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Infrastructure Availability
Index
Components
1. Transportation
2. Water Supply
3. Sanitation, Waste Disposal
4. Information, Telecommunication
5. Urban Energy
6. Public Health

Notes:
More Red: Higher Index Values;
More Gray: Lower Index Values
Color Scales are not synchronized.
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Interpretation
Infrastructure is the backbone of a country’s economy. A modern society is impossible without
appropriate transportation, without energy, without water supply and sanitation, without telecommu-
nication, or without a public health infrastructure. In advanced societies we are often not aware of
this infrastructure because it is so fundamental that we take it for granted. China, however, has still a
huge deficit of vital infrastructure – particularly in interior regions. Our Infrastructure Index attempts
to measure some of these infrastructure discrepancies between provinces.

Transportation is probably the most fundamental service in an advanced society. All spheres of life
depend on sufficient transportation capacity. Consider, for instance, the food sector: The extended
human food chain critically depends on transportation from producers to the food industries and from
there to the (urban) consumers. In Europe, food transports make up one of the largest segments in the
transportation sector. Obviously, transportation is also vital for the supply of industries and manufac-
turing plants and the distribution and (international) trade of industrial products. And finally, there is
the transport of people. Without public and private transport facilities hundreds of millions would not
be able to reach their workplace, visit friends and families or go on vacation. In advanced societies,
particularly in Europe, there are widespread complaints about the negative aspects of the advanced
transportation infrastructure – such as environmental degradation or increasing land-use. However,
we often forget that it was the transportation infrastructure (railroads, roads) and the transportation
facilities (steam engine, car, truck and airplane) which triggered and drove the industrial revolution
on which we all depend.

As can be expected Beijing, Shanghai and Tianjin have top scores in our Transportation Index. Very
good transportation infrastructure is also available in Heinan, Guangdong and Fujian. The poorest
transportation infrastructure (according to our index) was calculated for the provinces of Qinghai,
Inner Mongolia, Xinjiang, and Gansu.

A water supply infrastructure is essential for those sectors and regions, which cannot depend on the
direct use of rainfall, river flows or groundwater. In particular these are farmers in arid regions, and
industrial and urban consumers. Urban areas need water plants and distribution networks to provide
everyone with safe drinking water. Our water supply index includes three measures: the percentage of
urban people with access to tap water, and the urban and rural per capita water supply (which can be
seen as a proxy of the underlying water infrastructure). On a per capita basis, the highest ranks in that
component index were calculated for Guangdong and Shanghai. The 3rd highest rank goes to Tibet,
which has very large water resources in relation to is small population. Rank 4 and 5 go to the prov-
inces of Xinjiang and Hainan (again, we have to remember, that the index is population-based). The
worst per capita water supply infrastructure in China, according to our Water Index, was calculated
for Sichuan, Shandong, Shanxi and Ningxia.

We have already mentioned the vital role of proper water sanitation and waste disposal for public
health and environmental protection. Our Sanitation and Waste Disposal Index has the highest ranks
for Shanxi, Tianjin, Ningxia, and Shanghai. It is interesting, that in our Sanitation and Waste Disposal
Index Beijing reaches only rank 8. In relation to its large population, the sanitation and / or waste
disposal system is apparently insufficient. The lowest ranks in our Index of Sanitation and Waste
Disposal were calculated for Tibet, Qinghai, Hainan, and Xinjiang.

A good information and telecommunication infrastructure is certainly essential for any modern society.
In China, there is a big gap between Shanghai and Beijing on the one hand, and the rest of the country
on the other hand. Only Tianjin,  Zhejiang and Guangdong could reach moderately good scores in our
Index. The “worst” telecommunication and information infrastructure (in relation to the population)
was measured for the provinces of Guizhou, Sichuan, Guangxi, and Yunnan.

In our Energy component of the Infrastructure Availability Index we wanted to measure the regional
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distribution of oil, gas, coal, and electricity infrastructure. Unfortunately, we could so far find only one
indicator: the percentage of population with access to gas in cities. While this is important information,
it does certainly not cover all the aspects of an energy infrastructure. However, for the moment, we
have calculated the energy component based on these data (In a later revision of the RAPS tool we
will include additional measures; at least for the consumption of electricity, which can be seen as an
indicator of the electric infrastructure). Our “Energy” Index gave the highest scores to Shanghai,
Beijing and Tianjin where most of the households are already connected to gas networks. Zhejiang,
Guangdong and Hainan also had relatively high ranks in our “Energy” Index. The lowest ranks were
calculated for the provinces of Guizhou, Gansu, Sichuan, and Chongqing, where gas networks in the
cities are mostly unknown.

Finally, we have included a Public Health component in our Infrastructure Availability Index. This
component should represent the regional availability of health facilities and trained personnel. Not
surprisingly, Beijing and Shanghai reached top ranks in that index – followed by Tianjin, Liaoning,
and Shanxi. The lowest scores for their public health infrastructure were calculated for the provinces
of Guizhou, Anhui, Henan, and Guangxi.

The combination of these six components in our Infrastructure Availability Index shows the huge
discrepancies between China’s provinces. Beijing, Shanghai, Tianjin, Guangdong, and Zhejiang have
much better infrastructure (in relation to their population) than all other provinces. The lowest scores
in infrastructure availability were calculated for Sichuan, Guizhou, Gansu, Chongqing, and Anhui.

Problems
Our Infrastructure Availability Index should measure the actual availability of key infrastructure in the
various regions of China. However, we are not fully satisfied with the results of our index. The biggest
problem is the lack of information about China’s energy infrastructure. Any suggestions and comments
of how to improve this Index component are, of course, highly welcome.
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5. Science & Technology Index
Science and technology are important factors of regional development. Regions with a high density of
research facilities and high-tech companies will certainly have an advantage in economic and human
development. Currently, many of the top research laboratories and development facilities are located
in Beijing. However, in the future the government might want to decentralize some of these facilities
to promote development in lagging regions.

Unfortunately, it is not easy to get detailed information about the regional distribution of China’s top
research and high-tech sector. The system of research and development in China is in a process of
restructuring with overlapping activities between various Ministries, state agencies, universities,
foundations (such as NSFC) and the Academy of Sciences. The Ministry of Science and Technology
(MOST) has initiated various national programs to promote science and high-tech development, such
as the 863 Program, the Torch Program, the Spark Program and the Mega Projects. However, we
were not able to get detailed information about the geographical distribution of these programs. We
have, therefore, tried to select indices that can at least indirectly measure, where in China the top
research and development is located, such as the output of research papers and patents, or the per
capita government expenditures in research and development. Our Science and Technology Develop-
ment Index includes the following six components:

1. Research Output: Research Papers
2. Development Output: Patents
3. Research Staff
4. R&D Funding
5. High-tech Trade
6. Industrial High-tech

The first component of our R&D Index describes research output by the number of papers published
in scientific and engineering journals (as listed in three major science publishing indices).

The second component attempts to measure technological development output. We have used statis-
tics on the number of patent applications examined and granted (per 10,000 of the population).

In the third component we have included several indicators measuring the availability of research
staff in the various regions of China. This includes, for instance, the number of scientists and engi-
neers (per 10,000 of the population), the number of scientists and engineers in R&D, and the overall
R&D personnel.

The fourth component measures R&D funding by the government with indicators such as the total
expenditures on R&D of the central government per Yuan of GDP, and the R&D appropriation of
local governments (as % of total local government expenditures).

The fifth component measures overall trade in high-tech commodities by province (such as electron-
ics, computers, etc.). We assume that a large volume of imported or exported high-tech products in a
certain province also indicates a higher level of research and technological development.

The sixth component includes indicators to measure industrial R&D trends by province. Currently, we
have, for instance, included the number of high-tech industrial development zones from the “Torch
Program”. In the future, we hope to find more detailed statistics about R&D capacities in China’s
industry.
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Interpretation
Science, and in particular its application in the development of high-tech products, is certainly a key
factor in the development of a competitive industry. From our six specialized indices, the Science and
Technology Index is certainly the most explicit. It shows that most of the top research and develop-
ment is concentrated in Beijing. Based on its population, Beijing has, by far, the greatest output in
terms of scientific papers, the largest number of patents, the largest number of people employed in
research and development, and the highest R&D funding. Only when it comes to high-tech industrial
research, development and production, Guangdong and Shanghai are the leading regions (see table
below). Let us have a detailed look at the six components of our Science and Technology Index:

The first component measures the number of scientific papers, where Beijing is, by far, the leading
region. With a great gap in Index values, we also find Shanghai, Tianjin and Shaanxi in the higher
ranks. Almost all other provinces have a very low ranking in our Index of scientific output.

The second component measures the number of requested and granted patents (in relation to popula-
tion size).  Beijing, Shanghai, Guangdong and Tianjin are again the leading provinces, followed by
Zhejiang and Liaoning. All other Chinese provinces have very low scores in our Index of patent
applications.

With the third component we measure the size of the research staff in relation to the population. As
before, Beijing is by far leading all other provinces. Its score is almost twice as high as that of Shang-
hai – the second highest. Tianjin has the third largest research staff of all Chinese provinces (in

1. Research Output
R&D Papers Catalogued by SCI, ISTP and EI Per 10,000 Persons, 2000; Weight: 1

2. Patents
Number of Patent Applications Granted Per 10,000 persons, 2001; Weight: 1
Number of Patent Applications Examined per 10,000 persons, 2001; Weight: 1

3. Research Staff
R&D staff in enterprises per 10,000 inhabitants,1999 (persons); Weight: 1
Scientists and Engineers Per 10,000 Persons, 2001; Weight: 1
Scientists and Engineers in R&D Per 10,000 Persons, 2001; Weight: 1
Personnel of Scientific Activities Per 10,000 Persons, 2001; Weight: 1
Personnel in R&D Per 10,000 Persons, 2001; Weight: 1

4. R&D Funding
Per Capita Government Expenditures for Science and Technology Promotion, 2002 (Yuan/Person); Weight: 1
Total Expenditure for R&D Per Yuan GDP, 2001; Weight: 1
Local Government Science & Technology Appropriation as % of Total Local Govt. Expenditure, 2001; Weight: 1

5. High-tech Trade
Per Capita Export and Import of High-tech Products (High-tech Trade Volume), 2002 (U.S.$ / person); Weight: 1

6. Industrial High-tech
Number of National High-Tech Industry Development Zones, around 2000 (Torch Program); Weight: 1
Funding from Government on R&D in Enterprises per million Yuan of GDP, 1999 (mio. yuan); Weight: 1
Expenditure on R&D in enterprises per million Yuan of GDP, 1999 (mio. yuan); Weight: 1
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Science & Technology
Index
Components
1. Research Papers
2. Patents
3. Research Staff
4. R&D Funding
5. High-tech Trade
6. Industrial High-tech Sector

Notes:
More Red: Higher Index Values;
More Gray: Lower Index Values
Color Scales are not synchronized.
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relation to the population). Then there is a big gap in the Index scores. Shaanxi, which has the 4th rank,
has an index value which is only about one tenth of that of Beijing. All other provinces have a very
small research staff in relation to their population.

In relation to R&D funding, our fourth Index component, the picture is somewhat different: While
Beijing is again the province with the highest (per capita) R&D funding, and while Tianjin and
Guangdong have the second and third highest funding, Shanghai is not among those provinces with a
high R&D funding. In fact, Shanghai has “only” rank 10 among all Chinese provinces in terms of
government spending for R&D. Obviously, much of the high-tech research and development in
Shanghai is already financed by (private) companies – which corresponds to the fact that Shanghai
has the first rank in high-tech trade.

In the high-tech trade component of our Science and Technology Index we use the high-tech trade
volume (international import plus export) to measure the extent to which the industry is already
involved in the high-tech sector. As mentioned above, Shanghai is the leading province, followed by
Guangdong and Tianjin. Beijing has only rank 4. All other provinces have very little high-tech trade.

Finally, we have included a component that should measure the high-tech research and development
in the industry (see list of variables above). Surprisingly, Shaanxi has the highest score for industrial
high-tech research and development - followed by Beijing and Guangdong. Zhejiang only reaches rank
20 among all provinces in terms of industry-related research and development.

The combination of these six components in our Science & Technology Index yields a remarkably
clear result: Beijing is clearly the research capital of China – no other province comes even close.
Shanghai, Tianjin, Guangdong, Shaanxi, Jiangsu, and Liaoning also reached high ranks in our Research
& Technology Index. All other provinces had very low index values.

From a regional development point of view, this high concentration of research capacity in China is
not optimal. In relation to their population, all interior provinces have only very small (if not negligible)
capacities of research and high-tech development.

Problem:
Of course, we are aware that many provincial capitals have important research universities and
institutes. However, in relation to their large population, these provinces are by far not as well
supplied with research and high-tech facilities as Beijing, Shanghai orTianjin (at least this is what we
learn from the data available to us). We are considering the possibility to use the absolute numbers of
research facilities, research staff and research funding, instead of population-based measures.
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6. Index of Administrative Efficiency
Our Index of Administrative Efficiency is an attempt to measure the regional distribution of adminis-
trative “quality” in China. Obviously, it is not our task to make statements about China’s political
philosophy or political system. We only try to use official statistics for identifying specific administra-
tive characteristics that promote or hinder regional development. Our Index includes the following
components:

1. Potential Labor-related Conflicts
2. Political Representation
3. Personnel Efficiency
4. Financial Efficiency
5. Net Financial Transfers to Province
6. Government Consumption

The first aspect we try to measure is the potential of labor-related conflicts, which are certainly
disruptive to the overall development of a particular region. An interesting indicator in that context is
the number of laid-off workers in state-owned enterprises (measured in per 10,000 employed per-
sons). Of course, not all lay-offs from the state-owned industry will result in conflicts, but a high
number of lay-offs in relation to the overall workforce certainly indicate a potential for social prob-
lems.

The second aspect in our Index is the political representation. We have used the number of members
in the 10th National People’s Congress per million of the population to measure the political represen-
tation of each province. In addition, we have included a very interesting indicator, which we have
complied from a research paper published by Cheng Li in the China Leadership Monitor, which is a
research facility of the Hoover Institution and Stanford University, USA (see footnote 3). It measures
the geographical background of the 29 new provincial leaders appointed since Hu Jintao became
President of the PRC (March 2003) until the spring of 2004. The index is constructed in the following
way: province of current position (3 points), province of past position (2 points), and province, in which
the leader had some experience (1 point). In other words: this index measures the regional experience
of newly appointed regional leaders in China.

The third aspect of our Index of Administrative Efficiency attempts to measure personnel efficiency.
We use the percentage of persons employed in government agencies, party agencies and social
organizations in relation to the overall labor force. We assume that an administration is more efficient,
if this percentage is smaller. (Of course, this is a rather bold, if not problematic, assumption. If the
percentage of people employed in administration and government agencies is getting too small,
efficiency might actually decline. Due to the lack of a more appropriate indicator we tentatively use
this assumption.)

In the fourth aspect we try to measure financial efficiency of the (regional) administration. We use the
percentage of expenditures for government administration in relation to the total government expen-
ditures.

For the fifth component we have calculated the net financial transfer to a particular province. We use
the overall government revenues from a particular province (including various taxes) and the overall
government expenditures. The net financial transfer is the total government expenditures (= money
spent in the province) minus the revenues (= taxes taken from the province).

Finally, the sixth component measures the so-called (regional) “government consumption” in relation
to the (regional) GDP.
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Footnote 3: Cheng Li (2004): Hu’s New Deal and the New Provincial Chiefs. In: China Leadership Monitor,
No. 10 (Hoover Institution, Stanford University)

1. Potential Labor Conflicts
Numbers of Laid-off Workers in State-owned Enterprises, 2001 (Per 10,000 Employed Persons); Weight: -1
Urban Registered Unemployment Rate, 2002; Weight: -1

2. Political Representation
Number of Members in the 10th National People’s Congress Per 1,000,000 Persons, 2003; Weight: 1
Geographic Background of 29 Newly Appointed Provincial Leaders (including deputies) between March 2003 and Spring 2004;

Weight: 1

3. Personnel Efficiency
Employed Persons in Government Agencies, Party Agencies and Social Organizations as % of the Total Employed Persons,

2001; Weight: -1

4. Financial Efficiency
Expenditure for Government Administration as % of the total expenditure, 2001; Weight: -1

5. Net Financial Transfer
Per Capita Government Net-Financial Transfer, 2002 (Total Government Expenditures minus Total Government Revenues by

Province); Weight: 1

6. Government Consumption
Rate of Government Consumption to GDP, 2001; Weight: -1

Interpretation
We know that our Index of Administrative Efficiency is not as consistent as we would like it to be. At
least one or two of the Index components would require additional statistics to better measure the
desired aspects. However, we have to work with those data we could find.

The first component should measure the potential for labor-related conflict. Provinces, where –
according to our data – the conflict potential is low, have a high score in that index component. We
use the registered unemployment rate (for cities) and the number of laid-off workers in the state-
owned enterprises to measure the potential of labor-related conflict. According to these statistics,
Beijing and Guangdong would have the lowest probability of labor related conflict (which seems to
be plausible). A low potential for labor-related conflicts was also calculated for Henan, Hainan and
Shandong. On the other hand, we calculated the highest probability of labor-related conflict for the
provinces of Liaoning, Heilongjiang, Qinghai, Jilin, Hubei, and Xinjiang (see table and map above).

The next component of our Index of Administrative Efficiency is the extent of political representa-
tion. As described above, we use two measures to measure this component: the number of members
in the 10th National Congress, and the geographical background of the 29 newly appointed provincial
leaders. The index calculated from these two measures gives quite interesting results: The province
with the best political representation is Tibet. In relation to its population, Tibet has the largest number
of representatives at the 10th National Congress and three of the 29 newly appointed province leaders
have previous experience with Tibet (one person is currently appointed to a leadership position in
Tibet, the second leader was in Tibet during a previous appointment, and the third had some other kind
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Index of Administrative
Efficiency
Components
1. Potential Labor-related Conflicts
2. Political Representation
3. Personnel Efficiency
4. Financial Efficiency
5. Net Financial Transfer
6. Government Consumption

Notes:
More Green: Higher Index Values;
More Red: Lower Index Values
Color Scales are not synchronized.
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of work experience in that province. Source: See Footnote 3). Qinghai, Heilongjiang, and Guangdong
have also a good political representation, according to the measures in our index component. The
lowest score in political representation was calculated for the provinces of Henan, Anhui, Jiangxi,
Sichuan, and Chongqing.

A third component in our Index of Administrative Efficiency is what we call “personnel efficiency”.
This is measured by the percentage of people employed in government agencies, party agencies and
social organizations in relation to the total labor force. We assume that a regional government and
administration is more efficient, if this proportion is small. Based on this assumption we find that
Chongqing, Anhui, and Zhejiang have the highest personnel efficiency, because only a very small
proportion of the labor force works in government and party agencies and social organizations. On
the other hand, Tibet, Beijing and Xinjiang have the highest proportion of government and party
officials in their labor force. As China’s political and administrative center, Beijing obviously needs a
large proportion of government and party officials. In Tibet and Xinjiang, on the other hand, the high
proportion is probably related to the government’s intensified development efforts.

Financial efficiency is certainly an important component of administrative efficiency. We use the
government expenditures for administration (as a percentage of the total expenditures) to measure
financial efficiency – our fourth component of the Index of Administrative Efficiency. Based on this
measure, Shanghai, Tianjin, Beijing and Ningxia used very little money for administration (as compared
to the overall government expenditures). On the other hand, government expenditures in Tibet,
Guizhou, Shanxi, Henan and Sichuan were used to a high percentage for the administration.

In the fifth component of our Index of Administrative Efficiency we try to measure the actual money
flow from the central government to a particular province. We try to calculate a net-financial transfer,
which is the balance between (tax) revenues and government expenditures in a particular province,
based on the number of people of that province.

By far the highest net-transfer of government funds (on a per capita basis) is measured for the prov-
ince of Tibet. On a per capita basis, they have a net-inflow of central government funds, which is
more than four times larger than that of the next highest recipient: Qinghai. Above average net-inflow
of government funds is also calculated for Ningxia and Xinjiang. The biggest “losers” in terms of
financial transfers from the central government are the provinces of Shandong, Jiangsu, Henan, and
Fujian. However, we should point out, that even these provinces have still a positive net-flow of
funds: in other words, they receive more money from (central) government expenditures, than they
have to submit in the form of taxes. They only get less (on a per capita basis) than other provinces.

Our final component in the Index of Administrative Efficiency is the so-called “government consump-
tion”, which measures the amount of public services provided by the government to the whole society
and the net expenditure for the goods and services provided to households free of charge or at very
low prices (based on the corresponding provincial GDP). Essentially this is what we could call state-
subsidized goods and services (food, housing, etc.) - primarily for the urban population. We assume
that provinces, where these state subsidies are still very high are less efficient than in those, where the
subsidies are lower. In our index component Shanghai, Hubei, Anhui, and Shaanxi have high ranks –
indicating the lowest government consumption. In the case of Shanghai this is probably due to the
widespread introduction of market mechanisms (which replace goods and services provided by the
government at subsidized prices). In the case of Hubei, Anhui and Shaanxi the government consump-
tion is low, because these are predominantly agricultural provinces and farmers usually do not receive
subsidized goods and services. The highest government consumption is measured in the provinces of
Ningxia, Yunnan and Guangxi.

If we combine these six components to an Index of Administrative Efficiency, we find that the highest
ranks are captured by the provinces of Shanghai, Tianjin, Guangdong and Beijing. According to our
index these are the most efficiently administered regions. On the other hand, the lowest ranks in our
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Index were calculated for the provinces of Xinjiang, Shanxi, Ningxia, Guizhou, and Inner Mongolia
(see table and map above).
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7. Regional Development Index
This Index combines all previous component indices and should give an overall view of China’s
regional development. In particular the Index includes the following specialized indices:

1. Human Development Index
2. Natural Resources Index
3. Economic Development Index
4. Infrastructure Availability Index
5. Science & Technology Index
6. Index of Administrative Efficiency
The definition of these specialized Indices was given above. We have only combined them (with
equal weights) to build our overall Index of Regional Development. We simply used the (normalized)
numerical results from the six specialized Indices. This second normalization is appropriate, because
we wanted to give each component equal weight in our overall Regional Development Index (of
course, it would be also possible to use the original, not-normalized values of the specialized Indices).

Interpretation
The overall results of our Regional Development Index can be seen in the two maps and the table
below. The first map displays the Index values, where the colors exactly represent the values of the
index. This is particularly suitable to display the actual diversity in China’s regional development. Most
provinces of China are, in fact, quite similar and reach values on our Index which are below average
or close to the average. Only a small number of provinces in the East and North-east of China have
above average values in our Regional Development Index. These provinces have Index values which
are significantly above China’s average. In other words, our Regional Development Index displays
an extremely skewed distribution: Some provinces are highly developed, while all the rest are only
average or below the average. These few highly developed provinces (or special administrative zones)
include Shanghai, Beijing, Tianjin, and Guangdong.

The second map shows the Index values in the form of a ranking. Each rank has its own color –
regardless of its underlying numerical value. This type of map display is particularly suitable to
identify clusters of provinces. We believe that we can identify three types (or clusters) of provinces in
China in regard to regional development (see table and map below):

1. The first group of 8 provinces is located on the coast of South, East and North-east China. They are
the most developed in China. Typically, they have the highest ranking in the Economic Development
Index, the Index of Administrative Efficiency, the Science and Technology Index, and the Infrastruc-
ture Availability Index. These Provinces include: Shanghai, Beijing, Tianjin, Guangdong, Zhejiang, Fujian,
Jiangsu, and Liaoning.

2. The second group of 8 provinces is dispersed throughout China and very diverse. They have average
development according to our Index, but apparently because of quite different reasons. This group
includes Heilongjiang, Hunan, Jiangxi, Hainan, Jilin, Shaanxi, Shandong, and Hubei. While some of
these provinces have rich natural resources, other components of development are underdeveloped.
Please also note that our Regional Development Index gives equal weight to all component indices,
which may lead to some unexpected results. Shandong, for instance, has ranks 5, 9 and 11 in the Index
of Administrative Efficiency, the Index of Science & Technology, and the Index of Economic Devel-
opment. However, in the combined “Regional Development Index” this province has only rank 15,
which is simply the consequence of the province’s rather limited natural resources (rank 25 in the
Natural Resources Index). If we would give a higher weight to economic development, Shandong
would reach a much higher Regional Development Index.



- 62 -

Pr
ov

in
ce

s
Va

lu
e

R
an

k
Va

lu
e

R
an

k
Va

lu
e

R
an

k
Va

lu
e

R
an

k
Va

lu
e

R
an

k
Va

lu
e

R
an

k
Va

lu
e

R
an

k
Sh

an
gh

ai
   

   
   

   
2.

88
8

2
-0

.6
51

24
2.

53
6

1
2.

86
7

2
2.

15
9

2
2.

74
9

1
2.

09
1

1
B

ei
jin

g 
   

   
   

   
2.

91
5

1
-1

.9
98

31
1.

87
3

3
3.

02
6

1
4.

07
3

1
1.

08
2

4
1.

82
8

2
Ti

an
jin

   
   

   
   

 
1.

76
9

3
-1

.1
25

28
1.

26
2

5
1.

68
6

3
1.

44
5

3
1.

38
3

2
1.

07
0

3
G

ua
ng

do
ng

   
   

   
  

-0
.0

70
13

0.
67

7
8

2.
31

1
2

0.
82

6
4

1.
30

8
4

1.
15

8
3

1.
03

5
4

Zh
ej

ia
ng

   
   

   
   

-0
.3

16
18

1.
16

0
4

1.
71

0
4

0.
71

8
5

0.
22

9
8

0.
66

9
9

0.
69

5
5

Fu
jia

n 
   

   
   

   
 

-0
.3

13
17

1.
65

9
3

1.
17

7
6

0.
22

6
9

-0
.0

42
10

0.
67

3
8

0.
56

4
6

Ji
an

gs
u 

   
   

   
   

0.
14

2
10

-0
.4

77
20

0.
73

9
7

0.
28

6
8

0.
32

6
6

0.
69

7
7

0.
28

6
7

Li
ao

ni
ng

   
   

   
   

0.
78

7
5

0.
20

0
12

0.
14

7
8

0.
62

4
6

0.
31

8
7

-0
.9

14
26

0.
19

4
8

H
ei

lo
ng

jia
ng

   
   

  
0.

84
9

4
0.

46
8

9
-0

.3
74

16
-0

.0
61

14
-0

.1
61

11
0.

25
2

13
0.

16
2

9
H

un
an

   
   

   
   

   
-0

.2
86

16
2.

18
3

2
-0

.1
03

13
-0

.3
64

18
-0

.3
46

14
-0

.2
36

19
0.

14
1

10
Ji

an
gx

i  
   

   
   

  
-0

.4
70

22
2.

32
9

1
-0

.5
56

19
-0

.4
77

21
-0

.5
72

24
-0

.2
00

18
0.

00
9

11
H

ai
na

n 
   

   
   

   
 

0.
20

8
8

-0
.3

52
18

-0
.5

76
23

0.
39

3
7

-0
.7

09
30

0.
72

9
6

-0
.0

51
12

Ji
lin

   
   

   
   

   
0.

62
8

6
-0

.0
15

17
-0

.4
59

17
-0

.0
27

13
-0

.2
35

12
-0

.2
81

20
-0

.0
65

13
Sh

aa
nx

i  
   

   
   

  
-0

.1
30

14
-0

.5
45

22
-0

.4
94

18
-0

.4
73

20
0.

41
3

5
0.

63
7

10
-0

.0
99

14
Sh

an
do

ng
   

   
   

   
-0

.1
90

15
-0

.7
51

25
0.

02
5

11
-0

.4
99

22
0.

04
6

9
0.

72
9

5
-0

.1
07

15
H

ub
ei

   
   

   
   

   
0.

19
8

9
0.

12
5

13
-0

.0
21

12
-0

.6
12

24
-0

.2
96

13
-0

.3
33

21
-0

.1
57

16
H

eb
ei

   
   

   
   

   
-0

.3
75

21
-1

.1
78

29
0.

02
7

10
0.

07
3

12
-0

.4
23

17
0.

50
9

11
-0

.2
28

17
An

hu
i  

   
   

   
   

 
-0

.6
37

27
0.

43
0

11
-0

.5
67

20
-0

.8
40

27
-0

.5
89

26
0.

44
9

12
-0

.2
92

18
Ti

be
t  

   
   

   
   

 
-1

.7
92

31
0.

73
3

7
0.

03
5

9
-0

.2
10

15
-0

.8
01

31
0.

24
8

14
-0

.2
98

19
G

ua
ng

xi
   

   
   

   
 

-0
.5

90
25

0.
73

3
6

-0
.7

25
26

-0
.2

96
16

-0
.5

58
22

-0
.4

37
22

-0
.3

12
20

In
ne

r M
on

go
lia

   
   

0.
32

8
7

0.
09

1
14

-0
.5

69
21

-0
.4

22
19

-0
.5

97
27

-0
.9

22
27

-0
.3

48
21

C
ho

ng
qi

ng
   

   
   

  
-0

.3
74

20
0.

09
1

15
-0

.5
92

24
-0

.9
78

28
-0

.4
10

16
0.

06
0

15
-0

.3
67

22
Yu

nn
an

   
   

   
   

  
-1

.0
20

29
0.

84
8

5
-0

.3
38

15
-0

.6
25

25
-0

.5
65

23
-0

.7
45

24
-0

.4
08

23
Sh

an
xi

   
   

   
   

  
-0

.0
31

11
-0

.5
86

23
-0

.1
20

14
0.

16
2

11
-0

.4
33

19
-1

.6
95

30
-0

.4
51

24
Si

ch
ua

n 
   

   
   

   
-0

.5
58

24
0.

46
8

10
-0

.7
69

28
-1

.3
32

31
-0

.3
74

15
-0

.5
13

23
-0

.5
13

25
Q

in
gh

ai
   

   
   

   
 

-0
.3

32
19

-0
.8

73
26

-0
.7

37
27

-0
.5

45
23

-0
.6

14
28

0.
01

2
16

-0
.5

15
26

H
en

an
   

   
   

   
   

-0
.6

04
26

-0
.5

30
21

-0
.6

10
25

-0
.6

67
26

-0
.4

90
21

-0
.2

00
17

-0
.5

17
27

N
in

gx
ia

   
   

   
   

 
-0

.5
19

23
-1

.7
27

30
-0

.5
74

22
-0

.3
54

17
-0

.4
30

18
-1

.0
54

29
-0

.7
76

28
Xi

nj
ia

ng
   

   
   

   
-0

.0
32

12
-0

.4
55

19
-1

.2
39

30
0.

18
1

10
-0

.6
27

29
-2

.5
93

31
-0

.7
94

29
G

ui
zh

ou
   

   
   

   
 

-1
.1

69
30

0.
02

2
16

-1
.0

26
29

-1
.2

43
30

-0
.5

77
25

-1
.0

10
28

-0
.8

34
30

G
an

su
   

   
   

   
   

-0
.9

04
28

-0
.9

51
27

-1
.3

91
31

-1
.0

42
29

-0
.4

70
20

-0
.9

06
25

-0
.9

44
31

R
eg

io
na

l D
ev

el
op

m
en

t I
nd

ex
 (i

nc
lu

di
ng

 a
ll 

sp
ec

ia
liz

ed
 in

di
ce

s,
 1

. R
ev

is
io

n,
 M

ay
 1

2,
 2

00
4)

Sc
ie

nc
e 

&
 

Te
ch

no
lo

gy
 

In
de

x

In
de

x 
of

 
A

dm
in

is
tr

at
iv

e 
Ef

fic
ie

nc
y

R
eg

io
na

l 
D

ev
el

op
m

en
t 

In
de

x

H
um

an
 

D
ev

el
op

m
en

t 
In

de
x

N
at

ur
al

 
R

es
ou

rc
es

 In
de

x

Ec
on

om
ic

 
D

ev
el

op
m

en
t 

In
de

x

In
fr

as
tr

uc
tu

re
 

A
va

ila
bi

lit
y

In
de

x

R
A

P
S

-C
hi

na
, 2

00
4,

 II
A

S
A

 (P
ro

to
ty

pe
 0

.9
)

1. Group 2. Group 3. Group



- 63 -

Regional Development Index
Components: 1. Human Development Index; 2. Natural Resources Index; 3. Economic Development Index; 4.
Infrastructure Availability Index; 5. Science & Technology Index; 6. Index of Administrative Efficiency
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3. The third group forms a geographical cluster of least developed provinces, reaching from the South
of China to the North-west - but including also some interior provinces in central China. These include
the provinces of Gansu, Guizhou, Xinjiang, Ningxia, Henan, Quinghai, Sichuan, Shanxi, and Yunnan; as
well as the provinces of Chongqing, Inner Mongolia, Guangxi, Tibet, Anhui, and Hebei. Of course,
these provinces are quite different in their specific development handicaps. But most of them have
reached only below average values in our Economic Development Index; and some of them have also
low values in our Human Development Index, our Infrastructure Availability Index, our Index of
Administrative Efficiency, and our Science & Technology Index. Some readers may be surprised that
Tibet has reached a relatively high rank (19) in the upper range of the least developed provinces.
This is due to the fact that the province has a relatively high score (7) in our Natural Resources Index
- primarily due to high values in the environment and water component of that index. Moreover, Tibet
has a rather high score in our economic development index (9), which is the consequence of the high
annual GDP growth rate for 2002, reported in the 2003 China Statistical Yearbook. We have already
mentioned that we suspect that this rate is significantly overestimated. However, as long as it is
officially reported, we will use it in our Index (except we find a solid scientific adjustment of this GDP
growth rate).

In reviewing these results it is important to understand that the ranking of the provinces can easily
change according to minor modifications in the various measurements of the index components.
Therefore, it is essential to identify the most appropriate measures, which is a process of successive
refinement. During the next few months we will fineadjust the various index components based on
feedback from colleagues and collaborators.
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