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S
China’s industrial park development \
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Amount: Over 6600 industrial parks across the whole
country;

Different levels, including national, provincial, municipal
and county level;

Types: Economic development zones, High-tech zones,
export processing zones, free trade zones;

Categories: Sector-integrated industrial parks, sector-
specific industrial parks, venous industrial parks
(recycling parks);

Involved agencies: Ministry of Commerce; Ministry of
Environmental Protection; National Development and
Reform Commission.
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Distribution of National Eco-industrial Parks
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National EIP Indicators
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Table | indcator standards for secorintegrated eco-ndustrid parks (EIPs) in China

ltern Mo, Indicatos L Value
Econiomic development 1 Added indusrnal value per capim 10,000 % [ =15
2 Cirowth e of add e indusedal value " =215%
Material educton and recveling 3 Energy consnmption per added industdal value SCE10000 % =05
4 Fresh warer consumption per added indusirial value m’ /10,000 ¥ =0
5 [ndustral wasewater genemtion per added industdal value (/10,000 ¥ =8
& Solid wisre genemtion per al del induseeial value e/ 10,000 ¥ =]
T lchsraal warer pevse rato i =79
ot Solid wosre reuse mrio % =HI%
Q bickdle warer rase mo® i =4
Pollu don conmsl 10 200 lead ing per added industral value kg 10,000 % =]
11 S0 emibsson per added nduserial v alue kg 10,000 3 =]
2 Disposal mne of darge s solid wase H e
13 Cenreally provided meamment eave of domestic wierewae % =70
14 Sate meatment tate of domeste rubbish Hi 1O
15 Woiete collection syaem Y s i Available
L6 Cenreally provided feilivies for waste crearment and disposal s/ oo Available
17 Frivirorument al management sytans e fras Estab:lishied,
cerfifed :'u:;:llr-:]il.‘u;
po L0y 14001
Admingerarion angd manapement 1H Exrent of establehmene of infommanon placknn i 1R %
1@ Envicnmental meport elase e i | tsuevear
20 Exvent of public sstistacrion with: beal eov eoomenial qualicy % =00
21 Extent of public awameness dermee with eco -Andustnal developmen “a =

MNote: Ome cubic meter (m?, 501 = 1.31 cubic vards (v ). Ome metric tom (1) = 107 kilograms (kg, 501 72 1102 short tors. 30E = standard coal equivalent energy % is the symbol of

Chinese cumrency, BMB. Asof 21 July 2008 LS5 equals 6 & BME, and one Bura equals 10,83 BME. COD = chemical coppen demand;, 20y = sdfur dioxide.
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cleaning polyethylene rerephthalate (FET ) bortles and glass containers for realling.

Mfiddle water is 2 Chinese term for the recyclable treated wastewater fram wastewater treatment plants. This indicator does not need to be assessed if there is no water treatment plant

in the indusirial park.
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Table 4
Indicator calculation and explanation at industrial park level.

N. Calculation formula Explanation

1 Output of main mineral resource = Industrial Mineral resource consumption = main mineral resource
production value/main mineral resource production + imported mineral resource — exported mineral resource
consumption (unit: 10,000 ¥/ton)

2 Output of energy = Industrial production/value Ratio of energy consumption to GDP. The energy source here includes
Energy consumption (unit: 10,000 */ton sce) coal, oil, natural gas, nuclear power, wind power and hydro power.

3 Output of land = Industrial production value/total The higher value of this indicator means more efficient land use.
land area of industrial park (unit: 10,000 ¥/ha)

4 Output of water resource = Industrial production The higher value of this indicator means more efficient water use.
value/total amount of water withdrawal
(unit: 10,000 ¥/m’)

5 Energy consumption per unit industrial production The lower value of this indicator means more efficient energy consumption.
value = Energy consumption/Industrial production
value (unit: ton sce/10,000 ¥)

6 Water withdrawal per unit industrial production The lower value of this indicator means more efficient water use.
value = Water withdrawal amount/industrial Water sources include surface water, groundwater, recycled
production value (unit: 10,000 m3f¥J wastewater, rainwater, desalinated seawater, but not includes

directly used seawater.

7 Energy consumption of key product = energy The lower value of this indicator means more efficient energy
consumption/weight of product production use. The key products include copper, aluminum, cement,

(unit: Ton sce/ton) fertilizer, paper etc.

8 Water consumption of key product = fresh water The lower value of this indicator means more efficient water
consumption/weight of product production use. The key product includes copper, aluminum, cement,
(unit: 10° m’/ton) fertilizer, paper etc.

9 Recycling rate of industrial solid waste = (recycled Ratio of amount of recycled industrial solid waste to total
amount of industrial solid waste/total amount of amount of industrial solid waste generated.
industrial solid waste) = 100%

10 Industrial water reuse ratio = (amount of total The reused industrial wastewater includes both treated
reused wastewater for industrial purpose/total domestic wastewater and industrial wastewater that is
amount of industrial water consumption) = 100% qualified with the national recycling water standard.

11 Industrial solid waste for final disposal (unit:ton) Total amount of industrial solid waste for final disposal.

12 Industrial waste water discharge (unit: ton) Total amount of discharged industrial wastewater.

W renrecents svmhbnl af Chinese rmirrencv RMRB-



National survey for industrial parks\\\-

-
Distribution of National Economic and Technlcal
Development Zones (2011)
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Investigation Process

The sample sites include 50 from the eastern China, 30 from
central China and 20 from western China. This sample
dispersion roughly matches the geographical distribution of
the 140 national industrial parks, which include 73 parks in
eastern China, 40 parks in the central China, and 27 parks in
the western China.

Respondents typically included the general director, the vice
general director in charge of environmental protection and
energy savings, and directors from three related bureaus
including the environmental protection bureau, the planning
bureau, and the financial bureau. These officials are critical for
promoting EIPs due to their administrative authority.

Investigation period: from April 9 to May 31, 2012.

Collected questionnaires were from 51 industrial parks,
including 217 senior officials.



Questionnaire for external factors
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Table 1 Rotated Component Matrix* on external barriers for promoting

eco-industrial parks

Questionnaire items [ FHCITS 3
National and regional energy saving and pollution reduction promotion 139 805 .293
policies  are notenough
National and regional regulations for energy saving and pollution reduction 305 (828 255
are impertfect
National and regional enforcement level for energy saving and pollution 398 794 (119
reduction is not high enough
Potential investment groups have no environmental preference 804 214 172
Potential investment groups have no technologies or measures for energy 800 272 175
saving and pollution reduction
Market lacks preference for energy saving and pollution reduction products 646 157 .566
Preference for energy saving and pollution reduction products is unstable 433 131 .398
Enterprises can not get external production technologies for energy saving J44 351 248
and pollution reduction
Enterprises can not get external materials technologies for energy saving 442 342 229
and pollution reduction
Lack of information about international and domestic benchmarking 319 344 810
eco-industrial parks
Lack of ways to learn from benchmarking eco-industrial parks 261 250 857




Questionnaire for internal factors
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Table 2 Rotated Component Matrix™ on internal barriers for eco-industrial parks

: L Component
Questionnaire items 1 , 3
Energy saving and pollution reduction has 772 264 243
conflicts with GDP/tax growth
High cost for energy saving and pollution 822 253 180
reduction mfrastructure
High requrement for energy saving and 765 262 268
pollution reduction affects investment attraction
National and regional governments do not pay 383 134 72
enough attention to evaluation on energy saving
and pollution reduction {compared to economuc
indicators such as GDP)

Zone lacks of data collection and management .181 211 821
on matenals and energy flow

Dafficulty to clearly allocate responsibilities on 171 415 683
energy  saving and polluton reduction to

different bureaus in the zone

Zone lacks of lhuman resources  for 176 J35 440
eco-industrial park management

FZone lacks of fund to support energy saving 382 798 178
and pollution reduction

Enterprises lack of capabilittes on energy 285 756 189

saving and pollution reduction for technology
development

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Fotation converged in 6 iterations.



Factor Analysis /&
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An exploratory factor analysis (EFA) using maximum likelihood
with a varimax rotation was used to extract the theoretical
dimensions (factors) of external and internal barriers for
promoting EIPs.

Both the scree test and initial eigenvalue test indicates three
factors for external barriers explaining 77.9% of the inherent
variation.

A further reliability test is conducted to examine if the items
should be grouped into their respective factors.

If a reliability coefficient alpha value is over the benchmark value
of 0.70, we can conclude that items grouped into respective
factors are valid.
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Results: General descriptive statistics
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Table 3 Descriptive statistics and ANOWVA results of barrners for eco-industrial parks

benchmarking eco-industrial parks

hleans | 5.1, hileans
Clhaster
Cluoster 1 2 Cluster
(IN=172) (IN=26) 3 (IN=9) F*

FExternal (Capital support barrier 3.23 ] 3230 220 4.63 54.206
harriers Potential investment sroups have no 313 ) 3220 219 4.44 | Zs5.092

lenvirciunental preference

[Potential investment groups have no 3.25 a5 351 2.35 4.57 2011

technologies or measnres for energy

zaving and polloticon reduction

MIarket lacks of preference for energy 3.16 .Bo 3.21 233 3.25 31.57

zaving and polluticn redwuction products

Preference for energy saving  and 321 .88 327 2.41 4.44 2541

rolhaticn reduction products is wnstable

[Enterprises cam 1ot et extermal 335 a1 3.44 230 4. 78 42 05

production  techneologies  for enersy

zaving and polloticn rednction

[Enterprises cam not zet extermal 324 .88 3.34 219 4.78 5018

imaterials technologies for enerswy

zaving and polloticn reduction

Policy support barrier 2.14 .87 3.26 1.85 4.632 To.05

Mational and regiconal enersy saving 322 a2 3.31 214 4. 55| 3885

and pollution reduction promotion

prolicies for  are not enongh

Mational and regional regunlations for 308 el 322 1.683 4. 67| 63935

lenter =y saving and pollution reduction

are impeifect

Mational and regiomal enforcement .13 1.02 3.26 1.78 4.57 53216

level for energzyv saving and pollution

preduction is not high enonsgh

Informational support barrier 3.20 .59 3.30 1.98 4.78 G510

I ack of information about infermaticonal 318 a2 327 204 4. 78 1.7

amdl domestic benchimarkdnge

lec o-industrial parks

T ack of TWAVS to learm from .21 o4 3.33 1.93 4.78 50435




Results: General descriptive statistics
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Internal
barrviers

Tangible Resources

Enersy saving and pollution redoction has
conflicts with GDP/tax growth

Hizgh cost for energy saving and pollhoticn
redhiction infrastmmeture

Hizh reguirement for energsy
polloticn  reduction  affects
attraction

Intangible Resources

Mational and regional govermiments do nof
pay enoungh attendicon to evalnation on
lenergy saving  and  pollution  redoction
(compared to ecomnomdac indicators such as
GDFE)

Zome  lacks of data collection and
managentent on matertals and energzy flow
i £ cnlty 111 clearly allocating
responsibilities on energy sanving and
polloticn redunction to different bureans in
the zZome

Capabilities

| Zomne lacks human TESOMICes
lec o-indunstrial park managenaent
Zone lacks funds to support energy saning
and polloticn reducticon

saving and
imvrestirenit]

fior]

Enterprises lack capabilities on energy
saving  and pollution reduction for

technology development

Lid

Lid

|JJ

.54
oG

o4

1.01

.82
1.03

1.01

.81
84

1.0

59

3.21

3.08

3.35

Lid Lid

Lid

Lid

Lid

Lid

Lid Lid

|JJ

A5

RIES

=]
14

4.51
4. 89

4.67

4 B

4.59
4. 87

4.67

4 .44

4.41
4.33

4.44

144

a7.80
4892

40.03

26.03
G 44

40 54

* p<0.001




Main findings from General descriptive statistic§
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Six factors have similar values between 2.97 and 3.23
approximately in the middle of the effect range scale. Such
results show that all barrier factors have partly significant effects
on EIP development.

Capital support dependency barriers have the highest mean value
of 3.23 from amongst the three external factors while capability

has the highest mean value of 3.21 from the three internal factors.

Three items within this factor are related to technology and
achieve the highest mean values ranging from 3.25 to 3.36 while
the other three items have similar mean values as the other two
external factors.

One internal item related to technology, enterprises lacking
capabilities on energy saving and pollution reduction for
technology development, achieves the highest mean value of
3.34 from among all external and internal items.
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Hierarchical analysis is used to identify the cluster number. Using the
agglomeration schedule for the coefficient changes of individual clusters, a three-
cluster solution is deemed most appropriate. The sample Chinese officials are then
assigned to the three clusters. After the hierarchical analysis, a K-mean cluster
analysis (a non-hierarchical clustering technique) of the six factors was used to
make this assignment of the industrial park management officials into clusters.

To assess whether the mean values of all the factors and items were significantly
different across the three clusters, one way ANOVA tests were performed.

The results in Tables 3 show that all factors and items are significantly different
among the three clusters at p<0.001.

172 of 210 appear in Cluster 1, and have mean values between 3.08 and 3.35 for
the six factors, as well as values between 3.04 and 3.46 over all the items.
Responses in both Cluster 1 and 2 have similar regional distributions to the sample
of 51 industrial parks across eastern, central, and western. Seven of nine responses
in Cluster 3 appear from respondents located in the less developed regions. Such
results indicate that officials from less developed areas, though having a low
percentage of the total sample, perceive greater barriers due to both lack of
external support and internal resources/capabilities to prom®te EIP development.




Implications related to factorial and descriptive Results &

Internal industrial park capabilities for energy conservation and pollution reduction are
limited. Thus, these capabilities and the need to develop them, is a significant barrier for
developing EIPs in China.

Technological development and diffusion is difficult to complete by a single entity, thus inter-
firm networks and innovation within industrial parks are important for technology
development.

Promoting joint technology development among enterprises including those in different
industrial parks should be strengthened. Innovative measures that can address internal
capability concerns are needed for effective EIP transformation, including supporting
technological cooperation among different industrial sectors, preparation of national
guidelines on promoting industrial symbiosis in key sectors, and developing training and
benchmarking capabilities through either centralized or decentralized knowledge sources.
The capability internal barrier has the highest average values among the three internal
factors. Besides technological concerns, most industrial parks also lack both human and
financial resources to support EIP development.

Specific clusters within the industrial parks experience lower barriers when seeking promote
EIP development. The situations that cause these EIPS to effectively perceive fewer barriers
(and the assumption of going forward with EIP development) should be investigated. The
diffusion of practices that allow them to address and reduce these barriers is something that
should be pursued. This situation will probably require a centralized authority with the reach,
resources and power to help in this diffusion.

One of the contextual issues that may aid or serve as a barrier to lowering barriers are

roacinnal Aiffaronrcrocec in Chinoca oa~rcAanAamicer nAlicys 1+ ic imnartant +a oactahlich 2 laarninag




Implications of cluster analysis &

A E

Most officials in Cluster 1 have a standard perception of barriers while a few officials in Cluster 2
are less stressed in terms of EIP barriers perceived. Nine officials, most from less developed
regions, are highly stressed with respect to EIP barriers perceived. Such facts indicate that regional
disparity need to be addressed by the central government.

The strict evaluation system prior to the application process and after the approval of the project
makes most industrial park officials hesitant to apply for demonstration project funding.

Eastern industrial zones can more easily address many of the barriers due to greater experience
and knowledge. They have become more adept at getting external support and also effectively
allocating internal resources for EIP development.

With lessened EIP knowledge and experiences, zones in central and west China will find the
barriers overwhelming, especially locating and attracting external support. Part of these issues may
be the lack of developing networks and connections that may be necessary to traverse the
government bureaucracy, develop support from communities, involve industrial partners, and
locate and implement appropriate technology and processes. As a result, officials feel high external
barriers.

Simultaneously, many these industrial zones face pressures to economically perform, with
environmental issues that do not contribute to direct and immediate economic benefits, taking a
backseat. Overall, they also lack human resource and technological expertise, while allocating few
resources to EIP development. Given these characteristics, officials in these zones also feel
(perceive) high internal barriers. 17



Conclusions &
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Senior officials in most national industrial parks in China have been familiarized with the EIP
concept but have differing experiences in both external and internal barriers for successfully
implementing EIPs.

Most senior officials highlighted technology and capability capacity building barriers as key
issues facing successful EIP implementation. Few senior officials from leading industrial parks
overcome all barriers, but their experiences on how they overcome some of the barriers they
do overcome can be valuable to other industrial parks.

The mechanisms to acquire and build knowledge on the EIP implementation barriers faced
and how they can be overcome are not well developed and disseminated to other industrial
parks.

Chinese governments have sought to provide financial support for technological innovation
on energy saving and pollution reduction, however, how to encourage joint technology
development or cooperation among enterprises and industrial parks still requires further
investigation by government officials and policy researchers to determine the most effective
approaches.

EIP development is a comprehensive effort, and needs support from all stakeholders. Thus,
capacity building programs should cover not only officials, and key managers from tenant
companies, but also the public and investment organizations. A learning system with a
common platform would be helpful for information sharing ancilscommunication among
industrial parks.
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patience.



