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1. Assumptions tc "1. Assumptions "
The Rational Energy Utilization Act made it mandatory to establish a "Basic 10-Year National Energy Plan" and to revise it every fifth year to reflect changes in economic circumstances and population growth as a rolling plan. As a part of the plan, an energy demand forecast has been made and updated.

The energy demand forecast used a modified version of LEAP (Long-range Energy Alternative Program) which was developed by the TELLUS Institute in the U.S.A. The model adopts a bottom-up approach and forecasts energy consumption by sector and projects national energy demand by summing up sectoral energy consumption. The LEAP model is one of the most widely used models in the world. It is similar to other models, such as MEDEE and STAIR. 

Assumptions made regarding some key variables affecting energy demand are as follows.: 

□ Population growth is less than 1% and the population is about 49,683,000 in 2010.

□ The number of households increases from 12,961,000 in 1995 to 13,967,000 in 2000 to 16,561,000 in 2010. The average number of family members decreases from 3.5 in 1995 to 3 in 2010, as the small-family trend continues.

□ The gross domestic product increases from 257.5 trillion Won in 1995 (1990 constant prices) to 357.7 trillion Won in 2000 to 610.9 trillion Won in 2010.

▶ Shrinkage of agriculture, forestry, and fishing (a side-effect of Uruguay Round), but steady growth in manufacturing, and expansion of service sector.

▶  Growth of energy-intensive manufacturing industries will slow after 2000.

□ Number of vehicles increases steadily from 8,469,000 in 1995 to 15,148,000 in 2000, then slows down. 

  ▶ Number of passenger cars increases from 5,792,000 in 1995 to 11,088,000 in 2000 and to 24,297,000 in 2010.

     
1995
2000
2010

GDP 

(1990 constant prices, trillion won)  
257.5

(100)
357.7

(139)
610.9

(237)

Population
44,851,000

(100)
46,789,000

(104)
49,683,000

(111)

Number of households
12,961,000

(100)
13,967,000

(108)
16,561,000

(128)

Number of cars
8,469,000

(100)
15,148,000

(179)
30,062,000

(355)

< Table 4-1 >  Projections of Economic and Social Indicators
       Note: The values in parentheses are relative magnitude. 1995=100.

       Source: Korea Energy Economics Institute.

2. Energy Demand tc "2. Energy Demand "
A projection for energy demand in Korea is shown in < Table 4-2 >. The energy demand is expected to grow from 150.4 million TOE in 1995 to 213.4 million TOE in 2000, to 272.9 million TOE in 2005, and to 328.1 million TOE in 2010 to support economic growth. The annual average growth rate from 1996 to 2010 is projected at 5.3%.

                                                                                                                                                                                                              
1985
1990
1995
2000
2005
2010
AAGR(%)








86-95
96-10

Primary energy demand

Final energy demand

Energy/GDP

Per capita energy consumption
56.3

47.0

0.51

1.4
93.2

75.1

0.52

2.2
150.4

121.9

0.58

3.4
213.4

169.9

0.60

4.6
272.9

212.6

0.58

5.7
328.1

251.2

0.54

6.6
10.3

10.0

1.5

9.3
5.3

4.9

-0.6

4.6

< Table 4-2 >  Energy Demand Projection                            (unit: million TOE, TOE/90 million Won, per capita TOE)

     Source: Korea Energy Economics Institute.

     [Figure 4-1] Energy Demand Projection 

3. CO2 Emissions tc "3. CO2 Emissions "
The projected CO₂emissions are shown in < Table 4-3 >. CO₂emissions in Korea are expected to grow from 101.1 million TC in 1995 to 148.5 million TC in 2000,  to 187.4 million TC in 2005, and to 217.0 million TC in 2010 as energy demand for economic growth increases. The annual average growth rate of CO₂emissions from 1996 to 2010 is projected at 5.2%.


1985
1990
1995
2000
2005
2010
AAGR(%)








86-95
96-10

CO₂ emissions

Per capita CO₂emissions

CO₂/GDP 
44.0

1.1

0.39
65.2

1.5

0.36
101.1

2.3

0.39
148.5

3.2

0.42
187.4

3.9

0.40
217.0

4.4

0.36
8.7

7.7

-0.1
5.2

4.5

-0.7

< Table 4-3 >  CO₂Emissions Projection


   (unit: million TC, per capita TC, TC/ 90 million Won)

      [ Figure 4-2 ]  CO₂Emissions Projections     

      [ Figure 4-3 ] Comparison of GDP, Primary Energy Demand, and CO₂Emissions

4. Uncertaintytc "4. Uncertainty"
Projection of energy demand and CO₂emissions involves intrinsic uncertainty. No model can predict these with absolute accuracy. Assumptions on socio-economic variables required for projection also have a sizable margin of error. Thus projection results can change significantly depending on models and assumptions.

One of the most important variables used for energy demand projection is GDP, especially for countries with high dependency on foreign trade, as well as a heavy industry-oriented economic structure. Projected GDP growth rates are borrowed from a report of Korea Development Institute (KDI hereafter). Since the projected numbers on key macro indicators from the KDI's report were the only available data, they were utilized as the future macro indicators. Unfortunately, however, the Korean economy is now facing financial turmoil that had not been expected, so the projected economic growth rates used in this report will have to be adjusted in the next National Communication along with corresponding energy demand and CO2 emissions.

Reading this report, one should bear in mind that the actual economic growth rates at least between 1998 and 2000 must be below the projected and assumed economic growth rates, but to an uncertain degree. 

Demand for electricity increases as income grows. Liberalization and introduction of competition by deregulation in the electricity industry would lower prices and reduce investment for demand side management and conservation. However, the range of demand increase is difficult to measure at the present.

Korea is located in the middle latitudes of the northern hemisphere. This location causes a significant difference between temperature and humidity in summer and winter. In summer, electricity is required for space cooling, and natural gas and petroleum products are used for space heating in winter. The seasonal variation in energy consumption due to climate change is likely to influence energy demand significantly, but it could not be properly incorporated in the demand projection, for there is no precise forecast on climate change.

Projections of energy demand and CO₂emissions fully reflect official government energy plans for Korea, including supply of and demand for petroleum, natural gas, and electricity. Plans include equipment and facility investment on the supply side. A change in economic and social conditions, however, may change government investment plans that will, in turn, work as a constraint in the supply side. Thus, there is also uncertainty in government plans. 

Fluctuation of future energy prices enlarge the margin of error of energy demand projections because energy prices directly affect energy consumption. As energy prices are not easily predictable even with a reasonable degree of accuracy, especially for the long term, when there's a significant change in energy prices, one should expect a  sizable shift in energy demand.

The unmeasurable change in consumption patterns, the unpredictable speed of development in energy technology, and changes in economic and social conditions increase uncertainty in energy demand projections.
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