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1-1a  The Rural Electricity Consumption 
Demand Function for Living Purpose

• Assume the Utility Function of Rural 
Residents is: U=U(B，N)

• The budget restriction of 
consumers:Y=PbB+PeE+PsS

• Max L=U[B, N(E, S)]+M(Y- PbB-PeE-PsS)
• Let  U=Bf1Nf2

• Let  N=exp(Sg1Eg2)
• E=KPs

t1Pe
t2Yt3



1-1b  The Rural Electricity Consumption 
Demand Function for Living Purpose

• Let  E=F(R)Xer

• PeE=PxXer=Px[E/f(R)]

• Xer=h(R)Ps
t1Px

t2Yt3

• Where   h(R)=Kf(R) -1-t2

• Let  t2=k0+k1lnPx

• Xer=h(R)Ps
t1Px

(k0+k1lnPx)Yt3

• lnXer=G(R)+t1lnPs+k0lnPx+k1(lnPx)2+t3lnY    (1)



1-1c   The Demand Function of 
Electricity for Production Purposes in 

Rural Areas

• Let X=F(K, L, M, Q1, ···,Qn; S’),
• Qe=Qe(PK, PL, PM; P1, ···, Pn; X; S’)
• Qe=Qe(PL/PK, PM/PK, P1/PK, ···, Pn/PK; X/PK; S’)
• Let  O=O(J, N)
• Min L=PeE +PsS+ PjJ+M[O’-O(J, N(E,S))]



1-1d The Demand Function of 
Electricity for Production Purposes in 

Rural Areas

• Let  O=Jf3Nf4

• Suppose  N=exp(Sg3Eg4)
• lnXei=H(R)+r1lnPs+r2lnPx+r3(lnPx)2+r4lnVi (2)



1-1e Energy Consumption in Rural Areas
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1-1f     Aggregated Electricity 
Demand Curve of Rural China
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1-2a      Types of Counties with Electricity 
Supply in China
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1-2b  The Distribution of Electrified Counties by 
Direct Supply 

Source: China Electricity Yearbook



1-2c    Source Structure of Rural Electricity
• A rural electricity source structure made up of national grids, 

rural small hydropower, small thermal power, and renewable 
energy

• The Installed Generating Capacity and Electricity Output 
Structure of China
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1-2d Rural Electricity Supply Curve
• Short-term marginal cost curve (subject to 

production capacity constraint)
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1-2e   Rural Electricity Supply Function

• Consider a simple situation. Assume 
AC=FC+MC1Q1+MC2Q2

• (FC+MC1Q1+MC2Q2)•(1+r)= P•(Q1+Q2)
where，r is return rate

• Q=Q(P, R)
where R represents the quality of 
electricity supply;



2-1  Stage I (1949-1978)：Increasing rural 
electricity supply 
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2-1a   Electricity shortage and 
the planned economy

• Low rural electricity supply capacity and 
insufficient supply

• Because of the farmers’ low income level, 
the rural electricity demand was low

• Under the planned economy, rural electricity 
was promoted to guarantee agricultural 
product supply and support industrialization 



2-1b   Developing Small Hydropower

• Increases in rural electricity supply mainly 
rely on developing one single type of 
technology, mainly small hydropower

• The Chinese government has established a 
series of supporting policies



2-1c   The Distribution of Exploitable Small and Medium-
sized Hydropower Resources in Different Chinese Regions
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2-1d   Structure of Rural Electricity Use 
for Production Purposes 

• The structure of rural electricity use for 
production purpose has transformed



2-2  Stage II (1978-1997)：Both Rural Electricity 
Demand and Supply Experienced Significant Increases

• Both the Supply Curve and the Demand Curve moved 
rightward
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2-2a  Background

• Severe energy shortage in rural areas. Rural 
energy shortage, poverty, and ecological 
degradation are interwove

• Farmers’ income Increased

• Governing authorities of the rural electricity: from 
the Ministry of Water Resource and Power to the 
Ministry of Energy, then to the Ministry of Water 
Resource and the Ministry of Power



2-2b   The 123 Rural Hydropower Poverty 
Alleviation Program

• Carry out preliminary electrification county 
construction on the basis of small hydropower supply:

built 109 rural hydropower preliminary electrification counties 
during 1986-1990; 

built 208 such counties during 1990-1995;  
planned to build 300 such counties during 1996-2000



2-2c  Electricity Poverty Alleviation and the 
Construction of Rural Electrification Counties

• The “Electricity Poverty Alleviation and Joint 
Better-off Seeking Program”

• Rural electrification county construction

• In 1993, national tax and local tax system were 
separated



2-3  Stage III (1998 hitherto)  Enhancing the 
Rural Electricity Market through Institutional 

Instruments
• The Chinese government boosts rural market 

demand
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2-3a  Background 1
• After the 1997 Asian financial crisis, China increased 

infrastructure construction and investment to 
stimulate domestic demand and maintain an annual 
GDP growth goal of 8%

• Electricity oversupply: the average utilization hours 
of electricity generating equipment



2-3a  Background 2
• Rural electricity supply chains and price formation mechanism



2-3a  Background 3
• Urbanization and urban-rural population composition 

changes (including ecological migrants)
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2-3b  Enhancing the Rural Electricity Market

• The State Council issued the “Notice of the State 
Council’s Approval and Transmission to the State 
Economic and Trade Commission’s Proposal for 
Accelerating Rural Electricity System Reform and 
Strengthening Rural Electricity Administration 
(SC[1999] No. 2)

• “Two Reform and One Price Unification”: reform rural 
electricity administration regime, renovate rural 
electricity grid, and unify the urban and rural electricity 
price of a same grid 



2-3c  Reform the rural electricity 
administration regime

• Set up electricity operating entities at national, 
provincial (power companies) and county  
(power supply enterprises) levels

• Reform the management regime of township 
electricity management stations. 



2-3d  Rural Grid Renovation

• After the long era of no regular investment in 
rural electricity grid,  the central government 
uniformly plans for rural grid construction and 
renovation

• The state decided to investment RMB 290 billion 
from1998 and spend 5 years to finish rural grid 
renovation



2-3e  Unify the Rural and Urban 
Electricity Price of Each Grid

• Carry out uniform costing on urban and rural 
low-voltage electricity distribution network and 
charge uniform price on urban and rural users

• The operation and maintenance costs of rural 
low-voltage grids, which were burdened by 
farmers, are now included in the national catalog 
electricity price and burdened grid-wide (cross 
compensation?).



2-3f  Rural Electricity Grid Renovation 
by the Water Resource Ministry

• By 2002, the water resource ministry 
finished Phase I of its rural electricity grid 
renovation project, phase II of the project 
is developed smoothly, Phase I and II 
covering 7 provinces. 



3-1a  Electricity Access and No-access at County 
and Lower Level in China
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3-1b  The Quality of Rural 
Electricity Supply
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3-1c  The Rural Electricity Supply Price of China

934

200

Counties with same 
electricity price in 
urban and rural 
areas

85%

80%

75%

Share of Villages with 
rational electricity price

2003

0.562002

0.592001

0.622000

0.655*1999

0.71*1998

0.811997

0.831996

0.841995

0.841994

0.851993

1992

Electricity Price 
RMB/KWh. 

Year

The Doorstep Electricity Price for Rural Farmers

(* Data from China Electricity Yearbook, the rest  are calculated by the author)



3-1d   Rural Electricity Consumption
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3-1e  Rural Electrification County 
Construction

• By 1997, the State Power Corporation had 
completed the construction of 500 rural 
electrification counties

• The Ministry of Water Resource plans to 
build 400 rural hydropower electrification 
counties during 2001 to 2005



3-2   Problem of Rural Electrification
• Demand side: 
Per capita electricity consumption in rural China is very low 

• Supply side: 
China faces increasing energy pressure and electricity 
shortage

Renewable energy is difficult to realize wide 
commercialization in the near future

Electricity industrial organization: market monopoly
China faces ever increasing GHG emission reduction 

pressure



4-1a  Central Government 

• Boost rural hydropower development 
mainly via administrative power

• Direct national subsidy

• Favorable taxes

• Lower rural electricity cost



4-1b  Local Government
• Local governments stimulated by developing 

local economy
• Provincial governments: enhance regulatory 

system and direct subsidy     
• County governments: carry out county-wide rural 

electrification construction
• Township governments raise fund for 

electrification



4-2   Market Force
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4-3  Interest Groups

• 1998: a period of promoting rural electricity 
market system, competition between the 
State Electricity Corp. and the Ministry of 
Water Resource



5-1  Main Conclusion
1. Since 1949, the driving forces behind China rural electrification 
mainly come from the administrative power and the local governments’
motivation for developing local economy 

2. The development history of China rural electrification indicates that 
government promotion alone can not guarantee the steady and 
effective implementation of rural electrification

3. The government should shift from mainly relying on administrative 
intervention to depending the functioning of market mechanisms

4. Vigorously promoting renewable energy is the inevitable way for 
China rural electrification



5-2  Further Work
• Quantitative analysis: co-efficiencies in the 

electricity demand model must be estimated; 
based on the above work, forecast future rural 
electricity demand

• Field survey: further investigate the driving 
forces behind China rural electrification

• The prospects of commercializing renewable 
energy resources in rural China, their GHG 
emission mitigation potential scenarios, and 
corresponding cost analysis


