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A Study on New Power Business Model Using  
Power Information Technology 
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Abstract – The Korea Electric Power Corporation (KEPCO) recorded 2.9 trillion won deficit in the af-
termath of the world financial crisis. KEPCO is trying to escape from the business crisis in every way; 
however, it is impossible to make huge profit by selling electricity alone. Overseas electrical utilities 
make profits by selling gas and heat along with electricity. However, it is difficult for KEPCO to enter 
the gas and the heat selling market because other public companies are already dealing with them. In 
this situation, improving the business is possible when KEPCO develops a new business model and 
creates added value using Korean advanced Power IT combined with electricity. This study shows a 
new business model using Power IT, based on a survey targeting managers in KEPCO branch office 
and electrical engineers in the field. We hope the new business model suggested in this study is 
adapted to the real field to create high value in the future. 
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1. Introduction 
 
No industry can avoid the influence of a recession trig-

gered by the current financial crisis which, experts say, will 
continue for some time. The electric industry is no excep-
tion. Fortunately, the demand for electricity is not predicted 
to fall as abruptly as that for other goods and services. 
Electricity is essential to everyday life and economic activ-
ity, so any decrease in demand would not be as large as one 
might think. The shock caused by the recession on the elec-
tric industry is not as severe as that on other industries. The 
electric industry, however, must work to counter threats of 
soaring prices caused by the rapid exhaustion of global 
natural resources and the skyrocketing costs of CO2 reduction.  

The Korea Electric Power Corporation (KEPCO) buys 
almost 97% of its fuel overseas. As a result, it has been 
experiencing unprecedented losses as a result of the finan-
cial crisis. The Korean currency has been falling in value, 
while the price of the U.S. dollar has increased from 900 to 
1,500 won. The situation could worsen as new independent 
power producers enter the market and introduce more 
competition. In addition, KEPCO cannot benefit fully from 
the effect of cost savings because of the separation of the 
generation sector in 2001, which accounts for almost 80% 
of KEPCO’s production cost. 

KEPCO’s electric rate is regulated by the government, 
so it cannot rapidly adapt to changing oil prices. On the 
contrary, it is forced to keep consumer price index low. 

Although KEPCO has asked that the electric rate be di-
rectly linked to oil prices, this is scheduled to be imple-
mented in 2011.  

Almost every country in the world is trying to develop 
new green energy technologies, such as solar cells, wind 
power and fuel cells, that are important for a sustainable 
environment in the future. Electric utilities are trying to 
create synergistic effects to enhance system efficiency and 
customer convenience by combining electric power tech-
nology and information technology (IT). This endeavor 
will be the beginning of a new era for electric utilities.  

KEPCO has tried hard to develop new electric technol-
ogy combined with advanced IT. Electricity demand in 
Eastern Asia is growing rapidly, and KEPCO is anticipat-
ing many opportunities to export its own electric technol-
ogy. KEPCO boasts high performance with the help of its 
highly skilled employees. Its transmission and distribution 
loss rates reach just 4%, and it has had a system average 
interruption duration index of 16 minutes in 2008, the top 
class in the world. In the face of the financial crisis and 
skyrocketing oil prices, KEPCO has done everything pos-
sible to reduce costs, such as freezing wages and reducing 
operating expenses. It has also considered new demand-
oriented services combined with power IT. 

Within this context, KEPCO is geared toward overcom-
ing these difficulties and develop highly profitable services 
to survive and continue growing in this harsh business en-
vironment. 

The rest of this paper is organized in sections. In Section 
2, new technology to prepare for future growth is presented. 
Technologies that are required and commercialized in the 
future are proposed in Section 3. Types of services that 
customers require in the future are shown in Section 4. 
Section 5 shows the difference in attitude between the customer 
and the power utility concerning new services. The future 
service roadmap of the new business model is presented in 
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Section 6. Finally, Section 7 ends the paper with conclusions. 
 
 

2. New Technology to Prepare for Future Growth 
 
On August 15, 2008, the Korean government announced 

its “low-carbon, green-growth” clean energy development 
plan. The electric industry in Korea concentrates resources 
at its disposal towards reducing costs and increasing effi-
ciency, which is quite similar to the situation in other in-
dustrialized countries. Globally, these efforts will lead to 
the development of new clean technologies, such as inte-
grated gasification combined cycle (IGCC), fuel cells, solar 
cells and wind power in the generation sector; microgrids 
and smart grids in the transmission and distribution sector; 
and light-emitting diode (LED) lighting and highly effi-
cient electric appliances in the consumer sector.  

KEPCO has experienced a remarkable growth rate in 
electricity demand over the past 40 years; however, this is 
expected to fall to 1% in 2019, as shown in Fig.1. 

Electricity consumers in Korea now enjoy high quality 
and low-priced electricity (81.8 won ($0.058)/kWh in 
2008) as shown in Fig. 2. 

Many customers have acknowledged the need to develop new 
services, as shown in Fig. 3. Most consumers have also 
shown willingness to use new services (Fig. 4). This means 
that new demand-oriented services combined with IT could 
be successful in the market and prove beneficial to KEPCO. 

 

 

Fig. 1. Trend of electricity demand growth. 
 

 

Fig. 2. Comparison of international oil prices and KEPCO 
electricity rates. 

  
Fig. 3. Necessity of developing new services. 

 

 

Fig. 4. Customer willingness to use new services. 
 
2.1 Electric power IT 
 

Korea launched a large-scale development plan for new 
technologies in 2005. This plan combines traditional elec-
tric power technology with IT to create a national synergis-
tic effect. Investments in this project are expected to reach 
167 million USD in over five years and have been ear-
marked for projects related to the ten new technologies 
listed in Table 1.  

KEPCO is in charge of developing six of these tech-
nologies, including intelligent distribution management 
system, power equipment monitoring system using active 
telemetrics, power line communication (PLC) ubiquitous 
technology, intelligent transmission network monitoring 
and operation system, advanced substation automation sys-
tem based on digital control technology, and IT-based con-
trol system for bulk power transmission. 

KEPCO plans to build a pilot plant to test and ensure 
the quality of the new electric power IT that has already 
been developed. Fig. 5 is a conceptual diagram of the inte-
grated electric power/IT field test plant. 

 

Fig. 5. Conceptual diagram of the integrated electric  
power/IT field test plant. 
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2.2 Next-generation Core Technology 
 
In April 2008, KEPCO decided to develop six next-

generation core technologies based on surveys of future 
technology demand outlined in Table 2. These are impor-
tant if KEPCO is to dominate the future electricity market 
and lead the global electric industry worldwide. These 
technologies have great business potential, and as such, 
KEPCO aims to develop and apply these technologies to 

the electricity business with large-scale investment of 1.2 
billion USD by 2025. 

 
2.3 Other Important Technologies 

 
In 2006, KEPCO developed and introduced a robot that 

can perform the hotline cleaning of transmission insulators. 
In the distribution sector, KEPCO is developing a robot for 
hotline repair of distribution equipment. Likewise, the 

Table 1. Present status of power/IT development (U.S. dollar rate: 1,500 won) at the end of 2008 

Developing Technology Target Period
Investment 

(Million 
USD) 

Expected Effects Status 

Intelligent distribution 
management system 

Development of distribution 
facility on-line status monitor-

ing technology 

2005 
~ 

2010 
14.6 

Enhance distribution system 
reliability (reduce a third of 

outage time) 

Performance test and 
integration test 

Power equipment 
monitoring system 

using active telemetrics 

Development of intelligent 
sensor and system monitoring 

power facility 

2005 
~ 

2011 
11.1 

Improve reliability and stability 
of power system 

Export the system based on 
domestic use 

Developed the monitoring 
ball sensor and status 

diagnostic system under 
demonstration test 

Integration of EMS to 
the microgrid and ap-

plication of technology 
to the real site 

Development of 10kW mod-
ule type and normal type PCS, 

gateway, and EMS for  
microgrid 

2007 
~ 

2012 
9.4 Reduce power loss and inter-

ruption 

Developed prototype of 
10kW module design 

Built 120kW prototype 
microgrid system 

Consumer portal sys-
tem for IT-based energy 

service business 

Development of additional 
services application, inte-

grated resource management 
system, and consumer portal 

2005 
~ 

2010 
18.3 

Provide various services 
Power production cost savings 
through analysis, prediction, 
and control of consumer de-

mand and behavior 
Reduce maintenance and man-
agement cost of power facility 

using IT technology 

Developed Smart Meter 
Finished Jeonju demon-

stration project 

Power semiconductors 
technology for distrib-

uted generation and 
industrial inverters 

Development of large capacity 
power IGBT devices and 

module manufacturing tech-
nology 

2005 
~ 

2010 
26 

Import substitution: 102 million 
dollars 

Export: 33 million dollars 

Developed 600V100A, 
1200V/50A IGBT 

Built module evaluation 
system and the evaluation 

is completed 

Korean energy man-
agement system 

Integration of power system 
optimum operation and power 

trading core technology 

2005 
~ 

2010 
25.6 

Advance power system opera-
tion 

Export the system 

Demonstration test for six 
months at Cheonan power 

exchange office 

Ubiquitous PLC tech-
nology 

Development of application 
technology and integrated 
broadband PLC network 

2005 
~ 

2010 
22.9 

Provide various services 
Monitor and maintain power 

facility 

Developed BPLC conver-
gence chip, 200Mbps 

modem etc 

Intelligent transmission 
network monitoring 

and operation system 

Monitoring system of trans-
mission line and reactive 

power and development of  
crisis management system 

using satellite network 

2005 
~ 

2010 
8.7 Prevent wide area blackout 

Export the system 

Developed transmission 
Local Node Box based on 

USN 
Built voltage control test-bed 
Built satellite center and 

installed satellite antenna, 
time synchronizing GPS 

antenna 

Advanced substation 
automation system 

based on digital control 
technology 

IED for building future sub-
station system based on the 

digital technology and devel-
opment of related algorithms 

2005 
~ 

2011 
12.9 Enhance reliability 

Expect cost reduction 30% 

Built demonstration sys-
tem at 154KV Sancheong 

substation applied IEC 
61850 

IT-based control system 
for bulk power trans-

mission 

Localization of technology on 
flexible AC transmission 

system 

2005 
~ 

2010 
21 

Enhance the utilization ratio of 
transmission and substation 

facility 
Reduce congestion costs 

Developed 100MVA in-
verter pole and verify 

STATCOM 



A Study on New Power Business Model Using Power Information Technology 382 

company has just launched another project to develop a 
robot for hotline wire routine checks and replacement time 
definition.  

A major automobile maker in Korea will develop and 
begin mass production of an electric vehicle (EV) by 2013. 
In preparation for this new business, KEPCO is currently 
developing new electricity sales infrastructure. The divi-
sion of responsibility for the development of these new 
technologies is shown in Fig. 6. 

The new electric technologies are divided into two 
types: operation technology that has no direct link with  

 

 

Fig. 6. Role sharing in developing new technologies. 

customers, and customer-related technology. Operation 
technology includes superconducting fault current limiter, 
intelligent transmission network monitoring, and operation 
system, advanced substation automation system based on 
the digital control technology, IT-based control system for 
bulk power transmission, IGCC, power semiconductor 
technology for distributed generation and industrial invert-
ers, and Korean energy management system. 

Customer-related technology includes dye-sensitized so-
lar cells, a superconductor flywheel energy storage device, 
a robot for the transmission and distribution power system, 
electric power sales infrastructure for EVs, smart distribu-
tion, intelligent distribution management system, fuel cells, 
electric power equipment monitoring system using active 
telemetrics, ubiquitous PLC technology, an integrated en-
ergy management system for the microgrid, and a con-
sumer portal system for IT-based energy service business. 

 
 

3. Technologies that will be Required and  
Commercialized in the Future 

 
After considering future technology evolution trends and 

their effects on customers, we chose ten new core tech-
nologies shown in Table 3. The new technologies under 
development or in commercial review are closely linked to 
customer benefit and convenience. 

We surveyed 40 managers in KEPCO branch offices to 
estimate the development priority and business potential of 
each technology. We asked them how much business bene-
fits they could expect if this technology were to be devel-
oped and applied to the system in the field. We categorized 

Table 2. Next-generation core technology development status at the end of 2008 

Developing  
Technology Target Period

Investment 
(Million 
Dollars) 

Expected Effects Status 

Integrated gassifica-
tion combined cycle 

(IGCC) 

Development of 600MW class model 
Generation efficiency: 45% 

CO2 reduction: 90% 

2008 
~ 

2025 
820 

Use and export IGCC 
World market 220 billion 

USD 

300MW class design in 
progress 

Fuel cell for power 
plant 

Develop and commercialize unique 
model  

MCFC: 1MW class 
SOFC: 250kW class 

2008 
~ 

2025 
260 Expect fuel cell sales 

On studying 250kW 
class MCFC 

On studying 5kW class 
SOFC 

Transparent photo 
voltaic cell 

Commercialize dye-sensitized  
solar cell Module efficiency:12% 

2008 
~ 

2015 
20 Expect 133 million USD 

solar cell sales 

Developing TiO2 thin 
film material of dye-
sensitized solar cell 

Superconductor 
flywheel energy 
storage device 

Commercialize 100kWh  
2008 

~ 
2015 

22.2 
Develop new market 

World market 5.3 billion 
USD 

Developing 100kWh 
class 

Smart distribution 

Development of smart distribution 
system 

Install sensors and analyze power 
system real time 

Monitor symptoms of failure and 
maintain before the fault occurs 

2008 
~ 

2017 
33 Enhance power quality 

Expect system export 
Development plan in 

progress 

Superconducting 
fault current limiter 

Commercialize 154kV superconduct-
ing fault current limiter 

2008 
~ 

2016 
33.9 

Expect 167 million USD 
Reduce investment cost of 

GIS switch gear 

22.9kV class field test in 
progress 
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their answers in five groups: very high, high, medium, low, 
and very low. The y-axis of Fig. 7 shows the business 
benefits of each technology. The next question asked was 
how many years it would take to develop these technolo-
gies. The x-axis of Fig. 7 indicates the year that each tech-
nology could reasonably enter service.  

Fig. 7 shows KEPCO experts believe that most tech-
nologies will be developed in 5–10 years and business po-
tential will be in the range of 70%-90%. It also suggests 
that KEPCO should concentrate on the development of 
more long-term technology with large business potential 
than short-term technology with small potential. Many 
technologies with large business potential are predicted to 
be developed in the next 5-10 years. 

Fig. 7 shows the priority of each technology. Technologies 
 

 

Fig. 7. Business potential and year of implementation of 
the ten core technologies. 

in Section E will be developed within seven years and have 
a business potential greater than 80%, indicating that the 
development priority of this section is higher than that of 
any other section. LED lighting, electric vehicle (EV) rapid 
charging, smart distribution, and the next-generation distri-
bution automation system fall in this category. The tech-
nologies in Section G are almost the same except that the 
business potential is lower than that in Section E. The mi-
crogrids, distribution robots, and dye-sensitized solar cells 
fall into this category. Technologies in sections F and H 
have the lowest priority because they have a limited impact 
and relatively take a long time to develop. Power storage, 
fuel cells, and wireless power transmission all fall in this 
category. 

 
 

4. Services that Customers Might  
Require in the Future 

 
Let us discuss new electricity business models that may 

be available in the near future. Based on future technology 
evolutionary trends and their effects on customers, we 
chose ten core services that are closely linked to customer 
benefit and convenience (Fig. 8). LED lighting technology 
and wireless electric power transmission technology, how-
ever, are excluded from this new business model. Business 
models of the former would entail the replacement of less-
efficient conventional lighting with more-efficient LED 
light bulbs. This is the responsibility of private companies, 
not the public utilities. KEPCO would have difficulty en-
tering this market. The development of wireless electric 
power transmission technology has just begun and many 
experts predict that it could take at least ten years before it 
is commercially feasible. Fig. 8 shows details of the rela-
tionship between future technologies and new services. 

Table 3. Ten core technologies that can be commercialized in the future 

Future Technology Strong Point Status 
LED Lighting Low power consumption Long life span Close up price issue as mass production stage 

Electric vehicles New power demand creation No CO2 emission Burden of price about long life battery  

Smart distribution Forecast fault symptom and repair facility before fault occurs  
High reliability and uninterrupted power supply Define basic concept Study plan in progress 

Next-generation DAS Detect abnormal wave and fault symptom  
System operation automation using artificial intelligence  

Developed intelligent electronic device (IED) 
Developing AI system 

Microgrids Use small distributed generation 
Greenhouse gas reduction Preparing field test 

Dye-sensitized solar 
cells 

Power generation piling up as window glasses 
Greenhouse gas reduction 

Material development study in progress 
Depend on enhancing efficiency 

Distribution robots Live line work 
Check distribution line and define wire replacement time 

Developing remote control robot for live line work 
Start to develop distribution line checking robot  

Power storage Reduce power peak load 
Power supply without interruption 100 kWh class study in progress 

Wireless transmission Free from wire 
Use conveniently and easily  Basic study in progress 

Fuel cells Solve problems on electricity supply and house warming 
Greenhouse gas reduction 

MCFC commercialization in progress 
SOFC research in progress 
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Fig. 8. Relationship between future technology and new 
service. 

 
To estimate development priority ranking and the busi-

ness potential of each service, we conducted a survey of 
1,200 electrical engineers who work with 3.6 million in-
dustrial customers. We asked them when each service 
should be introduced in relation to development needs, and 
the priority of developing each service to achieve a busi-
ness benefit. We divided their answers to the first question 
into six groups: less than 3 years, 3-5 years, 6-7 years, 8-10 
years, 11-15 years, and more than 15 years. We divided the 
answers to the second question into five groups: very high, 
high, medium, low, and very low. The answers for the ex-
pected development time of each service were regarded as 
the maximum year in a category. 

 

 

Fig. 9. Development necessity versus effectiveness of ten 
core services. 

For example, every answer in the 3-5 year category was 
regarded as 5 years. Finally, the average expected devel-
opment time of each service was calculated by adding all 
the years and dividing the sum by the number of respon-
dents. The average expected development times in relation 
to development needs and development effects of each 
service are expressed as percentages (Fig. 9). The x-axis of 
this figure shows the development necessity, and the y-axis 
shows the development effectiveness. Services in Fig. 9 
that occupy Section B are high in both necessity and effec-
tiveness, whereas those in Section C are low in both neces-
sity and effectiveness. Services in Section A are effective 
but unnecessary, and those in Section D are ineffective but 
necessary. 

 
4.1 Services that Attract High Customer Interest 

 
A close look at the survey results leads to the conclusion 

that customers are mostly interested in the services found 
in Section B, particularly new IT-related technologies that 
would provide added convenience, including customer 
equipment monitoring, remote metering, and information 
reporting. 

 
4.1.1 IT-based Line Fault and Reason Reporting Service  

 
Customers are unhappy during outages because they do 

not know what is happening. They do not know whether to 
start their emergency generators or not. They could try to 
call the utility companies, but this act could lead to clogged 
phone lines. Thus, if the utility companies could provide 
information about outages and expected restoration times, 
customers would be able to deal with these outages more 
efficiently. KEPCO has almost 3.6 million customers who 
eagerly want to have this information, so this service has a 
large market potential. If KEPCO charges customers for 
this service as other communication companies do, there 
should be a large market. This could be done by combining 
ready-made technologies, such as distribution automation 
system, geographic information system, and new customer 
information system without requiring further development 
of any new technology. 

 
4.1.2 IT-based Remote Measuring and Fault Symptom 

Monitoring Service  
 
Fig. 10 shows that only 36.3% of customers hire full-

time electrical engineers to maintain and monitor their 
equipment. The rest depend on specific companies with 
many electrical engineers who could be dispatched to visit 
customer premises periodically, e.g., once or twice a month. 
This could serve 45.4% of the 3.6 million medium-voltage 
customers, so the market potential for this service is quite 
large. If this service is developed in combination with the 
electric equipment with built-in sensor project, which is 
currently under development, it is expected to become a 
useful service in the future. 
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Fig. 10. Electrical engineer employment in medium-voltage 
customer facilities. 

 
4.1.3 IT-based Multi Remote Meter-reading Service  

 
KEPCO has developed automatic meter-reading tech-

nology that uses PLC technology. If this technology is 
combined with short-range communication methods, such 
as Zigbee or Wi-Fi, KEPCO could provide gas companies 
and water supply companies with very cheap and reliable 
remote meter-reading services. This could also be a lucra-
tive business for the electric utility.  

Customers wish to know the power consumption of each 
circuit so they can use electricity economically. This is 
another area of potential business; however, there are many 
considerations before this can be offered to customers. 
Electric utility companies must define standard circuits 
according to each customer’s use pattern, e.g., residential, 
building or factory, and then develop various types of watt-
hour meters (WHMs) and install them at customer prem-
ises. Doing so could translate to increased inventory and 
management cost of WHMs. 

 
4.2 Services that Attract Customer Interest 

 
The use of fossil fuel leads to air pollution, especially in 

the case of CO2 emissions. Given that automobiles are the 
most dominant pollutants and inefficient energy users, EVs 
could comprise an effective solution. KEPCO can contrib-
ute to CO2 reduction by developing much of the required 
EV infrastructure. Home automation and security service 
would also be very useful to customers who want conven-
ience, comfort, and a healthy environment. 

 
4.2.1 PLC-based Home Automation and Security Service  

 
If this service is provided in conjunction with the multi-

remote meter-reading service, electric utility companies 
such as KEPCO could achieve a high synergistic effect. All 
these services would lead to efficient use of the company’s 
equipment. 

 
4.2.2 EV Rapid Charge Service 

 
The key to this service is electricity storage technology 

and EV economical efficiency. Several Korean automakers 
are currently developing EVs. KEPCO must develop the 
EV rapid charge infrastructure parallel with EV develop-
ment. Although this is not expected to spread widely in the 
near future but KEPCO must endeavor to encourage mar-
ket spread because EVs could introduce another large elec-
tricity demand. 

 
4.3 Services that Attract Low Customer Interest 

 
This category includes electric energy house service, 

such as using electric energy for cooking and heating; the 
network distribution service to enable customers to deter-
mine their electricity quality in relation to their electricity 
rate; and direct current distribution service to cater to the 
increase of distributed generation and direct current de-
vices in homes. 

  
4.3.1 Network Distribution Service Where Customers 

Choose Electricity Quality and Rate 
 
Electric utility companied thought that this would be a 

useful service but customers disagreed. The survey indi-
cates that customers find electricity quality to be quite 
good and do not want to pay for anything higher (Figs. 11 
and 12). Thus, this service should not be introduced in the 
near future but should be developed while considering cus-
tomer demand. 

 

  

Fig. 11. Customer satisfaction with power quality 
 

 

Fig. 12. Quality level in consideration of electric charges 
 

4.3.2 Direct Current Distribution Service 
 
The proliferation of highly sophisticated electronic de-

vices is steadily continuing as the number of direct current 
power suppliers keeps increasing. This results in increasing 
electricity losses in the conversion process, something that 
is of little or no concern to customers. Electric utility com-
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panies thought this would be a useful service but customers 
think differently; thus, it could take longer for this to be 
introduced in the market. Electric utility companies will 
have to wait until the demand for this service grows. 

 
4.3.3 Electric Energy House Service 

 
This service has the potential of opening a huge market 

for electric utility companies and reducing fossil fuel pollu-
tion. However, the introduction of this technology means 
customers will have to pay higher electricity rates because 
residential tariff is a progressive rate system and winter is 
long and severe in Korea. Thus, it cannot be introduced 
without changing the tariff system. 

 
4.4 Other Services 

 
There are several services that have slowly gained the 

customers’ attention; however, these have a low service 
effect to electric utilities. These include voluntary peak 
load reduction service and fuel cell service. 

 
4.4.1 Voluntary Peak Load Reduction Service 

 
This should be discussed nationwide because it is 

closely related to CO2 reduction, power peak load cut, and 
a large-scale investment in replacing mechanical WHMs 
with electronic smart ones. This could be accomplished 
easily in combination with remote meter-reading technology. 

  
4.4.2 Fuel Cell Service for Lighting and Heating 

 
This is a useful service that aims to reduce CO2 emis-

sions; however, it requires very large investments and cur-
rently has low economic payback. Thus, a more thorough 
feasibility study on technology trends and future demands 
is essential before full-scale development can take place. 
The technology is closely linked to the development of 
smart grids, microgrids, and direct current distribution. As 
stated above, this could contribute to the reduction of CO2 
while providing lighting and heating. Commercialization 
research into the production of bio-hydrogen using micro-
organisms, such as Thermococcus Onnurineus NA1, is 
currently underway. In addition, convergence of this tech-
nology with fuel cells could provide some interesting solu-
tions to the energy problems. 

 
 

5. The Differences in Attitude between the  
Customers and the Power Utility  

Companies with regards New Services 
 
We surveyed KEPCO distribution managers and cus-

tomer electrical engineers to evaluate the development pri-
ority of each service. In Fig. 13, the x-axis represents the 
opinion of the KEPCO managers, and the y-axis represents 
that of customer engineers; both are expressed as percent-
ages. A higher percentage means a higher priority of devel-

opment. The development priority needs of both groups 
coincided in Sections B (high priority) and C (low priority). 
Services in Sections A and D are quite interesting since the 
needs of the two groups are opposite. The customer’s needs 
are high and the utility companies’ needs are low in Section 
A. In contrast, the opposite is true in Section D. 

 

 

Fig. 13. Service necessities of customers versus power utility
companies. 

 
5.1 Services Where the Needs of Both Groups are in 

Conflict  
 
KEPCO believes that network distribution service in 

Section D would increase power reliability but customers 
disagree. Customers’ needs focus on services in Section A 
(voluntary peak load reduction); however, the utility com-
panies’ need for this is not as high as that of the customers. 

 
5.2 Services Where the Needs of Both Groups Coincide 

 
The needs of both groups are quite high regarding the 

services in Section B: remote measuring and fault symptom 
monitoring, multi remote meter-reading, home automation 
and security, and EV rapid charge. On the other hand, the 
needs of both groups for the services in Section C are not 
as high as those in section B: fuel cells, direct current dis-
tribution, and electric energy house are in this section. 

 
 

6. Future Service Roadmap of a  
New Business Model 

 
Which business model is the most feasible and lucra-

tive? What technology should we develop for the next gen-
eration? As stated above, we surveyed 40 KEPCO distribu-
tion managers and 1,200 customer electrical engineers 
about their expectations regarding technology development 
and service introduction. These are combined and repre-
sented as a radar screen shape in Fig. 14. The ten new 
technologies on the left side of this figure are the result of 
surveys done with managers. Their expected development 
time could be quite different with the actual development 
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because new technologies are developed following the de-
velopment plan of the KEPCO research institute.  

The technologies essential for new services should be 
developed before launching them. Although this should be 
done as soon as possible, only a few services could be in-
troduced with the combination and improvement of tech-
nologies that have already been developed. Taking all these 
into the consideration, customers should be served as follows. 

 

Fig. 14. Expected implementation of new technologies and
services. 

 
6.1 Phase 1: Launching New Services without Fur-

ther Investment 
 
The IT-based line fault and reason reporting service 

should be made available first. It should be a paid service 
introduced within three years, and does not require new 
infrastructure or further investment. If 30% of the 3.6 mil-
lion medium-voltage customers each pay $0.67 per month, 
KEPCO could increase its revenue by 8 million USD per 
year. If the company can advertise this service as being 
available to all customers, the number of paying customers 
will be much higher. 

 
6.2 Phase 2: Launching New Services in Conjunction 

with Ongoing Businesses 
 
KEPCO has already developed an automatic meter-

reading service using PLC technology to serve paying cus-
tomers with multi remote meter-reading and home automa-
tion and security. This could be introduced within five 
years, and could also be the platform for home automation 
and various communication services. However, the media 
and communication industries are trying hard to corner this 
niche with IPTV in the near future. This market potential is 
so large that the competition between the electric and 
communication industry will be severe. PLC technology 
has the powerful advantage of not requiring further instal-
lation of communication lines inside homes, giving electric 
utility companies the upper hand. If electronic meters for 

remote meter-reading service are chosen for this platform, 
they could be used for home automation and security, as 
well as multi remote meter-reading. If we assume that 80% 
of 9 million gas customers and 5.6 million water customers 
pay for this service, KEPCO could increase its revenue by 
33 million USD per year. If 30% of the security system and 
credit card terminal customers use this service, it could 
generate an additional 35 million USD per year. 

 
6.3 Phase 3: Launching New Services Accompanied 

by Investments  
 
Numerous types of electrical equipment are currently be-

ing developed with built-in sensors. These are useful for 
commercializing the remote measuring and fault symptom 
monitoring service, as well as the real-time voluntary peak 
load reduction program bidding service. These should be 
introduced within seven years. Given that we have suffi-
cient time before the completion of the electricity/IT con-
vergence technology development and nationwide spread 
of electric equipments with built-in sensors, the required 
technologies can be developed during that time. If hourly 
demand changes are recorded in new electronic meters to 
provide customers with real-time voluntary peak load re-
duction program bidding service, the meters can serve as 
communications platforms. Nevertheless, it is important to 
build the infrastructure first before we attempt to provide 
the service. 

 
6.4 Phase 4: Launching New Services after the Suc-

cess of New Technology Development 
 
There are other services that could be delivered if future 

technology applications succeed. Thus, we should be atten-
tive to technology development trends. EV rapid charge 
service and fuel cells for the home falls in this category and 
could be introduced within ten years. EV rapid charge ser-
vice has a close relationship to battery price, which is ex-
pected to retain its current value without a major break-
through in technology. Thus, we cannot expect cheap and 
durable batteries in the short term. In the long term, how-
ever, we can expect 5 million EVs and 667 million USD in 
power sales by 2030. 

The Massachusetts Institute of Technology recently an-
nounced the development of a battery that could be 
charged very quickly. This is positive news for the com-
mercialization of EVs and could facilitate the revision of 
our service roadmap for EVs in the near future. We should 
monitor the progress of EV technology continuously. 

Fuel cells are still 30 times more expensive than general 
boilers for homes. Hydrogen, the main fuel for fuel cells, is 
also still expensive. Fuel cells and hydrogen production 
must be planned and developed in the long-term.  

 
6.5 Phase 5: Launching New Services Depending on 

Future Demand Maturity 
 
Given that customers do not feel the need for direct cur-
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rent distribution, electric energy house, or network distri-
bution services, it will take a long time before these mar-
kets grow. Therefore, these should wait until future demand 
matures. Direct current distribution should not be commer-
cialized until distributed generation is widespread and 
smart distribution is developed. 

The demand for electric energy house service is ex-
pected to grow after electricity tariffs are changed from the 
progressive rate system to a voltage-based non-progressive 
tariff system, and after the public is convinced that cooking 
and heating with electricity is not only economically effi-
cient but also affordable and environmentally friendly 
compared with using fossil fuel alternatives.  

Electric utilities want to develop the network distribution 
service to supply high-quality electricity. However custom-
ers are satisfied with the present electricity quality and do 
not want to pay any more for better quality. This service 
should be planned and developed when demand grows.  

 
 

7. Conclusions 
 
We have been searching for a new power business model, 

which can yield high revenues in the power business. 
Through a survey of 1,200 customer electrical engineers, 
we predicted new services for the future to help increase 
revenues. KEPCO must find new revenue sources and pro-
duce a development roadmap of services for which the 
customer is likely to pay.  

We could not estimate customers’ willingness to pay for 
each service because of the space-time restriction in this 
survey. Hence, that should be the subject of further studies, 
which should also include economic efficiency and a de-
tailed model for each service.  

Electric utilities in industrialized countries cannot con-
tinue to enjoy the “gold rush” that accompanied electricity 
development and industrialization in the past. Given that 
the declining demand for electricity and the competitive-
ness of the open market are reducing the profits of electric 
utilities, it is difficult for these utilities to survive by pro-
viding customers with a single product, which is electricity. 
Electric power utilities can improve their profits when they 
develop a new power business model that customers would 
want and be willing to pay for. 
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