfraRed spestopy
measurement principle.
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4.6 Normative provisions that supported Loccioni move t o China
Loccioni Group moved to China in 2012 withDelegation office useful to build a
potential market and to stay near to customersigiray service activities, but more
important, to try to strengthen the relations, witle scope to the creation of a strong
network. Starting from this year, Loccioni becameoanpany (Loccioni China Ltd, so
now it has more commercial chances and legal adgast One of those is the
availability to directly hire Chinese employeeshwitit any intermediary ésmployment
Center chance before prohibited for a Delegation Office.

In this way is now allowed taoccioni Ltdto freely select and then recruit the suitable
employees for the specific needs of the company ierodeover, to have a Chinese staff
that lower the impact of the critical issues prewsiy listed.

Looking from a more general point of view, the maestevant Chinese normative
provisions of abroad investmenEpreign Investment Catalogus more energy-saving,
environmental-friendly than the previous. This deoiaims to encourage foreign
investments and focusing them more on quality rathan quantity of investments.
These changes show a wide transformation in theaw@ strategy of the China that
could be a greedy opportunity for the foreign comes.

There are some major amendments of the Catalogate atiose interest in light of
business chances and, by Loccioni Group side, teufacturing provisions are those
favorite.

In the manufacturing industries the foreign investits in the form of gint ventureare
welcome on manufacturing of certain componentswimd turbines and parts for new
energy automobiles, equipment for re-cycling andewareatment facilities, in addition,
is request the exploration of unconventional natges resources and equipment for
prevention of certain types of pollutants. In thest field, as well as in the others,
Loccioni has strong and proved competences witmdsitoring system of air and water
quality, which are any of its core business.

In other words, all the activities which facilitateustainable development and

environmental protection, such as the recyclingvaste electrical appliances, electronic

% The birth date, or rather the day of the regiiratis 25th December 2013. It takes place in Shahgs well
known as one of the main industrial pole of China.
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products, mechanical and electronic equipment ahd &bove mentioned, are
fundamental for Loccioni and fortunately are in@ddunder thencouraged itemi the
Catalogue.

On the other hand, complete automobiles, polychystasilicon and coal chemicals, a
number of chemical materials and chemical prodwatd, some pharmaceutical products
have been removed from the list of encouraged itevtreover, the Catalogue also
emphasizes on certain industries such as certanfs kof research and development in
relation to aviation, automobile and the certairrtpdor high-speed railways and
automobiles.

In addition, the China’s National Development arefdRn Commission (NDREJ and
the Ministry of Commerce (MOC} jointly released the Catalogue of Priority
Industries for Foreign Investment in Central andsféen Chind on May 14. It worth to
highlight the provincial criteria used to split upe industries, thus to have a clear
landscape where the key industries, or rather basjmare boost by China’s government.
The list below shows the most considerable aredaterk to Loccioni Group’s

competences.

Local Authority Areas of Interest Other Information

Chongging Municipality

- Development and applicatiaf
water-saving irrigation
technology

- Manufacturing of solar power

The municipality was created
on 14 March 1997, succeeding
the sub provincial city
administration that was part qf
Sichuan province. Chongging
is the largest direct-controlled
municipality in China, and
comprises 19 districts, 15
counties, and 4 autonomous

counties.

Gansu Province

- Construction of high-quality

wine grape bases

Gansu has a population of 26

million (2009), covers an area

% The NDRC is a macroeconomic management agencyr utide Chinese State Council, which has broad
administrative and planning control over the Chinesonomy. Since March 2013 the Commission has lhegted by
Xu Shaoshi.

51 The Ministry of Commerce (MOFCOM) of the Governrhehthe People's Republic of China, formeMinistry of
Foreign Trade and Economic Co-operatioais executive agency of the State Council of China.
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- Cultivation and processing of | similar sized to California.
high-quality beer raw materials | The capital is Lanzhou,
located in the southeast part pf

the province.

Heilongjiang Province - Natural mineral water Heilongjiang is a province of
production The People's Republic of
- Medical and senior care China located in the
institutions northeastern part of the

country. The name literally
meansBlack Dragon River
which is the Chinese name far

the Amur

A particular focus is addressed by Loccioni Grouptbe New Standards for Power
Plants the Government’s effort to cut down the emissadnpower plants. The new
standards came into force from 1th July 2014. Meeeostarting in 2015, all power
plants (new and existing) will be subject to meycamission standards. Since most of
China’s power generation comes from coal, the stahdards are the most relevant to
addressing China’s air pollution challenges.

New standards not only are very strict, but theyeuren more stringent for new plants in
large regions that have the most serious air poiiyproblems. In regions designated by
China’s Ministry of Environmental Protection (MERp having severe air pollution
problems, the limits will be 50 mg/m3 for SO2, 10@/m3 for NOX, and 20 mg/m3 for
particulates. These new regulations are a majongtment to environmental investment
by China.

To pay for the investment, on 1th December, Chihasisonal Development and Reform
Commission raised electricity prices for industiigers, this both supports the costs of
the environmental investments and operating castd, it raises the price of coal-fired
power, increasing the incentives for efficiency amaking renewable energy more

competitive.
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Shortly, the new standards and their effect casuremarized in two points: one is the
China’s new emissions standards for power plahtsy are comparable to standards in
the developed world in important respect thesedstats are being phased in quickly, the
second is that the standards include provisionsef@n greater stringency in highly

polluted areas.

4.7 Main obstacles and challenges of operating in Chin a

Investing in China is not easy for firms; the reatays down several aspects. One of the
reasons is the regulation that disciplines For&gects Investments, adopted in China
during the last decades.

Among this political action by China’s governmetiite most important emanated act is
the Catalogue of Industries foGuiding Foreign Investmerifs a document issued by
China’'s National Development and Reform CommisglBRC) and the Ministry of
Commerce (MOFCOM) which rules foreign investmentCininese industries. Trying to
briefly define the different categories, what aree four different kind of category:
permittedcategory (the standard, with no particular restrecbr favourable treatment),
encouragedcategory (investment in activities in this areasisbject to less strict
administrative requirements and may enjoy certai dnd other benefitsyestricted
category (investments in activities in this fielé gubject to higher levels of scrutiny and
stricter administrative requirements, and may haetkat the discretion of the approval
authorities) prohibitedcategory (foreign investment are not permitted).

This act represents a jar of both advantages aadidantages elements for the investors,
difficult to item by item explain. It is importaritb notice that the Catalogue has been
recently modified in 2011, trying to adopt an “openup” policy. Between the most
important additions, it worth to underline timewly encouraged activitiesocational
training venture, capital enterprises, constructaod operation of vehicle, charging
stations and battery changing stations, constmucéind operation of water treatment

plants, new types of high-technology and glassagiits products.

52 The first Catalog was issued in 1995, after thdtas seen a various amendments, to be precikedin, 2002, 2004,
2007 and the last update has been in February 2013.
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Restrictions still remain anywayn last update version, despite the additions above
mentioned, items within the lists &ncouragedand Items Restricted are subject to the
rule that if a foreign investor wants to undertdkese activities, then a Chinese party
shall be the controlling shareholder or, in someesa for the investment form, it's
required that any foreign investment shall be ia fitrm of a Sino-foreign cooperative
joint venture or Sino-foreign equity.

In addition, it's possible to note that there islear categorization but non-transparent
treatment, indeed the Catalogue only provides gémeidance for foreign investment in
China and lists specific items as Encouraged otrire=] without specifying the detailed
treatment, such as taxation and other incentivestebVer, the policies for foreign
investments are adopted by local governments aradrasult, it's a quite hard work to
identify what kind of treatment may be applied.

Following the world’s market trend, Loccioni Groug nowadays in China. The first
approach of the company, in 2012, has been topetelegation Officean Shanghai,
which is the most important mobility production @ah China. On the last Decembef"25
was born a real Loccioni society in China, in thigy, there will not be a Delegation
Office anymore, because of the replacement by lome&hina Ltd.

The main following purpose by Loccioni, is to supgpthe international customers
already placed in the entire Asia, proposing itdmth as the principal commercial
interface and as a strategic support for all theice activities of the products already
sold in the area. As written above, this has baerfitst approach, and as often happens
in the primes steps, some problems can often akigelevant issue is to try to define
these hitches that a company as Loccioni faces,hasdfaced, during its approach to
China’s market environment. The first and most entdissue is the languag€ultural
misunderstandings arising from miscommunication @me of the biggest challenges
which foreign companies face in China.

Although there are an increasing number of Chimpesgple highly proficient in English,

it is uncommon to find someone who understandsstit#leties of the language and
possesses a strong enough understanding of bottesghand western culture to navigate
delicate business negotiations. While communicalietween the foreign and Chinese

companies goes smoothly at first, things startremk down as business issues get more
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complex and the Chinese side has difficulty exjtgjrto the foreign company business
practices that are unique to China in a way thahderstandable to a western audience.
What started as a promising prospect for both sid##sn breaks down due to
misunderstandings. To avoid such problems, it sem$al to have an international team
in place which can bridge Chinese and western @lldifferences, so to provide the
right and fundamental advices. This is the firsigl anaybe most evident problem that
foreign company has to copy once arrived in Chinareover when you want to entry in
a high — tech market where is requested to haveep technical terms mastery for the
native also. Another relevant issue Loccioni Graupets in China is the cultural
approach to business. It's well known, a busineseds to understand local culture
influences in order to built good helpful relatibips in both social and business sectors.
The culture is blended in the Chinese society ansiness affairs, so the different
methods to conclude a business, to interface wiirmediary as public administration,
to approach with customers and the size of locaemi@l market, are any of the
difficulties identified. It worth to highlight thémportance ofguanxf® (relationship)in
the business affairs, indeed, the relevance otlimgjlstrong networks in business is not a
novel concept for western businesses, however, himaC guanxi plays a far more
important role than it does in the West, or ratliteils necessary to spend time getting to
know your Chinese counterparts outside the boamdrdaring tea sessions and dinner
banquets. So, to succeed in China, is fundamemtadlize that it's not more possible to
have the same business model which may have sgovedell in your own country.

What is needed it's to be flexible and adjustablgards a country that practices business
according with “Chinese characteristics” deeplyatedl to its traditions. Due to these
differences, many business practices in China doahgays conform to commonly
adopted international standards. Without a presamckclose supervision in China, it
will be difficult for companies to ensure that thbest interests are being advanced by
their agents and employees.

The last and more technical obstacle arise indbslative field. Is one of more affecting

issues of doing business in China for Loccioni, inugeneral, for majority of the firms.

% The word translated into English means, rough#jationship. While in the other parts of the woryou may be
able broker a deal just through formal businesstimg® in order to develop such relationshipss important to have
the patience to build them.
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The reason is lay down on thet — transparenframework of Chinese legal system, but
mostly, on the changing of normative applicationclihoccurs region by region, and the
importance of local laws and administrative off&cer the business affairs.

This side puts the foreign enterprises in an uagednd dangerous situation and has, as a
consequence, the fact to make sure that the bgsoaes/ing on adheres to the local laws.
A critic key role is played by the bureaucracy alspecifically, the burden struggle
needed to obtain licenses and permits (e.g. liceates). Everything from opening a
bank account, to registering your company, to gamroduct approval, can drag on for
months. Moreover, many procedures that normallyldvbe handled electronically in the
West, require reams of paperwork which need toillezl fin and stamped by hand. The
time required to complete these efforts can be peebedly length. A related problem is
that China’s regulations are often vaguely worded apen to interpretation, which can
be unsettling for foreign companies used to a nraresparent regulatory environment.

In conclusion, Government regulations can very roftmpact significantly on the
timeline and costs of market entry, so it is catidco spend time researching and
understanding the regulatory environment, priomtaking any decision to enter the
market this leads to say that Chinese regulatodidsooften operate in a quite opaque
manner, making it difficult to anticipate regulatachanges before they happen, being
instead useful to previously know them.

This uncertainty about the regulatory field, botider provision and application, is also
harmful for China. It lost more than three billiohEuros of investments due these entry
market barriers laid by commercial regulatory. There harmful from this situation is
the private sector; almost the 84% of the wholesdgsis upon their shoulders, in

particular on the mechanic and electronic firms.
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CHAPTER V:
INVESTMENTS IN THE EUROPEAN GREEN MARKET.
THE CASE OF ITALY-INVESTED CHINESE ZOOMLION

In the past chapter we have seen the case of Luceio Italian enterprise entering the
Chinese market. In the present chapter, we wilklabthe case of Zoomlion, Chinese
giant entering the European market. Of course,scase different: on the previous

chapter we have studied a direct investment byallsmedium sized European company
attracted by the dynamic market situation in Chimdaich chose the opening of a

commercial branch as its entering strategy. In thigpter, we are talking about a huge
structured Chinese company, attracted by Europeemnblogy, brand and knowhow,

which acted by acquiring the Italian leader comp@iiyA.

5.1 Chinese green firms investing in Europe
Emerging market multinationals is an increasinghportant phenomenon within the
international scenario (Hennart, 2012) and in paldr China, which is an ever growing

source of direct investments (Atherye and Kapu9920

Exhibit 26: China OFDI from 2002 to 2014 (billion of US dokar
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As we can see from Exhibit 26, outward investménw fhas been unceasingly growing
from 2,7 billion USD to 123 billion in 2014.

A growing specialized literature is addressing satastonishing trend, which cannot be
fully explained by the traditional motivations fdtDl, as far as the long-standing
literature on this theme was initially focused owrplaining the location choice
determinants of investment by western multinatisn@dcDougall, 1960; Kemp, 1960;
Hymer, 1974; Kindleberger, 1969; Buckley and Cas48i6; Dunning, 2002).

Usually, in fact, OFDI from emerging economies tdndtarget developed economies
assets with the aim to leverage new technologeaélilities (Wright et al., 2015).

Such an asset-seeking motivation, anyway, is nfiicent to explain as a whole the
motivations behind the choice by Chinese multinatie to “go global”. The choice to
invest abroad, in fact, can be the result of a soeace of push and pull factors, where
the former are represented by home factors -sugoarnment support in going abroad-,
while the latter refer to host country’s factorsicls as specific assets- that embody the
opportunity to invest (Wei and Alon, 2010).

As for the Chinese OFDI the support by governmeiat ¢rucial “push” factor over a four
decade history that goes from tight control in fine-opening reform era to the “going
global” policy, which was officially embraced byelChinese government at the dawn of

the new millennium (Yang and Stoltenberg, 2012).

Exhibit 27: Geographical distribution of China OFDI (2014)
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Chinese OFDI were addressed, in 2014, mainly tosvattier Asian countries (69%),
while the remaining quota was distributed for thanmpart amongst America (Northen
and Southern) and Europe, which received a 8,8%heftotal investment. Africa and
Oceania close the list.

The European member States that received the taagesunt on China OFDI are UK,
Germany and Holland, which in 2014 accounted fer 48% of the whole European
guota (MOFCOM 2015).

As we stated above, the main reason for emergiranagnies —like China- direct
investment towards western economies is the exporaof technological assets in
specific advanced industries. Green sector, moa@ th specific industry, should be
assumed as a transversal category that can beeappleach process and industry which
complies with environmental friendly practices (byet al., 2014). Energy, construction,
manufacture, food processing are just examplegabs that may be highly influenced
by such an approach. The cooperation in this fieldveen China and EU has then a vast
potential, being China and EU the world top investm many of the green related

sectors, like renewable energy (Lv and Spigar20i5).

5.2 Zoomlion corporate background
Zoomlion Heavy Industry Science & Technology Depefent was founded in 1992
The main sector of engagement is related to theldpmnent and manufacturing of
high-tech equipment for infrastructure constructionthe areas of building, energy,
environment and transport engineering. Since itmdation, the company showed a
strong growth performance (with a more than 50%rlyegrowth rate), arising as the
world's fastest growing construction machinery pic&t. Born as a public-owned
research institute, Zoomlion moved towards a migegership structure, becoming the
world's sixth largest and China's biggest playethm construction machinery industry
and one of the world's top performers (on 2013 reaked as 779th on the Forbes Global
800).

With its 12,8 billion USD turnover and its almds# billion USD profits on 2013,

Zoomlion is thus one of the world leaders in cotemachinery and hoisting machinery

5 Fora thorough reconstruction of Zoomlion corpotagtory, refer to Zoomlion institutional websitgg//en.zoomlion.com
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segments, employing nearly 30,000 people, owningety rights in 13 major categories
and distributing nearly 800 products over the globarket.

One of its main competitive advantages could bendoin the quality of its
organizational structure that effectively and dyiaily combines finance strategy,
mostly by mean of strategic M&A -both in China awdrldwide- with enhanced R&D
capability. One of the most important exampleshed strategy is the acquisition on 2008
of the third world biggest concrete machinery praEtuCIFA of Italy.

It is thus clear that the internationalization qggss constituteger sea competitive
advantage. By the acquisition of strategic asseutfhout the world, Zoomlion not only
enhances its know-how and technology equipmente{aseking purpose of outward
investment) but also achieves the access to irtena markets (market-seeking
purpose), by an ever-increasing capability in exjpa;m and integrating manufacture,
sales and service processes. This can be madethyekploiting the already existing
business relations within the acquired units and tlhy constant enrichment and
innovation of the corporate culture consequenhéoittegration of overseas resources.

At now, Zoomlion accounts for 13 industrial andheological parks in China and
subsidiaries in more than 40 countries servingarusts from more than 80 countries.
While manufacture of spare parts follows a resosgemking logic of investment,
production of advanced components leads to ass&irgeinvestments: the first is thus
more located in West, South, South-east Asia, wthiéelatter is more concentrated in
North America and Europe. As for R&D, the interpafdl structure is more
market-oriented by placing research centers agsi@s possible to customers.  Global
expansion goes all along with business developmémgugh the opening of new
business lines. On 2013, Zoomlion planned to mts/écus from the mere development
of construction machinery to further sectors, nanagricultural machinery, sanitation,
heavy trucks and finance.

Within the whole company process, safety, religbdnd green technology are key
purposes: as R&D is at the core of the organizatistructure, manufacturing, logistics,
sales and services are centered around the leadergations of being green, smart and
reliable, in order to fit as much as possible witlistomer expectations and values.

Thanks to its expertise, Zoomlion plays an actieke iin international standardization,
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performing key roles in some ISO technical comregteA concrete example of corporate
orientation towards efficient, smart and green psses can be found in a recent product
that Zoomlion developed in collaboration with italian subsidiary CIFA. On 2013 they
have jointly developed a carbon-fiber reinforcedypwr boom pump truck; by 40%
lighter (and then energy saving) than previous neldgy-based tools, it is a perfect
example of Zoomlion's idea of how innovation, leamdio technical efficiency, can be

naturally consistent with environmental compliance.

5.3 The motivations for investing in the green sect  or in Europe
Generally speaking, there are several reasons fiichwa big-sized Chinese company
could find interesting the investment in EuropeasFof all, Europe is a big destination
market. With more than 504 million inhabitants,esqat over 28 member states, Europe is
one of the world widest countries, the biggest inittne so called developed countries.
Its market is diversified, as well as its resouycanging from mature and emerging areas.
Europe, namely the EU, is thus a very interestmigten for those Chinese firms who
are willing to invest abroad in order to enter nevarket and/or escape domestic
saturatiof”.

Another reason that may lead Chinese firms to gtongurope is related to the strategic
aim to sourcing intangible assets, like new techgpland know-hoW.

According to the literature on Zoomlion acquisitioh CIFA, Zoomlion entered the
European market for both reasons. Especially foatwhat concerns the green sector,
Europe has a big international competitive advastadile China has one of the world
biggest potential demands for green technology smidtions. Especially Zoomlion
headquarter province, Hunan, is one of the mosluteal areas of the country and
growing attention and resources placed by the gonent for environmental protection
and remediation (both at national and local lewse Chapter 2) will constitute a

prospective huge business opportunities, worthetoon. According to Zoomlion’s top

% Francesca Spigarelli, llan Alon, Attilio Mucelli@25). “Chinese M&A in Europe”, Journal of Globali@petitiveness 07/2015;
25(4), pp. 346-370.

 Rui, H. and Yip, G.S. (2008). “Foreign acquisitdny Chinese firms: a strategic intent perspectidetirnal of World Business,
Vol. 43, No. 2, pp. 213-226.
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manager Kenny Hé there are several technologies, within the greector, that the

Group is interested to develop.
1. Waste differentiation line systems
2. Heavy metals recycling systems
3. Urban garbage disposal systems

All of these technology and know-how can be foumdEurope, according to Kenny He.
Beyond technology and know-how, the acquisitioftafan CIFA by Zoomlion brings to
the Group another important asset. As an articka@Economist puts®ft this M&A has
brought Zoomlion also a benefit in terms of a in&ionally well recognized brand,
extremely expendable both in China and worldwid@asTs a relevant asset and strategic
point, common to many Chinese outflow investraenHowever, the importance of the
acquisition of such an important asset is supptsdatnefit the company not only with
reference to international development strategy,atgo with regards to China national
market. These two targets are not separated bubdre analyzed as two faces of the
same coin, where national competitive advantagenaeimized within the operation
structure. The concrete proof of this intentiomiigen by the internationalization pattern
experienced by Italian CIFA after the acquisition Znomlion, when, in 2009, it ran a
controlled NewCo in China for the assembly in Chofdtalian designed machines (as if
it was a factory in the factory). This pattern wasrsued in order to combine and
maximize the competitive advantages from ltaliacht®logy and brand with China
low-cost and high-efficiency operations. The New@ofact, which from its factory in
the factory status turned to be a separate comyaiA Hunan-, although is technically
speaking a Greenfield investment was supporteddoyifion during the entry phase and
operates in the Chinese market with the doubledoZamomlion-CIFA (with exception for
some products that target to European market lypamty the brand Zoomlion). This

67 Kenny He is Zoomlion’s Vice-President, statemeteased during on-field enquiry.

%8 Streaks of Red, Capital and companies from Chiaaifing into Europe, Jun 30th 2011

8 Morck, R., Yeung, B. and Zhao, M. (2008). “Perspaxt on China’s outward foreign direct investmedtiurnal of International
Business Studies, Vol. 39 No. 3, pp. 337-350.
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reverse internationalization pattern is not intehtte end its effects within the Chinese
market but it lays at the core of Zoomlion develeptstrategy towards international

markets, as we will see in the next paragraph.

5.4 Zoomlion’s international development targets

Zoomlion, just like the most of big Chinese entegs, undertook its global expansion
starting from a leading position in its countryamks to the high reputation obtained
through its involvement in many national infrasttue construction works and
engineering projects in the energy, environmental @ansport sectors. According to
Spigarelli's analysi®, however, managerial skills, distribution and g=wnetwork are
the main disadvantages if measured in relatiorhéohighest global market standards.
Product portfolio and brand value, prior to thewdstjion on CIFA, were also insufficient
to meet the demand from the world most advancedntdes. In other words,
international business development potential wasesdhat low, in spite of financial
capabilities (Zoomlion on 2009 was ranked as theldvtenth biggest construction
machinery manufacturer).

The acquisition of CIFA is supposed to be bendficraler many points of view. Before
being acquired by Zoomlion, CIFA was the third wlonnost important concrete
machinery manufacturer, with leading position immpuand mixer segments. The most
important asset of CIFA, moreover, was a top-cR&D department, that acted as the
core for business innovation and company compehtgs. A delocalization strategy
brought CIFA, over years, to build up an internaéibnetwork in those markets in which
it operated, such as Europe, Middle-East and Nairiba.

Internationalization, thus, appears as a stratkgjc point for Zoomlion, that relies on
increased international brand value, wider produabge, managerial skills and
international network acquired by CIFA. Anyway, i worth to point out again, as
introduced in the past paragraph, that the aceuistias not only the aim to further the
company international development path in a fasinging world, but also to face the
dangers coming from the China internal situatiohere the gradual shifting of China

national system towards a new and more sustainabidigm, by means of measures

™ For an in-depth SWOT analysis of Zoomlion and ClFefer to Spigarelli et al., ibidem.
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—amongst the others- like the promotion of a steomgternal market and the introduction
of environmental protection rules, will generatevneosts and erode the base of past
group competitive advantage. Low raw materials lamd manufacture costs, depreciate
national currency and indulgent environmental raggohs are likely to not last on the
long run and cannot be taken for granted as a mattéact on which a long-termed
strategy can rely on.

All of this is, of course, very clear to Zoomlioopt management eyes, as we can
understand from their international and financebets that aim to make of Zoomlion
one of the top five world leading players by 201t 40 diversify the group turnover,
contributing by 40 percent through internationdesaThese international development
targets are intended to be pursued by a strategjyirthludes some key actions, which

will be carried out by means of CIFA Hunan. Amoniijgse actions, we can list:

* entry of Zoomlion into the Indian market, steebsdCIFA;

» opening of a factory in Brazil, to support Zooonli Plans are underway to set up a
factory for the production of Zoomlion and CIFA bded machinery;

* strengthening of operations at the CIFA Latin Awcee branch, which works as an
assembly plant;

* opening of branches in Germany, Russia and Turkey

* launching of an R&D centre in Germany to moreselyg monitor the German

competitors.

5.5 The main business areas of the investmentin Eu  rope

Zoomlion has stated as its corporate targets teaehby 2015, the following aims:

» drive the concrete business unit to be No. 1 inatbdd;
* be in the top five players in the cranes business;
* bein the top ten players in the sanitation and roachinery;

» develop a significant presence in the earth mowiaghinery;
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In order to make these targets come true, theabt®rporate strategy in Europe, to be
carried out thanks to the asset contribution frolRAC will be critical, both on market
share improvement and technology capability enhaecg.

As for concrete machineries market share, CIFAthattime of the acquisition from
Zoomlion- had the 70% share on the Italian market @pproximately the 20% share in
Western Europé-.

5.6 Normative provisions that supported Zoomlion mo ve to

Europe

When Zoomlion acquired CIFA, on 2008, the investimegulations were disciplined,
as it currently still is, by the China-Italy Bilaté Investment, signed in Rome on thé'28
January 1985 and come into force two years lae2@' August 1987. Such a treaty,
signed more than 20 years before the acquisitian, lardly constitute in itself a key
factor in Zoomlion strategy towards Italy. Nevetdss, some of its statement, if read
along with further epochal events (like the Chimaession to WTO on 2000), can be
considered as relevant for a Chinese enterprisestmg in Italy. The China-ltaly Treaty,
in facts, in spite of its shortness, provides sdrasic tools, like investment protection,
MFN (most-favoured-nation) clauses, profit repaimia and a controversies settlement
framework.
MFN treatment, in particular, is important undee tight of China accession to WTO on
2000, as it includes and strengthen what is praviole the first article of the General
Agreement on Tariffs and Trade (GATT), the Artideof the General Agreement on
Trade in Services (GATS) and the Article 4 of Agnemt on Trade-Related Aspects of
Intellectual Property Rights (TRIPS), that put tibge, cover all three main areas of trade
handled by the WTO.
Anyway, if no important incentives to invest ardranluced by the above mentioned
bilateral Agreement between China and Italy, it ldolbe useful to spend a couple of
words on the implications related to the absence @hina-EU bilateral investment
treaty.
China and EU are negotiating, in facts, duringldse three years, a bilateral investment

™ CIFA USA press release 24 feb 2009.
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treaty that should replace all the national bilEtegreement now running between EU
member states and China. The Lisbon treaty sthtgsfdreign investment regulation is

an exclusive matter of EU:

1. The common commercial policy shall be based mifom principles, particularly with regard to
changes in tariff rates, the conclusion of tarifidatrade agreements relating to trade in goods and
services, and the commercial aspects of intellégitaperty, foreign direct investment, the achieeatrof
uniformity in measures of liberalisation, exportipp and measures to protect trade such as thodeeto
taken in the event of dumping or subsidies. Thensmmcommercial policy shall be conducted in the
context of the principles and objectives of theddts external action. (Lisbon Treaty, art. 207 ude I)

The direct implication of this regulation is thaember states cannot close any similar
agreement with China or any other foreign countoy, amend to the existing ones. This
could be seen as a big limit to EU-China economsiations, when considering that
national agreements are dated, like in the caselgf even decades back and often are
not anymore adequate to regulate the current mityathat is completely different in
guantity and quality with respect to just few yeago. On the other side, its absence
could paradoxically play a positive incentive farvéstment from China, from a
country-level perspective: once it is taken forngea that investment are protected by
member states treaties and by WTO regulations,&Wwould likely to be preferring to
dialogue with single national states, instead of &Ja whole, because of the bigger
bargaining power that it would be able to exertyvay, theemergence of a series of big
deals, such as the Transatlantic Trade and InvestReatnership (TTIP), seems to have
changed this situation, as China’s long-termed Igbaj strategy shifts from resource
producers to developed markets and -as the RMB giatsger — China increasingly
needs to invest in Europe. Such an important ageaem expected to be coming to its
closing in a not far future, as negotiations arecpeding well, according to recent

official declarations by the two parties involVéd

2 Xinhua, %' May 2015, Article on China-EU negotiations foriateral investment treaty.

104



5.7 Main obstacles and challenges of operating abro  ad

A study by KPMG International dated 1999 shows 880 of M&A fail to create the
intended valu€. Mergers and acquisitions are intended to creabeey by mean of the
matching of companies’ respective competitive athges, technologies and by
eliminating competition. Nevertheless, many comesninderestimate the problems that
can come from an acquisition process, resulting f2+2=3" effect, whereas the initial
plan was rather aimed to obtain a “2+2=5" efféect *°.

In any acquisition there is the risk of a cultucanflict between the two existing
organizations, as largely discussed in the liteeatuvhereas two different corporate
cultures are induced to fudeln the case of cross-border mergers and acarisitithese
problems can be even doubled, because of the dtaydeed nature of the process of
acculturatior’® as beyond different corporate culture, many gergatriers can intervene
within the process, such as cultural barriers, aigg problems, different legal systéts
This is of course the case of 2008 acquisitiontalfan CIFA by Chinese Zoomlion: the
1° Chinese concrete machineries manufacturer, %%ard raking, acquires one of its
most important competitors, ranked 3° in that wandrket segment, with the clear and
somewhat consequential aim to gain a world leagdosition.

Anyway, as previously discussed, it is not justamithmetic sum game: two different
corporate cultures, different scales, coming frottreanely distant cultural, institutional
and business environment, cannot simply amalgajusitéy changing the corporate logo
on personnel business cards. Concretely speakiegg tare several business processes
within the new organization that should integratgether for a successful merging of the

two different original entities. Amongst them, wancidentify as the most important for

3 KPMG. (1999). Mergers and Acquisitions: Global &esh Report 1999. London: KPMG

" Appelbaum, S.H., Gandell, J., Shapiro, B.T., BeliB., Hoeven, E. (2000). Anatomy of a mergeratvar of organizational
factors and process throughout the pre-during-piagtes, 670-684

S Cartwright, S., & Cooper, C.L., (1993). The psyldgical impact of merger and acquisition on thevitiiale: A study of building
society managers. Human Relations, 46, pp. 327-347

8 Hovers, J., (1971). Expansion through Acquisitiomndon, England: Business Books.

™ Stahl, G. K., & Voigt, A. (2008). Do cultural diffences matter in mergers and acquisitions? A teatatodel and examination.
Organization Science, 19(1), 160-176.

8 Barkema, H. G., Bell, J. H., & Penings, J. M. (1p%&reign entry, cultural barriers, and learni@gategic Management Journal,
17(2), 151-166.

9 Shimizu, K., Hitt, M. A., Vaidyanath, D., & Pisand. (2004). Theoretical foundations of cross-bonmtergers and acquisitions: a
review of current research and recommendationthéofuture. Journal of International Managemen(3),8807-353.
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the new corporate soul: R&D, marketing, sales amdrunication?.

R&D, as we analyzed before, is placed at the cbtbestrategic intent by Zoomlion to
acquire CIFA, so we can state that is the most rapb process to be integrated.
Differences between the two companies were enomwuthe one hand the knowledge
gap that existed in different business areas (wtalean side had more knowledge about
international markets, Chinese side was technoddigiomore advanced in selected areas),
on the other hand the deep disproportion in sizwvden Zoomlion personnel (400
engineers) compared to CIFAs (10 times lesser thila®m Chinese counterpart).
Throughout a redefinition of the organization chanhd frequent meetings eased by the
introduction of expert engineer profiles chargedatd as a both linguistic and technical
interface, the integration of this business arealde®n successfully achieved.

As for marketing, while a double strategy was & thitial phase agreed between
Zoomlion and CIFA, where they respectively addrédse low-end and the high-end of
the market, in a second phase and for Chinese markiuble brand strategy has been
undertaken. Coherently with this strategy, the ssgleocess has been organized by
charging CIFA of the coordination of internatiomaarkets, even for Zoomlion branded
products, with the exception of Asian countries aofl course- China, where Zoomlion
continues to manage the sales department, evercoftoranded and CIFA branded
products. All of these processes described above baen pursued by means of the
redefinition of the internal communication, through intense flow of reports, on a

weekly base, and a weekly newsletter, translatedG@hinese, from CIFA to Zoomlion.

8 Daniela Grancini, Vito Minunni, Attilio Mucelli, Fancesca Spigarelli, “CIFA, The winning anomalyoirthe American seed to
the “Chinese Century”, Tecniche Nuove, 2012.
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CONCLUSIONS

In the first three chapters of this work we haverskow environment protection has been
becoming a more and more key priority within theu@wy’s policies. From the early
stages of People’s Republic of China foundatiominduwhich environmental protection
legislation was not developed at all (or nearly)l ateology excesses conditioned the
overall existence and effectiveness of the rulelagi, to the reform era, from late
seventies, in which environmental protection nomeatdeveloped alongside (and
sometimes despite of) the economic development| moivadays, when the country’s
shift towards a new economic and social paradigputing the environment protection
as one of the most important challenges for theréutThe analysis of the evolution of
the normative over time, moreover, teaches us vemmrget its relation with concrete
political, institutional and social environmentcés like the rule of law, conflicts on law
production and enforcement competencies amongsinergnd departments, between
national level and local level government instiins, that often reflect the conflict and
problematic coexistence between opposite interasts objectives (like in the case of
economic growth and environment protection) areljiko dramatically impact the final
outcome of policies and the actual impact of noiveabn real life.

For a small or medium European enterprise is odl vitnportance to have a full
understanding of these dynamics when evaluatingtitgegy to China and planning its
entrance to the market. Just as have we seen ipt&€h@wo, the production of a
thorough normative that compel monitoring of pdhts will have no or few effect if
implementation measures are not effective, judt likthe case in which misbehaviour
costs are lower than compliancy costs.

In chapter two and three we understood that itngartant to keep in mind that all the
above listed facets are likely to vary the intgnsitcording to the geography. There is
not one only China and one of the possible shoriregsnof a strategy to China is to not
consider the peculiarity of each region, as fohlmiportunities and obstacles.

The institutional barrier is in fact one of the masportant, as reported in the case of
Loccioni (Chapter four): overall institutional andrmative structure is rapidly changing

in China but slow bureaucracy, lack of transparenagertainty, low rule of law are all
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facets likely to affect and harm the business ddiffn companies in China, and should be
enumerated as factors of risk, above all for siaatl medium enterprises with relatively
short financial resources.

The case of CIFA acquisition by Chinese Zoomlioghlights also that the opportunities
are not only limited to Chinese local market bi#oamore complex schemes, in which
Chinese side financial strength and interest inogean technology, know-how and
intangible asset —backed by the State- can repremenopportunity for European
companies international development, by providingnt privileged access to Chinese
market and financial resources.

A shared point that links Loccioni and Zoomlion esiss the identification of cultural and
linguistic barrier as one of the most importanttabkes in EU-China cooperation projects,
no matter if we are talking about the activity adraall-medium sized European invested
branch devoted to business development in Chihareit we are talking about a Chinese
giant carrying out an acquisition of one of the triogortant European enterprises of its
sector: cultural and linguistic misunderstanding always a threat to success that can
hardly be overestimated both during planning anthdumplementation.

An important role can be played by the institutiomsday it is possible to observe a
growing activism by decentralized institutions aternational diplomacy players. With a
better understanding of local reality and localelexelated issues, they can be give a
precious contribution in reducing the cultural gapd prepare the ground for business
development, by establishing relevant and friemdlgtions, that are crucial —as we have
seen- in the peculiar context of Chinese cultugklarsiness environment, which need for
a long-timed commitment.

The cases of Loccioni and Zoomlion in particulamd ghe study of environment law
formation and administration in China, conductethia first three chapters of this works,
highlights also how important is having a long tedstrategy. Policies in China are set
on the medium and long term, as we have seen ifrgih¢hree chapters, and the business
environment heavily rely on the building of relat& network, with an important role
played by the institutions, as the case of Loccimaich us. In such a context, it is
impossible to figure out a strategy on the sharhtéAfter all, the world’s biggest market

represents an opportunity that is probably woréntiime and effort.
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