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PREFACE

This report presents the findings of the first study in
the Lao PDR to assess the residential demand for electricity in
Vientiane, the capital. Electricity exports are critical to the
country’s foreign exchange earnings and play a dominant role in the
Government’s sector investment strategy. Expansion of the domestic
grid is also a fundamental development goal. However, recent
economic reforms have seen an unprecedented rise in the domestic
demand for electricity in Vientiane and the widespread use of
appliances for cooking, refrigeratic:, lighting and entertainment.
These trends, and their corresponding downwarc pressure on export
revenues, were key determinants in the design of the study and in
the recommendations of this report.

Financed with a grant (US$ 130,000) from the Government
of Sweden and assistance from the World Bank East Asia I Industry
and Energy Division (EA1IE), the study was conducted by the Joint
World Bank/UNDP/Bilateral Aid Energy Sector Management Assistance
Programme (ESMAP), in close cooperation with the Ministry of
Industry and Handicrafts (MOI), Electricite du Laos (EdL), EA1lIE
and the Asia Alternative Energy Unit (ASTAE). Fielid work was
coordinated by an ESMAP Survey Expert, Mr. Voravate Tuntivate
(Consultant) from July 25-October 5, 1991. The survey was designed
and implemented with the assistance of EdL staff and private sector
Lao consultants. The study team enjoyed the support of EdL’s
General Manager, Mr. iloumphone Bulyaphol and Deputy Manager, Mr.
Khamphone Saignasane. Mr. Albrecht Kaupp, Appliance Efficiency
Expert (Consultant), also assisted the team in its work.

In July 1992, the Government introduced a national tariff
for grid-supplied electricity, raising average revenues in all Lao
grids from US 2¢/kWh to US 3.7¢/kWh. Average revenues for
residential consumption in the Vientiane area would rise from US
1.6¢/kWh to an estimated US 2.1¢/kWh. While the new tariff will
substantially improve EdL’s financial condition and increase the
amounts charged, residential consumption trends in Vientiane will
not materially change. This is because electricity will remain
inexpensive for much of the residential population.

Thus, the tariff increase does not change the conclusions
of the analyses nor the soundness of the recommendations in this
report. Moreover, the steady tariff increases throughout the
1990’s, which will be implemented in connection with the IDA-
assisted Provincial Grid Integration Project, should be
supplemented by the early introduction of measures to manage demand
in vientiane. In this way, consumers will develop energy-efficient
behavior, well before the tariff increases are in place. EdL will
improve its understanding of the energy consumption behavior and
motivations of its customers, both of which are central to
effective demand-side management programs. As a result, the
covernment will be better able to strike a balance between the
benefits of electricity exports and the desire to increase the
access of the population to energy services.



I. BACKGROUND

A. country and Sector Summary

The Economic SituationV
1.1 The lL.ao PDR, with a population of 3.6 million and a per

capita GDP of US$ 18( per annum (1988), is one of the world’s
poorest countries. The largest city is Vientiane, the political,
administrative and commercial capital, with a population of about
442,000, Some 40% of the population lives in and much of the
economic activity is centered around two narrow ribbons of
development: (i) along the Mekong River and in close proximity to
the Thai border in the south, and (ii) in the Vientiane-Luang
Prabang corridor in the north. Elsewhere, the country is
characterized by difficult terrain, including rugged mountains and
dense  tropical jungle, sparse population, and meager
infrastructure.

1.2 The Lao PDR has deposits of coal, lignite, iron, copper
lead, tin and other metals, many of which are unexploited. There
are also vast forest reserves, with about 130,000 square km (about
58% of the land area) under effective forest cover. About 90% of
the energy consumed in the country is produced from woodfuels.
With the exception of Vientiane, woodfuels are used extensively in
the residential, commercial and industrial sectors throughout the

country.

1.3 The extent and level of wood and charcoal consumption
outside Vientiane, their end-use patterns and environmental impacts
are not known. Because wood is the principal source of energy for
most of the population, and because deforestation is a national
concern, this information should be collected and a strategy
developed by the designated ministry(ies) to ensure a reliable and
affordable energy supply to meet the population’s basic needs over
the long term. Nonetheless, it is important to note that rural
populations across the developing world typically meet their
fuelwood requirements from dead wood, the impact on the environment
of which is marginal~~if at all. This situation would appear to
prevail in the Lao PDR, where the main contributors to
deforestation are thought to be slash-and-burn agriculture and

logging for export.

1.4 The Lao PDR has rich hydroelectric resources with a
potential of over 18,000 MW, of which only about 200 MW has been
developed. Hydroelectric development is designed to export

¥V The background sections are drawn from the Green Cover Staff Appraisal Report
for the Provincial Grid Integration Project.
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electricity over and above the supply of domestic demaid. Because
of steady growing lc~al demand, exports decreased from a high of
790 GWh ia 1979 to about 600 GWh in 1990. Figure 1 below
illustrates the decline in electricity exports, due to rapidly
growing domestic consumption. Despite this trend, electricity has
remained the Lao PDR’s leading export over the last decade. 1In
1990, about 70% of Electricite du Laos’ (EdL) annual production,
representing about US$ 18.2 million in revenues, was exported to
Thailand; this accounted for 28% of all the country’s export

revenues.

Figure 1. Electricity Generation & Export Trends
in Vientiane
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1.5 The installed generating capacity is about 211 Mw,
consisting of about 200 MW of hydro-generation and the remainder of
small diesel plants. The country’s major system is the 150 MW Nam
Ngum hydropower station, located in the Vientiane Plain about 70 km
north of the capital. Approximately two-thirds of Nam Ngum’s total
generating capacity is exported. The rest is consumed largely in
Vientiane. oOutside Vientiane, the distribution network is limited,
and only about 17% of the total population currently has access to
electricity supplied from three small, separate grids. It is not
surprising, therefore, that the Lao PDR’s national average power
consumption is among the lowest in Asia, at about 50 kWh per person

per annum (1989).
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B. Vientiane: The Importance of the Residential Sector
1.6 Vientiane accounts for 80% of the lLao PDR’s total

domestic electricity consumption, of which 54% is consumed by the
residential sector. The opening of the country to market forces
has dramatically changed and will continue to alter the structure
of residential energy consumption across income groups in the
capital: In 1970, Vientiane, like the rest of the country, was
entirely dependent on woodfuels for its energy supply. By 1990,
electricity accounted for 50% of total household energy use, which
is only slightly lower than Bangkok (59%) and Manila (55%), much
layger and more affluent cities. Estimated average monthly
electricity consumption per household in Vientiane is 271 kWh,
compared to 275 kWh in Bangkok and 230 kWh in Manila. Average
consumption in Chiang Mai, comparable to Vientiane in size and
consumer mix, but more affluent in per capita income, is about 176
kWh per month, or 35% less than Vientiane.

1.7 ner Se sues., Figure 2 below illustrates a
typical household electricity consumption pattarn in Vientiane’s
urban core and an emerging pattern that reflects higher income
households with increased air conditioner vse. The implications of
these consumption patterns on power sector planning in the Laoc PDR
are discussed below.

Fiqure 2. Household Electricity Consumption

A/C 76%
Cooking 88%
Refrigerator 21%
] -/ Fans B% TV 4%
TV 6% Lighting 6%
Lighting 19% 4
7 Relrigerator 6%
Gooking 10%
Typical Household Houaehold w/AC

Source: ESMAP/EdL Survey, 1991
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1.8 The Lao PDR faces five major energy issues that are
closely tied to the demand for energy in Vientiane’s residential
sector:

(a) the rapid transition from woodfuels to electricity for
cooking;

(b) the steady rise in electric appliance ownership;

(¢) the relatively low efficiency of available electric
appliances;

(d) the cross subsidization of domestic electricity prices
with export revenues; and

(e) weak institutional capacity to implement and monitor
initiatives to manage the domestic demand for energy
services.

1.9 Understanding the determinants of the transition to
electricity for cooking is critical for EdL, because cooking
accounts for about 58%, or 42% kilograms of oil equivaient (kgoe),
of total household energy consumption in Vientiane. Moreover,
abou® 62% of households use some electricity in meal preparation.
Meal preparation is coincident with the evening peak demand and the
unabated rise in electricity use during this period cuts into
export revenues. The July 1992 tariff increase is expected to
yield average revenues for residential consumption in Vientiane of
about US 2.1¢/kWh, whereas the Lao PDR exports electricity during
the evening peak at US 5.8 ¢/kWh. Therefore, any measures to shift
residential consumption or increase its efficiency have significant
economic value to the Lao PDR. In the absence of such measures,
especially during the evening peak, export revenues will continue
to decline, as more and more households switch to electricity for
cooking. Chapter II examines this dominant trend of electricity
consumption.

1.10 The Lao PDR faces several obstacles to promoting
substitute fuels for cooking: (a) low residential electricity
tariffs; (b) dependence on petroleum imports (LPG and kerosene);
{c) the high cost of imported LPG and kerosene cooking appliances;
(d) negative environmental consequences, especially around
Vientiane, of a wholesale shift back to woodfuels; and (e) the
political difficulty if not impossibility, of promoting a shift
back to woodfuels, after years of easy access vo electricity. A
discussion of these issues and possible soluticns is presented in

Chapter III.

1.11 Electric appliance ownership is accelerating rapidly in
Vientiane, even among the poorest income groups. This trend is an
important factor in the Lao PDR’s peak load yrowth that dampens
export sales to Thailand. With the exception of a locally made
hot plate (with an imported filament), the Lao PDR relies totally
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on imported electric appliances, whose brand names and
characteristics are typical of those found across the region. And,
while they are no worse than models found across Asian cities,
their low prices make them more attractive than more efficient
models. Because purchase decisions are primarily driven by first
cost, inefficient appliances could remain on the Vientiane market
for years, with negative consequences for the consumer, EAL and the
Lao PDR. ‘

1.12 There are some measures that can help to mitigate the
impact of these appliances including (a) the promotion of more
efficient, affordable appliances than are presently being used;
(b) the dissemination of information on their efficient use; and
(c) the implementation of measures to prevent the entry of
inefficient appliances into the Lao PDR from other countries that
have introduced minimum efficiency appliance standards. These
measures, together with efforts to shift peak consumption, are
applicable to the commercial sector, whose share of the peak has
yet to be determined, but could be as high, if not higher than that
of the residential sector. The commercial sector, therefore, is
likely to be a significant area of opportunity for efficiency
measures. Chapter IV provides a discussion of appliance ownership
patterns, their characteristics and uses, and low and no cost
measures to begin to improve efficiency.

1.13 The Government’s past policy has been to cross-subsidize
domestic oconsumption with export revenues. However, export
revenues have declined and domestic electricity consumption has
dramatically increased in recent years. As the available margin
for cross-subsidization shrinks, domestic revenues will have to
cover an increasing share of EdL’s financial requirements. During
the next few years, tariffs will have to rise to satisfy both EdL’s
financial performance targets and its objective of approaching the
recovery of economic costs. The impact of increased tariffs can be
cushioned by efficiency measures that shift and/or lower
electricity consumption, while maintaining or improving households’
living standard.

1.14 Electricity in the Lao context is a primary source of
export earnings as a traded commodity with an agreed border price.
Any incremental consumption within the Lao PDR at the time of
Thailand’s peak (the same as the Lao PDR’s peak) is lost revenue at
the highest export price. The recently revised export/import
agreement between the two countries, which became official on
October 1, 1991, calls for a time-of-day bulk export tariff to
Thailand of US 5.8 ¢/kWh during peak periods, US 3.3 ¢/kWh during
shoulder daytime periods, and US 2.6 ¢/kWh for nighttime off-peak
periods. A residential consumer with a relatively high share of
peak period consumption and a load factor of 30% incurs a total
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cost of close to US 6 ¢/kWh. By comparison, the average tariff for
residential consumers in Vientiane in 1991 was US 1.6 ¢/kWh.?

1.15 Because the export tariff for the Nam Ngum grid is fixed
for four years and adjustments thereafter are expected to be
modest, revenues from local sales will need to shoulder the major
burden of increases in EdL’s cash requirements (especially debt
service) projected for the next ten years. With the cost of
exports and the proportion of local sales projected to increase
progressively, the capacity for cross-subsidization is eroding
rapidly. Table 1 below illustrates the margin of cross
subsidization by time period and the corresponding value to EdL of
increased domes’:ic energy efficiency. The details are provided in

Annex 1.

Tgble 1. Export Earnings
Exports vs.
Domestic Consumption
(in US $/kWh)

1) Weighted production cost values are derived in Annex 1 and are based on allocations of Nam Ngum
costs in propostion to exports from Nam Ngum.

1.16 The rapid shift to electricity for cooking is, in part,
a consequence of the tariff level. The 1991 tariff increase
reflects the Government’s commitment to bringing domestic rates
more in line with the costs of service delivery. With the July
1992 tariff increase, the Government introduced local tariffs that
are expected to yield average revenues in all Lao grids of about US
3.7 ¢/kWh. Nonetheless, over the medium texm, electricity prices
will not reflect real costs in Vientiane’s residential sector, and

¥ The July 1992 tariff increase is expected to yield average revenues from
residential consumption of about US 2.1¢/kWh.
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this situation will have important consequences for the pattern of
increasing electricity consumption in vientiane:

(a) the low electricity price faced by the Vientiane consumer
will remain a strong disincentive to purchasing more
efficient appliances and/or to wusing them more
efficiently;

(b) the structure of tariffs will continue to stimulate a
high domestic peak demand and the accelerated shift to
electricity for cooking for those who have not yet made
this transition;

(c) the low incomes of the Lao population will inevitably
direct purchasers to lower first cost appliances, which
tend to be the least energy efficient ones on the market;
and

(d) as economic activ’ty grows in Vientiane and households
have more money to spend, electricity consumption will
continue to rise and new uses for electricity will be
adopted.

1.17 Finally, BdL’s institutional capability has been
primarily developed to operate and maintain its existing assets and
expand its investment program, a situation that reflects the
development of utilities across the developing world. Managing the
demand for electricity is a new initiative and one that would
require, at a minimum, the recycling/training of existing staff,
but, most probably, the recruitment of new staff and the
development of programs to address this aspect of its operations.
Initially, the absence of this institutional capacity would be a
constraint to designing and implementing management measures.
Chapter V addresses the need to develop this framework and some
measures to start the process.

C. biectives of the ectr t emand Assess S

1.18 The development of approaches to manage the domestic
demand for electricity requires an understanding of household
energy consumption behavior. Even without sufficient data, the
Ministry of Industry and Handicrafts (MOI) and EJdL have been
concerned that Vientiane’s higher incomes, access to electricity
and an array of electric appliances have accelerated the transition
from charcoal and wood to electricity for cooking, increasing
pressure on the evening peak demand. This concern prompted the MOI
and EdL to request ESMAP assistance to assess electricity
consumpticn patterns and trends in Vientiane, to determine if this
transition is, indeed, well advanced and to advise on the next
steps. The Government of Sweden agreed to provide the funding.
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1.19 The objectives and study design were fully agreed upon
with the MOI, EdL and the East Asia I Industry and Energy Division
(EA1IE) of the World Bank, which has an on-going investment program
in the Lao PDR’s power sector. ESMAP has consulted regularly with
EA1IE throughout implementation and several of the preliminary
findings and conclusions have already been incorporated into the
Provincial Grid .Integration Project, which was appraised in
November, 1991. These recommendations include (i) developing a
technical cooperation arrangement between EdL and an Asian power
utility ¢to increase management efficiency and’ strengthen
institutional capacity and (ii) strengthening EdL’s customer
service function to incorporate an understanding of domestic
consumption behavior into EdL’s power sector planning framework.

1.20 Study Obiectives. The objectives of the Lao PDR Urban
Electricity Demand Assessment Study are to:

(a) develop & profile of urban residential electricity
consumption.growth, patterns and trends; °

(b) assess the nature and extent of electric appliance usage
in the residential/commcrcial sector (i.e. cooking
lighting refrigeration, cooling, water Hheating, and
leisure and entertainment activities)

(c) identify the potential for energy savings through energy
efficiency improvements in appliances, together with
other measures to promote energy conservation behavior
among consumers, while maintaining existing suorvice

levels; and

(d) recommend follow-up actions as required to Government to
initiate development of an urban energy demand management
program within EdL.



IX. URBAW RESIDENTIAL ENERGY USE PATTERNS

2.1 This chapter first defines the geographical area that was
the subject of the ESMAP/EAQL survey. It then profiles urban
residential energy use patterns and addresses the dominant trend of
electricity consumption in the residential/commercial sector. The
analysis is drawn from the ESMAP/EdL Residential Energy Consumption
Survey conducted in Vientiane in 1991 (Annex 2).

2.2 The Vientiane Prefecture, consisting of 7 Districts, with
an estimated population of 442,000, covers a large area of both
rural and urban agglomerations. The energy use patterns of this
population vary widely. On the other hand, the "urban" core of
Vientiane, which covers the major part of four Districts, has a
population of approximately 180,000 and reflects the energy
consumption patterns of a typical urbanizing area. For example,
EdL data show that approximately 50% (25,000 households) of its
residential customer base in the Vientiane Prefecture and a small
part of the Vientiane Plain (total of 10 Districts) consume less
than 70 kWh/month. In contrast, only 8% of households in the
surveyed area consume less than 70 kWh of electricity each month,
while more than 40% of these households consume over 200 kWh/month.
Since the survey was carried out only in the wurban area of
vientiane, it is important to bear in mind that the study findings
do not reflect the entire Vientiane Prefecture nor, indeed, other
urban areas in the country. :

2.3 According to .EdL, residential customers in the urban core
account for 56% (26,706 households) of all EdL’s residential
customers. ESMAP/EdL estimated that they consume 94% of total
monthly kWh (7,319,256 kWh) sold to the entire residential sector.
Table 2 illustrates this consumption pattern.

Jable 2. Comparison of Residential Customers in the Urban Area
and All EDL’s Residential Customers

Monthly Number of
Consumption Customers
All EDL Residential
Customers 7,772,124% 47,710
Estimated Monthly
Lonsumption (kih)
Urban Customers 7,319,256%¢ 26,706

Note: ~ Source: Edl
Source: ESHAP Survey, 190
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Income Distribution in Urban Vientiane

2.4 Prior to the ESMAP/EJL survey, there was no reliable data
on income and expenditures in Lao households.? Figure 3 and Table
3 below set out the income categories in "urban" Vientiane that
served as the basis for the subsequent analysis. The average
monthly income for urban Vientiane is Kn 179,807/household/month
(US$ 256) and family size averages about 6.7 persons.

Figure 3. Total Household Monthly Income
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Source: ESMAP/EdL Survey, 1991. °

lable 3. Distribution of Total Family Income per Month

e District
A
Income Class Districts Sysattanak [Chantabouri Sysettha |Sykhottabong
Income < 75,000.cc000... 81 32 20 15 14
(percent)..cceecsese 20% 30% 16% 18% 15%
Income 75,000-102,000...1} 82 23 24 18 17
(percent).cececesse 20% 22% 19% 22% 18%
Income 103,000-150,000.. 83 19 26 19 19
(percent)eceecceocss 20% 18% 21% 23% 20%
Income 151,000-200,000.. 81 13 28 15 25
(”rcmt)..‘....‘.’ zoz 12% zsx 1“ 27%
Income 201,000-270,000.. 38 9 13 5 11
(percent)eeecccsess 10% 9% 1% 6% 12%
Income > 270,000, .00000. 40 10 12 10 8
(percent)..eccccees 10% 9% 10% 12% 8%
Total Cases.ccaccecccere 405 106 123 82 9
(percent)..oceceees 100% 100% 100% 100% 100%

¥ oThe National Statistics Office, in cooperation with the Swedish Government,
is currently undertaking a national income and expenditure survey.



2.5 The choice of household fuels is influenced by several
factors: household size and income; relative fuel prices; fuel
availability and access; the cost and appropriateness of equipment,
convenience; adequate information and cultural factors. In the
case of the Lao PDR, the low cost of electricity relative to other
fuels, its ease of access, and household income figure prominently
in fuel choice, although all of the above play a role in the
Vientiane household energy profile.

2.6 The ESMAP/EAL survey shows that the average monthly
hot 3ehold energy consumption of all fuels is about 72 kgoe. Figure
4 highlights the preeminence of electricity in household energy
consumption, which represents 50% of total fuel use. The
traditional fuels, charcoal and firewood, account for the remaining
50% and are split almost equally. Kerosene, diesel and LPG play
an insignificant role. Nonetheless, because LPG is fast and clean,
it is becoming popular among a few high-income households and
restaurants in the central core of the city.

Figure 4. Household Energy Consumption
Percentage of Energy Share

Elcicly (%)
i R
C"é%?g: (%) % n,e&%g %
Qtheta: Ketosene, Diesel 93d LPG
Sources ESMAP/EdL Survey, 1991
Electricity
2.7 The generalized access to electricity contributes to its

penetration across income groups. All households, with the
exception of two in the surveyed area,¥ have access to electricity

¥ one household refused to pay the connection charge, while the other reported
that it was too expensive.



and, at a minimum, use it for lighting. Not surprisingly, the
amount of electricity consumption is positively related to income,
with the exception of the lowest income group. The average monthly
electricity consumption of the lowest income group is higher than
that of low-middle and middle income households. 1In addition, the
percentage share of electricity in overall fuel use of this income
bracket is higher than that of other income classes, except in the
highest income households. Its share is highest among the bottom
20% and the top 10% 'of the income categories. As Table 4
indicates, electrigity accounts for 54% of total monthly energy
consumption in the lowest income households and rises to 65% in the
highest income hougeholds.

I.lhl.?.& Percentage of Energy Share in the Household

Income
Atl Low Lou-tid | Niddle |[High-Nid | High Very Hi
Percent of Energy Share Income Less 75,000 | 103,000 | 151,000 | 201,000 | More
Than to to to to Than
75,000 | 102,000 | 150,000 | 200,000 | 270,000 | 270,000
Electricity
Percent Share (X)...... 49.55 53.93 47.73 66,35 47.43 45.35 64.88
Charcoal
Pel‘cent Shal'e (x) ------ 25‘01 '7056 22.01 25.70 " 230‘8 35‘93 23081
Firewood
Percent Share (%)c.ccece. 264.66 27.92 29.63 29.40 2.7 18.14 10.42
Kerosene _
Percent Share (X)...... .20 .09 .00 04 69 .19 .00
Diesel
Percent Share m..._... .31 .50 .20 51 .18 .11 .29
LPG
Percent Share (X)...... .26 .00 43 .00 43 .28 .59
Total Energy Consumed
kgoe/month «ocvecesesee 71.55 40.93 51.29 57.97 85.58 | 118.28 | 115.91
2.8 One explanation for this phenomenon could be the

significant number of households in both income groups who share
electricity with others. Figure 5 shows that approximately 19% of
the lowest income group with meters and 31% of the highest income
group with meters share electricity with others. The ESMAP/EdL
data revealed that about 12% of households across income groups
have no meter, either sharing with a neighbor/relative or living in
Government housing with master meters. The percentage is
surprising, since EdL has implemented a program to eliminate the
sharing of meters. About 12% of urban residents have more than one
meter as shown in Figure 6.



Figure 5. Percentage of Metered Households Sharing
Electricity with Others
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Source: ESMAP/EdL Survey, 1991

Eigure 6. Percentage of Electric Meters Installed
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Source: ESMAP/EdL Survey, 1991

2.9 enti emand G . Overall electricity
consumption has been increasing at about 8-10% per year. Peak
demand has grown from 13 MW in 1977 to 40 MW in 1991, or an annual
growth rate of about 14%. This increase in the daily peak, which
occurs between 6:30-9:30 p.m., is consistent with the use of
electric appliances in the early evening for cooking, lighting,
cooliing, and entertainment activities. -Moreover, the rapid
transition to electricity is directly related to the increase in
appliance ownership. All electric appliances in Vientiane show
generally high levels of ownership: lighting (99.5%) fans (96%),



televisions (84%), irons (73%), refrigerators (61%), and hot plates
(60%). The most important appliances in terms of their average
share of overall electricity consumption are hot plates (30%),
lighting (25%) and refrigerators (ranging from 12-22%).

2.10 Peak demand in the Lao PDR is not strictly a function of
residential use. While the ESMAP/EAL survey did not examine non-
residential consumption, it is important to note that some of the
growth in the peak demand could be attributed to the rapid
expansion of commercial activity (e.g. hotels, restaurants; cafes,
etc.) that has resulted from the program of economic reform. EAL
data show that tha category "private enterprises" accounts for
about 13% of local sales. However, based on casual observation,
the number of new businesses that opened in Vientiane during the
fieldwork would appear to suggest that the share of this sector is

underestimated.

2.11 Recommendation: Because EdL nust meet the domestic
demand for electricity before it can export, and in light of the
accelerating economic activity in the urban core, E4L should
investigate the consumption patterns of this segment of its
customers. Rapid growth in commercial sector energy consumption
can be a serious constraint to increasing export earnings. Energy
consumption in the commercial sector can be as significant an
opportunity as the residential sector to manage load during the
peak period. Moreover, technology options in the commercial sector
may be easier to implement, due to the higher energy savings and
easier access to more energy efficient equipment.

Woodfuels

2.12 Despite the rapid shift to electricity, woodfuels play an
important role in household energy consumption, due to their wide
availability and the fact that fuelwood can still be self-collected
in vientiane. Charcoal and firewood are used for cooking and
boiling water. As shown in Table 5, charcoal is the fuel of choice
among the middle «nd higher income groups, where 55% and more than
65% of these households respectively are charcoal users. For lower
income households, this figure drops to 36%. Estimated average
household charcoal consumption is 64 kg/month, and ranges from 43
kg in low-income households to over 122 kg among high income

households.



lable 5. Percentage of Household Using Each Fuel end
Average Monthly Consumption

Low Low-Mid | Middle |[High-Mid | High Very Hi
Al Less than] 75,000 | 103,000 | 151,000 | 201,000 { More
Average Monthly Income | <75000 to to to to than

% of HH Using Each Fuel | Classes 102,000 | 150,000 | 200,000 | 270,000 } 270,000
Electricity Consumption| 271 199 178 197 23 385 606

(kwh/Househotd)

% of HH Electrified 100 ¥ 9% 99 % 100 % 100 %X 100 % 100 X

Charcoal Consumption... 64 43 53 &7 63 122 70

(Kilogram/Household)
% of HH Using Charcoal 54 % 6% 42 % 55 % 67 % 7% X 65 %

Firewood Consumption... 100 S0 &7 N 139 93 202
(Kilogram/Household)
% of HH Using Firewood 64 % 67 % 68 % 66 % 63 % 58 % 48 %

Kerosene Consumption... 5 2 2 1 6 10 0
{Liter/Household)

% of HH Using Kerosene 2% 3% 1% 1% S % 3% 0%

Diesel Consumption..... 2 3 2 2 2 1 2
(Liter/Household)

X of HH{ Using Diesel 9% 4% 8% 12% 10 % 1M% 10 %
LPG consmtionl.....‘. 15 o 15 o 22 15 5
(Kilogram/Household)

% of HH Using LPG 2% 0X 1% 0% 4% 3% 5%

Source: E§HAP/EdI. Survey, 1991

2.13 Not surprisingly, firewood is more popular among lower
income households, where more than 67% are firewood users. As
Table 5 shows, higher income households rely less on firewood, with
58% of the high and 48% of the top 10% of the income bracket using
firewood. Estimated average household firewood consumption is 100
kg/month, and ranges from 50 kg in low-income households to over
130 kg among higher income households.

ousehold Ene X at

2.14 Figure 7 below highlights the share of energy in total
household expenditures. It ranges from about 6% for the lowest
income category to 2% for the highest income group. These
percentages are slightly lower than those in other Asian cities and
reflect, in part, the low energy prices faced by the Vientiane
consumer. For example, in Indonesia, the figures are 11% for the
lowest income group and 5% for the highest income category. In the
rural Philippines, where 80% of the population earns less than Kn
50,000/month, the level is in the range of 6-8%.



Eigure 7. Percentage of Household Energy Expenditure
to Total Income
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Eigure 8. Household Energy Expenditure
by Income Classes
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2.15 Figure 8 illustrates a typical pattern of household
expenditure on energy in Vientiane’s urban core. It shows that the
average monthly energy expenditure among higher income households
is much higher than the lower income households, ranging from Kn
7,896 to Kn 10,848/month among higher income households and Kn
3,471 to Kn 4,581/month among lower income households. This
pattern of energy expenditures is typical of that found across the
developing world.
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III. STRUCTURE OF HOUSEHOLD ENERGY USE

3.1 Across the developing world, cooking is the most
important household fuel use. In urban Vientiane, it accounts for
about 58% of total monthly household energy consumption. Because
of easy access and abundance, Vientiane households traditionally
have used firewood and charcoal as their primary cooking fuels.
However, as stated in the previous chapter, households have made an
unusually rapid transition to electricity, especially for cooking.
This chapter examines the mix of fuels used for cooking and
compares the costs of switching from electricity to other fuels.

A. Fuel Mix for Cooking

3.2 Figure 9 below illustrates a typical pattern of primary
fuel use (defined as the first cooking fuel and exclusive cooking
fuel). Table 6 below provides a detailed overview of the mix of
fuels used for cooking in urban Vientiane. It shows that:

(a) about 61% of all households use a mix of fuels for
cooking;

(b) about 39% of all households cook with one fuel;

(c) about 14% of households use electricity as their
exclusive fuel; 24% use electricity as their primary
fuel, with charcoal and firewood as their secondary
fuels;

(d) only 5% of households use charcoal as their exclusive
cooking fuel, while 9% use it as their primary fuel and
use electricity and firewood as secondary fuels;

(e) about 20% of households use firewood as their exclusive
cooking fuel, while 9% use firewvod as their primary
fuel, and electricity and charcoal as their second fuels;

. and .

(£) about 19% use a combination of all fuels, (the survey was
unable to identify for this category the split between
the first and second fuel).
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Flaure 9. Household Cooking: Primary fuel Use
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Source: ESMAP/EdL Survey, 1991
Jable 6. Mix of Fuels for Cooking

Estimated
Fuels Percent No. of HH
SINGLE FUEL
Etectricity 146 % 3,738
Charcoal 5% 1,335
Firewood 20% 5,341
Total Single Fuels 9% 10,414
HIX OF FUELS
Electricity ist
+ Charcoal & Firewood 2nd 6% 1,602
+ Charcoal 2nd 10 ¥ 2,670
+ Firewood 2nd 8% 2,136
sub Total 26 % 6,308
Charcoal 1st 1% 267
+ Elec. & Firewood 2nd 3% 801
+ Electric 2nd 5% 1,335
+ Firewood 2nd 9% 2,403
Sub Total
Firewood ist
4+ Elec. & Charcoal 2mi 3% 801
+ Electric 2nd 3% 801
+ Charcoal 2nd 3% 801
Sub Total 9% 2,403
Other Mixes 1% % 3,738
Electricity + Charcoal + Firewood 5% 1,355
Charcoal + Firewood 19 % 5,073
sub Total
Total Mix of Fuels 61 % 16,187
Note: 1) Kerosene, diesel and LPG use for cooking is insignificant. Kerosene, diesel and LPG
are used as fire starter.
2) The ESMAP/EdL survey found only one household using kerosene as their first cooking
fuel and charcoal as the second fuel.
3 The ESMAP/EdL survey found only & households using LPG in their fuel mix.

Source: ESMAP/EJL Survey, 1991



Jable 7. Mix of Electricity with Other Fuels for Cooking
Estimated
Fuels Percent No. of HH
SINGLE FUEL
Electricity 1% % 3,738
HIX OF FUELS
Electricity ist
+ Charcoal & Firewood 2nd 6% 1,602
< Charcoal 2nd 10 % 2,670
+ Firewood 2nd 8% 2,136
sub Total 26 % 6,308
Electricity 2nd
+ Other Fuel 1st 10% 2,6M
Electricity + Charcoal + Firewood %% 3,738
Total Electricity 62 % 16,558
Source: ESMAP/EdL Survey, 1991.
3.3 Table 6 highlighted the broad mix of fuels used for

cooking in Lao households. Table 7 above underscores electricity’s
important place as a cooking fuel. It shows that about 62% of the
households use some electricity for cooking. Table 6 and Table 7
show the across-the-board reliance on several fuels. This reliance
on a mix of fuels suggests that any major change in the price or
supply of any one fuel can be expected to have a far reaching
impact on the population. The recently appraised Provincial Grid
Integration Project makes the case for a steady rise in domestic
tariffs in the 1990’s to offset EdL’s increasing costs. The
ESMAP/EAL Study emphasizes the rolie of low electricity tariffs in
rising domestic electricity consumption. Given the share of
cooking in total household energy use and the mix of cooking fuels,
a significant rise in electricity prices can be expected to affect
the price and supply -of other fuels. As a consequence, when
changing the domestic tariff structure, the Government of the Lao
PDR must also address the broader issue of a national wurban
household energy strategy to meet the basic needs of the

population.

ocking wit le

3.4 The previous section has illustrated the large number of
households in urban Vientiane who have switched from traditional
woodfuels to electricity for cooking. Figure 10 shows that all
income groups rely heavily on electricity for cooking. This
reliance ranges from 57% in the lowest income group to 80% in the

highest income bracket.
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Eigure 10. Percent of Households Using Electricity for Cooking
by Income Classes

Pateont of Housaholds

100%
90% 2% 2=
§3% 62%
§0% 4 3% cssane§ fffornss L 4+ s T
40%+4 . .4 . . N L4
20% 4 ) : o T 4. 28 8

Tow  Low-Mid Midddle H-Middle  High  Very HighAll ncome
Income Classes

B34 Use Elec. 1o Cook

Source: ESMAP/EdL Survey, 1991

3.5 The principal reasons for this widespread use of
electricity for cooking have been: (a) the low domestic tariff (0-
200 kWh @ Kn 7/kWh; >200 kWh @ XKn 14/KkWh) compared to the cost of
other cooking fuels; (b) the relatively low cost of electric
cooking equipment and spare parts; (c) the high level of household
connections and (d) the convenience of cooking with electricity.
In July 1992, the lifeline block was eliminated for all but
residential consumers. A three block structure now applies for
these customers: (i) their first 100 kWh per month will be charged
at the lifeline rate of Kn 8/kWh; (ii) their second 100 kWh per
month will be charged at the subsidized rate of Kn 15/kWh; and
(iii) al) their remaining consumption will be charged at Kn 25/kwh.
Under this scenario, electricity will still be inexrpensive for
residential consumers; based on current patterns, 86% of
residential consumers would have their full electricity requirement
fall within the subsidized blocks. It is not expected, therefore,
that household consumption patterns will be significantly altered
by the new tariff structure.

3.6 Pricing is the most powerful tool of energy policy and
key to a successful demand management program. A correct price
signal to the Vientiane consumer should discourage wasteful
electricity consumption and encourage fuel switching, especially
for cooking. This does not mean that the Vientiane consumer should
be obliged to move back down the fuel ladder to fuelwood and
charcoal for cooking. Rather, the tariff structure should allow
for the promotion of a broader, more rational mix of fuels than is
presently the case. This mix would include rely more on fuelwood
and charcoal as well as kerosene and LPG, ensure the availability
of affordable and acceptable cooking devices, and take into account
the engironmental consequences of any increased reliance on
woodfuels.
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3.7 The low price of electricity in Vientiane is reflected in
the attitude of the population towards this resource. The
population generally agrees that electricity is abundant and cheap,
as shown in Figures 11, 12, and 13 below. About 53% of households
surveyed disagree that electricity is expensive, while only 43%
agree that the tariff is high. Attitudes towards cooking with
electricity should be of concern to EdL: about half the population
found cooking with electricity to be expensive, while the other
half did not. About 71% of households surveyed agree that, if the
price remains the same, they will continue cooking with
electricity. This suggests that EdL will be unable to materially
alter consumer behavior vis-a-vis .electricity consumption,
especially for cooking, in the absence of an adequate price
mechanism.

Eigure 11. Attitude Toward Electricity Prices Figure §2. Electricity for Cooking: *If Price
uglectricity is Expensivet not Prohibitive, Will Continue to Cook With
Electricity
Strongly Disgres ERANEE Strongly Disgres
- - -
No Cpes IR 7% No oviies [REHEERER
0% 108 0% 0% 4% S0% 0% 10 208 30% 40X SOX 60% 0K 60K
Percent of Household Petcent of Housedold
BB rossehold Allitade BB Hossahold Allitade
Eigure 13. Attitude Toward Electricity for Cooking:

“Cooking With Electricity is Expensive"
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C. Characteristics of Cooking Eguipment.
3.8 The typical Lao electric cooking device is a one~-burner

hot plate. There are two types of hot plate on the Vientiane
market: a single burner, Lao-made model, which costs Kn 2,000
(US$ 3.00), and a Russian-made single burner version costing Kn
4,500 (US$ 6.50). While the Lao-made model is cheaper, it accounts
for only 41% of all hot plates used in urban households, the
Russian model accounting for the remaining 59%.

3.9 The reason for the popularity of the imported equipment,
notwithstanding its higher cost, would appear to be its higher
reliability, lower operating costs and greater versatility: The
Lao hot plate uses an imported filament that requires replacement,
at a minimum, on an annual basis at a cost of Kn 700 (US$ 1.00).
Replacement of the Russian filament is done on an infrequent basis.
The imported model also offers three settings, making it a more
flexible cooking device. Both hot plates have a high electrical
demand: 2,200 watts for the locally made hot plate and 950 watts
for the imported model.

D. The Potential for End-Use Efficiency

2 e Be ts of ate

3.10 Elsewhere in the region, electricity is generally not
used for cooking, or is used in very small quantities. Given the
Lao PDR’s comparatively low level of economic development and the
role of electricity exports in economic growth and the importance
of cooking in peak demand growth, it is important to examine the
impacts of using less electricity for cooking and/or switching to
other fuels. The paragraphs below discuss the potential impact on
EdL, on electricity exports and on consumers of a switch to a more
efficient hot plate. The potential for switching to alternative
fuels is also presented.

3.11 The financial analysis examines the potential for energy
peak demand reduction using the Russian hot plate for illustrative
purposes. At the time of the survey, the Russian equipment was the
only alternative to the locally produced hot plate available on the
Vientiane market. Given rapidly changing market conditions in the
Lao PDR and its trading partners, the sources of supply of
appliances can be expected to shift. Likely sources include
Thailand and the People’s Republic of China. 1In these markets,
suitable cooking equipment equal to or greater to the efficiency of
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the Russian hot plate will likely become available.¥ As a result,
the savings illustrated in the analysis below may be somewhat

conservative.

3.12 The ESMAP/EdL survey estimated that 6,500 households cook
with the Lao-made hot plate, while another 10,000 households use
the Russian-made model. If it is assumed that 90% (accounting for
diversity and peak coincidence) of these households cook during the
evening peak, cooking with electricity accounts for a total of 21.5
MW.¢ Based on these estimates, cooking with electricity accounts
for more than half of the daily peak lcad in urban Vientiane (40
MW). 1If households currently using the Lao hot plate switched to
the imported model, the peak demand for cooking could be reduced to
14.2 MW,” or a reduction in the peak load of 7.3 MW for cooking.
If it is assumed that 38% of urban households, or approximately
10,600 households who do not now cook with electricity, purchase a
Lao-made hot plate, another 21 MW of peak demand would be
required.¥ Clearly if those same households were to purchase the
imported model, the increase in peak demand would be less.

3.13 The ESMAP/EAL study did not examine other imported
alternatives to the Lao stove. Moreover, it did not examine the
potential for increasing the efficiency of the locally made hot
plate. If a decision is taken to promote the reduction of the peak
demand for cooking, the cost effectiveness of these scenarios would
need to be determined. Any scenario to discourage or eliminate the
use of the locally-made stove would require an assessment of the
economic and social impacts of such a recommendation. Detailed
information would be required on, inter alia, the number of local
stove producers and the number of their employees; equipment
preferences of stove users; costs and availability of
alternatives; and an assessment of the contribution of this local
production to the Vientiane economy.

¥ on the other hand, movements to implement appliance efficiency standards in
the Lao PDR’s supplier markets could have the opposite effect, with obsolete
equipment entering the Vientiane market.

¢ A total daily demand for cooking of 21.5 MW; (2200 watts x 5,850
households=12.9 MW for the Lao-made hot plate) plus (950 watts x 9,000
households= 8.6 MW for the Russian-made hot plate.)

Y the daily peak demand for cooking would be 14.2 MW (8.6 + 5.6); the demand of
12.9 MW by the Lao hot plate would be reduced to 5.6 MW (950 watts x 5,850
households = 5.6 MW, a savings of 7.3 MW)

¥ 21 MW accounts for diversity and peak coincidence. One additional Lao-made
hot plate adds 2.2 kW, whereas the Russian model adds slightly less than
1.0 kw.



3.14 Replacing the 6,500 Lao~-made appliances with the imported
model could save 7.3 MW in peak demand/day. In addition, the
switch would have che following foreign exchange implications:¥

Import Costs of the Lao-made Hot Plate: The Lao-made hot
plate has imported components (filament and cement) . ¥
The present value of the cost of the 6,500 hot plates is

Us$ 24,635.

Import Costs of the Russian-made Hot Plate: The present
value of the cost of 6,500 imported hot plates is US$

41,786 .W

Net Import Cost: The present value of the net
incremental import cost of a switch to the imported hot
plate is US$ 17,151.

3.15 Preparation of the typical Lao food staple (glutinous
rice) is an energy intensive activity, due to the appliance used as
well as the traditional cooking method. Urban Vientiane households
consume at least 2-3kg of rice per day.? Experiments conducted
in the field show that about 0.7 kWh is needed to cook 1 kg of
glutinous rice. Based on this consumption, each household would
use at least 45 kWh per month just to cook 2 kg of rice/day. The
ESMAP/EAL survey estimated that Vientiane households consume.an
average 80 kWh/month for cooking.

3.16 Estimating cooking costs requires an examination of both
stove and fuel costs, as well as the relative efficiencies of the
stove models. ESMAP/EJL field tests yielded an efficiency of 70%
for the Lao model, as compared to 80% for the Russian-made hot

2 pife cycle cost analysis of the hot plates is based on § years at a discount
rate of 10%.

19 cement constitutes a smail fraction of the imported costs. Therefore, only

the cost of the filament US$1.00 is used in the comparative cost analysis.
The cost of the imported filament over a five-year life of one Lao stove is

estimated at US$ 3.79.
IV yss 6.42/hot plate

1 a)1 households surveyed reported eating their meals at home.



plate. A comparison of the cooking costsl of the two devices
shows that, at the current domestic tariff of Kn 14/kWh, households
switching to the Russian model would save about Kn 8,922 (US$
12.75) (PV) over 5 years; the present value of the annual savings
for a household would be about Kn 1,784 (US$ 2.55).1 Households
could recoup the higher cost of the imported model in two years, as

shown in Figure 15.

3.17 If the domestic tariff is raised to Kn 21/kwh,¥ the
present value of the financial savings is Kn 2,746/household/year
($3.92) over 5 years for households switching to the Russian model.
More importantly, as Figure 17 shows, at Xn 21/kWh, the
savings/household increases and the payback time is shortened
significantly: the consumer can recover the costs of the more
efficient, more expensive imported model is less than 1 year.

2 Baged on a current price of the Lao-made and Russian-made hot plate of Kn
2,000 and 4,500, respectively, for a single burner hot plate, and a filament
replacement for the Lao-made hot plate of Kn 700. The analysis is based on
a conservative assumption of an annual filament replacement.

14 Baged on the 5 year lifetime for both hot plates and a 10% discount rate.

13 rRate increases taken from the Creen Cover SJAR for the Provincial Grid
Integration Project.



Figure 14. Annual Cooking Costs C rison: Lao Figure 15. Household Cost Savings of Switching
vs Russian-Made Hot Pl:‘:? from Lao-Made to Russian-Made Hot Plate
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3.18 It must be recognized that these savings are probably too
small to convince the consumer to switch to the imported model, in
the absence of some kind of incentive program or regulatory
measure. Incentives are typically used as a vehicle to overcome
barriers such as low tariffs, limited energy efficient equipment in
the marketplace and cultural factors, which discourage customer
investment in energy efficiency. These programs regquire an
institutional capacity that would need to be developed within Bd4L.
Nevertheless, in light of the potential reduction in peak demand
that could be achieved from the use of more efficient cooking
appliances, it is recommended that BEdL investigate the kind of
incentive program that could attract customer participation at the
lowest possible cost to EdL.

Figure 16. Annual Cooking Costs Comparison: Eigure 17. Household Cost Savings of Switching
Lao vs Russian-Made Hot Plate from Lao-Made to Russian-Made Hot Plate
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3.19 From EdL’s perspective, any incremental electricity
consumption within the country, especially during the peak,
directly implies a marginal loss of export earnings. The ESMAP/EdL
study estimated that an average annual 1,000 kWh/household is
consumed for cooking, or a total of 16.5 MWh/yearl¥., At the 1991
average domestic tariff of US 2¢/kWwh and a cost of supplying
electricity to the residential consumer estimated at US 6 ¢/kwh,
EdL has borne an annual subsidy of US$ 660,000 for urban households
cooking with electricity. Clearly, this situation cannot provide
a satisfactory financial result for EAL over the long run. At the
same time, the scenarios for fuel switching are financially
unattractive, as shown in the paragraphs below. Under these
circumstances, EdL’s options to constrain electricity consumption
for cooking are 1limited. It is recommended that EdL 1look
carefully at the kinds of demand-side energy efficiency programs
described in this report and under implementation in Asia and
elsewhere that could reduce peak energy consumption and that would
be viable in the Lao PDR context.

comparison of Cooking Costs

3.20 The comparative costs of various cooking fuels, cooking
devices, and relative efficiencies are shown in Table 8. Details
are provided in Annex III. As shown in Table 8 and highlighted in
Figure 18, at the 1991 tariff of Kn 14/kWh, the electricity cost
per useful kWh is Kn 18, which is much lower than the cost of
woodfuels and other petroleum-based fuels. From a financial point
of view, cooking with electricity is the cheapest, at Kn
18,000/household/year. At current market prices, charcoal costs Kn
35,000/household/year, while firewood costs Kn
45,000/household/year. Table 8 confirms that, at the prevailing
tariff before the July 1992 increase, and given the availability of
inexpensive cooking appliances, the shift to electricity for
cooking is likely to continue. It is not expected that the recent
increase will slow this trend. However, if the tariff were raised
to an economic cost of Kn 56/kWh, the electricity cost per useful
kWh would be comparable to LPG at Kn 70/useful kWh. At an economic
cost of Kn 56/kWh, cooking with electricity would cost Kn
70,000/household/year. At this tariff, electricity is competitive
with kerosene and LPG (Kn 56,000 and Kn 70,000/hcusehold/year
respectively), but it is more expensive than woodfuels at their

current market prices.

¢ 16,500 households presently cooking with electricity.



Jable 8. Comparison of Fuel Prices and Stove Costs in Vientiane

Energy Price Effi~ Kips/ Fuel Cost Stove
Fuel value Per Kg. ciency Useful/ Useful Koi&slvr Cost 1
Type (Mj/Kg) (kn) kuh/Kg Rating kiéh kih €1000 kih) __ Burner
LPG 45,2 420 12.6 0.60 7.53 56 56,000 87,000
Kerosene 43.2 29 12,0 0.35 4,20 70 70,000 35,000
firewood 16.0 30 4.4 0.15 0.67 45 45,000 2,000
Charcoal 30.0 8 8.3 . 0.30 2.50 X 34,000 4,700
Electric 3.6/kuh 14 na 0.80 na 18 18,000 4,500
(Economic)
Electric 3.6/kth 56 na 0.80 na 70 70,000 4,500
(Financial)
Note: 1) Based on annual consumption/household of 1000 kih.

2)

All calculations are adjusted to reflect: (a) market price of fuels and cooking equipment, with
the exception of electricity, which shous both financial and economic costs; (b) the average
stove efficiency; (¢) energy value of each fuel,

Figure 18. Comparison of Cooking Fuel Costs
in Kn per Useful kwh Equivalent
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Fuel Types
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58 ruel CostiUselul twh
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Etticloscy: Ketosote 0.33: LPG .50
Firewood 0.15; Chatcoal 0.30; Elec 0.80.
isFinascisi Cols, 2:Econemls Costs

Source: ESMAP/EdL Survey, 1991



3.21
cooking

Figure 19 below highlights the comparative costs of

(including equipment and fuel <costs and relative

efficiencies) in present value terms.! The conclusions can be
summarized as follows:

a)

(b)

(c)

(d)

(e)

At Kn 14/kWh, cooking with electricity costs a household
Kn 117,630 over 10 years (an average of Kn
11,763 /year) .%¥ cCooking with electricity is the
cheapest, while cooking with kerosene is the most
expensive;

The financial cost of cooking with woodfuels is still
significantly higher than cooking with electricity: it
averages Kn 22,445/household/year for charcoal and Kn
27,961 /household/year for firewood;

The present value of the financial cost of cooking with
LPG and kerosene is Kn 43,106 and Kn
46,508 /household/year respectively.

The high cost of cooking with LPG is due, in part, to the
high cost of the imported stove and cylinder and the
higher profit margin accruing to the distributor, because
of the limited market. The relatively high cost of the
kerosene stove and its lower efficiency compared to LPG
are the main reasons for the higher cost of cooking with
kerosene; '

When electricity tariffs reflect economic costs (Kn
56/kWh), cooking with electricity becomes more expensive
than firewood and charcoal and is competitive with LPG.

I 1ife-cycle costing: 10 years; 1U% discount rate.

¥ rhe analysis is based on the current cost of the imported single burner hot

plate.



. Comparison of Average Arvwial Cooking
Costs in Present Value Terms

in Thousand Kips)

l A

Kerosene LPG  Flrewood Charcosl Elec (Fin) Elec (Econ)
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Source: ESMAP/EdL Survey, 1991
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3.22 Figure 20 compares cooking with kerosene to cooking with
electricity at different tariff levels. When taking into account
current market prices of fuels and cooking equipmer.:, relative
equipment efficiencies, as well as current electricity tariffs, the
above analysis has shown that kerosene is the most expensive
cooking fuel. From several points of view, kerosene is
unattractive as an alternative. First, both the fuel and equipment
must be imported. Second, the relatively high price of a kerosene
stove (starting at around Kn 30,000, or UIS$ 35) is unaffordable to
all but the upper middle and high income households. Third, the
smoke and unpleasant odors may discourage its broader penetration

into Lao households.

3.23 Oon the other hand, kerosene is easily accessible to the
consumer, who can make daily purchases at the roadside or service
station (Kn 200-300/liter). If the domestic tariff were increased
to Kn 56/kWh, cooking with kerosene could become financially more
attractive. For households who could afford a more efficient
kerosene stove (pressurized-type stove with a 48-50% efficiency),
estimated cooking costs could drop to Kn 33,600/household/year,
which is lower than the annual cost ¢of cooking with electricity at
an economic cost of Kn 56/kWh (Kn 43,712/household/year).



Eigure 20. Cooking Costs: Electricity vs. Kerosene
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3.24 Recommendation: The ESMAP/EAL survey did not collect
data on the fuel efficiency and power ratings of the kerosene
stoves on the Vientiane market. Neither did the survey analyze
household cooking practices and preferences for cooking appliances.
Nonetheless, experience elsewhere suggests that Government should
assess the need and means to require that imported kerosene stoves
meet minimum efficiency standards and be labelled to inform the Lao
consumer, especially in light of the wide variation in efficiencies
of kerosene stoves marketed throughout the region. This is all the
more important since, as the domestic tariff rises, some households
may shift to kerosene for cooking. Finally, as neighboring
countries, establish their own efficiency standards for appliances,
the Government of the Lao PDR needs to ensure that inefficient,
lower guality equipment does not enter the Lao market.

Switching to LPG
3.25 Table 8 and Figure 19 show that LPG is the second most

expensive cooking fuel, at current market prices in Vientiane.
Figure 21 below compares the costs of cooking with LPG and
electricity. It shows that, at the current price of LPG and LPG
cooking equipment and at a domestic tariff of Kn 56/kWh, the
present value of cooking costs for consumers using LPG is an
estimated Kn 43,106/household/year, which is comparable to cooking
with electricity (Kn 43,712/household/year). As the LPG market in
urban Vientiane expands, the costs of LPG and the associated
equipment will likely drop, which will enhance the attractiveness
of LPG for cooking. However, the broad penetration of LPG as a
cooking fuel is and will remain severely constrained by the high
initial cost of the stove and cylinder, making the prospects



unlikely for a si?nificant switch to LPG for cooking in the
Vientiane context.

gfgure 21. Cooking Costs: Electricity vs. LPG
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3.26 on the other hand, as domestic tariffs rise, and as
Vientiane continues to urbanize, a broader spectrum of households
may begin to use LPG in their mix of cooking fuels, as is the trend
across the developing world. As a consequence, the Government of
the Lao PDR must assess the costs and benefits of promoting a
broader use of this fuel, especially in light of the foreign
exchange implications.

The La R: T creme 1 Costs of Switching to LPG

3.27 For illustrative purposes only, and at a domestic
electricity tariff of Kn 56/kWh, if 50% of households currently
cooking with electricity switched to LPG, the present value of the
Lao PDR’s export earnings from the sale of the 8..5 MWh/year would
be about US$ 2.93 million over 10 years. However, the Lao PDR
would have to finance the import costs of US$ 3.27 million for
821,350 kg of LPG annually as well as the LPG scoves and cylinders.
Substituting LPG for electricity under this scenario would result
in a net foreign currency outflow in present value terms of US$
337,188, as summarized below and detailed in Table 9 and Annex IV.

Import Costs of LPG/etoves/cylinders: Us$ 3.34 million
Avoided Import Cost of Hot Plates: Uss .07 million
Net Import Cost: Us$ 3.27 million
EdL Revenue from Sale 8.25 MWh/year: Us$ 2.93 million
Net Foreign Currency Outflows Us$ .34 million

¥ ppe stoves with one burner cost about Kn 53,000 (in many cases, retailers
demand payment in Baht) and a 15 kg cylinder costs Kn 34,000,
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Table 9. switching to LPG for Cooking

Assumptions:
o Annual electricity export 8,250,000 kuh

(8,250 HH, 1,000 kWh/year/household)
Time-of-day peak export tariff USS .8¢/kuh

10 Year lifetime of imported LPG stove

LPG import cost=Us$ 0.5/Kg.

Stove & cylinder=US $100/HH/set

5 years lifetime of imported elec. hot plate

10% discount rate; 10 years

Households can overcome initial costs of LPG cooking equipment.

Financial Value: (in present value terms, Over 10 years)

® o &0 06 0 0

Total revenue from exporting electricity us$ 2,939,904
Import cost (LPG)

(821,350 kg. of LPG 8 US$0.5/Kg.) Us$ 2,523,186
Import cost (LPG stoves, cylinders) us$ 825,000
Total import cost for LPG us$ 3,348,186
Avoided import cost of hot plates uss 71,094
Net Financial Loss (PV) us$ 337,188

L: enefits of Shift o
3.28 While the Lao PDR would sustain a net foreign currency

outflow under the proposed scenario as shown above, EdL would
benefit from a financial point of view: it could earn US$
478,500/year; the present value of EdL’s earnings over ten years is
estimated at US$ 2,939,904 from exporting electricity which would
otherwise be used for cooking. Nonetheless, the high initial costs
to the consumer, together with the foreign exchange implications
for the Lao PDR, make this alternative undesirable.

ubstituti Charcoal elwood for Ele

3.29 Cooking with woodfuels is more expensive than
electricity, but less expensive than LPG and kerosene, at current
market prices for cooking fuels and equipment and taking into
account relative equipment efficiencies. Due to the significantly
lower efficiency of firewood, it is slightly more expensive than
charcoal, but still far less costly than LPG or kerosene, which
require large initial investments for stove equipment.

3.30 Apart from their lower prices, firewood and charcoal have
several advantages over kerosene and LPG. First, woodfuels require
a minimum investment for cooking equipment, making them very
attractive to 1lower and middle income households. Second,
households can build a larger fire to accommodate the relatively
large family size. Third, firewood can still be collected in urban
Vientiane as residues from the furniture factory, scrap wood from
construction sites, and driftwood along the Mekong River and around
the house, especially on the periphery of urban Vientiane. Fourth,
and the most important factor, firewood and charcoal are indigenous



resources. On the other hand, the intensive and concentrated urban
demand for fuelwood can contribute directly to environmental
degradation, since wood resources on the periphery of Vientiane are
mined exclusively for the urban market.

3.31 A significant increase in electricity prices will likely
drive many households who have already switched to electricity back
to a greater reliance on woodfuels. Moreover, as electricity
tariffs rise, firewood and charcoal prices will also increase,
because of the increased demand for fuelwood and charcoal. As a
result, the very poorest of Vientiane’s population will be the
first to be affected. This suggests that higher domestic
electricity prices must take into account the impacts on the
population as well as on the environment.

3.32 Figures 22 and 23 depict the comparative costs of cooking
with woodfuels and electricity at different electricity tariffs.
Because the ESMAP/EAL survey did not investigate the supply of
woodfuels and the distribution networks, there is insufficient data
to estimate the extent of changes in woodfuel prices due to an
increase in demand. For illustrative purposes, the following
scenarios can be considered:

(aj If the tariff rises to Kn 28/kWh, the cost of cooking
with electricity will be as expensive as cooking with
charcoal; if the tariff rises to Kn 35/kWh, cooking with
electricity will be as expensive as cooking with
firewood, provided the market prices of these woodfuels
remain unchanged;

(b) If firewood and charcoal prices increase 17% from Kn 30
to Kn 35/kg and Kn 85 to Kn 100/kg® respectively, the
present value of the costs of cooking with firewood and
charcoal would be Kn 32,876/household/year and Kn
26,131/household/year?’, This increase in woodfuels
prices would make cooking with firewood and charcoal as
expensive as cooking with electricity if electricity is
priced at 42 and Kn 35/kWh, respectively.

2 The cost of firewood and charcoal per useful kWh will rise to Kn 53 and Kn 40,
respectively; also see Table 8 for comparison.

&/ paged on life-cycle costing: 10 years; 10% discount rate.
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3,33 Recommendation: Because of the pattern of the fuel mix
for cooking across income groups and the relative price structure
of cooking fuels, no single intervention concerning one particular
fuel can be isolated from its impact on the total energy market.
It is, therefore, important that the Government of the Lao PDR
define a national household energy strategy that ensures the
availability of affordable fuels and cooking equipment to all
income groups, minimizes environmental costs and maximizes foreign
exchange earnings.



IV. APPLIANCE OWNERSHIP PATTERNS AND CHARACTERISTICS

A. Trends in Appliance Ownership

4.1 In addition to cooking with electricity, the accelerating
rate of electric appliance ownership and the inefficient use of
these appliances are major factors in the rise in the base and peak
demand. The rapid acquisition of home electric appliances in the
Lao PDR mirrors a trend across Asia. The ESMAP-EdL survey confirms
that every household has at least one electric appliance, with
lights/lamps and fans the most frequently cited. Figure 24 below
illustrates the pattern of appliance ownership and the trend of
increasing appliance ownership as incomes rise. Table 10 below
shows that refrigerators, fans, televisions, and hot plates are
among the most popular appliances in Lao households. Table 10 also
summarizes ownership patterns by income groups. Even among the
very lowest income group (households earning 1less than Kn
75,000/household/month) appliance ownership is high; 88% own fans;
64% own televisions; 58% own hot plates and 41% own refrigerators.
Among households earning Kn 75,000-102,000/month, these figures are
96%, 80%, 52% and 46% respectively.

Figure 24. Household Appliance Ounership

Lighting -BAttrrate
Fan X
Television -
Iron B
Hot Plate
Retrigerator &
Rice Cooker
Electric Torch 142
VCR &3

Alr Conditloner ¥
Elactric Kottle
Electric Wok -
Oven Ao
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B8 Low incomo EZ All income  EEH High tncome

Source: ESMAP/EdL Survey, 1991

4.2 The ESMAP/EJL study shows that the pace of appliance
acquisition is very rapid: about 60% of households who own hot
plates and 80% of households who own rice cookers made these
purchases within the last five years. 1In addition, close to 60% of
households plan to buy one or more additional electric appliances

in the near future.
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4.3 The trend in rice cooker ownership is one of the more
perplexing phe.aomena in urban Vientiane, because the main food
staple cannot be prepared in a standard rice cooker. Moreover,
casual observation would seem to indicate infrequent use of the
rice cooker in the households surveyed. One possible explanation
for the popularity of this appliance could be that the dietary
habits of the urban population (especially higher income
households) are shifting to less time consuming dishes.

Table 10, Household Electric Appliance Ownership

Income Class
Household Appliance All Low Low-Mid | Middle |High-Mid High Very Hi
ownership (in Percent) | Income Less 75,000 | 103,000 | 151,000 | 201,000 More
Than to to to to Than
75,000 102,000 | 150,900 | 200,000 | 270,000 | 270,000

Refrigerator (%)...... 61 41 46 52 ” ” 98

Freezer (%)eeecreccens 3 0 0 4 4 8 8

Fan (%)ececeaconcanene 96 88 9 99 100 100 98

Air Conditioner (%)... 14 1 3 é 16 34 S5

Iron (%)eeeveecvaseces 3 52 64 72 89 90 90

Washing Machine (%)... 7 2 1 4 1" 5 23

Water PUMP (%)....00ee é 4 5 6 10 3 5

AIr PAP (%)eeennennns 2 1 1 1 4 0 3

BEW TV (X)eeecuevacans 40 43 &7 54 27 40 22

Color TV (¥)eeeeesceas 47 21 33 35 67 71 85

Video Machine (%)..... 15 0 9 15 22 18 45

Rice Cooker (%)ecceees 41 20 21 35 61 58 83

Hot Plate (%)ececcasss 60 58 52 51 63 7 83

oven (%)eeececsccscass 12 4 2 " 16 21 37

Elec., Wok (¥)eveececes 12 3 4 2 16 24 48

Elec Kettle (%)eeees.. 13 4 7 7 17 13 42

Elec Torch (X)cveceees 29 21 31 29 o7 26 48

Total C£88€8cevcveacsss 403 80 81 a3 81 38 40

liance Characteristics

4,4 Electric appliances in Vientiane are based on older
designs and are, therefore, not as energy efficient as recent
models marketed elsewhere in the region.Z They are also

relatively inexpensive. It is important to note, nonetheless, that
the appliances found on the Lao market are no worse than models
found across Asia, especially amongst the lower income segments of
the population. Higher gquality, newer model appliances are not
available in Vientiane. Sales of appliances for entertainment as
television, video players, and stereo systems are increasing
rapidly; they do not as yet constitute an important share of
household electricity use, due to their low wattage.

& The energy efficiency of the various appliances was not tested. However, a
visual inspection confirmed that the appliances in the Vientiane market are
based on models that are at least five years old and some based on dasigns

that are at least 10 years old.
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4.5 With the exception of the Lao-made hot plate, appliances
are imported either from the former USSR or Thailand. Appliances
from the former USSR are ready-made units, while those from
Thailand are either manufactured in Thailand with a Thai brand or
under a Japanese or European license. In the latter case, the
appliances are produced from a combination of locally manufactured
and imported components. The most widely used appliances from the
former USSR are hot plates and air conditioners. They account for
59% and 67%, respectively, of all hot plates and air conditioners
owned by Vientiane households. All other appliances (e.g.
refrigerators, televisions, freezers) are imported from Thailand.

4.6 Because of the changing economic and political climate,
it is expected that appliances from Thailand will dominate the
Vientiane market in the near future. Nonetheless, there will
continue to be an active secondhand market for appliances from the
former USSR and, as a consequence, a large supply of high-demand
electrical devices that will remain in circulation for years.
Because of this situation, EdL will need to carefully look at the
costs and benefits of consumer awareness programs that would target
the optimal use and maintenance of these secondhand appliances.

B. Lighting: Prospect (o) e

4.7 Virtually all households in wurban Vientiane are
electrified and use electricity for lighting. It is customary to
keep one light on through the night both for safety reasons and
because street 1lighting is generally poor off the main axes.
Figure 25 shows that average monthly electricity consumption for
lighting is 40 kWh/household/month and ranges from 24 kWh in the
lowest income groups to 74 kWh in the highest income bracket. As
shown in Figure 26, lighting represents about 24% of total
electricity use in the surveyed households.

Figure 25. Average Monthly Electricity Figure 26. Average Percentage of Elect - ity Used
Consumption for Lighting for Lighting to Total Consumpti.n
Kilowall-Nosts 0% Potcantage fo Totel Moathly Cons,
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Source: ESMAP/EDL Survey, 1991
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4.8 Households rely on a combination of incandescent and
fluorescent bulbs. As shown in Figure 27, the average number of
bulbs per household is 7 (2 incandescent and 5 fluorescents).
According to the ESMAP/EdL survey, it is estimated that more than
90% of households already use either 20 or 40 watt fluorescent
bulbs. Moreover, fluorescents account for about 59% of total
monthly electricity use of lighting, while incandescents account
for 41% This is surprising, since the cost of one 60 watt
incandescent bulb and bulb holder is only Kn 400-450 ($.50), while
the total cost of a 20 or 40 watt fluorescent bulb and fixture
(ballast, starter and case) is Kn 2,100-2,300 ($3.00-3.25). It
suggests that households are aware of the financial savings from
fluorescent lighting and, despite their generally low incomes,
could be responsive to information campaigns that promote
afforgable more efficient products and/or energy efficient
behavior.

Figure 27. Average Number of Light Bulbs by
Type of Bulb and Income Classes

Bulbs per Househoid

12

Income Classes

B8 Incandescent Lamb Fluotescent Lamb

Source: ESMAP/EDL Survey, 1991

The Benefits of Switching from Incandescent to Fluorescent Lighting

4.9 This section examines the energy savings that could
result from replacing incandescents with fluorescents in Vientiane
households. The analysis is based on the life cycle costs of bulb
usage of 4 1/2 hr/day, or 8,212 hours of lighting over five years,
and a 10% discount rate. Table 11 depicts the electricity savings
and cost/benefit under 2 different assumptions of hours of usage:
4 1/2 hrs/day, which is derived from the ESMAP/EJL data and 2 1/2
hrs/day, which is provided for comparison. Details are provided in

Annex V.

4.10 The lifetime of a fluorescent light is rated at 7,500
hours, whereas the incandescent is rated at 1,000 hours by the
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manufacturer. However, in practice, both lifetimes could be
lower.? Based on the ESMAP/EAL survey, each household owns an
average of two 60 and/or 75 watt incandescents and five 20 and/or
40 watts fluorescents.? Each incandescent is used for an average
of 4 1/2 hours/day, or an estimated 98.55 kWh/year for an ordinary
60 watt bulb; a 20 watt fluorescent lamp consumes 32.85 kWh/year.

4.11 Electricity 8avings: Replacing a 60 watt incandescent
with a 20 watt fluorescent could result in an annual savings of
66.7 kWh/household.¥ If the estimated 53,412 incandescents in the
residential sector were replaced with 20 watt fluorescents, EJL
could save about 3.5 MWh/year on lighting. (See Table 11, under 4
1/2 hrs/day of lighting.)

4.12 Financial Benefits If EdL exported 50% (1.75 MWh) of the
saved energy at the time-of-day peak tariff of US 5.8¢/kWh, it
could realize a total revenue of US$ 385,693 in present value terms
over 5 years. However, the Lao PDR would have to bear the
incremental import costs of the more expensive fluorescent lamps
and fixtures. The additional outflow of hard currency to import
the more efficient fluorescent lamps and fixtures is valued at US$
52,254 over 5 years or 8,212 hours of lighting.® fTherefore, the
present value of the net foreign currency gain for the Lao PDR from
switching to fluorescents is estimated at US$ 333,439.

&/ por illustrative purposes, the analysis is based on the manufacturer‘s rated
lifetime.

% phe 60 watt incandescent lamp emits the luminous influx of 730 lumens; the 75
watt incandescent emits 960 lumens; the 20 watt fluorescent lamp emits a
luminous influx of 1030 lumens. Technically, a ‘20 watt fluorescent can
replace a 60 watt incandescent. Whether or not the consumer prefers this type
of lighting is a separate issue.

&/ A 60 watt incandescent used for 4 1/2 hours/day consumes 98.55 kWh annually,
whereas a 20 watt fluorescent consumes only 32.85 kWh. Replacing one 60 watt
incandescent with a 20 watt fluorescent will save 65.7 kWh/year/bulb.

¥ rhe present value of the cost of importing 53,412 incandescent bulbs is
US$117,411; the import cost of the fluorescents is estimated at US$169,665
over 5 years (8,212 hours of lighting). Thus, the additional outflow of hard
currency over 5 years is US$52,254 (US$ 169,665-USS 117,411).



Jable 11. Cost/Benefit of Replacing Two 60 Watt Incandescent
with Two 20 Watt Fluorescent Lemps.

incandescent Fluorescent
trici ngs_for ti

Incand. Fluore, Incand, Eluore.
Usage (Hrs/Day) 2.5 2.5 4.5 4.5
Annual kwWh Usage/Bulb 54.75 18.25 98.55 32.85
Annual kwh Saved/Bulb .- 36.50 -- 65.70
Estimated No. of Incand.
Lamps to be Replaced .- 53,412 .- 53,412
Total kwWh Saved per Year o 1,969,538 . 3,509,168

ia i 1)

Usage (Hrs/Day) 2.5 4.5
Assumption: 50% Export kwWh/Year ‘ 974,769 1,756,584
of Fluarsscent Lempe.
(over 8,212 hrs.): Us$ 64,863 uss 52,254
Export Revenue: Us$325,538 Us$385,693
Net Forefgn Currency Gain (PV 1992): Us$260,675 Us$333,439

(over 8,212 Hrs. of Lamps Usage)

4.13 For the household to invest in higher cost lighting, it
must realize a financial savings. The electricity savings,
cost/benefit and payback timeZ’ for switching from incandescent
lighting to fluorescent lighting can vary considerably, due to
actual number of hours of usage and the tariff structure. As in
the above analysis, the following is based on residential light
usage of 8,212 hours over a five year period and a 10% discount
rate. Table 12 depicts the comparative energy savings and
financial benefit to consumers under 2 scenarios (hours of use/day

and tariff).

4.14 BElectricity 8Savings: With an average of two
incandescents/household and average hours of lighting at 4 1/2
hrs/day, switching to fluorescents will save a total of 131.4 kWh
a year. (See Table 12, under 4 1/2 hrs/day of lighting).

4.15 Financial Savings: Over a five year period, at 1,642
hours of lighting/year, each household would need 8 incandescents
or an equivalent of approximately 1.09 fluorescent bulbs.? Eight

a Simple payback time = added costs of energy savings/kWh saved x tariff.

& pgsumption: 1,000 hours lifetime for an incandescent lamp; 7,500 hours
lifetime for a fluorescent lamp, as specified by the manufacturer.



incandescents cost Kn 1,539; at Kn 14/kWh, operating costs amount
to Kn 5,229; the total present value costs for incandescent
lighting would be Kn 6,808. One fluorescent bulb and fixture cost
Kn 2,224 and operating costs amount to Kn 1,743. The present value
of the total cost of fluorescent lighting is about Kn 3,967 (over
the same 8,212 hours of lighting). Over a five year period,
replacing one incandescent would save only Kn 2,841, or an average
annual present value savings of Kn 568/household/year. At a tariff
of Kn 21/kWh, replacing one incandescent would result in a present
value savings of Kn 4,584 over 5 years. These savings are probably
not encugh to attract consumer participation at the current
domestic tariff.

4.16 Simple payback time: At a tariff of Kn 14/kWh, the
simple payback time for a household is 9 months. If the tariff
rises to Kn 21/kWh, the payback time will be 6 months.

lable 12. Cost/Benefit of Replacing One 60 Watt Incandescent
with One 20 Watt Fluorescent Light.

Incandescent Fluorescent
Lamp Assumption
Lamp and Fixture Cost 250 2,100
Watts per Bulb 20 60
Bulb Life (hrs.) 1,000 7,500

Tariff (Kn/kih) — ',,__Z.. —= — b rgz —
Lamp Usage (Hrs/day) . . . . . .

Years of Lamp Usage 9 5 9 5 9 ]
Hours of Lamp Usage 8,212 8,212 8,212 8,212 8,212 8,212
Einancial Benefit to Congumers
7 Kn/kih
lpcand. Eluore, Incand, Eluore.

Usage (Hrs/Day) : 2.5 2.5 4.5 4.5
Number of Lamps Used 8 1.09 8 1.09
Yotal Cost for Bulb (PV) 1.334 2,184 1,539 2,224
Added Cost for Bulb . 850 .o 685
To*al Operating Cost (PV) 2,207 736 2,615 872
Total Cost (PV)

(8,212 Hrs of Usage) 3,541 2,920 4,154 3,096
Total Saving (1992) Value
(8,212 hrs of Usage) .- 621 . 1,058
Annual kvh Usage 54.75 18.25 98.55 32.85
Anrwal kwh Saved .o 36.50 - 65.70

Simple Payback Time (Months) 40 17.9



Einancial Benefit to Consumers
14 Kn/kih
Incand, Eluore, Incand, Eluore,

Usage (Hrs/Day) 2.5 2.5 4.5 4.5
Number of Lamps Used 8 1.09 8 1.09
Total Cost for

Bulb (PV) 1,334 2,184 1,539 2,22
Added Cost for Buld - 850 . 685
Total Operating

Cost (PV) 4,64 1,471 5,229 1,743
Total Cost (PV)

(8,212 Hirs of Usage) 5,748 3,656 6,768 3,967
Total Saving (1992) Value

(8,212 hrs of Usage) - 2,092 - 801
Annual kvh Usage 54.75 18.25 98.55 33.85
Annual kwh Saved - 36.50 . 65.70
Simple Payback

Time (Months) 20 8.9

financial Benefit to Consumers
21 Kn/kwh
Incend, Eluore, Incand. Eluore,

Usage (Hrs/Day) 2.5 2.5 4.5 4.5
Number of Lamps Used 8 1.09 8 1.09
Total Cost for

Butb (PV) 1,33 2,184 1,539 2,224
Added Cost for Bulb .- 850 .- 685
Total Operating

PV Cost 6,621 2,207 7,844 2,615
Total PV Cost

(8,212 Hrs of Usage) 7,955 4,391 9,382 4,839
Tote( Saving (1992) value

(8,212 hrs of Usage) - 3,564 .- 4,543
Annual kwh Usage 54.75 18.25 98.55 32,65
Annual kwh Saved .- 36.50 .. 65.70
Simple Payback

Time (Months) 13.3 5.9

4.17 The consumer savings under the various scenarios of

substituting fluorescents for incandescents in Vientiane households
are meager in contrast to the benefits that could accrue to the Lao
PDR and EdL. It is unlikely, therefore, that households would
voluntarily switch to fluorescents, under the present domestic
tariff structure. The low tariff is a barrier to customer
investment in energy efficiency and is illustrative of a range of
obstacles (e.g. lack of information, 1limited energy efficient
equipment in the marketplace and cultural factors) to a robust
energy efficiency market in vientiane. Incentives have typically
been used as a vehicle to overcome these barriers and are an
essential ingredient of many demand side management prograus.
Unfortunately, such programs are very labor intensive and require
an institutional capacity that would need to be developed in the
Lao context. It is, at the same time, worthwhile for EAL to be
awvare of the potential energy savings that could accrue through a
replacing incandescents with fluorescents, especially since
lighting is coincident with the peak period.



4.18 The above analysis has shown that there are benefits to
EdL and to the Lao PDR of a switch to fluorescents in Vientiane
households. On the other hand, the financial savings that could
accrue to the consumer are probably too small to attract voluntary
household compliance. Significant energy savings will be difficult,
if not impossible to achieve, due to the prohibitive costs of the
most efficient, state-of-the-art lighting alternatives, which are
not even available at this time in Vientiane.® The average cost
of the lamps and fixtures on the Thai market range from US$ 20 for
the compact fluorescent to US$ 40 for the slim fluorescent lamp
with efficient electromagnatic ballast, which is beyond the
financial means of most households in Vientiane.

4.19 Recently, however, limited supplies of newer fluorescent
lights with a thinner tube (18 and 36 watts) and a higher
efficiency have appeared on the local market. These fluorescents
cost the same or a bit more than the older models, but use 10% less
energy. Unfortunately, the small efficiency gain to the consumer
and the low domestic tariff provide little incentive for EdL to
promote this new lamp.®¥ Nonetheless, an information campaign
promoting the benefits of these newer, more efficient bulbs could
begin the process of consumer energy awareness which, under any
scenario, will be important to ochange consumer behavior.
Furthermore, because the Lao PDR does not manufacture light bulbs,
it will need to closely monitor the development and introduction of
high efficiency light bulbs in the region. Any move to introduce
minimum efficiency appliance and equipment standards in neighboring
countries could have a major impact on Vientiane’s energy
consumption patterns, since sub-standard eguipment could find a
large market in vientiane.

2 Compact fluorescent lamps (CFL), slim fluorescents and halogens are standard
components of lighting efficiency improvement programs.

¥ at current consumption levels, it is estimated that approximately 1.07 MWh
(26,706 households using 40.3 kWh/household/month) are consumed monthly for
lighting by the household sector in urban Vientiane, of which about 624,226
kwh (58%) are used by fluorescent lighting. The 10% efficiency gain from the
newer fluorescent lamps could save approximately 62,423 kWh per month
(assuming that all fluorescent lamps wculd be replaced eventually). The
export of the saved kWh would result in an incremental monthly revenue to EdL
of about US$ 3,600 at the current peak time-of-day tariff. While relatively
small, it is the equivalent of the monthly salaries of about 20 EdL employees.



EFans

4.20 The fan 1is one of the most important household
appliances, with 96% of households having at least one; the average
per household is about 3. Even among the lowest income households,
fan ownership is close to 88%. Their popularity is undoubtedly due
to their use not only for cooling, but for very importsnt health
reasons: in a generally hot and humid climate, the fan keeps the

air circulating and the insects away.

Eigure 28. Fan Ownership by Type Across Incomes
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2

HLMIG§ >
25%

Table Fan Ceiling Fan

Estimated No. of Table Fan: 36,021 {57%)
Celling Fan; 26,542 [42%
Floor Stand Fan: 632 [1%

Source: ESMAP/EDL Survey, 1991

4.21 Figure 28 shows that table and ceiling fans are the most
popular models, accounting for 57 and 42% of all household fans.
The survey data shows that the ceiling fan is slightly more
popular than the table fan®? among the top 20% of the income
range; ceiling fans account for 37% and table fans 22% of fans in
this income category. The ESMAP/EAJL survey did not measure fan use
patterns in Vientiane households. However, in other Asian
countries with similar climate and lifestyle, at least one fan is
in use during the day, with all fans operating during the peak
period, especially on very hot days. Under this typical scenario,
average annual kWh consumption can go as high as 50 kWh/per fan.

& at Xn 19,250 or US$ 27.50.

¥ at Kn 12,250, or US$ 17.50.
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Fan use, therefore, is not a major factor in residential energy
consumption.

4.22 on the other hand, there is some evidence that fan usage
in new residential construction could promote a more rapid shift to
the use of air conditioners than is desirable in the Vientiane
context. This is because new residential construction is
increasingly based on western architectural design, without the
accompanying ceiling insulation. In this type of construction,
ceiling fans on the second floor are less effective in circulating
and cooling air, because they conduct hot air from the ceiling
downward. As this trend accelerates, it could be important for the
Lao PDR to explore the need to promote more energy efficient
traditional building design in new construction.

Televisions

4,23 The television? is the second wmost popular appliance in
Vientiane households. Approximately 84% of all households have
either a black and white or color television set. Similar to other
developing countries, ownership is on the rise. Survey data show
that 85% of color and 76% of black and white sets were bought
during the past five years (1986-1990). Moreover, the pace has
accelerated: 9% of households with black and white sets purchased
them in 1986, while 17% purchased them in 1990. The pattern is
similar among purchasers of color sets: 6% acquired them in 1986,
while 13% report purchasing color sets in 1990.

Eigure 29, Television Ounership by Type and Income

% of Ownership by income
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Estimatod No. of TV Set: 22,867
Blssk & White TV: 10,683
Color TV: 12285

Source: ESMAP/EDL Survey, 1991

¥ Most are imported from Thailand under a Japanese brand name.
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4.24 Not surprisingly, color sets are popular among higher
income families, while black and white sets predominate among the
lower income groups. Figure 29 shows that 42% of households in the
lowest income bracket own black and white sets; this figure rises
to 54% for middle income households, and declines to 20% of the
very high income households. In contrast, only 21% of households
in the lowest income bracket own a color set; this figure rises
sharply to 85% ownership in the highest income group.

Refrigerators and Freezers

4.25 The refrigerator is one of Vientiane’s more important
appliances, due to 1its accelerating rate of acquisition,
contribution to EdL/’s system peak and 1level of energy
consumption.¥ Refrigerator ownership is estimated at 61%, and
refrigerators are found in households across income brackets. As
illustrated in Figure 30, it ranges from 41% in lower income
families, rising to 52% in middle income households, to almost 100%
in top 10% of the income bracket.

Eigure 30. Refrigerator Ownership
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BB Refrigerator
Estimatod No. of Refrigerators: 16,291

Source: ESMAP/EDL Survey, 1991

4.26 Most of the refrigerators are either imported from
Thailand or the former USSR. Thai-manufactured refrigerators are
more popular, accounting for 57% of all refrigerators, while those
from the former USSR account for 25%. The average size is small by
Western standards, measuring only 5-6 cubic feet, with an average
power demand rating at 160 watts. Because the refrigerator runs
continuously for 24 hours, it is one of the higher electrical

¥ A small 5-6 cubic foot refrigerator consumes an estimated 31 to 50 kWh/month.
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demand appliances in the household.¥ It is, therefore, important
for EAL to examine the potential for energy efficiency strategies
to curb future peak load growth. 1In doing so, it will be critical
for the Government of the Lao PDR to explore measures to preveant
the entry of refrigerators that 4o not meet neighboring country
energy efficiency standards. Sources of supply of high efficiency
refrigerators, especially for the commercial sector, should also be
identified.

4.27 In contrast to the prevalence of refrigerators in
Vientiane households, only 3% of all households reported owning a
freezer. The most popular freezer is mamufactured in Thailand with
a Thai brand name. The Thai-made freezer is an open display with
sliding glass doors and is typically found in coffee shops and
beverage and convenience stores. The model from the former USSR is
more commonly found in households. Tests carried out on the
Thai-made freezer showed unusually high electricity consumption of
about 270 kWh per month. In contrast, the Russian model consunmes
about 75 kWh per month.

Air Conditioners

4.28 Power consumption of air conditioners (ranging between
12.5 to 28 kWh/day)¥ is the highest among household appliances.
However, present ownership is limited to only about 14% of
households in the surveyed area, and is largely concentrated in the
upper income bracket. As illustrated in Figure 31, only 1-6% of
households in the lowest to middle income bracket own a unit, the
percentage rising sharply to 16% among the middle-high income
households, and 55% among the top 10% income bracket.

4.29 Although air conditioner use is coincident with the
period of peak demand, at current ownership levels, they have a
small impact. As incomes rise and if tariffs remain low, air
conditioner purchases will accelerate and its use will eventually
affect both the base and peak load demand. Ownership is probably
higher in the commercial sector and its impact on the peak period
is more significant. However, the ESMAP/EAdL survey did not examine
the electricity consumption in the commercial sector and, is
therefore, unable to provide any information.

3/ A monitoring study conducted by the ESMA: /EdL team on one of the most popular
brands (imported from the former USSR) measured energy consumption at 31
kWh~-50 kWh per month, depending on the level of utilization. Other widely used
Thai imports drew an estimated 34-62 kWh per month, based on a similar
monitoring study conducted in Thailand.

¥ The ESMAP/EdL team monitored performance of the Russian-made model; at a room
temperature of 24 degrees centigrade, the unit consumed 28 kwh/day; at 25
degrees centigrade, consumption is reduced to 12.5 kWh/day, or a reduction of

40%.
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Eigure 31. Afr conditioner Ownership
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4.30 The electricity consumption of any appliance is largely
influenced by external factors such as user behavior, house design,
temperature and relative humidity, and appliance efficiency. For
example, studies show that up to 20% of the electricity consumption
of refrigerators is caused by door opening. Room temperature and
location can also affect consumption. Vientiane residents are not
informed as to the benefits of the efficient use of these
appliances: refrigerators and freezers pluced in direct sunlight
are common sights throughout Vientiane. Moreover, many consumers
believe that ice deposits in the freezer compartment are normal and
help the cooling process. Given these circumstances, and even in
the absence of the most efficient appliances, energy awareness
information can play a role in changing user behavior, although it
is a difficult if not impossibls task, when tariffs are low.

4.31 Secondly, the changing design of the typical Lao house
warrants scrutiny. As incomes rise, more and more newly
constructed homes reflect western architectural designs. It is
recommended that Government explore the feasibility of establishing
building construction codes and standards, notwithstanding the
difficulties of enforcement, especially in the residential sector.
It is understood that this initiative would, in all likelihood, be
the responsibility of an entity other EdL.

Rice Cookers

4.32 Like countries across Asia, the rice cooker is becoming
a standard appliance in the Lao PDR kitchen; as shown in Figure 32,
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it is found in 41% of the households.® The percentage of
ownership increases as income rises: only 20% of households in the
lowest income bracket reported owning rice cooker; 61% of middle-
high income households are owners of rice cookers while 83% of the
top 10% of the income bracket report owning this appliance.

Eigure 32. Rice Cooker Zunership
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Source: ESMAP/EDL Survey, 1991

4.33 ESMAP/EAL did not collect any data on the actual use of
this appliance. Its energy consumption is modest, averaging at 200
Wh per use for the medium size cooker, which is the most popular
model. Therefore, it does not appear to be an appliance that
warrants any special attention in terms of its peak 1load
contribution.

4.34 Recommendation on Appliance Efficiency in the Lao PDR:
As other countries move to set minimum efficiency standards, the
Lao Government will need to ensure that its markets do not become
the dumping ground for lower efficiency products. One way to
achieve this objective is to require that imported appliances meet
these minimum efficiency standards and be labelled for the Lao
consumer.

&' rhis, despite the fact that the main food staple cannot be cooked in a Thai
rice cooker.
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V. BUILDING INSTITUTIONAL CAPACITY: JOWARDS A MANAGEMENT
FRAMEWORK

A. Background

5.1 The previous chapters have profiled the rapid increase in
the domestic demand for electricity and the transition from
woodfuels to electricity for cooking in urban Vientiane. The
importance of promoting efficiency in domestic consumption and end
use to maintain, at a minimum, the current level of export earnings
was also underscored. However, the Lao PDR faces a number of
obstacles to meeting this goal. The most notable of these barriers
include 1low electricity tariffs, the 1lack of available
technologies, inadequate information on costs and efficient end use
alternatives and the low incomes of the population. The Lao PDR’s
ability to act is further constrained by its total reliance on its
neighbors for cooking fuel substitutes and imported appliances.
Finally, the design and implementation of end-use efficiency
programs is a complex and labor intensive task for which there is
not adequate institutional capacity at the present time.

5.2 Overcoming these barriers is neither an easy task nor
short-term process. EdL, the MOI and the Government of the Lao PDR
must recognize the importance of beginning now, before electricity
consumption patterns become more firmly entrenched and more
difficult to manage. As Vientiane continues to urbanize and as
incomes grow, the population will increase their electricity
consumption and cevelop new uses, especially if tariffs remain at
present levels. In the absence of early initiatives to change
consumer attitudes vis-a-vis electricity, profits from electricity
exports will continue to erode, and steep price increases in
domestic tariffs could become a necessity rather than an option.

5.3 It must also be recognized that energy menagement in the
Lao PDR is not exclusively an electricity issue, even in the urban
sector. As stated at the outset of this report, the majority of
the Lao population relies on woodfuels and will continue to do so
for their energy needs well into the future. Despite the
widespread use of electricity for cooking in the urban sector,
woodfuels still represent about 50% of total household energy use.
The ESMAP/EJL study did not examine the supply of and distribution
networks for the urban woodfuels market. Nonetheless, it is clear
th~t the depletion of the country’s forests through unsustainable
logging and agricultural practices could endanger the rural
reliance on woodfuels as well as the urban markets. Without viable
alternatives, all of the population, but especially the very poor

will suffer.



B. Creating A Demand Management Capability

é

5.4 The Provincial Grid Integration Project, which was
appraised in November, 1991, continues past efforts to strengthen
EdL’s capability to improve its system efficiency and overall
institutional capacity to manage a rapidly growing program. These
measures include an action program for technical and non-technical
losses, improving maintenance practices and the establishment of a
technical cooperation arrangement with an Asian utility, which was
identified during the ESMAP/EJL study. In light of this emphasis,
it is opportune to include some no and low-cost demand-side
measures that will begin to strengthen EdL’s understanding of the
energy consumption behavior of its customers. The creation of the
Customer Services Unit would permit a phasing in and monitoring of
demand-side management approaches, using existing staffing.¥
over the longer term, recycling/retraining of existing staff would
be required, at a minimum; more probably, the recruitment of new
staff would be necessary. In the following paragraphs, several
recommendations are highlighted to start that process.

Low and No-Cost Measures

5.5 The ESMAP/EAL study did not directly address pricing
policy because it is already being addressed by EdL in cooperation
with the World Bank Group and other international lending agencies.
However, in the course of carrying out its work, the ESMAP/EAL team
detected several anomalies in the present system that warrant EdL
attention. They are discussed in the following paragraphs.

5.6 The "lifeline" block. In July 1992, the "*lifeline" block
was eliminated for all but residential consumers; under the new

residential structure, their first 100kWh/month will be charged at
the lifeline rate of Kn 8/kWh; their second 200 kWh/month will be
charged at the subsidized rate of Kn 15/kWh; all their remaining
consumption will be charged at Kn 25/kWh. The ESMAP/EdL survey
revealed that 86% of households consume less than 200 kWh and were
eligible for the lifeline block, prior to the July 1992 tariff
changes. This situation will remain largely the same, with the new

block structure.

5.7 Even in the higher income urban core of Vientiane, 55% of
the customers (14,555 households) benefit from the lifeline tariff.
These households have an average income of Kn 126,000/month
(US$180) and fall within the middle income category as defined by
the ESMAP/EAdL survey. In the top 20% of the income bracket almost
30% of households benefitted from the previous lifeline tariff. As
noted paragraph 2.8 of this report, about 12% of residential
customers have more than one meter. Many of the customers may be
high income households unduly benefitting from the lifeline block.
The amounts of electricity covered by the subsidized blocks will

¥ g4 is currently implementing a reorganization.



still need to be reduced significantly, without penalizing the very
poor residential customers.

5.8 Customer classification. According to EdL data, about

245 customers classified as residential consume 33% of total
monthly residential sales. These customers have an average monthly
consumption of almost 10,500 kWh. The energy consumption scenario
of a typical upper income household is set out below:

(1) 3 air conditioners operating 24 hrs/day: 2,520 kWh
(1i) 3 refrigerators/and two freezers 350 kWh
(iii) 2 burner electric stove 300 kWh
(iv) Lights, TV, radio 400 kWh
(v) Other appliances 600 kwh
Total 4,170 kwh

5.9 This scenario, which assumes a generous array of

appliances, is well below even the consumption of the 245
households classified as residential customers. This discrepancy
arises either from a computer programming error or reflects an
incorrect classification of these customers.

5.10 EdL presently records 2000-3000 customers in the
commercial category, or less than 10% of their total customer base.
However, as shown in Figure 33 below, 42% of households surveyed

engaged in some kind of commercial activity. Ag_gngng_;g_nglghlg
belo half these households engaqge i jivities
that are ggtentiallg high enerqy consunmers: ;gstaurantsz coffee
shops; furniture makers, etgc. Although ESMAP only surveyed the

residential sector, this high level of commercial activity within
the households suggests some commercial activity may rnot be
captured in current EdL categories. It is recommended therefore,
that EdL review its classification procedures to ensure that
commercial activity is correctly identified and metered.
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Table 13. Types of Business Activities
District
All 4

Type of Business Actv. District |Sysattanak [Chantabouri| Sysettha [Sykhottabong
Beauty/Barber.cccececasne 2.3% 4.0% 1.9% 0% 2.6%
Food & Beverage...caee.. 7.0% 6.0% 13.5% 6.7% 0%
TailoPieeescesssacencens 4.7% 6.0% 7.7% 0% 2.6%
FUPRItUre. e vavasecansons 4.1% 6.0% 1.9% 3.3% 5.1%
Beverage & Conven,...... 17.0% 10.0% 13.5% 16.7% 30.8%
Convenience Store Only.. 11.1% 16.0% 11.5% 10.0% 5.1%
Drug Store/Clinic....... 1.2% 2.0% 0% 0% 2.6%
Gold/Silver.eceacccenase 2.3% .0% 5.8% 0% 2.6%
RepPAIr. cieseirocesconane 5.3% 4.0% 5.8% 6.7% 5.1%
Agriculture...cceecocees 8.2% 18.0% 1.9% 3.3% 7.7%
Handicraft... 19.9% 264.0% 9.6% 35.7% 15.4%
othersotob...OOQOO'C.ti' 17.0% L) 26.“ 16.n zo.sx
Household with Business. m 50 52 30 39
Total Percent..ececenecss 100.0% 100.0% 100.0% 100.0% 100.0%

Source: ESMAP/EDL Survey, 1991
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5.11 Non-metered and multiple-meter customers. This report
has highlighted the important number of shared meters in Vientiane.
Table 13 below shows the number of customers in a variety of
metered and non-metered categories.

Table 14. Estimated Number of Households with Meters Installed
Estimated Number

of Households
No meter (but consume electricity) 3,418
One meter 20,377
More than one meter 2,11
Total 26,706

Source: ESMAP/EDL Survey, 1991
5.12 The high percentage of shared meters should be of concern

to EdL for the following reasons:

(a) EdL has an aggressive program underway to meter all
customers. The high figure of non-metered, but
electricity consuming customers suggests that its effort
may be facing some obstacles;

(b) The practice of shared meters can weaken the impact of
demand management measures, because a higher price signal
does not alter the energy consumption behavior of the
unmetered consumer;

(c) Households with more than one meter, who are the highest
income customers, may be benefitting from the "lifeline"

block; and

(d) Multiple meters increase EAdL costs by slowing the meter
readers and increasing the possibility of errors in meter
reading. This leads to the possibility that customers
may pay less than would be the case if they had a single
meter.

5.13 edesi t Bilis. One way to begin to develop

an understanding of energy consumption behavior is through the
billing process. While the bill design is generally adequate,
additional information could enhance the customer’s understanding
of their electricity consumption, facilitate timely payment and,
over the longer term, begin to modify consumption behavior. For
example, the current bill provides the amount due and kWh consumed
as of the date of the meter reading. There is no information on
the period of time covered by the bill. As a consequence, if a
customer’s bill is higher or lower the next month, there is no way
for the household to determine the reason for the increase or
decrease (e.g. a longer or shorter billing period.) This
additional information could considerably reduce the disputes and,
therefore, the amount of time EdL employees have to spend resolving



these issues. Moreover, over the longer term and as tariffs rise,
the Cuitomer Services Unit can use this information to promote and
disseminate energy efficient behavior information.

5.14 Commercial and industrial sectors. This report has

focussed on residential energy consumption patterns and trends. It
has also suggested that significant growth in electricity
consumption in the commercial sectors could represent a major
constraint to EdL’s export capacity over the medium to longer term.
This trend underscores the need to examine the role of the
commercial sector in both the base and peak demand. Existing
commercial activities (e.g. hotels, guesthouses, cafes, etc.) are
good candidates for energy saving measures. However, energy
efficiency improvements in new construction are far more cost
effective than retrofits.

5.15 Recommendation: EAL should conduct energy audits in a
sample of existing construction in vientiane (e.g. hotel,
guesthouse, restaurant, ministry) to determine electricity
consumption patterns and opportunities for improvement and develop
a program for implementing audit recommendations. These audits
could be carried out within the framework of the proposed
cooperation arrangement with an AaAsian utility. It is also
recommended that EAL examine the need to incorporate energy
efficiency improvements in new construction.

5.16 The ESMAP/EJL survey did not examine energy consumption
patterns in existing industry on the Vientiane Plain. However, MOI
and EdL need to monitor the pace of industrial development
carefully to ensure that electricity is used as efficiently as
possible for process heat, while, at the same time, exploring cost
effective fuel substitution alternatives. At current tariff
levels, electricity remains the cheapest energy source per
effective kWh. It is, therefore, important for the MOI and E4L to
consider the development of a capacity to survey energy use in the
industrial and commercial sectors and identify measures to promote
rational energy consumption, while these sectors are still in their

infancy.
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VI. RECOMMENDATIONS ON DEMAND MANAGEMENT

6.1 This report proposes several actions and makes
recommendations to EAL and to the Government of the Lao PDR to
begin to manage the domestic demand for electricity in urban
Vientiane. They consist of: 1low and no-cost measures to begin to
focus on the issue of demand management in the residential sector
and medium-term recommendations to assess the feasibility of
identified energy efficiency programs. 1In the latter case, some
external financing will be required. The recommendations are
detailed in Annex VI.

Edl: Building Institutional Capacity: Mo/Louw Cost Short-Term Actions

Bill should
increase for
No those effected, Yes Check first for
if not computer computer error
error
i LE Will not impact the
No uinimal' Yes very poor
No Bill should Yes Identify obstacles in
increase current action program
Establish better
No No No understanding of
. customer behavior




Energy Management Program: Low-Cost Recommendations over the Nedium-Term

Yes
Avoided Ninimal i t on
7.3 MW (peak) Minimal domestic customer bitl will
consumption require EdL intervention
of 7.3 MW
Yes Ninimal impact on
Avoided customer bill will
2 M4 (poak) Minimal donsatic jroguire Edl intervention
consutption | “.oquire compensation for
of 2w lover power factor
Cannot estimate e Demfon Early action required to
at this time structure curb trend
Yes, if Minimal under
{mplemented current
uit:ehhinei ;:r;ffs. Could
comprehensive mportant at
demand-side | higher tariffs Inpects are difficult to
m:a;::n;nt ;“v;r::lm possible accompany any significant
efficiency management tariff increase
program program
' should be undertaken
Likely n.e. Possible ng’lg{{;ng:"g :r::ok::d
equipment
‘ Offers iﬁ:}t;;t .
Cannot estimate prospects {n o
Likely at this time Possible growing commercial

activity
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THE COMPARISON OF EXFORT EARNINGS WITH DOMESTIC CONSUMPTION

o T | 1991 Loo POR Produckon Coste for Nonfovekued Acses | W
Coaat Catagory Total Export Domastic Alocation Method
{in thousends US$) Uso
Sedlaries $885 467 $818 Bort aloustod based on
salaries® 166/1698°parcantags exports from MNam
Ngum
Bonefits 483 $8 M7 Export allocated besed on
salaries® 166/1698" perceniage exports from Nam
Noumn
Bulk Purcheses $1,108 $0 41,108 All purchases are for domsetic consumpton
| Other Cash Operating $2,369 447 $2322 2% alooatsd to exports sincd primarlly fuel, O&M
Bxpenses for domeetic wse
Depreciation 46413 $1.380 45,033 Export allocated based on Nam Ngum 50 year
amortized cost ® % of export generadon
Major Repaire $2.565 41416 41,150 BExport alocated based on Nari Ngum % of Assets
* 9% of export generation
bterest 45,600 41,000 44,600 Bxport slocated bassd on Nam Ngum interest © %
of export genaration
Principal $1.688 4844 $844 Export allocated based on Nam Ngum % of Assets
© % of export generation
Tawe $6,797 44,104 42,693 Bxport & Domestc are actual
Totdl $27508 | 48834 $18.644
Cost per kWh delivered %0012 | 90057 “
Bosic Data For Allocatons “
Totad Nem % Bgort 9% | Viengane %
Ngum
Generation (GWh) 827 70 83.1% 658 725% 212 2715%
Sales (GWH) 8n 23 83.1% 646 TBA% 178 246%
I Traramission Losses (GWh) NA 24% 13 2.3% 8 23%
!
I Distbuton Losses (GWhH) k<73 16.0% NA NA 29 13.7%
' Ascsots (Mw) 197 160 76.1% 109 725% 41 275% |
|
} Ervployees 1596 168 104% ]
| |
| Dats are Taken from Appendix 4, Green Cover SAR Provincial Grid bviegration Project =
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URBAN RESIDENTIAL/COMMERCIAL ENERGY CONSUMPTION SURVEY:
VIENTIANE, LAO PDR

Introduction
1. This annex describes the main features and implementation

of the Residential/Commercial Energy Consumption Survey (RECS).
The RECS was a cooperative effort of ESMAP, the Ministry of
Industry and Handicrafts and Electricite du Laos (EDL). It was
designed and implerented in Vientiane from July 31 to September 30,
1991 and constitutus the basis for the analysis presented in the
main text of this report. The field work was managed by an ESMAP
Survey Coordinator and was carried out under the auspices of EDL,
in particular, Mr. Khamphone Saignasane, Deputy General Manager.
Mr.Na Naopphakdy, Manager of the Electronic Data Processing
Department, was assigned as EDL counterpart for the duration of the
survey.

2, Developing a 1local capacity to design and implement
surveys as part of EDL’s mandate was a major objective of the ESMAP
activity. Prior to start-up of the ESMAP mission, EDL agreed to
provide 3 personnel to be trained in survey research methods, data
collection and analysis. The three EDL staff, members of the
Electronic Data Processing and Planning Department, participated in
all phases of the study. .,

3. Attention was paid to the development of both the Lao
public and private sectors in skills development in energy
planning. Seven local consultants and the three EDL trainees
participated in a 3-~week training session taught and supervised by
ESMAP’s Survey Coordinator. The sessions addressed issues
including general survey research methodology, interviewing
techniques, questionnaire design, and sampling techniques.
Training and feedback continued during the implementation phase,
including problem solving during survey conduct, database
construction, data entry and elementary statistics. As a result,
the survey project provided a comprehensive hands-on training
vehicle for participating staff and has enabled the knowledge
transfer research methods to a core group of EDL staff and the
private sector.

Survey Objectives

4. National energy strategy and policy development has
focussed overwhelmingly on the supply of electricity as an export
commodity and for local economic development. Over the past
decade, the Government has pursued a policy of cross-subsidizing
local sales from exports. However, as the local demand for
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electricity has been growing at about 7% per annum, EDL has
provided increasing amounts of electricity for local consumption
with high cost assets that were financed largely by debt. As a
result, the financial cushion that has been built into these
exports sales has gradually eroded.

5. During a decade of aggressive investment in hydroelectric
generation, scant attention has been paid to the nature of the
domestic demand for electricity, and patterns and trends in this
demand over the longer term. This information is, nonetheless,
vital for energy sector planning and policy formulation, all the
more so as the growing demand for electricity services cuts into
EDL’s export capacity. The overall aim of the ESMAP activity was
to assist EDL to assess and evaluate energy consumption patterns
and trends in the residential/commercial sector in urban Vientiane,
which represents about half of Lao PDR’s domestic electricity
consumption.

6. The objectives of the survey were to:

a) determine residential/commercial electricity and fuel
preferences, energy consumption and appliance ownership
in urban Vientiane;

b) identify patterns and determinants of energy use among
urban residents;

c) evaluate the potential for energy efficiency improvement
and conservation techniques;

d) define issues and options for policy and program
intervention and remedies in critical areas of energy
sector; and

e) provide hands-on experience and transfer of knowledge on
survey research and analysis.

Desi

7. The Vientiane municipality consists of 7 Districts
(Maung) and 411 sub-districcs (Ban); a total of 61,561 households
live in the municipality. The area is diverse geographically and
a large area is still considered rural. Based on the population
density and economic activity, only 4 Districts around the center
of Vientiane (along the 10 to 15 miles strip of Mekhong river) bear
urban characteristics. The survey targeted these districts
(Sisattanak, Chantabouri, Sysettha and Sykhottabong), the 108 sub-
districts (Ban) and 26,706 households. This is where the bulk of
the commercial activity occurs. It is also an area considered to
be a concentration of households with a high level of energy
consumption, particularly electricity.
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8. The universe of the sample design included all housing
units occupied as the primary residence in 108 sub-districts (Ban)
of the above-mentioned 4 major districts (Maung). The total sample
of 405 households (1.5 perce t of the total households in each sub-
district) were drawn from the Housing Regigtration Documents using
simple random sampling (SRS) techniques. The Housing Registration
document is required to be filed for every household. The document
lists the address, names, and photographs of every household
member. Any migration, death or birth in the household must be
recorded and registered in this document. Tables 1B and 2B outline
the number of sub-districts (Ban) and households chosen as the
population, and the total number of sub-districts (Ban) and
households in each district (Maung).

Jable 18. Number of Sub-District (Ban) Used as the Universe
(Population Frame)

Number of Total

District Ban Chosen Number of Ban

(Maung) as the Universe in the District
Sisattanak 29 40
Chantabour{ 32 37
Sysettha 20 54
Sykhottabong 27 59
Total 108 190

Source: Statistics Office, Department of Economic, Planning and Finance,
Vientiane Municipality.

Jable 28. Number of Households Used as the Universe
(Poputation Frame)
Number of Total

District Ban Chosen Number of Ban

(Maung) g the Universe in the District
Sisattanak 6,881 8,691
Chantabouri 8,227 9,768
Sysettha 5,440 10,049
Sykhottabong 6,158 10,865
Total 26,706 39,301

Source: Statistics Office, Department of Economic, Plamning and Finance,
Vientiane Municipality.

Data Collection
9. Fieldwork was conducted by ESMAP Survey Coordinator,

local consultants and EDL staff. A pilot test began on August 22-
28, 1991; the field interview work began on September 1, 1991 and
was completed on October 4, 1991. The sample consisted of 405
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households, of which 171 engage in some type of commercial activity
from their residence. The names (head of the household) and
addresses of the sampled households were given to the sub-district
official where the households were located; the governing office of
the sub-district contacted the sampled household and arranged an
interview appointment with either the head of the household or
housewife. Personal interviews were conducted on all 405
households at the respondent’s home. Depending on the complexity
of energy usage, and appliance ownership in the household,
interview times ranged between 30-60 minutes, averaging 45 minutes.
In the sub-districts where a high concentration of Vietnamese
immigrants are 1living, enumerators fluent in Vietnamese were
assigned; two interviews were conducted in Vietnamese.

10. The questionnaire was translated into the Laos language
and piloted by the enumerators and EDL personnel. Questions
captured socio-economic information, all types of energy used
including guantity and costs, appliance ownership, and appliance
characteristics such as wattage and year of acquisition. At the
end of interview, respondents were asked for permission to record
kilowatt-hour consumption from the electric meter. Before leaving,
the interviewer informed the respondent that he/she would return
within 2 to 5 weeks to record kilowatt-hours from the electric
meter once more. This return visit was done to ensure that
accurate kilowatt-hours of electricity consumption and expenditure
data could be obtained.

ec city Co t t

11, To ensure the accuracy or electricity consumption and
expenditure data (and avoid missing consumption data), the
individual household electric meter was read at the time of
interview and the kilowatt-hours usage was recorded again during
the last week of the survey fieldwork. The time period between the
first and second reading ranged from 15 to 35 days. In addition to
this prospective collection of kilowatt usage data, enumerators
asked the respondent to show his/her previous electric bills.
Enumerators were trained to read meters properly and interpreted
bills correctly. Data from both of these sources were translated
into survey form. By collecting electricity consumption data from
both sources, the consistency and accuracy of electricity usage
data was compared and cross checked.

12. After reviewing the retrospective billing data,
consumption data from electric bills were only used to verify if
the electric meter was read correctly. Electric billing

information presented several unsolvable problems: a) meter
readers who do not have access to the meter, do not estimate
electric bills systematically; b) bills were discarded after
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payment; c) available bills were not consecutive - the design of
EDL electric bill requires 2 consecutive bills to determine the
number of days between current and previous reading, and d) the
billing sequence time frame presented by the householders varied
significantly, some households presented bills from 1990, some from
1989. 1In short, electricity consumption data used throughout this
report was from the prospective meter reading completed by the
enumerators during August 22, 1991 to October 2,1991. Expenditure
of electricity was calculated firom the most current tariff
structure,

Enumerators

13. The enumerators’ educational training was diverse both
subject-wise and geographically. Subject specialties included
statistics, economics, education, veterinary medicine, with
training received from university settings in the former USSR,
Vietnam, Lao PDR and Cuba. All of the enumerators had at least
some background in statistics but lacked formal training in survey
research and interviewing techniques. As a result, extensive
training was required prior to survey administration in order to
reinforce the systematic process of survey research methods. All
7 enumerators initiated a 3 weeks training session taught and
supervised by ESMAP’s survey coordinator. The material emphasized
general survey research methodology, sampling techniques,
questionnaire design and interviewing techniques. During the
training, all participants were given full opportunity to provide
feedback and necessary changes were incorporated into the survey to
ensure that clear and accurate questions applicable to the typical
Lao households. As part of the training, enumerators were required
to conduct and complete practice interview in class, as well as in
the field. The materials from the practice were reviewed, evaluated
and discussed with the enumerators by ESMAP Survey Coordinator.
Training and feedback continued during the implementation phase,
including problem solving during survey conduct, database
construction, data entry and elementary statistics. Data entry was
completed during the field work.

14. Each enumerator provided their own transportation.
During the first week of survey administration, each enumerator was
required to complete 1 or 2 interviews in the morning and report
back to the office in the afternoon. The interview experience was
discussed, problems the enumerator may have encountered discussed
and solutions identified. This was in addition to the pilot work
completed prior to the initiation of the field work. After the
first week, each enumerator completed 4 interviews per day.
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Survey Supervision
15, The survey field work was closely monitored by the ESMAP

Survey Coordinator and designated survey supervisors. Enumerators
were required to report to the office every day to personally check
his/her completed survey forms before returning them to the
supervisors and receiving a new assignment. Each completed survey
form was then reviewed by the supervisors and ESMAP’s survey
coordinator. Necessary clarifications were gleaned from each of
the enumerators. Surveys with incomplete or missing information
were sent back in the field again to be completed. Random checks
were performed by the ESMAP survey coordinator or supervisors to
et;sure proper execution of the interview by the enumerator in the
field.

Yable 38. Sub-District (Ban) Used as the Population Frame and
Number of Households Sampled.

1: Sisattanak

Name of Ban Househoid No. of Sample
1.  Beunkagnong Neua 177 3
2. Beunkagnong Tay 222 3
3. Dongpalane Tha 258 4
4. Dongpalane Thong 252 4
S. Kao ngot 236 4
6. Kcknin 103 2
7. Nongchen 396 6
8. Phanemane 139 2
9.  Phapho 202 3
10. Phasay 174 3
11. Phiawatt 137 2
12. Phone Papao Tha 276 4
13. Phone Papao Thong 312 ]
14. Phonesavane Neun 303 S
15. Phonesavane Tay 145 2
16. Phonsinouane 436 7
17. Phosay 104 2
18. Saphanethong Neua 259 4
19. Saphanethong Thong 365 -]
20. Sasphanethongtay 282 4
21. Saphathong Kang 154 2
22. Simouang 280 4
23. Sokpalouang 138 2
24. Suanmone 186 3
25. Tha Phalane Say 330 -]
26. Thatkao 249 4
27. Thongkan 316 s
28. Vat Nak 338 5
29. Vat Sop 112 2

JOTAL 6,881 106




- 66 -

Annex II
Page 7 of 66

2: Chantabouri{
Name of Ban Household No. of Semple
1.  Dongmieng 378 6
2. Dongpalep 285 4
3.  Hatsady Neua 202 3
4. Hatsady Tay 252 5
S. Haysok 312 5
6.  Hong Kay Ket 123 2
7.  Hongka Neua 261 4
8.  Hongka Tay 258 4
9.  Hongseng 132 2
10. Koualouang Neua 384 6
11. Koualouang Tay 411 é
12. Misay 280 4
13. Phontong Chommany 391 6
14. Savan 297 4
15. Saylom 214 3
16. Sibounheuang 335 S
17. Sidamduan 292 4
18. Sienggneune Tha I 6
19. Sienggneune Thong 284 4
20. Sihom 290 4
21. Sisavat Kang 276 4
22. Sisavat Neua 73 3
23. Sisavat Tay 346 S
24. Thongkankham Neua 246 4
25. Thongkhankhem Yay 282 4
26. Thongsannang 350 5
27. Thontoum 285 4
28. Vatchan Tha 229 3
29. Vatchan Thong 280 4
TOTAL 8,227 3
3: Sysettha
Name of Ban Household No. of Sample
1.  Hongke 397 é
2.  Nasay 369 é
3. Nongbone Neua 233 3
4. Nongsantho 234 4
5. Phay 285 4
6.  Phonekeng Neua 156 2
7.  Phonephanao 37 é
8. Phonesaat 232 3
9. Phonkeng Tay 250 4
10. Phonsay 419 6
11. Phonthan Tay 180 3
12. Phonthane Neua 289 4
13, Saphanmo 253 4
14. Sisangvone 257 4
15. Thatlouang Kang 314 5
16. Thatlouang Neua 292 4
17. Thatlouang Yay 259 4
18. Chommany 208 3
19. Thatlouang Thong 194 3
20. Viengchaleun 247 4
TOTAL 5,440 82
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43 _Sykhottabong
Name of Ban Household No. of Sample
1.  Akad 316 H]
2. Dongnasok Neua 301 5
3.  Dongnasok Tay 252 4
4.  Gnapha 216 3
S.  Khounta Tha 262 3
6.  Khounta Thong 172 3
7. Meuan Vatha 162 2
8.  Meuan vathong 268 4
9.  Nakham 300 5
10. Nongbuathong Neua K3} 5
11.  Nongbuathong Tay 280 4
12. Nongduang Neua are 4
13. Nongduang Tay 275 4
14. Nongduang Thong 212 3
15. Nongpanay 210 3
16.  Nongsanokham 106 2
17. Oubmoung 181 3
18. sibounheuang Tha 204 3
19. Sibounheuang Thong 184 3
20. Sikhay Tha 254 4
21. Sikhaythong Neua 219 3
22. Sikhaythong Tay 157 2
23. Sithane Neua 27 4
24, Vattayngay Tha 169 3
é5. Vattayngay Thong 162 2
26, Vattaynoy Tha 246 4
27. Vattaynoy Thong 194 3
TOTAL 6,158 94
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Laog Urban Residential/Commercial
Energy Demand Assessment Study
Sample Questionnaires

This survey is part of the a study designed to assess and evaluate the energy consumption in the
residential/commercial sector in urben Vientiane. The study is conducted under the joint cooperation between
World Bank and the Ministry of Industry and Handicraft. The overall goal of the study is to assist the
government to review and evaluate the current energy consumption patterns and trends of residents in the urban
area of Vientiane. Relying on the questionnaires, the study will collect informstion regarding energy usage,
energy using appliance holding, household income, expenditure and in particular total amount of monthly energy
consumption and expenditure. Information collected frem this survey will be used for statistical analysis only,
and will be kept confidential, especially the name and address. Name and address are solely used by the manager
to: (a) correct the discrepancies of the information (if there exist any}; and (b) to verify whether the interview was actually

taken place.

Things to do for the Survey
1. Do spot check for the customer number, meter number and see if both number correspond to the correct
customer.
2. Survey the appliance market and make codebook for appliance brand, make, wattage, and size.
3. Check the normal unit of charcoal regularly sold in the market, such as tin, sack.

For example, how many kilogram in a sack.
how many kilogram in a tin.

4. g:ectl( the normal unit of firewood regularly sold in the market, such as small bundle, large bundle,
eel, etc.
For example, how many kilogram in & sack.
how many kilogram in 8 tin.

5. Check the normal unit of kerosene regularly sold in the market, such as bottle (.750 ml), liter, tin
(20 liters, etc.).

6. 2gezgtagain if there are only 2 type of cylinders for LPG regularly sold in the market, i.e., 15 Kg and

7. Laos household prefers glutinous rice to sweet rice, how about non laos?

8. Make sure that we can obtain letter from the government to identify ourselves to the household.

9. Make a visit to every household prior to the interview.

10. The point in #9, is more crucial for inline measurement because we walk in and stay for some time.
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Survey Form for
Laos Urban Residential/Commercial
Enetgy Demand Assessment Study
Identification

1.1 Customer Number:

1.2 Meter Number: (First Meter)
Usage Reading: Kilowatt-Hours
Meter Number: (Second Meter)
Usage Reading: Kilowatt-Hours
FMeter Number: (Third Meter)
Usage Reading: Kilowatt-Hours
Meter Number: (Fourth Meter)
Usage Reading: Kilowatt-Hours

1.3 Meter Reading Date: ___ /, / (DD/MO/YR)

1.4 Address:
District:
Ban:

1.5 Date of Intervieu: Time Starts________

Time End:

Name of enumerator:

Signature of enumerator:

Enumerators will be given another form to record the final meter reading.

1.6 Final Meter Reading
First Meter Second Meter Third Meter Fourth Meter

1.7 Date of Final Reading: / / (DD/MM/YR)

General Coding Instruction
-9 = Migsing information
-8 = Answer does not apply
-7 = Do not know answer



1.1

1.2

1.3

1.4

1.5

1.6

1.7
1.8
1.9
1.10

*[1] Vientiene Municipality
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Section 1: Soclo-Economic Information

Name of Respondent:
Code: {11 = Male;

[0) = Female

Sexs
Age: Years

Name of the Head of household:
Code: (1] = Male; {01 = Female

Sex:
Age: Years

Educational Level:
[1] = literate; [01 = Il{iterate

How many persons normally eat and sleep in the household?
(Fill §n according to age).

0-6yrs persons;
7 - 17 yrs persons;
18 - 60 yrs persons;
61 yrs & over persons;

Total persons.

Does your household usually prepare meals for the household’s
own consumption?
1) = Yes; [0) = No; if no skip @1.5.

Who usually prepares the meals for the household?
{13 = Head of the Household

[2] = Head of the Household’s wife or hushand

£3) = Other member of the Household

{4) = Maid/servant or Cook

[5] = other' smify...‘..C..."Q......Q..'."“....

Education Level

Wwhat is the highest education level of the adult member of the household?
[0) = Never Attended School

[11 = Primary (1 to 5 years of schooling)

[2] = Middle (6 to 9 years of schooling)

[31 = High School/Vocational (10 to 12 years of schooling)

[4] = College Education

(5] = Post Graduate

1.6.1 If the person never attended school, can the person read?
Code: [1) = Yes; (0] = No.

Number of children currently attending school
How many persons in your household are working?

Number of years the household Live in Vientiane municipality years.

1f the household have been living in Vientisne less than 15 years, please
indicate where the femily migrated from: .

Coding Number for name of province (Q1,10)
{10} Vientiane

[2] Phongsaly (111 Bolikhamsay
[3] Luangnamtha [12] Khammuane
{41 Oudomxay {13) Savannakhet
{51 Bokeo [14] Saravan

[6) Luangprabang {15) Sekong

[7]  Houphanh [16] Champasack
(8} Xayaburi [17) Attepeu

[93 Xiengkhuang
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a1

:

Sex
Age

Sex
Age

Education

a1

0-6
7-17
18 - 60
61 & Over
TOTAL

BT

lf

1.5

k

...........

a1

Q1
1

13

% (Interviewer enter code number 1 if respondent only moved within the Vientiane municipality)
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Z.z

2.3

2.4
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Section 2: Housing Unit

Enumerator fill in Question 2.1 informatfon concerning housing unit:

Main type of dwelling unit:
{11 = Row House (wood)

[2) = Row House (Brick)

£3) = Row House (Brick & Wood)

{4} = Single-detached (Modern House)

{5) = Single-detached (LAO HOUSE - MODERN)

16] = Lao House (Traditional Lao House)

(71 = Apartment

{8) = Communal Dwelling

tg] a other' smify IYTEEEXEERENRRR AR RN NRNR SR R XN X ]

Is there any part of your house used for business activity or commercial purposes?
{1} = Yes; [2] = No. 1f o, skip question 2.3.

1f there is part of the house which is used for business activity, please indicate
which type of business activity or commercial purposes?
{1) = Hairdresser/barber.

[2) = Food and Beverage.

{31 = Tailor/Dress Maker.

41 = Laundry.

(5] = Furniture Making/Carpentry/Store.

161 = Groceries & Beverage. (Such ag, coffee shop which also sell groceries)
{7) = Groceries Store (Only). (Not include coffee shop)

[8) = Clinic/Drug Store.

ale Coothing stone/G1ft Shop/Antiue Shop, 1 f1/uholesal
[10)= Clothing Store/Gift Shop/Antique Shop, Import/Export, Rete olesale
{11)= Repair Shop (i.e., bicycle, car, air Conditioning, etc.).

[121= Agriculture .

{13)1= Handicrafts

[1‘]8 others [ XEERNERNERZERNN RN A AR NE NN RN XN X

Does your family oun or rent this house?
{1} = Own

[2] = Rent

[3) = Government provided Housing

f4) = Family or Relative

[51 = Other, specify ..... secenscsssvassses



Section 3: Identification of Fuel types

Please indicate shich of the following fuele are used in any activity in your household during
the past 12 months? Coding: 11} = Used; {0] = Not Used

3.1 Electricity 3.1
3.2 Charcoal 3.2
33 Firewood 3.3
3.4 Kerosene 3.4
3.5 LPS 3.5
3.6 Diesel 3.6
Biomaas or any of crop vesidue

3.7 Sawdust 3.7
3.8 Coconut Shetl 3.8

3.9 other' M‘fy 0880980000800 0000900%0000000000000 3.9



4.1
4.2

4'3

4.4

4'6.

4.7
4.8

bitls (2 consecutive bills for each meter are needed).

- 73 -

Page
Section 4: Electriclty

How many years has your household had electricity: years.

1s the electricity used by your household only?
Code: [1) = Yes; ([0) = No

boes your household have to pay for the electricity service?
{11 = Yes; ([0) = No. (If No, skip Q. 4.4 to 4.8).

(!::d ges, who do you pay for the electricity service to?
ng:

{13 = Pay directly to EDL Bill Collector

[2} = Pay directly to Housing Office/Office

(31 = Pay to the neighbor

(41 = other, specify

Does your household pay for the electricity service in full (regular) price or
did you receive a discount?

Coding:

[1) = We pay in full (or regular) price.

[2) = We received discount for our electricity service.

[31 .oth.r' sm‘fy T A A2 XTI TEEER RSN R Y N A S 2

1f your household receives discount, please tell me the reason why does the
Ié::?ehold receives the discount or only pay part of the bill?
ngs
{11 = We receive discount because the head of the household works for the government.
{21 = Head of the household is a party official.
(31 = Head of the household is a Veteran.
{4} = The head of the household work for EDL.
[s] g other. sm'fy 6000080000000 380830080000000080080

8000000000000 0C0RCOROICOICICQRRTSS

what is the average electric bill per month last year? Kns.

what is the average monthly electricity usage last year? kih.

14 of 66

4.7
—04.8

After asking question 4.7 and 4.8, interviewer ask the respondent if he/she still have previous electric

see coding instructions:

Date of bill (enter the date-month-year): / Meter Number:
Last Meter Reading Current Meter Reading Total kih Cost Date Current
(kih) (kith) (Kns) Meter Reading
’ —— — Y S

Date of bill (enter the date-month-year): / Meter Number:
Last Meter Reading Current Meter Reading Yotal kwh Cost Date Current
(kih) (kih) (Kns) Heter Reading
— — o ] e

Date of bill (enter the Jdate-month-year): /. MWeter Number:
Last Meter Reading Current Meter Reading Total kih Cost Date Current
kuh) Ckwh) (Kns) Meter Reading

Date of bill (enter the date-month-year): / Meter Number:
Last Moter Reading Current Meter Reading Total kwh Cost Date Current
kith) Ckith) (Kns) Meter Reading
e Y S

Date of bill (enter the date-month-year): /1 Meteir Number:
Last Meter Reading Current Meter Reading Total kith Cost Date Current
kwh) CkWh) (Kns) Meter Reading
— e

pate of biil (enter the date-month-year): / Heter Number:
Last Meter Reading Current Meter Reading Total kwh Cost Date Current
Ckwh) Ckth) (Kns) Meter Reading

—
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skip this page during the intervieu

Enumerators must calculate muber of days, kih and Kns from the billing {nformation and ¢illing in the
section below at the office.

Meter Numbers: Perfod covereds ____ days Days
No. Unit Consumed: kith kéh _______
Amount Cue/oed: ___________ Kns ks
Meter Number: Period covered: days Days
Ho. Unit Consumed: kih kwh
Amount Duefowed: _______ Kns Kns
Meter Number: Period covered: days Deys _
No. Unit Consumed: _____ ____ kiWh kh
Amount Due/owed: Kns Kns



4.10

4.1

4.12

4.13
4.4
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Please tell me the reasons why the household does not have to pay for electricity?

Codings
{13 = Live in the government housing and electricity is provided.
[2) = The house is rented and electricity is included in the rent.

(3] = Friend/relative provided the house to live in for free including electricity.

[4] = othel‘, em'fy 0000000000 0000000000000000000

Does your household use electricity for the following purposes:
Code: [1) = Yes; (0] = No

4.10.1 Cooking

4.10.2 Boiling water other than preparing meal (such ag, boiling water to drink,
make coffee, tea etc.).

4.10.3 Hot water (use to heat water for bathing, washing clothes, etc.).
4.10.4 Lighting

4.10.5 Fen

4.10.6 Ironing

4.10.7 Refrigeration (use for refrigerator)
4.10.8 Cooling (use for air condition)
4.10.9 dashing Machine

4.10.10 Leisure Appliances

4.10.11 Pump Water

4.10.12 Air Pup

4.10.13 Business Activity

If the electricity supply for the household s also used for business activity,
g:g:se tell me what kind of business activity?

{11 = Hairdresser/barber.

{23 = Food and Beverage.

[3] = Taflor/Dress Maker.

141 = Laundry.

{51 = Furniture Making/Carpentry/Store.

{61 = Groceries & Beverage. (Such as, coffee shop which also sell groceries)
{71 = Groceries Store (Only). (Not include coffee shop)

{8} = Clinic/Drug Store.

[93 = Gold or Silver Smith,

£10)= Clothing Store/Gift Shop/Antique Shop, lmport/Export, Retail/Wholesale
[11)= Repair Shop (i.e., bicycle, car, air Conditioning, etc.).

[12)= Agriculture

t131= Handicrafts

[1‘]- others [ EXEFEFENERNENN NN SR RN R RN RN NKNN ]

During the past 3 months do you have any problems with electricity supply?
{13 = A Lot of Problems; (2] = A feu Problems; (3] = No Problem.

Over the past one month how many power outages have you experienced?

please tell me whether the following problems occur:

Coding: Fill in the answer with the code number in the provided space of each
problem stated.

Code: {1} = Daily; [2) = Weekly; [3] = Honthly; (4] = Rar ly; [5) = Mever.
4.14.1 Voltage Drops, dimming of Lights

4.14.2 Unscheduled poser cuts

4£.14.3 Unable to pay electric bilt

‘.1‘.‘ Otl’lel‘, smcify Sss0csss0sescscestssssssnsiee

—84.9,1
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Seoction 6: Other Fuels

Section 6.1: Charor al

If the respondent reports that charcoal {s used in Section 3, complete
section 5.1.

5.1 Does your household use charcoal? 5.1
Code: (1] = Fr tly;
{2) = Seldomly;
{31 = No, do not use charccal. (If no, skip to other fuel and check Section 3.)
5.2 During the month when your household use charcoal what percentage is used for the
following purposes: Q5.2
Code: 10%; 30%; S0%; 70X; 90%;
20%; 40%; 60%; 80%; 100%.
(1) Cooking & Boiling Water §}) —
(2) Heating Water (uashing clothes, .athing) 2) —
(3) Ironing 3
(4) Business Activities (Non-household use, such as, food, desert, business, etc.). (4)
(5) Other, specify ...cccoacoences (5)
Total (100%) TOTAL 100 %
5.3 On the average how much does your household spend on charcoal per month? 053
Kns per month
5.4 In which unit and number of units of charcoal does your household usually purchase? @5.6
Code:  [1] = Big Bag;
2] = Small Bag;
{3) = Kilogram;
[4] ] other' wify G00C 2000600000000 2000000
Enumerator must enter unit code number,
5.4.1 In general, which type of charcoal does your hcusehold usually buy? €5.4.1
Code: [1] = Charcoual using wood from sawmill; (2] = Charcoal using tree.
5.4.2a 1f buy in bag, how many bags does your household usually buy? —95.4.28
5.4.2b If buy in kilogram, how many kilogram does your household usually buy? a5.4.2b
5.5a In a typical month in which your household use charcoal, how many bags of charcoal
does v~ur household use? Bags a5.5a
5.5«a What is the average per bags your household usually buys? Kilograms 05,588
5.5b In a typical month in which your household use charcoal, how many kilogram of charcoal
does your household use? Kilograms a5.5b
5.6a  Which type of charccal did your household purchase last time? . 65.6a
Code: [1] = Charcoal using wood from saumill; (2] = Charcoal using tree.
5.6b What was the unit, price and amount of charcoal your family bought last time? Q5.6b
UNIT
Code: “[1] = Big Bag;
{2) = Small Bag;
£3) = Kilogram;
[4] s othel‘, smify 900 00veosssetstsnsanesn
1f bought in bag answer 05.6b1 to Q5.6b3. Q5.6b1
PRICE/BAG
NO. OF BAGS —_a5.6be
Weight (Average ueight of 1 unit in kg) __Q5.6b3
1f bought in bag kilogram @5.6¢1 to @5.6¢2. —75.6c1
HO. of Kilo
PRICE/KILO —_5.8c2

Section 6.2: Firewood

If the respondent reports that firewood is used in Section 3, complete section 5.2.
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Does your household use firewood? 85,7

Code: (1) = Frexntty.
2] = Sel
3] = No, do not use firewood. (If no, skip to other fuel and check Section 3).

ouring the month tmen your household use firewood what percentage {s used for the

folloui ng purposes
ogur 30:, 50%; 70K; 90%;
20%. 40%X; 60%; 80%; 100%.

(1) Cooking & Boiling Water 3}
(2) Hesting Water (washing clothes, bBathing) 2)
(3) Business Activities (Non-household use, such es, food,

dessert business, etc.). (3

(" other smify IXEXRX SRR RS REERE NN X J
Total (100%) TOTAL _:[@3:"

How does your household usually obtain firewood? Q5.9
Code: [1] = Purchase only;

{2) = Collect only. 1f check this answer, go to 0. 5.15 & @ 5.16.

[31 = Both Collect & Purchase;

(‘] s Othel", Wify: 0000000000000 0000e

—85.8

For households who purchase firewood

$.10

5.1

5.12

5.13

5.14

Interviewer ask the foltowing 3 gmtlons to only the household who
answer [1) or [3) in question 5

On an average how much your does household spend on firewood in 6 month? 05,10
Kns per month

In shich unit does your household usually purchase firewood? UNIT

espondent must enter unit code number, then check and enter the weight of
ﬂr-euood in kilogrem per unit,
Code: [1) = Small Bundle;
{2) = Medium Bundle
(3] = Large Bundle;
[4) = theel Barrow
{51 = Cubic Meter
t6] = Otl\er, w’fy 0000800020000 400000 e

5.11.1 Average WEIGHT of 1 unit (in Kilogram) 95.11.1

In the month vour household use firewood, how many of the typical units are used? e5.12.1
Units (from the amount bowf\

In the month mr household use firewood, how meny of the typical units are bought? 05,13
ts

which type of unit, price per unit of firewood when your family bought tast time? 05.14

Type 2f Unit TYPE OF UNIT

Price/sUnit PRICE/VNIT
No. of Unit HO. OF UNIT

Weight WEIGHT
(Average weigﬁt of T unit in Kg.)
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For households who collect firewood

5.15

5016

5.17

5.18

5.19

5.20

5.21

Interviewer ask the question 5.15 to only the household who answer [2] & [3) in question 5.9.

buring the month your household use firewood, please indicate the typical unit of
firewood your household cotlected or stocked?
Type of Unit Coding.
Code: (1) = Big Truck;
{2} = Pickup Truck,
3] = Tricycle Ltoad;
(4] = Wheel barrow;
(51 = Bicycte load;
‘6} s other' sm“y A EE AR SN EE RN R NN RN S RN NN NI

espondent must enter unit code number, then check and enter the weight of
firewood {n kilogram per unit.

Type of Unit TYPE OF UNIT
price/unit PRICE/UNIT
No. of Unit NO. OF UNIT
Weight WEIGHT

(Average ueigﬁt of 1 unit in Kg.)

J - 7% - .

S ——————
—————

Interviewer ask question 5.16 to only the household who answer (2,3] in question 5.9.

In the month your household use firewood, how many of the typical units are used?
Units (from amount col tected)

Section §.3; Kerosene

—2b

1f the respondent reports that kerosene is used in Section 3, complete section 5.3,

Does your household use kerosene? 5.17
Code: (1] = Frequently.
{21 = Seldomly.
[3] = No, do not use kerosene. (1f no, skip to other fuel and check Section 3).
lf)ml':ngi the month uhen your household use kerosene what percentage is used for the
0 ou ng purposes 5.8
ogu 302' 50%; 70%; 90%;
20%* l.oxo 60%; 80%; 100%.
€1) Cooking (4}
(2) Boiling Water (for drinking or, making beverage, etc.) €2)
(3) Heating Water (weshing clothing, bathing) 3)
(4) Lighting €4)
(5) Business Activities (Non-houschold use, such as, food, dessert business, etc.). (5) __
(6) Other, specify cocvevsccnoes ¢ _____
Total (100%) TOTAL _ 100 %

On the average how much does your household spend on kerosene per month?
Kns per month

In which unit and mmber of units of kerosene does your household usually
purchase?

Type of Unit YYPE OF UNIT
No of Units _____ NO. OF UNITS

Resrndent must enter unit code number, then check and enter the
weight in Liter per unit,
Code: ({13 = 0.750 ml bottle;

2] = 1 titer;

{31 = Tin container;

{4} = S liters container;

[5) = 10 liters containers.

{61 = 20 liters containers

(n s other‘ sm‘fy 00006000000 ss0 b0

In a month in shich your household use kerosene, how many of the typical unit of
kerosene are used? ____________ Units

a5.19

Q5,20
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5.22 What was the price of kerosene per unit when your family bought last time? 95,22
Type of Unit TYPE OF UNIT
Price/Unit PRICE/UNIT
No. of Units No. OF UNITS

(Average weight of 1 unh Tn liter)

Section 5.4: Diesel
1f the respondent reports that kerosene is used in Section 3, complete section 5.4.

5.23 Does your household use Diesel? —5.23
Code: [1] = Fremntly.
{2] = sel

(31 = No, do not use kerosene.
(1f no, skip to other fuel and check Section 3.)

5.24 During the month uhen your household use diesel what percentage is used for the —s.2

follouing rposes
Toks Tsox;  so%; 70N 90K
20%- 40%; 60%; 80%; 100%.
(1) Cooking $))
2) Boilim Water (for drinking or, making beverage, etc.). )
(3) ueatino Water (washing clothing, bathing) 3)

(4) Lighting 4)
(5) Business Activities (Non-household use, such as, food, dessert business, etc.). (S)

(6) Oth‘l‘, sm‘fy eces0s0s0s0s00

Total (100%) 1om. ___u__
5.5 On the average how much does your household spend on diesel per month? Q5.25
Kns per month
5.26 In which unit and number of units of diesel does your household usually purchase? Q5.26

Code: ({11 = 0.750 ml bottle;
21 = 1 liter;
{3) = Tin container;
[4) = 5 Lliters container;
{5} = 10 liters contafmrs,
161 = 20 liters containers
[7] s oth‘r’ 8msify 00000 ¢0000000000000

t must enter 1 ¢t code number, then check and enter the weight
in liter per unit.

Type of Unit TYPE OF UNIT
No of Units NO. OF UNITS

5.27 In a month in which your household use diesel, how many of the typical unit of Q5.27
diesel are used? Units

5.28 What was the price of diesel per unit when your famjly bought last time? 05,28
Type of Unit TYPE OF UNITY
Price/Unit PRICE/UNIY
No. of Units (Average weight of 1 unit in Lliter) No. OF UNiTS

Section 6.5: LPG
1f the respondent reports that LPG is used in Section 3, complete this section.

5.29 Does your household use LPG? Q5.29
Code: [1]) = Frequently.
(2) = Seldomly.

(3] = No, do not use charcoal. (If no, skip to other fuel and check Section 3.)



5.30

5.3

5.32

5.33

5.34

Annex I
Page 21 of 66

During the month when your household use LPG what percentage is used for the - 65,30
following purposes:
Code: 10%; 30%; S0%; 70%; $0%;

20%; 40%; 60%; 80%; 100%
(1) Cooking ) e
(2) Boiling Water (for drinking or, making beverage, etc.). @ _
(3) Heating Water (uashing clothing, bathing) & ) I
(4) Lighting “
:Z) su:iness Ac:ivities (uon-household use, such as, food, dessert business, etc.). (2;

) Ot er sm Y 2000000000000 . (
Total (100%) TotAL _T00 X
On the average how much does your household spend on LPG per month? —05.31
Kns per month

In which size of cylinder and number of cylinders of LPG does your household
usually purchase? Code of cylinder size 05,32
Code: (1] = 4 kg. orange color cylinder;

[2) = 5 Kg. orange color cylinder;

[3) = 15 kg. small cylinder;

(4) = 48 Kg. big cylinder.
How many days will the typical size of LPG cylinder your family bought last? 0533

Days

what was the price of LPG per cylinder when your family bought last time? —05.36
PRICE Price/Cyls
Code of cylinder size Size of Cyls

Numbers of cylinder Ho. of Cyls
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Saection 6: Houschold Appliances

6.1: Electrical Appliances

‘ In this section I will ask you about all of the electrical appliances which you:r family is
using.

6.1.1 Lighting

Cousd you tell me how many lamps, capacity of each lamp and the mumber of hours used each day
for Lighting in your household?

Incandescent Lamp

Capacity
{Watt)

5

10

25

40

60

75
100

> 100

Fluorescent Lamp

Lapacity
(Hatt)

5

10

25

40

60

7
100

> 100

6.1.2 Household Appliances

In this sub-section, I would tike to find out if the household has any of the following
elactrical appliances.

1f the household does not own that particular appliances enter “04; If the household has more
than one, then enter the mumber the household owns, and add the total wattage of each type of these

appliances.

T B T
IR

[T BE T EE

Number of Most Often Used Yotal

SPeCify; coeescocecess

R X R AR N Y X

Appliance Brand Code_Size Watts Has Since

Refrigerator: 19 __
Freezer: 19__
Electric Fan: 19__
Afr Conditioning

(window unit): 9__
Air Conditioning

(split type): 19
Electric Iron: 19
Washing Machine: 19
Electric Water Pump: 9 __
Electric Air Pump: 19 __
Electric Hot Water Heater: 9 __
Others Appliances, 19

R
T

©0000000 2000000000000
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Please, provide additional information regarding the previous household appliances.

6.1.2.1 1f the household has refrigerator, please indicate whether the one most @6.1,2,1
often used is frost-free. Code: '[ ) = Yes; [2] = No.

6.1.2.2 1f the household has electric fan, please indicate the type and size of
gg_gn;&n your household has.
Code: [1] = Table Fan; [2) = Cefling Fan; (3) = Floor Stand; [4) = Box Type.

Iype of Fan

:

ls

Il

6.1.2.3 1f the household has window Air Conditioner unit, pltease indicate the
size of each unit your household has.

Make/Brend Unit Number $ize (Ton) Hatts

68.1.3 Lelsure/Entertainment Electrical Appliance

In this sub-section, 1 would like to find out if the household has any of the following
leisure/entertainment electrical appliances.

Number of Most Often Used Total

l

Appliange Bread Code Size Watts Has Since

B3W Television: 19
Color TV: 9 __
Video Player (VCR): 19
Radio/Tape:s 190
Stereo Component

Portable Receiver/

Radio/Tape (using AC) 19__
$tereo Component

Non-Portable Receiver/

Redio/Tape (using AC) 19 __
Others Appliances,

smify; I Z A XX RN R R XN N ] 19._-.

P99C 0000000000008 P0ESs S ——— 19.__

[ FE RS SR REY N] [ X EREEE XX 19.__-

19

8.1.4 Electric Cooking Appliances

In this sub-section, 1 would like to find out if the household has any of the follouing
electric cooking appliances or utensils.

Number of Most Often Used Total
Appllance Brand Code size Watts Has Since

$8 00 50PN RIOIIGEEOIOIGIOTS

Electric Rice Cooker: 19
Electric Stove: 19 __
Electric Oven: 19
Electric Wok: 9 __
Electric Kettle: 19 __
Microwave Oven: 19 .
Toaster Oven: —_— 19__
Elec. Heat Torch: 19
Others Appliances, 19

8pecify; seveevasccens 19__

S P00 POSSRIISIGICLOERSRLY O ———— 19-

———— 19

ees000000200ssEsERRsOS
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In this sub-section, 1 would Like to find out if the household has any of the following non-electric

appliances or utensils,

Kerogene Stove:
LPG Stove:
Charcoal Stove:
Firewood Stove:
simple Wood Stove:
Sawdust Stove:

Number

11111E



7.1

7.2
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Sastion 7: Household Attikude

Is your household planning to buy new electrical appliances in the near future? 97,1
Coding: [1) = Yes; [2) = No

lf YQS‘ mify 2050008000800 d000080a00
For the following statmts’ please tell me whether you:

{1] Strongly Disagree; (2] Disagres; (3} Agree; {4) Strongly Agree; or
{5 Have No Opinion.

7.2.1 1 prefer to cook food using charcoal bacause it taste better. —er.2.1

7.2.2 1 think electricity bill from EDL is expensive. -97.2.2

7.2.53 Using electricity for couking is very convenient and clean. —97.2,3

7.2.4 1f the price of elactricity is not the main factor, 1 would always use 97.2.6
electricity for cooking.

7.2.5 Generally Food cooked by charcoal taste better than food cooked by —07,2.5
electricity or LPG or kerosene,

7.2.6 By comparison using electricity for cooking is the more expensive than —07.2.6

using woodfuel.



8.1

8.2

Section 8: income and Expenditure

What is the total combined household income per month of everyone who are working?

Salaries Kns
Wages Kns
Profit from Business Kns
Remittances Recefved Kns
Government Allowances or Welfare Kns
Agricultural Activities Kns
Handicraft Kns
Other Kns
Total Kns
What is the household monthly expenditure?

Rice Kns
Foodstuff and bever Kns
Cigarettes & alcoholic drinks Kns
Clothing Kns
Education Kns
Medical care/Medicines Kns
Travel & transportation Kns
Housing (i.e. rent, repair) Kns
Water Kns
Telephone Kns
Energy (including all types of energy) Kns
Miscellaneous Kns
Total Kns

Annex II
Page 26 of 66
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Jable 1A. Socioeconomic Indicators

W District
A
Districts | Sysattanak jChantabour{ Sysettha |Sykhottabong
Age of Respondent
MeaNn....seesensncncnces 41 38 44 41 42
valid cases...t..o“... 405 1“ 123 82 9‘
Sex of Respondent
Femalessercecerasennass 55.1% 58.5% §0.4% 59.8% 53.2%
Male.cveeesearocnannaas 44.9% 41.5% 49.6% 40.2% 46.8%
Valid CaseS.veeeceeecanee 405 106 123 82 9%
Highest Edu of HH Member
Adult Education...c.... 2% .0% 8% 0% 0%
Primary School.veeesess 8.9% 8.5% 9.8% 7.3% 9.6%
Junior High School..... 22.7% 26.5% 20.3% 26.46% 22.3%
Senfor High School..... 43.2% 61.5% 41.5% 42.7% 47.9%
Collegeiveaceecervosene 23.5% 22.6% 26.8% 23.2% 20.2%
Above College.....cceuee 1.5% 2.8% 8% 2.4% 0%
Valid CaseS.ceecrecescsee 405 106 123 82 96
No. of Persons in the HH
MeaN..ccceecercvsonnaas 7 6 7 7 7
Valid CaseS..ecvescecse 405 106 123 82 9%
Total income per Month
MeaNn..cereeescccsnssene 179807 154615 203554 191463 166971
(AR AR NEREREE NN RN NE NN NN X ] 405 1“ 123 & 9‘
Table 2A. Households with Business Activity
District
Part of House is Used All & Sysattanak [Chantabouri| Sysettha |Sykhottabon
for Business Districts 9
MOuvcevecnsenssacascaans 234 56 I3 52 -1
percent.ceceececescons 57.8% 52.8% 57.7% 63.4% 58.5%
V“OOOQOOIOQOOOOOOOOO'OO 171 so 52 30 39
percent..ccececccsocnss 42.2% 47.2% 42.3% 36.6% 41.5%
Total Responses......... 405 106 123 82 94
perceNt..ocescecssccss 100.0% 100.0% 100.0% 100.0% 100.0%
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Jable 3A. Types of Business Activity
District
All 4
Type of Business Actv. pistricts |Sysattanak |Chantabouri| Sysettha |[Sykhottabong
Beauty/Barber.....cvee e 2.3% 4.0% 1.9% 0% 2.6%
Food & Beverage..cc.coes. 7.0% 6.0% 13.5% 6.7% 0%
Tai‘or‘.......'..‘...‘.. ‘ln 6l°x 7.” 'o% 206x
FUrNitUr@esvecnsesconans 4.1% 6.0% 1.9% 3.3% 5.1%
Beverage & Conven....... 17.0% 10.0% 13.5% 16.7% 30.8%
Convenience Store Only.. 1.1% 16.0% 11.5% 10.0% 5.1%
Drug Store/Clinic.c.ceee 1.2% 2.0% .0% 0% 2.6%
Gold/Silver.ceeesacaseee 2.3% 0% 5.8% 0% 2.6%
RePAIP.ceeersescsccnrane 5.3% 4.0% 5.8% 6.7% 5.1%
Aggriculture...ceceeenee 8.2% 18.0% 1.9% 3.3% 7.7%
Handicrafteeeeeceeccanss 19.9% 26.0% 9.6% 36.7% 15.4%
OtherS..eeececansecccnsne 17.0% 4.0% 26.9% 16.7% 20.5%
Household with Business. 171 S0 52 30 39
Total Percent...cesess 100.0% 100.0% 100.0% 100.0% 100.0%
Jable 4A. Distribution of Total Femily Income per Month
District
All & —a-
Income Class Districts Sysattanak {Chantabouri Sysettha [Sykhottabong
Income < 75,000......... 81 32 20 15 1%
(percent)e.ccecerssccss 20.0% 30.2% 16.3% 18.3% 14.9%
Income 75,000-102,000... 82 23 24 18 17
(percent).ceceesceccas 20.2% 21.7% 19.5% 22.0% 18.1%
Income 103,000-150,000.. 83 19 26 19 19
(percent)ecescecacnces 20.5% 17.9% 21.1% 23.2% 20.2%
Income 151,000-200,000.. 81 13 28 15 25
(percent)..ccceceecees 20.0% 12.3% 22.8% 18.3% 26.6%
Income 201,000-270,000.,. 38 9 13 5 1
(percent)..ceecececcnss 9.4% 8.5% 10.6% 6.1% 11.7%
Income > 270,000........ 40 10 12 10 8
(percent)..ceeceerecses 9.9% 9.4% 9.8% 12.2% 8.5%
Total €aseS.cecoacsnrnce 405 106 123 82 9.
(percent).cececcccness 100.0% 100.0% 100.0% 100.0% 100.0%
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Jablg SA. Ffamily $fze by Total Income

e District
A
Income Class Districts | Sysattanak |Chantabour{ Sysettha |Sykhottabong
Income < 75,000
No. of Persons in the HN
ean'.....'i.l...t-lcl.l.l s s s s s
valid cases..d“...o....'. 81 32 zo is 1‘
Income 75,000-102,000
No. of Persons %n the HH
"eanOOOO0.0.....'...."... 6 6 7 7
Valid Case8.ccececoroncans 82 a3 24 18 17
Income 103,000-1590,000
No. of Persons in the HH
"ean.‘.“'OﬂOCO'OO.Q.QQ"Q 7 8 7 7 7
valid cas”.....l.'...‘.‘. B 19 26 19 19
Income 151,000-200,000
No. of Persons in the HH
"ean.'.‘....‘.'...‘..‘.C.. 7 8 7 8 7
valid cam........c.’..‘. 81 ‘3 28 ‘s 25
Income 201,000-270,000
Nc. of Persons in the HH
m...........".‘n.‘.... 8 7 . 9 1° 8
va’\id c”esOOOCOOOOOOOQQOO 38 9 13 s 1‘
Income > 270,000
No. of Persons in the HH
“m..l.......l!"'..’.... 8 6 8 9 8
Valid CaseS.ccccecccncnans 40 10 12 10 8
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Jable 6A. Household Attitude Toward Electricity
and Cooking With Electricity

Al 4 District
Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong

Elec {s expensive

Strongly Disagree.ccvseevese 9.6% 12.3% 10.6% 6.1% 8.5%

DiSagree.ccceseesccenssccsas 43 2% 23.6% 44.7% 57.3% 51.1%

Asreettoil..locttbtct..Q.'C' 9” 805% ‘.9% 1.2“ 4.3%

Agree Strongly..cecesscecess 35 3% 47.2% 30.9% 31.7% 30.9%

No opinionlll..'..'...-"". % 8st 8.% 30” 503%
Velid CasesS..ccecernnceanencne 405 106 123 82 94
Elec cooking is clean

Strongly Disagre@.cececcaess e d 9% 8% .0% 0%

Disagree“.t.lcl...ll LER] ZOSx 2.8% an 1-2% 503%

AQree..cecaccsnnass see 9.9% 8.5% 8.1% 11.0% 12.8%

Agree Strongly..... 52.6% 46.2% 53.7% 57.3% 54.3%

NO OpPinioN.cccesesseascnscsns 34.3% 40.6% 36.5% 30.5% 27.7%
Valid Case8.vseeecerceccennses 405 106 123 82 94
1f ele price is not problem,

will use elec to cook
Strongly Disagree.ccecececsscee 4.0% 5.7% 3.3% 3. 3.2%

Disagree....c... cesua 46.4% 3.8% 4. 1% 7.3 3.2%

Agreeo‘....!..l [EX R XN} 7'” 9.4% 8l9x 6'1% 6.4%

Agree Strongly... 63.2% 56.6% ~61.0% 64.6% 72.3%

NO OpinioNeceeeasrasacscasss 20.5% 264.5% 22.8% 18.3% 14.9%
Valid CasesS..cecevecocsaccenee 405 106 123 82 %
Elec cooking expensive

strongly Disagree..coveeesee 13.6% 10.4% 18.7% 11.0% 12.8%

Disagree‘..'.‘.0.....0..'.'. 35 ’x 35 8% 36.6% 42.” 25.5%

Agree...cceevese 16.8% 15.1% 16.3% 12.2% 23.4%

Agre2 Strongly..cceeeccsccss 28.6% 24.5% 23.6% 31.7% 37.2%

No Ooinion....... 5.9% 14.2% 4.9% 2.4% 1.1%
valid m”‘.l..‘..'.........t 605 106 123 82 94

Iable 7A. Household Attitude Toward Cooking With Charcoal

District
Atl 4
Districts Sysattanak (Chantabouri Sysettha |Sykhottabong

Like to cook with charceal,
because food tastes better

Strongly Disagree...ccceeeees 8.1% 9.4% 5.7% 9.8% 8.5%
Disagree.ceeeeecararesccanss 14.3% 13.2% 14.6% 20.7% 9.6%
AQPE@.csocecenssccsrscanncas 18.8% 21.7% 15.4% 14.6% 23.4%
Agree Strongly....ccececeess 45.7% 39.6% 50.4% 42.7% 48.9%
NO OpiNiON.eececececrecocaces 13.1% 16.0% 13.8% 12.2% 9.6%
Valid CaseS.cccacrvccncrcaace 405 106 123 82 %
Charcoal cook better
Strongly Disagree.ceoceeese. 4.7% 2.8% 4.9% 4.9% 6.4%
Di8agree.ccecccacsccracse-se 16.9% 15.1% 15.4% 23.2% 11.7%
“reeOOCO.'0..'0............ 18.5% 23.6% 15.‘% 14.6% 20-2%
Agree strmly..-........". 42.sx 3‘ ” “0% 43'% 47 9%
NO OPiNiONiececccccsaccennes 18.3% 23.6% 20.3% 13.4% 13.8%
Valid Cas88.vveccaccnccccccnse 405 106 123 82 9%
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Jable 84. Percentage of Households Using Each Type of Fuel by Income Class

All Income
Household Usin, Each Income
iype of Fuel (percent) Classes Low Low-Mid | Middle |High-Mid High Very Hi
Electricity (X)evesees 99.5 98.8 98.8 100.0 100.0 100.0 100.0
Charcoal (%)eeveacicse 53.6 35.8 41.5 55.4 66.7 73.7 65.0
Firewood (¥)eeecvscoes 63.5 66.7 68.3 66.3 63.0 57.9 47.5
Kerosene (%)..eceeeees 2.2 2.5 1.2 1.2 4.9 2.6 .0
Diesel (¥)eecevnscnces 8.9 3.7 8.5 12.0 9.9 10.5 10.0
LPG (x)...u. [ XX XYY N 1.7 .0 102 .0 3.7 2.6 5-0
Sawdust (¥)ececaneaces 19.5 5.9 22.0 241 13.6 18.4 5.0
Total CaseSecveeveneacss 405 81 82 83 81 38 40
Income Class Income Range (Kips/Mo/HH)
Low < 75,000
Low Middle 75,000 - 102,000
Niddle 103,000 - 150,000
High-Middle 151,000 - 200,000
Righ 201,000 - 270,000
Very High > 270,000
Jable 9A. Percentage of Households Using tach Type of Fuel
Dis*rict Code Number
Household Using Each All 4
Type of Fuel (percent) Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Electricity (%)eevee.. 99.5 99.1 100.0 100.0 98.9
Charcoal (X)eeceeacess 53.6 45.3 55.3 43.9 69.1
Firewood (%)ececcceces 63.5 40.4 55.3 7%.4 68.1
Kerosene (%)eececeaces 2.2 1.9 .8 1.2 5.3
Diesel (%).cvunvrcaces 8.9 12.3 4.1 8.5 11.7
LPG (x)ooo‘nto-ooo-c'o 107 2-8 3-3 . .0
Saudust (X)eeeescrsoee 19.5 18.9 17.1 19.5 3.4
Total €a8€8cceccnsccccss 405 106 123 82 94
Table 10A. bercentase of Households Using Charcoal
District
All 4
Does HHK use charcoal? Districts | Sysattanak |Chantabouri Sysettha [Sykhottabong
Very Often/Always....... 134 28 39 21 46
(percent)ececececccene 33.1% 26.6% M. 25.6% 48.9%
SometimesS..ceceesncensass 83 20 29 15 19
(percent)ceesccecscese 20.5% 18.9% 23.6% 18.3% 20.2%
"ot usw......l..."..‘. 1“ 58 55 “ 29
(percent)...cecersoess 46.4% 54.7% 44.7% 56.1% 30.9%
Total Responses.....e.e. 405 106 123 ? 9%
(percent)eceecccceccss 100.0% 100.0% 100.0% 100.0% 100.0%
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Jable 11A. Percentage of Households Using Firewood

AL 4 District
Does HH use firewood? Districts Sysattanak |Chantabouri Sysettha |[Sykhottabong
Very Often/Always....... 195 45 47 49 54
(percent).ccecerscsaee 48.1% 42.5% 38.2% 59.8% 57.4%
SometimesS.eeccesannesee 62 19 21 12 10
(percent).ccevecccccns 15.3% 17.9% 17.1% 14.6% 10.6%
Not Used.ccceescacoanaes 148 42 55 21 30
(percent)ececcecencese 36.5% 39.6% 44.7% 25.6% 31.9%
Total Responses...cee.... 405 106 123 82 94
(percent).ceeeececcces 100.0% 100.0% 100.0% 100.0% 100.0%
Jable 12A. Percentage of Households Using Kerosene
District
Al &
Use kerosene? Districts Sysattanak |Chantabouri Sysettha |Sykhottabong
Very Often/Always....... 4 0 0 1 3
(percent)ececccccceass 1.0% 0% 0% 1.2% 3.2%
SometimeS.eeececescaaecs 5 2 1 0 2
(percent).cceeseeveces 1.2% 1.9% 8% 0% 2.1%
Not Used.usceenscenncces 396 104 122 81 89
(percent)..ccececcccass 97.8% 98.1% 99.2% 98.8% 94.7%
Total Pesponses......... 405 106 123 82 94
(percent).cereecececes 100.0% 100.0% 100.0% 100.0% ! 100.0%
Jable 13A. Percentage of Households Using Diesel
District
All 4
Do you use diesel? Districts | Sysattanak [Chantabouri Sysettha |Sykhottabong
Very Often/Aluays....... 21 4 3 5 9
(percent).cececccee. .| 5.2% 3.8% 2.4% 6.1% 9.6%
smtim.‘.‘...."'..v. 15 9 2 z 2
(percent).cecceccacess 3.7% 8.5% 1.6% 2.4% 2.1%
Not Used...eencececacees 369 93 118 4] 83
(percent)..... 91.1% 87.7% 95.9% 91.5% 88.3%
Total ReSpoNsSes......... 405 106 123 82 9%
(percent)eccceececes.. 100.0% 100.0% 100.0% 100.0% 100.0%
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" District
All 4
Do you use LPG? pistricts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Very Often/AlwayS....... é 3 3 0 0
(percent).cescececeses 1.5% 2.8% 2.4% 0% 0%
Sometimes..cveveeceannae 1 0 1 0 0
(percent)eieccecscanas 2% 0% .8% 0% 0%
Not USed..veesacacacesnes 398 103 119 82 94
(percent).ccescseceees 98.3% or.2% 96.7% 100.0% 100.0%
Total ResponseS......... 405 106 123 82 9%
(percent).ceescccsenes 100.0% 100.0% 100.0% 100.0% 100.0%
Jable 15A. Percentage of Households Using Charcoal by
Income Class
District
tiousehold Using Charcoal All 4
(in percent) Districts Sysattanak |Chantabouri Sysettha |[Sykhottabong
Income < 75,000
Very Often/Always...... 22.2% 18.8% 20.0% 20.0% 35.7%
SometimesS..cceecssaseas 13.6% 21.9% 5.0% 0% 21.4%
Not Used...cocecencanns 64.2% 59.4% 75.0% 80.0% 42.9%
Totaleceeeranooencacanens 81 32 20 15 14
Income 75,000-102,000
Very Often/Always...... 29.3% 30.4% 20.8% 27.8% 41.2%
SometimesS..ceissececsnse 12.2% 13.0% 16.7% 16.7% .
Not Used...cecnennavsens 58.5% 56.5% 62.5% 55.6% 58.8%
Total.CIOOO.'..C..ll..l‘. 82 23 26 18 17
income 103,000-150,000
Very Often/Always...... 31.3% 26.3% 23.1% 26.3% 52.6%
SOMetimes. .coreennceans 24.1% 21.1% 30.8% 15.8% 26.3%
Not USed.cccenoccennces 44.6% 52.6% 46.2% 57.9% 21.1%
) (-3 £ 1 S 83 19 26 19 19
Income 151,000-200,000
Very Oftan/Always...... 43.2% 30.8% 46.4% 33.3% 52.0%
SOMEtimes cuesevcevsone 23.5% 7.7% 32.1% 20.0% 24.0%
Not Used.vecevvcennense 33.3% 61.5% 21.4% 46.7% 24.0%
Totaleveeeaecooscsasnnans 81 13 28 15 25
Income 201,000-270,000
Very Often/Always...... 50.0% 44.4% 46.2% 20.0% 72.7%
Sometimes...coencnveces 23.7% 11.1% 23.1% 60.0% 18.2%
Not Usediccierececanans 26.3% 44.4% 30.8% 20.0% 9.1%
Total‘....‘.....0.."0.0. 38 9 ’3 s 11
Income > 270,000
Very Often/Always...... 30.0% 20.0% 41.7% 20.0% 37.5%
SOMEtimeS.ceseccceceece 35.0% 40.0% 33.3% 30.0% 37.5%
Not Used..ceeeeeoccenens 35.0% 40.0% 25.0% 50.0% 25.0%
Totalecececanecnnnocecons 40 10 12 10 8
Grand Total....occeeeanes 405 106 123 82 9%
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Jable 16A. Percentage of Households Using Firewood by Income Class

District

Household Using Firewood At 4
(in percenrt) Districts | Sysattanak |Chentsbouri Sysettha |Sykhottabong
Income < 75,000

Very Often/Aluays...... 50.6% 34.6% 55.0% 66.7% 64,3%

SOMOtimes..coeeocecesce 16.0% 25.0% 15.0% 6.7% 7.1%

“Qt um..'..'....l..'. 33.“ 4006x 300“ “Cn 28.6%
Total...l.O‘...".'Q..... 8’ 32 zo 15 M "
Income 75,000-102,000

Very Often/Always...... $1.2% 47.8% 33.3% 55.6% 76.5%

Sometimes...cvvevceense 17.1% 17.4% 20.8% 22.2% 5.9%

Not USed.ccevacvanccane N7 34.8% 45.8% 22.2% 17.6%
Totat..."0.....0..0‘.... & 23 2‘ ’8 17
Income 103,000-150,000

Very Often/Always...... 60.2% 57.9% 53.8% 3.7 57.9%

smtim..llll......'. 6.“ 10.5’ 3.“ s'sx s'sx

“ot us“.".""..‘..l. nln 31.6“ ‘2.“ 2’.1x “0&
Total.......‘l.'l...’...l B 19 26 19 19
Income 151,000-200,000

Very Often/Always...... 42.0% 53.8% 25.0% 60.0% 44,0%

mtim."'."....l.l 21.“ ‘s.‘x n.“ 20.“ 16‘“

ot Used...cccenececanns 37.0% 30.8% 4£6.4% 20.0% 40,.0%
tota‘.’...Q..O..l.l..‘... 81 13 u 15 25
Income 201,000-270,000

Very Often/Aluays...... 39.5% 33.3% 30.8% 40.0% $4.5%

Sometimes.ceeeecececess 18.6% 11.9% 15.4% 20.0% 27.3%

Not Used...coesacecoees 42.1% §5.6% 53.8% 40.0% 18.2%
Total...Q“......O"'.0.0 ” 9 13 s 11
Income > 270,000

Very Often/Always...... 32.5% 20.0% 25.0% 49.0% 50.0%

mtim..‘.......‘.l. ’s.ox zo.ox ‘60” zo‘ox Oox

Hot USed.eveeccascnnens 52.5% 60.0% 58.3% 40.0X $0.0%
Totat..t....‘O..‘..'.O.C‘ ‘o o 12 o 8
Grand Total..ceeacananess 405 106 123 82 9%
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Yable 17A. Percentage of Households Using Kerosene by Income Class
District ‘

Household Using Kerosene All 4
(in percent) Districts | Sysattanak |Chantabouri Sysettha |[Sykhottabong
Income < 75,000

Very Often/Always..... . 2.5% 0% 0% 0% 14.3%

Not Used...covcevnasane 97.5% 100.0% 100.0% 100.0% 85.7%
Totaleeerrooaneennsnancesa 81 32 20 15 1%
Income 75,000-102,000

Sometimes........ 1.2% 0% 4.2% 0% 0%

Not Used..cceoeeccnnsae 98.8% 100.0% 95.8% 100.0% 100.0%
TotallIl...l“.‘...'...‘. 32 23 ‘ ’8 17
Income 103,000-150,000

mtim....“"."". 1'2% s.sx .ox .ox .

Not Used...... 98.8% 94.7% 100.0% 100.0% 100.0%
Totat...."..‘...."l“" 83 19 26 19 19
Income 151,000-200,000

Very Often/AlWays...... 2.5% 0% 0% 6.7% 4.0%

Sometimes..ccoeeeenaces 2.5% 7.7% 0% 0% 4.0%

"ot us“..b..“..l.l.'. 95-1x 92'3% 100.0% 9303x 92.0%
Totaleeereeeaan cesase 81 13 28 15 25
Income 201,000-270,000

SOMEtimeS.eecessacnases 2.6% 0% 0% .0% 9.1%

Not Usedeoeevovenonsese 97.4% 100.0% 100.0% 100.0% 90.9%
(-} <] SO 38 9 13 5 11
Income > 270,000

Not Used........ 100.0% 100.0% 100.0% 100.0% 100.0%
Total.cveeacaaes 40 10 12 10 8
Grand Total........... 405 106 123 82 9%
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Jable 18A. Percentage of Households Using Diesel by Income Class

District

Household Using Diesel AlL 4
(in percent) Districts Sysattanak |[Chantabouri Sysettha |Sykhottabong
Income < 75,000

Very Often/Always..... 1.2% 3.1% 0% 0% 0%

smtim.....l.‘l"l. 2-5“ 6.3% .ox » .ox

Not Used..ccevsoccaess 96.3% 90.6% 100.0% 100.0% 100.0%
Total.eeeeeranscnennses 81 32 20 15 1%
Income 75,000-102,000

Very Often/Always..... 6.1% 8.7% 4.2 5.6% 5.9%

Sometimes..cvcacenasns 2.4% 8.7% .0% 0% 0%

Not Used...ecenscaness 91.5% 82.6% 95.8% 94.4% 9%.1%
Total.....‘..‘..l‘...... 82 23 2‘ 18 ‘7
Income 103,000-150,000

Vary Often/Aluays..... 6.0% 0% 3.8% 5.3% 15.8%

Sometimes.vasconsancee 6.0% 10.5% 3.8% 5.3% 5.3%

Not Used.e.cevaveenen. 88.0% 89.5% 92.3% 89.5% 78.9%
Total“......‘c‘.t..‘.‘. 83 19 26 19 19
Income 151,000-200,000

Very Often/Always..... 4.9% 0% 3.6% 13.3% 4.0%

Sometimes.cecusanss 4.9% 15.4% 0% 6.7% 4.0%

Not Used..cescscrennas 90.1% 84.6% 96.4% 80.0% 92.0%
Total....'.'.......".“ 1 13 28 15 s
Income 201,000-270,000

Very Often/Aluays..... 10.5% 0% 0% 20.0% 27.3%

Not Used..eoeraoenroes 89.5% 100.0% 100.0% 80.0% 72.7%
Totaleveaensassanesanans 38 9 13 ] 1
Income > 270,000

Very Often/Always..... 5.0% 10.0% 0% 0% 12.5%

smtim'..‘.l...‘... s.ox 10.0“ 8.3% ‘ox .ox

Not Used..eeeeccanaans 90.0% 80.0% N.7% 100.0% 87.5%
Total..l.‘o..‘..t....‘.. ‘0 10 12 10 8
Grand Total.ceseeesseone 405 106 123 82 9%
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Iable 19A. Percentage of Households Using LPG by Income Class
District
Household Using LPG All 4
(in percent) Districts Sysattanek |Chantabour{ Sysettha |[Sykhottabong
Income < 75,000
Not Used...eeeacasaace 100,0% 100.0% 100.0% 100.0% 100.0%
TOtBlO'.Ol'..'O....'Q'.l 81 32 20 15 1‘
Income 75 102,000
Very Oft&n,‘Alﬂays..... 1.2% ‘.3x . oox oox
Not Used.lllOOO.QQQOQO 93.“ 95.7’ 100.“ "oolox 10000%
Totaleseseeeocencnnnsnacs 82 3 2 18 17
Income 103,000-150,000
Not Used...ceseecensee 100.0% 100.0% 100.0% 100.0% 100.0%
1] <] S . 83 19 19 19
Income 151,000-200,000
Very Often/AlwayS..... 2.5% 0% 7.1% 0% 0%
smtims..l..'t.lll.‘ 1;2“ .“ 3.“ .m Oox
Mot Used..eeeeacnnaese 96.3% 100.0% 89.3% 100.0X 100.0%
Total. lllll [ EEEEENEEREXNEN] 31 13 28 15 zs
Income 201,000-270,000
Very Often/Always..... 2.6% 0% 7.7% 0% 0%
"ot Us“-----.-..--.;. W.‘x 100‘“ 92-” 1°o.°x 100.“
‘otal........l'...‘....' 38 9 3 s ”
Income > 270,000
Very Often/Always..... 5.0% 20.0% 0% .0% 0%
“ot used....'.....l.l. %.ox m‘m 100'“ 10000% 100.“
Totaleoeenesessssocncene 40 10 12 10 8
Gram Yotal.......".... ‘os ‘“ 18 & 9‘
Yable 20A. Average Monthly Electricity Consumption (Xwh) per Household, Users Only
District
Total Electricity Consumption Al 4
kih/Month/Household Districts | Sysattenak {Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeAN..coercncsssscntsssans 198.70 231.24 221.53 130.26 116.13
Valid CaseS.ececccvsocnnss 64 28 18 12 6
Income 75,000-102,000
HeaNeeesaanans essecsensens 178.35 232.25 191.06 131.10 133 .74
valid ceses...l“‘.“‘l... 65 20 ’7 ‘7 1’
Income 103,000-150,000
8BMesecoonsnrssecaccossane 197.22 158.85 248.26 213.34 14%6.11
Valid CaseS.ceeerevcracans s 16 26 16 17
Income 151,000-200,000
@AM cvrerscnccaannsassocs 2r.m 310.82 316.79 244.52 219.13
Valid CaseS.ceeeccccancene 78 13 7 16 24
Income 201,000-270,000
MeBN..coeeerseseccrasccnas 3684.84 3r7.27 §33.81 360.70 223.76
valid cases.‘....l........ 37 9 13 ‘ 11
Income > 270,000
nean....‘t.“..e'....Q.l.. 605.55 578'02 m.s9 633029 606.50
val‘d cases.'..........‘.. 35 9 11 8 7
All Income Class, Kwh/Month
mm...000..."0.....0.0.0.. 271.07 276'“ 33‘020 2‘1.38 200023
Valid Cases..ccccceecssecees 352 ] 110 m 76
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Jabte 21A. Average Monthly Electricity Consumption (KGOE) per Houschold, Users Only

District
Total Electricity Consumption AlL 4
KGOE/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
tncom.mass
Income < 75,000
mn.l‘.‘O.‘Q..\.“.l...... 11‘” 19‘“ ’9.02 11.20 9.”
Valid CaseS..cc.cocvnasneas 64 28 18 12 é

Income 75,000-102,000
"ean..‘.l.‘.“.‘..QQ..QQ.Q. 15.34 19097 16.‘3 1’027 11'50
vali'-‘ CGm.‘O...QOOQQOOOQO 65 20 17 17 ’1

Income 103,000-150,000

m..‘c..-.....n......'... ‘6.96 13.“ 21.35 18.3‘ 12.56
Valid CaseS.ceecccecscncane £ 16 2 16 17
income 151,000-200,000
"e‘n.’...“.'....0“....‘.. 80‘5 26-73 27.2‘ 21.03 18.“
valid cases"‘.....’......l 78 13 27 14 z‘
Income 201,000-270,000
“eant'QCQO'OCO..OO....O“‘. Bim 32.“ ‘s.% 3100’ 19'2‘
va‘id ceses..l.".'.l."... 37 9 13 ‘ ‘1
Income > 270,000
m.oooooooooooon. «o800B0N 52007 ‘9-70 “.’6 s‘.‘s 34.95
valid cas‘s..'...‘....".o. 35 9 11 8 7
All Income Class, (KGOE/Month)
nm.....0.....‘."..'..0...' 23.3’ 8.“ za.?‘ 20075 ’7.22
valid cases..o’ol.....‘.l.‘.. 352 ” ‘10 71 76

1) 1 Kilogram of 0il Equivalent (KGOE) = 11.63 Kwh
2) Cases with missing electricity consumption information are not ficcluded for this calculation.
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Jable 22A. Average Monthly Expenditure for Electricity per Household, Users Only

District
E:genditure on Electricity All &
/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeaN...corectocccssnsacces 1826.57 2162.88 2151.84 1001.25 931.91
Valid Case8.ceveceevecaess 64 28 18 12 6
Income 75,000-102,000
@8N, ¢ ceroonrsscecvssaccns 1483.20 2133.52 1535.02 1017.89 939.84
valid cas“.'..'.IQIUOCQOC 65 zo 17 17 11
Income 103,000-150,000
MeBN.ceeencrcencsnrsenanee 1757.77 1244.78 2402.67 1954.76 1144.74
vatid cases..".."'....u. n 16 2‘ ’6 17
Income 151,000-200,000
LT, PO 2638.3n 3142.62 3251.56 2136.94 1967.67
Valid Case8.euccccnvancecs 78 13 27 1 24
Income 201,000-270,000
L T 4167.39 3959.85 6239.52 3728.68 2047.84
valid cas“...'.'.'.....fl 37 9 13 4 11
Income > 270,000
LT O 71462.66 6728.01 8940.57 7493.57 4449.47
Valid Case8.cececcccccncss 35 9 1 8 7
All Income Class, Kips/Month
MNeBN.evcearocnnacserscrasons 2703.41 2738.87 3543.13 2329.24 1793.25
Valid CasesS.ccecavecrceccece 352 95 110 7 76

1) Monthly Meter Fee are Excluded.
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Isble 23A. Average Monthly Electricity Consumption (Kwh) for Lighting
per Household, Users Only

Electricity Consumption district
for Lighting All 4 —
Kuwh/Month/HH Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
[ LT T 23.67 20.78 26.91 25.72 23.40
Valid cases.cceceses 80 32 20 15 13
Income 75,000-102,000
LT, T 30.44 26.67 32.32 30.27 32.82
Valid caseS.cceceeee 81 22 26 18 17
Income 103,000-150,000
MeBN.veetecescncncns 36.23 33.10 33.69 44.59 346.47
Valid cases.eceesees 83 19 26 19 19
Income 151,000-20C,000
LT 1 VO 48.36 45.22 50.52 42.17 51.28
Valid caseS.ccececes 81 13 28 15 25
Income 201,000-270,000
neann“..‘..’.‘.‘t.l 52056 63020 54.28 ‘2.57 ‘6036
Valid caseS.cecess . 38 9 13 5 11
Income > 270,000 '
"ean................ 74.40 53018 &:a 9‘098 63.65
Valid caseS.ccecveee 40 10 12 10 8
All Income Class,
Kwh/Month
MeaN. .ccoevvceccccacns 40.34 33.99 43.07 43.5¢7 41.04
Valid cases...ceoeeeee 403 105 123 82 93

1) All households that have electricity Connection are included for this Calculation.
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Jable 24A. Average Monthly Etectricity Consumption for Lighting
per Househoid (In KGOE), Users Only

Electricity Consunption District
for Lighting ALl 4
KGOE/Month/HH (Income Class) Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
"eant.l...'...'..i...‘.l.l. 2'03 10" 2.3' 2'21 2.0,
va\id cas”...t..........‘. “ 32 zo 15 13
Income 75,000-102,000
nean.l‘..'...!....l‘..‘."' 2'62 z.” 2078 2.“ 2082
val‘d cas“..l.‘...'."'... 81 22 2‘ 18 17
Incoms 103,000-150,000
"eanOODOQQO0'0.000.'0....0‘ 3012 z.ss 2.90 3083 2.%
valid casesCOOCQOOOQQQ'l... ” 1’ 26 19 19
Income 151,000-200,000
"m.“"‘.D.ll‘.."l..'... ‘.16 3'” ‘.“ 3.“ 6.‘1
Valid C88€8.ccccecacinccnans 81 13 28 15 25
Incume 201,000-270,000
"ean-l.......QI'.O....I...‘. ‘lsz s.“ 6.67 3.“ 30”
v‘l‘d cam.c....l‘......l. 38 9 13 s 11
Income > 270,000
"eantnlll....'l'.........l. 6060 6057 7007 8.17 5.“
Valid CuBeB.cccenserceseone 40 10 12 10 8
All Income Class, (KGOE/Month)
"eanl.I.ll....".l..........l 30‘7 2.92 3.70 3.” 3'53
valid cas”.....l..ltooﬁ.ooﬁl 603 105 123 82 93

1) 1 Kitogram of 0il Equivalent (KGOE) = 11.63 Kuh
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lable 35A. Average Percentage of Electricity Used for Lighting
to Total Eleetr?city Used, Users Only
ﬁ’ercentase of Elec. District
for Lighting to Al 4
Yotal Elec. Used Districts | Sysattanak |Chantabouri Sysetthia |Sykhottabong
Income < 75,000
L1, TP 22,74 %4.12 24.04 3.9 34.38
Valid cases..cveeee.s 66 28 18 12 6
Income 75,000-102,000
MeON.ceoesroresssnes 24,38 17.43 18.51 33.89 31.38
Valid cases....cceuse 65 20 17 17 1"
Income 103,000-150,000
L.7:1, VPP 27.30 22.78 24.00 30.60 33.15
Valid caseS.eeeccses ¢ ] 16 26 16 17
Income 151,000-200,000
"ean.'.'.l.‘llvﬁii.. 25‘“ 23058 25029 19‘91 29.92
Valid caseS.cececses 78 13 7 14 26
Income 201,000-270,000
L1 Y 22.87 26,67 17.28 22.02 28.49
valid cases..censses 37 9 13 4 11
Income > 270,000 '
IR AN RN RN ERENREN RN 19.03 1‘.“ 15-10 ’9063 29.90
Valid cases...eceese 35 9 1 8 7
All Income Class
sesteresssssssnsse 26.23 18.61 1.7 28.29 31.00
Valid cases.ceveccaces 352 95 110 4 76

1) All households that have electricity connection are included for this Calculation.
2) Cases with missing eslectricity consumption information are not included for this

calculation.
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Jable 26A. Average Number of Electric Lamps Installed
in the Home, Users Only
District
Numbar of Lamps All 4
in the Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeaN.eeeeecenaasanns 3.86 4.28 3.85 3.27 3.5
Valid Cas8e8ceecessss 80 32 20 15 13
Income 75,000-102,000
B8N e st arrenannne 4.94 5.05 5.29 s.11 4.12
Valid c8seS.eecccess 81 22 24 18 17
tncome 103,000-150,000
“ean.!.n.u‘l.'..l‘.. 5.67 S'“ s.n 6‘05 5.21
Valid cases.ceaeaee. 83 19 26 19 19
Income 151,000-200,000
“eanl..'l..llOOCOOQO 70‘9 7.69 7.5‘ 7'27 7.48
Valid caseSeesscscee 8t 13 28 15 25
Income 201,000-270,000
"ean........'.."... 8.7‘ 9.“ 10'08 6’40 7.64
Valid cases...eeeess 33 9 13 5 1)
Income > 270,000
e“n.l-l......ll‘..v 13.10 12020 1‘.08 15‘60 9.63
Valid cases.ececcess 40 10 12 10 8
All Income Class
MeaMNevveoeeeccavsasnes 6.56 6.31 7.02 6.74 6.05
valid cases...coccevss 403 105 123 82 93

1) All households that have electricity connection are included for this calculation.
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Annex II
Jable 27A. Average Ratio of Incandescent Wattage to Fluorescent Wattage Used
for Lighting in the Household, Users Only
Recio of Incandescent District
Wattage to Florescent Atl &
Wattage pistricts Sysattanak |Chantabouri Sysetthe |Sykhottabong
Income < 75,000
“ean.-...‘.‘.‘.‘.‘.. 1!50 2.16 083 1'49 1.00
Valid cases..ccvenns 74 29 i9 13 13
Income 75,000-102,000
Nean..---‘...ll..l“ 1039 083 "21 096 2.96
Valid caseS..ccenan. 74 20 24 16 14
Income 103,000-150,000
1.7 1 TR 1.43 1.26 1.64 1.20 1.54
Valid cas8e8.cesveees 78 18 24 17 19
Income 151,000-200,000
ean.-c....""l.... .94 .90 086 036 1008
Valid caseS..cceeaess 81 13 28 15 25
Income 201,000-270,000 ' .
an‘..'....t..!.t.. 1-29 1.“ 1.11 .85 1058
Valid casesS.ceceacee 38 9 13 5 11
Income > 270,000
ean.n..“..‘..‘l... "'6 .“ .8’ -78 l74
Valid caseS.eccesses 46 10 12 10 8
All Income Class,
Wattage Ratio
"ean..........“.'.... 1325 1‘35 1.10 1.05 1"9
valid cases.cececncnees 385 120 7%

1) All households that have electricity connection are are included for this calculation.
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Very High

> 27¢,000

Iable 28A. Household Electric Appliance Ouwnership
District

Household Appl fance Att &

Ounership (in percentage) | Districts | Sysattanak |Chantabour{ Sysettha |Sykhottabong
Refrigerator (%)cecsvees 1.0 62.9 65.9 56.1 57.0
Freezer (X)eceeeececcoes 3.0 1.9 4.0 4.8 1.0
Fan (x).....l“..‘."... 96'3 93.3 98.‘ ”.1 97.8
Afrcondition (%)eeeeeess 13.9 14.3 17.9 14.6 7.5
ll"on (x,--.-.---'-oot'c' 73“ 71.‘ 7800 70.7 72.0
Washing Machine (%)..... 6.5 6.7 7.3 7.3 4.3
“ater Pm (%).IQ.....O' 507 7‘6 401 805 3.2
Air Pw (’l)‘..l.lll..l. 1.7 109 2.‘ z.‘ -0
BEW TV (¥)eeeeorecosoens 40.4 40.0 37.4 41.5 44.1
Color TV (¥)evveceosnasns 46,7 46.7 52.0 43.9 41.9
Video Machine (%).ceeese 15.4 12.4 21.1 12.2 1.0
Rice Cooker (%)csvecoces 41.2 43.8 43.9 36.6 38.7
Hot Plate (%)ecvcencaces $2.8 68.6 60.2 62.2 47.3
m (x).t..l'ilitt.'.O. 12.A 1"‘ 1701 12!2 7.5
Elec. WOk (¥)eeercareecs 11.9 1.4 13.0 8.5 16.0
Elec Kettle (¥)eecercers 12.7 13.3 12.2 1.6 10.8
Elec Torch (X)eeecenanee 27.0 21.6 28.5 35.4 25.8

Total CaseS.ceeevecesssass 403 105 13 82 93

Jable 29A. Household Electric Appliance Ownership by
Income Class
Att Income Class
Household Appliance Income
Ownership (in percent) Classes Low Low-Mid | Middle |[High-Mid | High Very Hi

Refrigerator (%)......] 61.0 41.3 45.7 51.8 7.0 78.9 97.5

Freezer (X)cecccncecns 3.0 .0 . 3.6 3.7 7.9 7.5

Fan (%)eeececcnccccons 96.3 87.5 96.3 98.8 100.0 100.0 97.5

Afrcondition (X)eeace. 13.9 1.3 2.5 6.0 16.0 34.2 55.0

xrm (x)'.......“..'. n.‘ sz.s “.2 72.3 “.9 89.5 9000

Washing Machine (%)... 6.5 2.5 1.2 3.6 11.1 5.3 22.5

tater Pump (¥).ccccaee 5.7. 3.8 4.9 6.0 9.9 2.6 5.0

Air Pm (x)"ll...... 107 1.3 1'2 1.2 3'7 .o 2.5

BAW TV (%)eevcvececnen 40.4 42.5 46.9 54.2 7.2 39.5 22.5

Color TV (%)eeevcencee 46.7 21.3 33.3 34.9 66.7 71.1 85.0

Video Machine (¥X)..... 15.4 . 8.6 14.5 22.2 18.4 45.0

Rice Cooker (%¥).......] 41.2 20.0 21.0 34.9 40.5 57.9 82.5

Hot Plate (¥)eceeveoes 59.8 57.5 51.9 50.6 63.0 7.1 82.5

oven (X)eceeeoieccnees 12.4 3.8 2.5 10.8 16.0 21.1 37.5

Elec. Wok (X)eveceness 11.9 2.5 3.7 2.4 16.0 5.7 47.5

Elec Kettle (¥)vecvsss 12.7 3.8 7.4 7.2 17.3 13.2 42.5

Elec Torch (¥)eaceeass 29.0 21.3 30.9 28.9 1.2 26.3 47.5

Total CaseS..c.ecevsacess 403 80 81 83 84 38 40
Income Class Income Range (Kips/Mo/HH)
Low < 75,000
Low-Middle 75,000 - 102,000
Hiddle 103,000 - 150,000
High-Niddle 151,000 - 200,000
High 201,000 - 270,000
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Iable 35A. Average Amount (Kilogram) of Monthly Charcoal
Consumption per Household, Charcoal Users Only

District
Total Charcoal Consumption All 4
Household/Kg/Month Districts | Sysattanak [Chantabouri Sysettha |Sykhottabong
Income < 75,000
"ean......".O.‘Q..Q‘.C..C 42‘60 32!15 “‘so 65.00 56025
Valid Cases.cevcecanncaans 29 13 S 3 8
Income 75,000-102,000
MEBN. csersoconcrasaceroces 53.15 79.75 38,22 38.81 50.71
Valid CaseS.cevcecennncnne 3% 10 9 8 7
Income 103,000-150,000
"ean.........l'l‘.‘lll.... “.9‘ 36039 38-13 59069 5‘.70
Valid CaseSieccvcvaarcncces 46 9 14 8 15
Income 151,000-200,000
MeBN.ceussensusestnaccanns 63,38 43,00 81.00 42.75 57.03
va‘id cases.."tl‘...h.‘.. 54 s zz 8 19
Income 201,000-270,000
L3 T 122.25 %4.00 235.11 43.00 91.50
v.lid cgses.'.l.l...'.‘l.' 28 s 9 . ‘ 10
Income > 270,000
mn...l..‘..-‘.l.iibi.lll 69'96 16075 10‘0“ sa.so 81.17
val‘d cases.‘..."‘...‘." 25 6 9 s 6
All Income Class, Kg/Month
"ean.‘..'!'0"00.....0.'..‘. 63.90 ‘3.30 “059 490“ 63.25
v‘lid casest.‘....‘.-.l..... 217 48 w 36 “
Jable 36A. Average Amount (in KGOE) of Monthly Charcosl
Consumption per Household, Charcoal Users Only
) District
Total Charcoal Consumption All 4
KGOE/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000 :
mn.".................'. 29.52 22028 Bl9° 45003 38-97
valid cas”ooocoo.ooo..oo. 29 13 5 3 8
Income 75,000-102,000
”ean.....l-...t........'.. 36.82 sslzs 26.‘8 26.89 35'14
vatid casest....‘........l 3‘ 10 9 8 7
income 103,000-150,000
"m...t.l...'...'lQ..“.. 32.52 25'21 26.42 ‘1'35 37'90
Valid Cases.ccvccacccncens 46 9 1% 8 15
Income 151,000-200,000
"em...‘.!.......t."t...‘ 43'91 29-79 56;12 29‘62 39051
valid cas‘s'............“ s‘ s 22 8 19
income 201,000-270,000
w'..."......l..“...!l “'70 30"8 ’62)89 29." 63.39
Valid CaseS.ccveeseccensee 28 L] 9 4 10
Income > 270,000
ue‘n".0.‘....‘..0.‘..".. 48.47 11.61 72.“ 40039 56.24
Valid CaseS.ccececccccnses 26 é 9 5 6
ALl Income Class
"em"'.....‘....C....-OIO.! “027 30‘00 59.” 3‘.42 43.82
Valid Cases..cccvcecacanasae 17 48 68 36 65

KGOE: Kilogrem of Oil Equivalent
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Jable 37A. Average Monthly Expenditure for Charcoal,
Charcoal Users Only
District
Household Expenditure Atl 4
on Charcoal (Kns/Month) Districts Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeBN.veesseocosososcns 2034 1938 1320 2533 2450
Valid CaseS...ccevcunss 29 13 5 3 8
Income 75,000-102,000
MeaN...cooeesasscnsasns 2188 2825 2078 1869 1786
valid cases...."..'.. 3‘ 10 9 8 7
Income 103,000-150,000
"ean.‘....“..‘.“...l 2339 ’9“ 2779 2“9 1”0
Valid CaseS.ceececanne 46 9 14 8 15
Income 151,000-200,000
LT |, VA 3791 2320 5973 1983 2614
Valid Cases..sceccccss S4 5 22 8 19
Income 201,000-270,000 '
MeaN..oecssorssoccnnns 5904 2420 13178 . 850 3120
Valid CaseS...cceveese 28 S 9 4 10
Income > 270,000
MelN...ocseossssncsans 2734 1308 3900 2740 2407
Valid CaseS...ce0eeess 26 6 9 5 6
All Income Class,
Kns/Month
MeBN. covocensssaraacnsne 3143 2135 5137 2135 2361
Valid CaseB.ceccoencasse 217 48 68 36 65
Jable 38A. Average Amount (Kilogram) of Monthly Firewocod
Consumption per Household, Firewsod Users Only
District
Total Firewood Consumption All &
Household/Kg/Month Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
an‘..'.‘.......'.l...... ‘9.70 ‘sla 82.15 36047 28-80
Valid Cases.ccceccrnracaes 51 18 13 10 10
Income 75,000-102,000
“ean.."...Q..OO“....I... 87.“ 111.38 ‘10“ 120.“ 70-69
Valid Cases.cecerossrasens $6 15 13 14 14
Income 103,000-150,000
MedN.eseesossocncaccencens 91.15 81.80 109.90 115.93 46.88
Valid CaseS.eeescssscrrnces 55 13 15 15 12
income 151,000-200,000
| T 139.59 36.28 159.71 191.00 133,45
Valid CaseS.ceovsrescvcnns 50 8 15 12 15
Income 201,000-270,000
nm.‘..“..‘...l........' 92.74 67.13 1‘6057 25.80 90.56
valid COm.‘.0.0..C'.‘O‘. 22 ‘ 6 3 9
Income > 270,000
esesssectccesssssenanrs 202.58 27.37 72.51% 466.85 100.18
v.lid Cases‘.....'..".... 18 3 5 6 6
All Income Class, Kg/Month
IFE AR NFRYEE RS RN NN XN NN R ”.63 “.67 102'92 1‘9.39 79.02
Valid Cases.ececccaccncanss 252 61 67 60 64
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Jable 39A. Average Amount {in KGOE) of Monthly Firewood
Consumption per Household, Firewood Users Only

Annex II
Page 48 of 66

District
Total Firewood Consumption All 4
KGOE/Month/Household Districts | Sysattanak |Chantabouri{ Sysettha [Sykhottabong
fncome < 75,000
MeBN. . euvventncecarecccons 18.37 16.7 30.36 13.48 10.64
val‘d casesliHOO"UOQ““C 51 18 13 10 10
Income 75,000-102,000
ean’.'..‘.....'.‘.’.l“.' 32.27 ‘1.16 15'39 “.59 26.12
Valid Co8e8.vvevcacvencsas S6 15 13 146 1%
Income 103,000-150,000
NeaN.covecocerssenrscsnsns 33.68 30.22 40.61 42.84 17.32
Valid Cases.ceeecervrnnece ss 13 15 15 12
Income 151,000-200,000
m‘coooo.ooo‘ooc.-c-.u.c 51‘58 13.40 59.01 70'58 ‘9.31
Valid Ca8e8.ccccececcernss 50 8 15 12 15
Income 201,000-270,000
ean....ll.l!..-..'.".... 3‘.27 24.80 56.16 9.53 33.“
Valid Cases...ovveverancss 22 4 6 3 9
Income » 270,000
TP E9 9482088080000 00%00 7‘-“ 10011 26.” 172.51 37.02
Valid Cases..... esesacass . 18 3 5 é 4
Atl Income Class
"ean.”...“.‘.“Cll'll'l'.. 36'81 25'38 38003 55-20 29.20
Valid CaseS.ceeecccocnrcanes 252 61 67 60 64
KGOE: Kilogram of 0il Equivalent

Jable 40A. Average Monthly Expenditure for Firruood, Firewood Users Only

District
Household Expenditure All & -
on Firewood (Kns/Month) pistricts Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
"eano.OQ.OOOQQOOO"QO. 1812 2005 1980 1525 1“7
vatid Cases.noo---o.-a 33 11 10 6 6
income 75,000-102,000
"ean...ooc..."....-.n m 3185 1500 310 2383
Valid Cases..veecevess 42 10 10 10 12
income 103,000-150,000
8BNesecercocsssccenss 2558 2635 3002 2675 1740
Valid Case8.vascnnsass 47 10 13 14 10
Income 151,000-200,000
8BNesssssocerrarssnce 4306 3075 4696 4733 3935
Valid Cages...cccoeeee. &1 4 13 1" 13
Income 201,000-270,000
MeBN.cecoossnssnncassn 3182 2167 6075 1125 2631
Valid CaseS.ccccveceee 17 3 4 2 8
Income > 270,000
eressssancnsscanne 9389 2000 7500 15750 4000
Valid Cases.cocovooees 9 1 1 4 3
All Income Class,
Kips/Honth
M.OOQO...‘O0.0..O..O. 3"2 2591 32“ 3979 2673
Valid CaseS.ccccenaccces 189 39 51 47 52
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. Average Amount (Liter) of Monthly Kerosene
Consumption per Household, Kerosene Users Only

District
Total Kerosene Consumption ALl &
Household/Kg/Month Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeBN. ccvcrcnnnnnssssnnnace 2.00 . . . 2.00
Valid Case8.coevvcevenaces 2 0 0 0 2
Income 75,000-102,000
“ean.0.0.0.0.'0.0.0'0..... 2.00 L] 2.00 * *
Valid CaseS..cceeececenaes 1 0 1 0 0
Income 103,000-150,000
"eanlICUOOOOOCOOOO0.000000 "13 1.13 L] . -
Valid CasesS..ucuvcccnncens 1 1 0 0 0
Income 151,000-200,000
nean.'....‘......'........ 6.13 1.00 » 2.00 10‘75
Valid CaseS.cccacccccncnsns 4 1 0 1 2
Income 201,000-270,000
MeaN,covsetterasnaracesans 10.00 . . . 10.00
va(id mmocototo.-oo.ooo ’ o 0 o ‘
Atl Income Class, Lr/Month
"eanOOQO‘Q.‘.."I...O'..0.0' 4063 1.“ 2000 2‘00 7010
Valid CaseS.cceveenscccccess 9 2 1 ] -

Jable 42A. Average Amount (in KGOE) of Monthly Kerosene
Consumption per Household, Kerosene Users Only

District
Total Kerosene Consumption All 4
KGOE/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottsbong
Income < 75,000
nean...t....t-..-..l..ll“ 1.63 * . L 1.“
Valid CaseS.cccevevranaaee 2 0 0 0 2
Income 75,000-102,000
"m....‘.....’...'.‘...'. 1.63 . 1.63 . -
valid cases.‘...'ll....l‘. 1 o 1 ° o
Income 103,000-150,000
"ean‘...0..00..0.00‘.0'0.. .92 .92 L] L] .
Valid CaseS..ceenveccccsss 1 1 0 0 0
Income 151,000-200,000
HeBN.ecioecenecccneannnnen 5.00 .82 . 1.63 8.78
Valid CaseS...ccavececer.s 4 1 0 1 2
Income 201,000-270,000
"ean-....’....‘-..l‘l..‘.. 8.17 . - - 8.17
Valid CaseS.cveccecccncnss 1 0 0 0 1
All Income Class
"ean..‘l.l........l‘...'.b.‘ 3.78 .87 10“ 1.63 5080
Valid CasesS.ciccececcancanes 9 2 1 1 5

KGOE: Kilogram of 0il Equivalent
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Jable 43A. Average Monthly expenditure for Kerosene,
Kerosene Users Only
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Page 50 of 66

District
Household Expenditure ALl 4
on Kerosene (Kns/Month) Districts | Sysattanak {Chantabour{ Sysettha |Sykhottabong
income < 75,000
9 40 ¢ 0004000000000 475 - . . ‘E
Valid CaseS.vevseacese 2 0 0 0 2
Income 75,000-102,000
"ean.i.ll.-.....‘..“‘ “o - “(] L) -
Vali . CaseS.ecerssanes 1 0 1 0 0
Income 103,000-150,000
"ean.'.""".....&... m 480 . - -
Valid CaseS..evccacans 1 1 0 0 0
Income 151,000-200,000
9884080080080 0a"00 1‘28 zw . 470 zsoo
Valid Cases....ev0cvee 4 1 0 1 2
Income 201,000-270,000
“em‘...........l.‘l.‘ zooo * * . 2000
Valid Cases...ccoaveee 1 0 0 0 1
ALl Income Class,
Kips/Month
"e‘n........"..-l...‘.. 1087 360 “0 ‘70 1590
valid cases..t.......'.‘ 9 2 ‘ 1 s
Jable 44A. Averege Amount (Liter) of Monthly Diesel
Consumption per Houschold, Diesel Users Only
District
Total Diesel Consumption ALl 4
Household/Kg/Month Districts | Sysattanak |Chantabouri | Sysettha |Sykhottabong
Income < 75,000
IE XN R R NN ] (R AN R X NN NN ] 2‘7 z.? - . .
v‘l’d c's”..‘.“.‘...‘. 3 3 o ° 0
Income 75,000-102,000
nem ....... IR AR AN NN ENR N ] 2‘0 1.0 s.o 2'0 3.0
Valid CaseSeeascnnccnnse 7 4 1 1 1
Income 103,000-150,000
A X RN N NN ENRNEERRNE S NN ] 2'1 1-3 2.0 1.5 208
Valid CaseS.c.covencasee 10 2 2 2 4
Income 151,000-200,000
nm'.QOQOOIOOOOOCOOOODO 1.6 .8 500 1-3 100
valid mes.~.-..;...--- 8 z 1 3 2
Income 201,000-270,000
m"'..".....'...“.l 1.1 - L] .5 1'3
Valid CaseS....cceveeeee 4 0 0 1 3
Income > 270,000
m.....'.'..‘..‘...... 1.9 2.8 1'0 - ’.o
valid Cases...... 4 2 1 0 1
All Income Class, Lr/Month
m........’....l'...o-‘. ‘09 1.7 3.0 ‘t‘ 1.9
valid c&ses.....t"..‘."’ “ 13 s 7 11
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Jable 45A. Average Amount (in KGOE) of Monthly Diesel
Consumption per Household, Diesel Users Only
pistrict
Total Diesel Consumption All 4
KGOE/Month/Household Districts Sysattanak |Chantabour{ Sysettha |Sykhottabong
Income < 75,000
“ean.."’....... ''''' [ R NN 2‘16 2.16 - . .
Valid CaseSccecccecacccnes 3 3 0 ] 0
Income 75,000-102,000
an‘.l‘.......-‘t.....l.- 1.62 ‘81 "“ 1‘62 2043
valid cas“......“".‘.l. 7 ‘ 1 ’ 1
income 103,000-150,000
"ean...‘..l...O'O..O'O'.'. 1'“ 1.01 1‘62 "21 2.22
Valid Cases.ccevecacsacens 10 2 2 2 4
Income 151,000-200,000
MeBN. cveeenanrencnasnsnns 1.26 .61 4.04 1.08 .81
Valid CageS.ceceircccananes 8 2 1 3 2
Income 201,000-270,000
an...'....'.l..t... ..... ‘91 L] - .40 1.08
Valid CaseS.ccescscecscnee 4 0 0 1 3
Income > 270,000
MeBN.eoeereeccasssanssasns 1.52 2.22 .81 . .81
valid cases."..."..."" ‘ 2 1 0 1
All Income Class
an“.‘l..“.‘..’l.ll..'..' 1'51 10“ 20‘3 1.10 1054
valid casesl.l.....‘.......' 36 13 s 7 11
KGOE: Kilogram of 0il Equivalent

Iable 46A. Average Monthly Expenditure for Diesel, Diesel Users Only

District
Household Expenditure All 4
on Diesel (Xns/Month) pistricts | Sysattanak jChantabouri Sysettha |Sykhottabong
Income < 75,000
MeAN.ccsanscscncnns 623.33 623.33 . . .
valid CaseS.c.vevvecss 3 3 0 0 0
Income 75,000-102,000
Mean...oeuee.. 467 .43 236.50 1190.00 476.00 660,00
vValid CasesS...oeceeees 7 4 1 1 1
Income 103,000-150,000
- T 978.3C 287.50 450.00 375.00 1889.50
valid cases........... 10 2 a 2 4
Income 151,000-200,000
LT T 374.50 175.00 1250.00 306.00 239.00
Valid CasesS.ecvcccee . 8 2 1 3 2
Income 201,000-270,000
BMeeorrreocscassanse 257.50 . . 119.00 303.67
valid cases..o‘l.“... ‘ 0 ° 1 3
Income > 270,000
MeaAN.ceeeresssscrnaess 447.50 652.50 260.00 . 245.00
Valid CaseS.c.ceeeecee 4 2 1 0 1
All Income Class,
Kns/Honth
m.....'...‘.."'.'." 57601‘ m-‘s 716.00 323.29 8950“
Valid CaseS.ccucenceaces 36 13 5 7 11
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Table 47A. Average Amount (Kilogram) of Monthly LPG
Consumption per Household, LPG Users Only

District
Total LPG Consumption All 4
KGOE/Month/Household Districts | Sysattanak |Chantabouri
Income 75,000-102,000
“ean.‘l...it...l....."..... 15'00 15000 .
valid cases‘Q“.l.‘Q....l... 1 1 0
income 151,000-200,000
eanll.0......-...-..1...... 21-67 - 21.67
Valid CaseS.vecsccrasvcconee 3 0 3
Income 201,000-270,000
eanlO.‘.....‘l“‘.‘l‘....‘. 15.00 * 15.00
Valid CaseS...eacecascaseacs 1 0 1
income > 270,000
MeaN..ccsesornsnsansncccscas 5.25 5.25 .
va‘id cases....‘..lco'....“ z 2 0
All Income Class
"ean..."OOOQ00.!..00.00000‘.. 15007 8'50 20000
vatid casesl....l.‘l.......l.l 7 3 6
Yable 48A. Average Amount (in KGOE) of Monthly LPG
Consumption per Household, LPG Users Only
District
Total LPG Consumption All 4
KGOE/Honth/Household Districts | Sysattanak |Chantabouri
Income 75,000-102,000
@BN. s e cesansasrsnnsassranss 15.90 15.90 .
valid cases..“....'.‘.'..“ 1 ’ o
Income 151,000-200,000
ean.'..00‘0'...‘.'.0".'00' 22.97 L] 22‘9?
Valid Cases.ceccescccresnass 3 0 3
Income 201,000-270,000
MeAN. s ceccosssccncsnnrsnsann 15.90 . 15.90
valid cases....l..l...'...‘. 1 0 1
Income > 270,000
"ean'...‘."".'..Q.O‘....‘O 5057 5‘57 -
Valid CaseSeracssccacacccaas 2 2 0
All Income Class
"ean'.....‘.0......0........'. 15.98 9‘01 21.20
va‘id cases........t..o..'.‘.. 7 3 4

KGOE: Kilogram of Oil Equivalent

Annex I1

Page 52 of 66
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Table 49A. Average Monthly Expenditure for LPG,
LPG Users Only

District
Household Expenditure All 4
on LPG (Kns/Month) Districts | Sysattanak {Chantabouri
Income 75,000-102,000
"ean"..".'.l...l.lit “so‘oo “so.oo .
Va“d €8P 'Beanssececes 1 1 0

Income 151,000-200,000
"ean...'.'."'......‘. 9355.56 L] 9355.56
valid “Moo-oo.luoc. 3 3

Income 201,000-270, 000

"ean...‘...'..l..l..ll 6500.00 L] 6500!00

valid cases'.-.l.l...’ 1 o '
Income > 270,000

Hean'ttocol.....ﬁ.'..' 2150000 2150'00 L]

Valid CaseS.cveccccess 2 2 0

All Income Class,
Kns/Month
““n...!......ll..‘.'.'. “73-81 35“.33 m1.67
valid Cases..'.‘..l...ll 7 3 ‘

Iable 50A. Total Monthly Energy (in KGOE) Consumption per Household

District
Total Energy Consumption All 4
KGOE/Month/Household Districts | Sysattanak |Chantabouri Sysettha [Sykhottabong
Income < 75,000
"eanil.Q..’...l. lllll 880000 60‘93 40.41 ‘7.59 27.09 ‘9.“
Valid CaseBerccveccarcscanss 65 28 18 12 7
Income 75,000-102,000
"m.'..‘..........‘.‘ ..... - 51029 75‘60 3‘.08 39'55 49.61
valid cas“..’tl...‘cll..“‘ “ 21 17 17 11
Income 103,000-150,000
neanOOO.C...l.!l....'....... 570'7 ‘3.52 61'35 67.62 56030
Valid Case8.cecrcverrcnvanas n 16 24 16 17
Income 151,000-200,000
“ean"....'"...Q..Q‘.....'. 85.58 “059 108.38 89065 78068
valid CQses.oo-oo-no.- llllll 78 13 27 14 2‘
Income 201,000-270,000
Hean...... 118.28 60.40 184.89 6r.7 105.2¢9
Valid Cases....... 37 9 13 4 11
Income > 270,000
AN csvoeersconcsscasesroes 115.91 58.87 115.73 198.68 94.92
Valid Cases.ceescverecocanns 35 9 1 8 7
Atl Income Class
MeBN.eeesecectcsassnnsastccnns 71.55 53.07 86.46 73.17 .79
val‘d caseso.........‘.....‘.. 354 96 ’10 71 77

KGOE: Kilogram of Oil Equivalent
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Iable S1A. Total Monthly Energy (in KGOE) Cons fon per
Person in the Household et pe

pistrict

Total Energy Consumption All 6
KGOE/Month/Person Districts | Sysattanak |Chantabouri Sysettha |[Sykhottabong
Income < 75,000

““n“..‘...'.‘..‘00.000‘0‘0 10.20 9.80 13-5‘ s.so 11059

va“d cam-.!l....-‘."".. 65 a ’8 12 7
Income 75,000-102,000

"ean.ﬁ.0.0!.0.“‘.'0......‘. 9.29 14.” 6.“ 7.12 a.so

Valid CaseS...ccevcaccsanane 66 21 17 17 1
Income 103,000-150,000

"m...".‘..‘l.‘.l.t..l.... 9.& s‘” 10.“ ’3058 8-73

Valid CaseS.ccecerscsanscess 4] 1 26 16 17
Income 151,000-200,000

MeaN..oievvuesanssvnsncenans 11.89 6.39 15.43 1.3 11.23

v‘lid cases..b'......'.“... 78 ‘3 27 1‘ 24
Income 201,000-270,000

nean.‘.l.l.t.'t...C.'..‘.... 1‘.31 8.” 20.63 6.73 1‘.01

valid cases..‘...‘.‘."..... 37 9 '3 ‘ 11
Income > 270,000

mm“‘..‘........Ol...l...l 15'59 12.50 1‘052 23.65 ’ZOM

valid m“ll!.‘i..'.‘...‘.. 35 9 1’ 8 7
All Income Class

neanl.l......ll...l......l.'.. ‘1.” 9.“ 13.16 10.9‘ 10!"
Valid CaseS.cccceavsnncasenses 354 9% 10 n ”

KGOE: Kilogram of 0il Equivalent

Jable 52A. Total Monthly Energy (in KGOE) Consumption per
Household, All Households
FUELTYPE

Total Energy Consumption|Electric [Charcoal |Firewood |Kerogene | Diesel LPG Total
KGOE/Month/Household (KGOE) | (KGOE) | (KGOE) | (KGOE) | (KGOE) ) (KGOE) | (KGOE)
Cooking

"em......'...t.’...... 6‘5’ 19.39 15.“ .“ .oo .25 41.“

Valid Cases...cuvenaes! 354 354 354 354 354 354 354
Ironing

manll..'.‘.‘.Q.‘Q'QQ. z.“ 001 .oo .oo .eo Coo 2.05

Valid Cases..ceesccess 354 354 356 354 354 354 354
Lighting

"“n.....OOOCOOOOOCOOO 3059 .oo .°° 001 001 Ooo 3.61

Valid Cases....ccceeae 354 354 354 354 354 354 354
Business

MeaN..cessevesanvese . N/A 5.60 5.43 .00 .01 07 11.10

Valid Cases.cccevcoees 354 354 354 356 354 354 354
Other Uses

MeBN. . creeersscrcasecs 11.03 07 1.87 .01 1 .00 13.10

Valid Cases...veeeeess 354 356 354 356 354 354 354
TATKGOE

MeaN,coesceoccsrcsscn 23.17 25.07 2.7 09 A3 .32 71.54

Valid Cases...cccacvee 354 354 354 354 354 354 354

1) KGOE: Kilogram of Oil E?uivalent
2) Electricity Consumption for Cooking, Ironing, and Other are estimated.
3) Electricity Use for Business Available for this Calculation
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lable S3A. Percentage of Energy Share in the Houseold

District

Type of Energy AL 4
Average % Share Districts | Sysattanak {Chantabouri Sysettha [Sykhottabong
Electricity

Mean Parcent Share..cceeeess 49.55 59.44 51.70 50.21 33.55

valid ms“...‘...l........l 354 96 110 71 77
Charcoal

Mean Percent Shar€...c.eeees 25.01 19.64 25.72 16.64 38.642

Valid CaseS..ceesnceccencane 354 96 110 n 7
firewood

Mean Percent Shar@.....eece.. 24.66 19.79 21.99 32.84 27.02

valid c“es...!.‘........"d 35‘ 96 1‘0 71 77
Kerosene

Mean Percent Share.cecsceces .20 .06 .00 .04 .79

val'd C“es-l..‘litﬂ......'. 354 96 110 71 77
Diesel

Mean Percent Share.......... .31 .56 19 .27 .22

valid casesc.‘....."l‘..lli 354 96 110 71 77
LPG

flean Percent Share....ceeeee 26 S1 .40 .00 .00

Valid CaseS.cevceccrcccereas 354 96 110 4| 77
Total Energy Consumed

Mean (KGOE/Month)...eseeeeee]  71.55 53.07 86.46 73.17 71.79

Valid CaseS.cececcvvcronnnes 354 96 110 7 ”

Jable 54A. oOverall Household Energy Share (KGOE)

District

Energy Consumption ALl &
KGOE/Month/Household Districts | Sysattanak [Chantabouri Sysettha |Sykhottabong
Yotal Electricity Consumed

HeBN.covicenccsasncosscconee 23.18 23.56 28.74 20.75 16.99

Valid Ca8e8.eccccersrccccans 354 96 110 4! 77
Total Charcoal Consumed

“eanl‘-I...I......‘........C 25.07 14.53 34091 1"93 33-49

Valid CaseSeeccccecnnacnanes 354 9% 110 7 7
Total Wood Consumed

uem.....‘..‘l!-'.“'t‘-".' 22.77 1‘.50 21.98 37.36 20.77

Valid CaseS..ccocecnsosccanes 354 9 110 gl 7
Total Kerosene Consumed

"m..""".....'l.l..ll... .09 002 .oo -02 137

Valid Cases.ccvececcccocress 354 9 110 71 [£4
Total Diesel Consumed

"ean'..0.0..........'...".' .13 .18 l°7 l11 n17

vatid casesl.l..'.‘.""‘... 354 96 110 71 77
Totsl LPG Consumed

"ean.......ll.l....ll...'.'. ‘32 .28 ln 000 Qoo

valid cas“.'....."..‘..‘.l 35‘ 96 ’10 71 ﬂ
Total Energy Consumed

Mean (KGOE/MONth)..cevsceeas 71.55 53.07 86.46 73.17 n.m

val{d “8“5000000-5--0.-0.- 35‘ 96 110 71 77

KeOE: Kilogram of Oil Equivalent
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Jable STA. Percentage of Energy Share in the Houseold by Income
Alt Income

Type of Energy {ncome
Average ¥ Share Classes Low Low-Mid | Middle [High-Mid #igh Very Hi
Electricity

Mean Percent Share (%)...... 49.5% 53.93 47.73 44,35 47.43 45.35 64.88

Valid €ase8..cecrenccceassans 354 65 66 n 78 37 35
Charcoal

Mean Percent Share (%)...... 25.01 17.56 22.01 25.70 28.48 35.93 23.81

Valid Cas8e8.ccuacecvercceane 354 65 66 73 78 37 35
Firewood

Mean Percent Share (%)eceess 24.66 27.92 29.63 29.40 22.79 18.14 10.42

Valid Cas8eS.ccescesroacecsnn 354 65 66 Y£] 78 37 35
Kerosene

Mean Percent Share (%#)...... .20 .09 .00 .04 49 19 .00

Valid CasesS.cceeracccccscans 354 65 66 (4] 78 37 35
Diesel

Mean Percent Share (¥)...... 31 .50 .20 .51 .18 A1 .29

Valid CaseS.cceccnevscscnvss 354 65 66 73 78 37 35
LPG

Mean Percent Share (%)...... .26 .00 A3 .00 43 .28 59

Valid Ca8e8.cecccecvccncanns 354 65 66 b4 78 37 35

Total Energy Consumed
Mean (KGOE/MONth)...esacesss 71.55 40.93 51.29 57.17 85.58 118.28 115.91
66 £ 78 35

valid CGsesQQOQOOQOO'Qo'O... 35‘ 65 37
income Class Income Range (ki;g/ﬂo/ﬂﬂ)
Low < 75,000
Low-Middle 75,000 - 102,000
Middle 103,000 - 150,000
High-Middle 151,000 - 200,000
High 201,600 - 270,000

Very High > 270,000
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Iable 584. Household Energy Share (KGOE) by Income

Al Income
Energy Consumption Income
KGOE/Month/Household Classes Low Low-Mid | Niddle |[High-Mid | High very Hi

Total Electricity Consumed
"oan...l.‘l‘...‘l“..'.il". 8.18 16.82 15.‘0 16096 23045 33009 52007
65 66 £ 78 3?7 35

valid casesoloo.looooottctoo 35‘0

Total Charcoal Consumed

KGOE/Month
"ean'.0....“'....0‘0.."." 25.07 10.93 ,60“ 18.76 30.21 “.06 27.59
66 B 78

val‘d cases..l'...‘l..tl..“ 356 65 37 35

Total Wood Consumed
"ean...l.‘l...l.'.‘l.....o.t 22'77 13.“ 19019 21.2‘ 30!“ 20‘38 35075
65 66 £ 78 37

valid cases.....'.'.'.'.l.i. 354 35
Total Kerosene Consumed

“e.n...‘."..t‘...‘..Q‘ll“‘ ‘w .N .w 001 .26 -22 -00

valid cases“.l.‘.'....".:' 3“ 65 “ n 78 37 35
Total Diesel Consumed

"ean..Q‘O...."...o'..".... .’3 0‘0 007 020 .13 -10 017

Valid C83€8.ccceccavccnanence 354 65 66 £ ] 78 37 35
Total LPG Consumed

"ean‘.‘0.00.0...O".".....' 632 -m 02‘ too .“ 043 032

Valid Case8.cucccsevenscones 354 ] 66 3 78 37 35

Total Energy Consumed
Mean (KGOE/MONth)..ceeecccoecs 71.55 40.93 51.29 57.17 85.58 | 118.28 | 115.91

v‘lid cas‘s.t‘...'.-O'l..... 35‘ 65 “ n 78 37 35
Income Class Income Range (kns/Mo/Hi)
Low < 75,000
Low-Middle 75,000 - 102,000
MHiddle 403,000 - 150,000
High-Middle 151,000 - 200,000
Hi 201,000 - 270,000

gh
Very High > 270,000
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Jable 61A. Total nonthtv“ Exmidture (in Kips) for Energy
0

ous
district
Total Energy Expenditure All 4
Kns/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000

"ean‘..'.....l.l........‘... “m." 38”'67 3618‘51 1”7.08 3901.“
Valid Cases.. cevecevacncans 65 28 18 12 7

Income 75,000-102, 000
MEAN. «.eeneensecssenseeesses| 3808.03 5246.02 289?;73 3178.2¢ 3439.84

Valid Ca8e8.cversccerovessce 66 21 17 1
Income 103,000-150,000

MeBN.ceecasossosssosssasvees 4580.14 3457.60 $604.75 4814.13 3969.91

Valid Cases..cceivecrccacans 73 16 24 16 17

Income 151,000-200,000
MeaN.ceevececescucannscnnaas 7895.77 5026.46 11454.03 6693.94 614&00

Valid CaseB.cvccecscsccocone 78 13 27 1%

14
Income 201,000-270,000 .
N 10343}23 6026652 1773::;‘83 5120;093 7062.48

Valid Cases....ccecocacenses 11

Income > 270,000
MeBN..ccceennnsasccnsansesss| 10847.81 8167.45 11380.57 16143.57 7404 .47
35 9 1 8 7

Valid CaseS..casrsvcccoccces

All Income Class
"ean.l...i......O.l......'...' 61850” 4872'59 8308.20 5610083 5320'89

Valid Cases.cuicvuccncnncceses 354 96 110 4] 7

Jable 61A. Total Monthly Expenditure (in Kips) for Energy Household

District
Total Energy Expenditure All 4
KXns/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000

"em...l...........l..ll‘..‘ 3‘70." 38”.67 “18.51 1”7.08 3901.“
Valid Cases.cceccecrecesnces 65 28 18 12 7

Income 75,000-102,000
MEBN.cosoersssessssrasnssses] 3808.03 5246.02 289%.73 3178.24 3439.84
66 17 17 1

Valid CaseS.ceeeccccccacncss 21

Income 103,000-150,000
Mean...oceeeocescsccsscccane 4583314 3651360 5603;75 4814.13 3969.91

Valid Ca8e8.ccevceceeroccces 16 17

Income 151,000-200,000
MEBN. . ceecrnnannsscacanaessl T895.77 502?346 11653;03 6693;096 6148.00

Valid cases..‘..t....“‘.... 78 2‘

Income 20,000-270,000
MeBN...ceoesencnaananceceeas]| 10349.28 6026.52 17731.83 5120.93 7062.48
k14 9 13 4 1"

Valid Ca8€8..uvccecscscnncss
Income > 270,000

MEBN..ovacrsccsascssee eesese| 10847.81 8167.45 11380.57 16143.57 7404.47

v‘lid cas“‘........t..‘...’ 35 9 ’1 a 7

All Income Class
"‘m’."..‘.‘d‘o.“‘"I‘OO‘O.‘ 6185.73 4872.59 m.zo 561gi83 5323;89

Valid Cases.cccvevncccccncnnee 354 96 110
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Jable 624. Percentage of Monthly Household Expenditure (in Kns)
for Energy by Income

District
Percentage/Energy Expenditure All 4
Kns/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeAN. e everocasnaserasasences 6.50 7.35 6.60 3.57 7.88
Valid Cases.veseernarecccens 65 28 18 12 7
Income 75,000-102,000
MeAN.cseeearscasasanssanansse 4.35 6.09 3.2% 3.13 3.7
Valid Cases.ccieervensnncans 66 2t 17 17 1
Income 103,000-150,000
"ean....l'.'l..l.‘l.‘..ll“. 3078 2.93 4.61 3.98 3023
Valid CaseS..eveccrnccccccss (4] 16 26 16 17
Income 151,000-200,000
“ean.‘..l....l..ll.l‘...'.l. "53 2091 6.53 ‘.12 3'40
Valid CaseS.cccecececrncanase 78 13 7 1% 24
Income 201,000-270,000
MeaN.ceectoanannaacsscassans 4.33 2.72 7.34 2.25 2.86
Valid Cases.eeeeeeasscccanas 37 9 13 4 "
Income > 270,000
"ean.‘.‘.."".‘.........III 2‘19 1'37 2.28 3“3 1.69
Valid CaseS..ccovsvecrcceccs 35 9 11 8 7
All Income Class
MeAN. . ccerrererervetnnrannnane 4.45 4.7 5.29 3.72 3.58
valid casesllliil..iiotc...... 35‘ 96 ’10 71 77

Table 64A. Percentage of Monthly Expenditure for Energy
to Total Income per Household

District
Percentage Energy Expenditure All 4
Kns/Month/Household Districts | Sysattanak |Chantabour{ Sysettha |Sykhottabong
Income < 75,000
“ean‘....00000...0...'....-- 6.18 7012 6.60 ‘022 5045
Valid CaseS..cevevrecaccnnss 3 29 18 13 13
Income 75,000-102,000
MeaN.ceererrassessssacannnss 4.10 6.09 3.14 3.64 3.39
Valid CaseS.vevvsssccscscans 78 21 22 18 17
Income 103,000-150,000
"ean."‘..0....0".0.'.'.0.' 3.70 2.“ 4.49 3.99 30’9
Valid CaseS.ceccceanscccrass 82 19 ] 19 19
tncome 151,000-200,000
MEAN..eeoneasancesrassanaans 4.42 2.9 6.30 4.03 3.3
Valid CaseS.eeeccccacscnnnss 81 13 28 15 5
Income 201,000-270,000
“ean..l..‘.‘..“......'.l.l. 4.22 2072 7.3‘ 1.82 2.%
Valid Cases...cecrencnssanss 38 9 13 ] 1
Income > 270,000
uean......0.'.00.0...".0.‘. 2.1‘ "27 2.29 3.3‘ 1‘65
Valid Cases.cccceeenccccacas 39 10 12 9 8
All Income Class
nm....ll.........".."‘..'. 4.29 4059 5008 3'7‘ 30‘0
valid casesIUOCOOOOOOOOOOOQOOO 391 101 1’8 " 93

Including households that share electricity with others.
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Iable 65A. Percentage of Monthly Expenditure for Electricity
to Total Income per Household

District
Percentage Elec. Expenditure ALl 4
Kns/Month/Household Districts | Sysattanak |Chantabour{ Sysettha |Sykhottabong
income < 75,000
"ean.....0‘0‘0“'00"0.'..0. 3.“ 4023 4‘02 1.76 1'56
Valid Cases..ccuvancssascscs 64 28 18 12 é
Income 75,000-102,000
"ean....'.l..'.‘.‘.‘..l....n 1'71 2!‘8 1.75 1‘22 .”
Valid CasesS.ccceeveccacnnass 65 20 17 17 1
Income 103,000-150,000
MEAN.eosessccrcnnasnsnnnsase 1.43 1.07 1.92 1.59 .92
valid cases...‘l.t.‘."...'. n 16 24 16 17
Income 151,000-200,000
MeaBN.cveseencennanscscsoasss 1.52 1.80 1.88 1.30 1.1
Valid CaseS.cceveccccccancss 78 13 27 14 24
Income 201,000-270,000
MeBN.ccetetnsancanasasananea 1.80 1.78 2.67 1.64 .84
val’d cases“.“....."..o.. 37 9 ’3 4 11
Income > 270,000
"ean“....l‘.'O.".Q."...!' 1.26 1.03 1.54 1.28 1.07
Valid CaseS..c.ccveervsscccecs 35 9 1" 8 7
All Income Class
MeBN..cvcscerrrtasocrcennccone 1.89 2.46 2.28 1.44 1.04
Valid Case8.cecerncarsrvcccecs 352 95 110 71 76
Including households that share electricity with others.
Jable 67A. Percentage of Monthly household Expenditure
- for Charcoal by Income
District
Percentage Charcoal Expenditure Al &
Kns/Month/Household Districts | Sysattanak [Chantabouri Sysettha |Sykhottabong
Income < 75,000
MeaN.eossverorancssocssnsnes 3.97 3.72 2.32 4.7 5.13
Valid CaseS...ccansesessecee 29 13 5 3 8
Income 75,000-102,000
ean....-.----;---‘-o-oouocn 2053 3‘39 2.25 2.22 2.03
valid cases..‘...‘.......'.‘ 3‘ 10 9 8 7
Income 103,000-150,000
"ean"""’.'..."."....l.l "93 1.69 2.26 2‘18 1'62
valid cases.l‘.l.l.........l 46 9 1‘ 8 15
Income 151,000-200,000
L T 2.12 1.39 3.28 1.22 1.35
Valid €CaseS.ccvcercccnnanses sS4 5 22 8 19
Income 201,000-270,000
"e‘n....0'..00.0'0000'..'0.' 2.‘0 1.08 5.29 035 1'28
valid cases........l.l.....‘ 28 s 9 ‘ 10
Income > 270,000
“ean....000...00.0...000..‘. 067 .37 .“ .76 058
val'd us“"..o.ol...'."'. 26 6 9 s 6
All Income Class
"ean........'.‘......l.0.....0 z.zs 2.33 2081 1.” 1.87
v‘lid “ses.......o..'...t.... 217 “ “ 36 65
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Iable 68A. Percentage of Monthly Household Expenditure for

firewood by income
District
Percentage Firewood Expenditure ALl 4
Kns/Month/Household Districts | Sysattanak |Chantabour{ Sysettha |Sykhottabong
Income < 75,000
nem'..'..l.l".l.!‘.’l.."l 3029 3'27 3.“ 3.27 3.06
va‘id cam....‘....'....... 33 11 10 6 6
Income 75,000-102,000
“eanloooootooonooonoooicoonc 2-“ 3.“ ’Qm 20“ 2'“
valid CaBeBavcsosssssscssnse 42 10 10 10 12
Income 103,000-150,000
Hem‘......QQ..QQ.Q.O.QQ.‘.. 2017 2.‘2 205’ 2.30 1051
Valid Case8.cceuvcarersences 47 10 13 1% 10
Income 151,000-200,000
"aan..".0.0.0..'...0......0 z.ss '.76 2.” 2'87 2.07
Valid CaseS.cercrccccvecacee 41 4 13 1" 13
Income 201,000-270,000
"ean."t....l.'...‘...‘l.... “35 1003 2'61 .53 1.“
va('d cases'.“tltoo'.....'. ‘7 3 ‘ 2 8
Income > 270,000
"ean.....'.'00.....0."....0 2.33 ‘33 2.5‘6 6.00 .70
valid cases.‘.‘o‘...l......h 9 1 1 ‘ 3
All Income Class
G0 0P TSP 8002000000000 0000 0 20‘9 2067 z.“ 2070 1.97
valid cas““.l.l“..‘...l.... ’a’ 39 s' ‘7 52
Yable 69A. Porcmtage of nonthly Household Expenditure for
Kerosene by Income
District
Percentage Kerosene Expenditure All &
Kne/Honth/Household Districts | Sysattanak |Chentabouri | Sysettha |Sykhottabong
Income < 75,000
"eanli.‘...‘l.ll......l..." 1.03 * . L] 1.03
valid cases'.'....'-.....'.. 2 o o o 2
Income 75,000-102,000
an..‘.....I..l‘........." .“ [ ] '“ L] L]
valid cases.."...'......... 1 o 1 o o
Income 103,000-150,000
“ean..'0'00'.".'...'.0'.... .39 .39 L] . L
va‘id cam..‘..“....."‘.‘ 1 1 o o o
Income 151,000-200,000
SPPSOSIPIBIOGIDONSIBOINESS .” "s - .30 1.67
va‘id m“n.".‘.‘.--“.... ‘ 1 o ‘ 2
Income 201,000-270,000
"ean..l.....l.".'..’lll.l“ Qw . L] * 'ao
va(id cms......l‘.....‘.l‘ 1 o o o 1
Income > 270,000
w......ll..‘.......’...‘. » * * * -
valid m“........‘..‘.“.‘ o o o o °
All Income Class
nean.......0...‘.0..0.'.....‘. ‘87 027 .“ .30 1-2‘
va"d c““...‘.'..‘......‘... ’ 2 1 1 s




- 121 -

Annex II
Page 62 of 66

Jable 70A. Percentage of Monthly Household Expenditure for
Diesel by Income

District
Percentage Diesel Expenditure All 4
Kns/Month/Household Districts Sysattenak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
“ean-..00000000.000000000000 1'28 '.28 L . L]
val‘d cas“............l.l.. 3 3 o o °
Income 75,000-102,000
"ean'.'.'.0-..000....-....00 051 .26 "2‘ -51 .79
Vﬂlid casesOQQQOO'OOQOQ".O' 7 ‘ 1 ‘ 1
income 103,000-150,000
nean...‘..0.0.."....Q".Q.Q 07‘ .2‘ 0‘1 .33 1036
vatid cas“QOOIIQOOOOOOOO.Q. ’o z 2 2 ‘
Income 151,000-200,000
“em.l.l.l‘......‘.........' .22 ." 07‘ 019 013
Valid Case8.ccevecnscccnscns 8 2 1 3 2
Income 201,000-270,000
2000000600000 0g00de000 00 e 011 . * 006 .12
v‘lid cas“."..“...‘.‘.... 4 o o 1 3
Income > 270,000
"ean.l‘l'...l......‘.'.'.‘.. 010 .12 -08 - 007
v‘lid c.s“..!'...‘.....‘... ‘ 2 1 o 1
Al Income Class
"“n...00...00........'..'00.. .68 045 058 026 '63
v‘t‘d c“”....'.".....'.'..' “ 13 s 7 11

Yable 71A. Percentage :;Gnom?ly Household Expenditure for

by Income
Digtrict
Percentage LPG Expenditure All 4
Kns/Honth/Household Districts | Sysattsnak |Chantabouri | Sysettha |Sykhottabong
Income < 75,000
Valid C25€8.ssusesssesnnnses o o’ 0’ o’ o
Income 75,000-102,000
"m..oJ.O.l'.l.l.....”.ll. 6.“ 60“ * . .
val‘d cm..'.......t..".. 1 , o o o
Income 103,000-150,000
Valid Cases...evervesensenns o’ o’ 0’ o’ 0’
Income 131,000-200,000
'EXX XX XS XEESRFRRERR RN R Y 3 "n . ‘.n L] -
val‘d m“.."...‘..‘ct‘li. 3 o 3 o o
Income 201,000-270,000
"ean......Q...O..QO...O'0.0Q 2060 . 2.60 . L]
v“id cases."....t..“.‘... 1 o 1 o o
Income > 270,000
0000808880808 0800606000000 032 .32 * . L]
valid cam.l..’..t.".‘..‘. z z o o 0
All Income Class
m..‘.0.'..0.0..‘...0'.0.... 3'“ 20“ ‘.zo - .
val‘d W.ooooooo....o.oooo‘ 7 3 ‘ o 0
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lable 72A. Percentage of Monthly Household Expenditure (in Kips) for
Energy to Total Income per Household:
Atl Electric Homes Only

District
Percentage Energy Expenditure All 4
Kng/Month/Household Districts | Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
”ean.lﬁ."'00'.0..'......‘-. 7077 3‘25 160‘5 3.% L
Valid Cases.vvvecvcccocennes 6 3 2 1 0
Income 75,000-102,000
MeaN. .voeeesavsnsccccsscnnes 1.58 . 1.80 .55 1.51
Valid [>2:17- - SR 7 0 s 1 1
Income 103,000-150,000
"ean........‘..'......'.CC.. '62 080 Q“ .18 *
vatid cases.....c“.!....‘.. s 2 2 1 0
Income 151,000-200,000
“m..-l..l'......l".‘.’... .97 .67 l“ 20“ .60
Valid CaseS..cceveercsrncces ] 1 1 1 2
Income 201,000-270,000
"ean'.‘......‘QQ.C.......... 1'51 l81 2‘22 ] -
v‘lid mes‘t........‘...lii ‘ 2 2 o o
Income > 270,000
"ean.'ll-........(...'I."... 2.69 i d "00 1.38 -
valid cas”......ll“....'.. ‘ o 2 2 0
All Income Class
um.......00“‘0.00.......... 2.“ 1011 “oo 1'“ '90
Valid CaseS.ccovcncenccncannes n 8 14 é 3

lable 73A. Number of Households by Number of Electric Meters

installed
‘ pistrict '
All &

Humber of Meters Districts | Sysattanak {Chantabouri Sysettha |[Sykhottabong
“m..‘.."..........'.. 52 10 12 13 17
(percent)ccecasscesces 12.8% 9.4% 9.8% 15.9% 18.1%
w..-....'...-.‘..tiii‘ 309 81 97 59 72
‘”rcent).OQOOOOOO0.00 76.3x 76.4x 78.9% 7200% 7606x
’“o.......l.o......‘..‘. “ 13 12 8 3
(p‘l‘ceﬂt)-......u.... 8.9% 12.3% 9.8% 9.8% 302x
Thr“....‘.l‘..‘l..l‘.‘l 6 2 1 1 2
(Wrcmt’ooooobcttoo'o 1.5% 1.% .8x " 1.2x 201x
er..'...“.......‘..ll 2 o 1 1 o
(”rcmt)"...‘.....’t lsx tox .8% 102% 00x
10t°l.."....l.......l.. ‘os 106 123 82 9‘
(percmt)......o....'. ’oo.ox 26.zx 30.‘% zo.z% 23.2%

There are 2 households from the total of 52, without meter, do not use electricity.
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Igble 74A. Percentage of Houscholds Classified by Number of
Electric Meters Installed
pistrict
Number of Meters All 4
Installed Districts Sysattanak |Chantabouri Sysettha |Sykhottabong
Income < 75,000
”m...‘.‘.ll..ll."‘. z?.ax 1205% 1500% 40!“ “.3%
’ “eter...t.....'..‘t. m.‘x 81‘3x as.ox wlox 3sln
2 MetersS...ccececccens 2.5% 6.3% 0% 0% 0%
Total.‘....‘.....“‘.... 81 32 20 ‘s 16
Income 75,000-102,000
"one.....'l...l‘l...‘. 2608x 21‘u 29.” 22.2x 35.3%
1 "eter"..‘t.‘l..l.ll 69.5% 78‘3% “ln “.n “.n
2 MeterS.ceuioncsssones 3.7 0% 4.2% 11.1% 0%
Total...'.l............l 82 23 ‘ 18 17
Income 103,000-150,000
"om......".t.t..ll.. 7-2% s‘sx 7.7% 15.8% .ox
1 "eterCOOOCOOOOOOOQQQ 880°x 89.5* “st 78!9* %'n
2 MeterS.cauiiesnccaces 3.6% 5.3% 3.8% 0% 5.3%
3.‘ “eters“"t...l‘.. 1'2% Oox .ox 5.3x .ox
Total..'..O........'.... 83 19 26 19 19
Income 151,000-200,000
“m..'.'...!. ...... LN ] 1.2% lox .o% .ox 4.0%
1 Meter.cceaeaencsacas 85.2% 76.9% 85.7% 93.3% 84.0%
2 “eters.“‘.l.‘.“.“ 9.” 1504% 1°0n 6.” 800%
3" "etﬂ's...-........ 3-” 7.u 3.6% .Ux 6.0%
Totaleeeeesceansccnncnne 1 13 28 15 &5
Income 201,000-270,000
1 "eter.‘...lll.l‘.l“ 7603% “.n 69‘2x 80'“ 90'%
2 MeterS.ceoacercacans 21.1% 33.3% 30.8% 20.0% 0%
3" “eters.loo.ouotooo 206% aox .0% oox 901%
Tota‘..'..'.l‘......!.-. 38 9 13 s 11
Income > 270,000
“m'..'.l.-.-.‘.....‘ 2'5% -0% .ox l“ 12-5%
1 Meter... 60.0% 40.0% 66.7% 50.0% 87.5%
2 Meters.... 30.0% 50.0% 25.0% 40.0% 0%
3.4 “eters..ﬁ....'..‘. 7.sx ’00 803% 10'0“ .ox
Totat.'.."Qt.v..o.....' ‘0 10 12 10 8
Grand TotBl.vaseecseneas 405 106 123 82 9%
Iable 75A. Number of Households by Type of
Electricity Connection
e District
A
Whether HH share elec. Districts | Sysattanak |Chantabouri Sysettha [Sykhottabong
Does not share elec..... 295 78 81 65 (4!
(percent)ecceccccacces 73.2% 74.3% 65.9% 79.3% 76.3%
Share elec. to other.... 58 18 30 4 6
(percent)...ccceececes 14.6% 17.1% 24.4% 4.9% 6.5%
No Meter but use elec... 50 9 12 13 16
(mrcwt)‘...‘.“.“.. 1204% 806x 9-8* 150“ ’7‘2%
Total..""..ollii...... 403 105 18 82 ”
(percentdecccececeanes 100.0% 100.0% 100.0% 100.0% 100.0%




- 124 -

Annex II
Page 65 of 66

lable 76A. Percentage of Households by Type of
Electricity Connection

District

Whether household share All 4
electricity? Districts | Sysattanak |Chantabouri Sysettha [Sykhottabong
Income < 75,000

Does not share elec... 60.0% 68.8% 60.0% 60.0% 38.5%

Share ele to other.... 13.8% 18.8% 25.0% 0% 0%

No Meter but use ele.. 26.3% 12.5% 15.0% 40.0% 61.5%
Yotal.QQ.‘Q....'.t..‘..! w 32 zo 15 13
Income 75,000-102,000

Does not share elec... 65.4% 68.2% 62.5% 77.8% 52.9%

Share ele to other.... 8.6% 13.6% 8.3% .0% 11.8%

No Meter but use ele.. 25.9% 18.2% 29.2% 22.2% 35.3%
total!..-.;.‘...‘....'.. 81 22 2‘ 18 17
Income 103,000-150,000

Does not share elec... 7.1% 84.2% 65.4% 78.9% 846.2%

Share ele to other.... 15.7% 10.5% 26.9% 5.3% 15.8%

No Meter but use ele.. 7.2% $.3% 7.7% 15.8% 0%
Totat‘l‘........'...'.l. 83 19 26 19 19
Income 151,000-200,000

Does not share elec... 86.4% 92.3% 67.9% 100.0% 96.0%

Share ele to other.... 12.3% 7.7% 32.1% 0% 0%

No Meter but use ele.. 1.2% 0% 0% 0% 6.0%
Totaleceecoocnnanse 81 13 28 15 25
Income 201,000-270,000

Does not share elec... 86.8% 88.9% 84.6% 60.0% 100.0%

Share ele to other.... 13.2% 11.1% 15.4% 40.0% 0%
Total-..““.".."....' 38 9 ’3 s 11
Income > 270,000

pDoes not share elec... 67.5% 50.0% 58.3% 90.0% 75.0%

Share ele to other.... 30.0% 50.0% “. 7% 10.0% 12.5%

No Meter but use ele.. 2.5% 0% 0% 0% 12.5%
rotal'.".... IIIII I FE X KN ‘o 10 12 ’o 8
Grand Total...oeneanoass 403 105 123 82 93

Jable 77A. Number of Households Using Electricity Without
Meters Installed
District

Number of Households All 4
Without Meter Districts | Sysattanax |Chantabouri Sysettha |Sykhottabong
Income < 75,000

No. of Households..... 21 4 3 é 8
Income 75,000-102,000

No. of Households..... 21 4 7 4 6
Income 103,000-150,000

No. of Households..... 6 1 2 3 0
Income 151,000-200,000

No. of Households..... 1 0 0 0 1
Income > 270,000

No. of Households..... 1 0 0 0 1
All Income ClasS.eoeveass 50 9 12 13 16
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Iable 78A. Number of louseholds With Meters Who Share Electricity with Others

Number of Households District
Sharing Electricity All 4
to Others Districts | Sysattanak |Chantabouri | Sysettha |Sykhottabong
income < 75,000

No. of Households..... 1 é 5 0 0
Income 75,000-102,000

No. of Households..... 7 3 2 0 2
Income 103,000-150,000

“o. of "mehol“.’... 13 2 7 ‘ 3
Income 151,000-200,000

No. of Households..... 10 1 9 0 0
Income 201,000-270,000

No. of Households..... 5 1 e 2 0
Income > 270,0M0

No. of Households..... 12 S S 1
ALl Income ClasS.caennss 58 18 30 4 6

Iable 79A. Number of Housecholds Sharing Electricity With snd Without Meters

District

Nurber of Households All &
sharing Electricity Districts | Sysattanak |Chantabouri Sysettha |[Sykhottabong
Income < 75,000

No. of Households..... 32 10 8 [ 8
Income 75,000-102,000

No. of Households..... 28 7 9 4 8
Income 103,000-150,000

No. of Housecholds..... 19 3 9 4 3
Income 151,000-200,000

No. of Households..... 1 1 9 0 1
Income 201,000-270,000

No. of Households..... 5 1 2 2 0
Income > 270,000

No. of Households..... 13 s 5 1 2
All Income ClasS..cceess 108 7 42 17 22
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COMPARATIVE COSTS OF COOKING
COMPARISON OF FUEL AND COST OF STOVE

Energy Kns/ Fuel Stove

value Price Efficiency  Useful Useful Cost Cost

;gel Type (MJ/Kg) per Ka. kwh/Kg. Rating kwh kwh Kns/Yr. One-

ate
LPG 45.2 420 12.6 0.60 7.53 56 $6000 87000
Kerosene 43.2 294 12.0 0.35 4.20 70 70000 35000
Firewood 16.0 30 4.4 0.15 0.67 45 45000 2000
Charcoal 30.0 85 8.3 0.30 2.50 34 34000 4700
Electric 3.6 14/kvh na 0.80 na 18 18000 4500
Electric 3.6 56/kwWh na 0.80 na 70 70000 4500
(HI/kWh)

LPE = e e e e cccc et I e R
45.2 300 12.6 0.6 7.53 40 40000 87000
45.2 325 12.6 0.6 7.53 43 43000 87000
45.2 350 12.6 0.6 7.53 46 46000 87000
45.2 35 12.6 0.6 7.53 50 50000 87000
45.2 400 12.6 0.6 7.53 53 53000 87000
bbbl 45.2 350 12.6 0.6 7.53 46 46000 67000
KEROSENE @ = =« =~ ¢ ¢c e s s v s c e e v e ccccacverscerersoveccevonsseesnscs
Wicked Type 43,2 294 12.0 0.35 4.20 70 70000 34000
Pressured 43.2 294 12.0 0.50 $.00 49 49000 34000
Wicked 43.2 350 12.0 0.35 4.20 83 83000 34000
Pressured 43.2 350 12.0 0.50 6.00 58 60000 34000
FIRENOOD = = = = s s s s e s e st et e oseecccuncencnceccncooeesnne
16.0 30 4.44 0.15 0.67 45 45000 2000
16.0 35 4,44 0.15 0.67 53 53000 2000
16.0 50 4.44 0.15 . (4] 75000 2000
CHARCOAL = =~ s = v s e v v e v s et oo cmnaccccracencroncceconcss-
30.0 60 8.33 0.30 2.50 24 24000 4700
30.0 85 8.33 0.30 2.50 3% 34000 4700
30.0 100 8.33 0.30 2.50 40 40000 4700
30.0 120 8.33 0.30 2.50 48 48000 4700
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COMPARISON OF COOKING COSTS
COMPARISON OF ELECTRICITY COSTS AT DIFFERENT TARIFFS
Energy Kns/ Fuel Stove
Value Price Efficiency Efficient Useful Cost Cost
;tlae: Type (MJ/Kg) per kwh kwh/Kg. Rating kwh kwh Kns/Yr. One-
ate
Electric 3.6 1%.0 1.00 0.80 0.80 18 18000 4500
3.6 21.0 1.00 0.80 0.80 26 26000 4500
3.6 28.0 1.00 0.80 0.80 35 35000 4500
3.6 35.0 1.00 0.80 0.80 44 44000 4500
3.6 42.0 1.00 0.80 0.80 53 53000 4500
3.6 49.0 1.00 0.80 0.80 61 61000 4500
3.6 52.5 1.00 0.80 0.80 66 66008 4500
3.6 56.0 1.00 0.80 0.80 70 70000 4500
3.6 59.5 1.00 0.80 0.80 T4 74000 4500
COMPARISON OF COOKING COSTS
LPG (Current Market Price) LPG (Fxpected Price)
(56 Kn/Useful kWwh) 420Kn/Kg 1000 kWh/Yr (46 Kn/Useful kWh) 350Kn/Kg 1000 kWh/Yr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
87000 56000 67000 46000
ist 87000 50904 137904 0.909 67000 41814 108814
2nd 0 46256 46256 0.826 0 37996 37996
3rd 0 42056 42056 0.751 0 34546 34546
4th 0 38248 38248 0.683 0 31418 31418
Sth 0 34776 34776 0.621 0 28566 28566
6th 0 31584 31584 0.564 0 25944 25944
7th 0 28728 28728 0.513 0 23598 23598
8th 0 26152 26152 0.467 0 21482 21482
oth 0 23744 23744 0.424 0 19504 19504
10th 0 21616 21616 0.386 0 17756 17756
Total PV Cost 87000 344064 431064 67000 282624 349624
Note: Discount 10% per Year
KEROSENE (Wicked Type; 35% Effi.) KEROSENE (Pressured Type; 50% £ffi)
(70 Kn/Useful kWh) 294Kn/Kg 1000 kwh/Yr (49Kn/Useful kWwh) 294Kn/Kg 1000
kwh/Yr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
34000 70000 34000 49000
1st 34000 63630 97630 0.909 34000 445641 78541
2nd 0 57820 57820 0.826 0 40476 40474
3rd 0 52570 52570 0.751 0 36799 36799
4th 0 47810 47810 0.683 0 33467 33467
Sth 0 43470 43470 0.621 0 30429 30429
6th 0 39480 39480. 0.564 0 27636 27636
Tth 0 35910 35910 0.513 0 25137 25137
8th 0 32690 32690 0.467 0 22883 22883
9th 0 29680 29680 0.424 0 20776 20776
10th 0 27020 27020 0.386 0 18914 18914
Total PV Cost 34000 430080 464080 34000 301056 335056

Wote: Discount 10X per Year
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FIREWO0D (15% Ef¢{) CHARCOAL (30X Effi)
h (45 Kn/Useful kwh) 30Kn/Kg 1000 kwh/Yr (34Kn/Useful kwh) 85Kn/Kg 1000
JYr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
2000 45000 4700 34000
1st 2000 40905 42905 0.909 4700 30906 35606
end 0 37170 37170 0.826 0 28084 28084
3rd 0 33795 335795 0.751 3530 25534 29064
4th 0 30735 30735 0.683 0 23222 23222
Sth 0 27945 27945 0.621 2919 21114 24033
éth 1128 25380 26508 0.564 0 19176 19176
Tth 0 23085 23685 0.513 2611 17442 19853
8th 0 21015 21015 0.467 0 15878 15878
9th 0 19080 19080 0.424 1993 14416 16409
10th 0 17370 17370 0.386 0 13124 13124
Total PV Cost 3128 276480 279608 15552 208896 224448
Note: Discount 10X per Year
FIREWOOD (15% Effi) CHARCOAL (30% Effi)
b (53 Kn/Useful kwh) 35kn/Kg 1000 kwh/Ye (40Kn/Useful kiwh) 100Kn/Kg 1000
/Yr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Ye Cost Cost/Yr Cost/Yr
2000 53000 4700 40000
1st 2000 48177 50177 0.909 4700 36360 41060
2nd 0 43778 43778 0.826 0 33040 33040
3rd 0 39803 39803 0.751 3530 30040 33570
4th 0 36199 36199 0.683 0 27320 27320
Sth 0 32913 32913 0.621 2919 24840 27759
6th 1128 29892 31020 0.564 0 22560 22560
7th 0 27189 27189 0.513 2611 20520 22931
8th 0 24751 24751 0.467 0 18680 18680
9th 0 22472 22472 0.424 1993 16960 18953
10th 0 20458 20458 0.386 0 15440 15440
Yotal PV Cost 3128 325632 328760 15552 245760 261312
Note: Discount 10X per Year
ELECTRIC (14 Kn/kwh; 80X Effi) ELECTRIC (56 Kn/kWh’ 80% Effi.)
(18 Kn/Useful kwh) 1000 kwh/Yr (70 Kn/Useful kwh) 1000 kWh/Yr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
4500 18000 4500 70000
ist 4500 16362 20862 0.909 4500 63630 68130
2nd 0 14868 14868 0.826 0 57820 57820
3rd 0 13518 13518 0.751 0 §2570 52570
4th 0 12294 12294 0.683 0 47810 47810
Sth 0 11178 11178 0.621 0 43470 43470
6th 2538 10152 12690 0.564 2538 39480 42018.
Tth 0 9234 9234 0.513 0 35910 35910
8th 0 8406 8406 0.467 0 32690 32690
9th 0 7632 7632 0.424 0 29680 29680
10th 0 6948 6948 0.386 0 27020 27020
Total PV Cost 7038 110592 117630 7038 430080 437118

Note: Discount per Year
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ELECTRIC (21 Kn/kWh; 80% Effi) ELECTRIC (28 Kn/kWh' 80% Effi.)
(26 Xn/useful kwh) 1000 kwh/Yr (35 Kn/Ugseful kwh) 1000 kwh/Yr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
4500 26000 4500 35000
1st 4500 23634 28134 0.909 4500 31815 36315
2nd 0 21476 21476 0.826 0 28910 28910
3rd 0 19526 19526 0.751 0 26285 26285
4th 0 17758 17758 0.683 0 23905 23905
Sth 0 16146 16146 0.621 0 21735 21735
6th 2538 14664 17202 0.564 2538 19740 22278
Tth 0 13338 13338 0.513 0 17955 17955
8th 0 12142 12142 0.467 0 16345 16345
9th 0 11024 11024 0.424 0 14840 14840
10th 0 10036 10036 0.386 0 13510 13510
Yotal PV Cost 7038 159744 166782 7038 215040 222078

Notes Discount 10% per Year

ELECTRIC (35 Kn/kih; 80X Effi) ELECTRIC (42 Kn/kwh! 80X Effi.)
(44 Kn/Useful kwh) 1000 kih/Yr (53 Kn/Useful kwh) 1000 kwh/Yr
Stove Operating Total PV biscount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
4500 44000 4500 53000
18t 4500 39996 44496 0.909 4500 48177 52677
ond 0 36344 36344 0.826 0 43778 43778
3rd 0 33044 33044 0.751 0 39803 39803
4th 0 30052 30052 0.683 0 36199 36199
Sth 0 27324 27326 0.621 0 32913 32913
6th 2538 24816 27354 0.564 2538 29892 32430
7th 0 22572 22572 0.513 0 27189 27189
8th 0 20548 20548 0.467 0 24751 24751
9°h 0 18656 18656 0.424 0 22472 22472
1th 0 16984 16984 0.386 0 20458 20458
Total PV Cost 7038 270336 277376 7038 325632 332670

Note: Discount 10% per Year

ELECTRIC (49 Kn/kwh; 80% E+7{) ELECTRIC (52.5 Kn/kWh’ 80% Effi.)
(61 Kn/Useful kwh) 1000 kuh/Yr (66 Kn/useful kwh) 1000 kwh/Yr
Stove Operating Total PV Discount Stove Operating Total PV
Year Cost Cost/Yr Cost/Yr 10%/Yr Cost Cost/Yr Cost/Yr
4500 61000 4500 66000
18t 4500 55449 59949 0.909 4500 59994 64494
2nd 0 50386 50386 0.826 0 54516 54516
3rd 0 45811 45811 0.751 0 49566 49566
4th 0 41663 41663 0.683 0 45078 45078
Sth 0 37881 37881 0.621 0 40986 40986
6th 2538 34404 36942 0.564 2538 37224 39762
7th 0 31293 31293 0.513 0 33858 33858
8th 0 28487 28487 0.467 0 30822 30822
9th 0 25864 25864 0.424 0 27984 27984
10th 0 23546 23546 0.386 0 25476 25476
Total PV Cost 7038 374784 381822 7038 405504 412542

Note: Discount 10% per Year
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COSTS AND BENEFITS OF SWITCHING TO LPG

(Assumption: S0% (8,250 households) Switching to LPG)

Export Accumulated Import Import Import Impert Accumulated

Revenue Revenue Elec LPG Stove LPG (Kg) Fuel Cost Fuel Cost
Year $957,000 Hot Plate ($16,500 x100) 1642699.12  821349.55
Tst . $869,913 ﬁTﬁW'”'T1ﬁﬁﬁF“Eﬁﬁﬁﬁ"“ﬁﬁﬂﬁ?"‘ﬁﬁﬁﬁ?
2nd $790,482 $1,660,395 1642699.12 $678,435 $1,425,041
3rd $718,707 32 379 102 sa,aaz $0 1642699.12 $616 834 $2 041, ‘878
4th $653,631 33 032 733 $4,440 $0 1642699.12 3560,982 sz 602, ‘857
S5th $594,297 $3 627 030 $4,037 $0 1642699.12 $510,058 $3,112 915
6th $539,748 84 166 778 $40,326 $0 1642699.12 $463,241 $3 576,156
7th 490,961 $4, 657 719 $3,335 $0 1642699.12 $421,352 93,997,508
8th $446,919 ss 104 638 $3,036 $0 1642699.12 $383,570 $4,381,078
9th $405,768 $5,510,406 $2,756 $0 1642699.12 $348,252 4,729,331
10th $369,402 $5,879,808 $2,509 $0 1642699.12 $317,041 $5, 046,3?2
Toial PV Cost $5,879,808 $142,188 $1,650,000 $5,046,372  $5,046,372
Rev. Fuel $833,436
Total Loss -$674,376

TABLE: COST AND BENEFIT OF SWITCHING TO LPG
(Assumption: S0% (8,250 households) Switcg to LPG

Export Accumulated lmport Import Import ImportAccumulated
Year Revenue Revenue Elec LPG Stove LPG (K9) Fuel Cost Fuel Cost

$478,500 Hot Plate  ($8,250x100) 821349.558 410674.775
1st $434,957 $434,957 $35,750 $825,000 821,350 $373,303 $373,303
2nd $395, 241 $830, 198 $2 685 $0 821,350 $339,217 $712,521
3rd $359 354 $1,189,551 sz 441 $0 821, '350 $308,417 81 020 937
4th $326, 1816 $1, 516 367 $2,220 $0 821, '350 $280,491 $1 301 1428
S5th 3297 149 $1, 813 515 $2 018 $0 821, '350 $255,029 #1, 556 457
6th s269 874 32,083,389 820 163 $0 821, 1350 $231,621 $1, 788 078
Tth 3245 47 $2,328,860 31 667 $0 821, ’350 $210,676 $1,998,754
8th $223, 1460 $2,552,319 $1, 's18 $0 821, '350 $191,785 $2,190,539
9th $202, 1884 $2,755,203 $1,378 $0 821, 1350 $174,126  $2,364,665
10th $184 701 $2,939,904 $1,255 $0 821, ’350 $158,520  $2,523,186
Total PV Cost $2,939,904 $71,094 $825,000 $2,523,186  $2,523,186
Rev. Fuel 3416 718

Total Loss -$337 188
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LIGHTING EFFICIENCY ANALYSIS

COST AND BENEFIT OF SWITCHING TO FLUORESCENT
40.6 Kips/kWwh (4.5 Hrs/Day)

TABLE:

60 W Incandescent Lamp

LAMP (IN LOCAL CURRENCY)

20 W Fluorescent Lamp

kwh Light Bulbs Light kiwh Cost of Lamp
Lighting Imp. Cost  Bulb (PV) Lighting & Fixture
Year 5,263,753  (250*1.6) Imp. Bulb  Accumul. 1,754,58 Imp. Cost Accunul
kwh save/Yr 3,509,168 1,754,584 1,754,584
Export Revenue Export Revenue
18t 64,753,632 21,364,800 20,635,726 85,389,358 64,753,632 112,165,200 176,918,832
2nd 58,841,034 21,364,800 17,647,325 161,877,717 $8,841,034 0 235,759,866
3rd 53,498,325 21,364,800 16,044,965 231,421,006 53,498,325 0 289,258,191
4th 48,654,269 21,364,800 14,592,158 294,667,434 48,654,269 0 337,912,460
Sth 44,237,630 21,364,800 13,267,541 352,172,604 44,237,630 6,600,602 388,750,691
uss $385,693 $122,085 $117,411 $503,104 $385,693 $169,663 $555,358
Total PV Costs 269,984,889 85,459,200 82,187,715 352,172,604 269,984,889 118,765,802 -388,7%0,691
Table: Cost and Benefit of Switching to Fluorescent Lamp

5.8 Cent/kWh (4.5 lrs/Day)
60 W Incandescent Lamp

20 W Fluorescent Lamp

kuh Light Bulbs Light kih Cost of Lamp

Lighting Import Cost Bulb (PV) Lighting & Fixture
Year 5,263,753  ((250*1.6)/700) 1imp. Bulb Accumul. 1,754,584 Imp. Cost
Accumul .
kih Save/Yr 3,509,168 1,754,584 1,754,584

Export Revenue Export Revenue

1st 92,505 30,521 29,480 121,985 92,505 160,236 252,741
and 84,059 30,521 25,210 231,254 84,059 0 336,800
3rd 76,426 30,521 22,921 330,601 76,426 0 413,226
bth 69,506 30,521 20,846 420,953 69,506 0 482,732
Sth 63,197 30,521 18,954 503, 104 63,197 9,429 555,358
Total PV Costs 385,693 122,085 117,411 503,104 385,693 169,665 555,358

5.8 Cent/kwh (2.5 drs/Day)
60 W Incandescent Lamp

20 W Fluorescent Lamp

kiwh Light Bulbs Light kih Cost of Lemp
Lighting fmport Cost  Bulb (PV) Lighting & Fixture
Year 2,926,307  ((250%1.6)/700) lmp. Bulb Accumil. 974,769 Imp. Cost Accum,
RO SavelvF 1,947,938 Y%, 157 VI%, 75V
Export Revenue Export Revenue
1st 51,392 17,407 17,407 68,798 51,392 160,236 211,628
2nd 46,699 17,407 14,378 129,875 46,699 0 258,327
3rd 42,459 17,407 13,072 185,407 42,459 0 300,786
4th 38,61 17,407 1,889 235,910 38,614 0 339,400
Sth 35,100 17,6407 10,809 281,829 35,109 0 374,510
6th 31,887 17,407 9,817 323,533 31,887 0 406,396
7th 29,003 17,407 8,930 361466 29,003 0 435400
8th 26,403 17,407 8,129 395997 26,403 0 461802
23,972 17,407 7,380 427349 23,972 6438 492212
Total Pv Cost 325,538 101,811 325,538 166,674




- 132 -

Annex V
Page 2 of 3
TABLE: COST AND BENEFIT OF SWITCHING TO FLUORESCENT LAMP
14 Kips/kwh (4.5 Hrs/Day)
60 W Incandescent Lamp 20 W Fluorescent Lemp
Elec. Cost Cost of PV Cost Elec. Cost Cost of
98.55 Light Bulb 8ulb 32.85 Lamp &
Year 1380 400 1.6 Bulb/yr  Accuml. 460 Fixture
Accumul .
Ist 1254 400 386 1640 418 2100 2518
2nd 1140 400 330 310 380 0 2898
3rd 1036 400 300 4447 345 0 3243
4th 9%2 400 i 5663 31 0 3557
Sth 857 400 248 6768 286 124 3067
Total PV Costs 5229 1600 1539 6768 1743 2224 3967
21 Kns/kwh (4.5 Hrs/Day)
60 ¥ Incandescent Lamp 20 W Fluorescent Lamp
Elec. Cost Cost of PV Cost Elec. Cost Cost of
98.55 Light 8ulb 32.85 Lemp &
Year 2070 Bulb 1.6 Bulb/yr  Accumul. 690 Fixture
Accumul .
ist 1881 250 386 2268 627 2100 arer
2nd 1709 250 330 4307 S70 1] 3297
3rd 1554 250 300 6162 518 0 3815
4th 1414 250 a7 7849 47 0 4286
Sth 1285 250 248 9382 428 124 4838
6th
Total PV Costs 7844 1250 1539 9382 2615 2224 4838
14 Kips/kvh (2.5 Hrs/Day)
60 W Incandescent Lamp 20 W Fluorescent Lamp
Electric Cost of PV Cost Electric Cost of
S4.75 Light sulb 18.25 Lemp &
Year 767 Bulb 1.68ulb/yr Accunulated 256 Fixture
Accumul .
1st 697 228 228 925 232 2100 2332
2nd 633 228 168 1746 21 ¢ 2543
3rd 576 228 171 2493 192 0 2735
4th 524 228 156 3173 175 0 2910
Sth 476 228 142 3790 159 0 3068
6th 432 228 129 4351 144 0 3297
Tth 393 228 17 4862 131 0 3428
8th 358 228 107 5326 119 0 3547
oth 325 228 o7 5748 108 84 3656
Total PV Costs 4614 1656 1334 §748 1674 2184 3656
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21 Kips/kdh (2.5 Hrs/Day)
60 ¥ Incandescent Lamp 20 W Fluorescent Lamp
Elec. Cost Cost of Elec. Cost cost of
54.75 Light PV Cost 18.25 Lamp &
Year 1150 gulb gulb Accumul . 383 Fixture
Accumul ,
ist 1045 228 228 1273 348 2100 2448
end 950 228 188 2611 317 0 2765
3rd 863 228 1”7 3446 288 0 3053
4th 785 228 156 4387 262 0 3315
Sth 714 228 142 5243 238 0 3553
6th 648 228 129 6020 216 0 3769
7th 590 228 1?7 6727 197 0 3965
8th 537 228 107 7370 179 0 4144
9th 487 228 97 7955 162 84 4391
Total PV Costs 6620 1369 1334 7955 2207 2184 4391
7 Kips/kdh (4.5 Hrs/Day)
60 W Incandescent Lamp 20 W Fluorescent Lamp
Electric Cost of Electric Cost of
98.55 Light PV Cost 32.85 Lamp &
Year 690 Bulb 8ulb Accumul . 460 Fixture
Accumul .
1st 627 400 386 1013 209 2100 2309
ond 570 400 330 2540 190 0 2499
3rd 518 400 300 3928 173 0 2672
4th 471 400 273 5191 157 0 2829
Sth 428 400 248 6340 143 124 3095
Total PV Costs 2615 1600 1539 4153 8n 2224 3095
7 Kns/kvh (2.5 Hrs/Day)
60 W Incandescent Lamp 20 W Fluorescent Lamp
Electric Cost of Electric Cost of
54.75 Light PV Cost 18.25 Lamp &
Year 383 sulb 8ulb Accumul . 128 Fixture
Accumul ,
1st 348 228 228 576 116 2100 2216
2nd nr 228 188 1081 106 0 2322
3rd 288 228 171 1541 96 0 2418
4th 262 228 156 1958 87 0 250%
Sth 238 228 142 2338 ” 0 2584
6th 216 228 129 2683 7 0 2656
7th 197 228 17 2996 66 0 2722
8th 179 228 107 3282 60 0 2781
9th 162 228 o7 3541 54 84 2920
Total PV Costs 2207 T o3 1334 3541 36 2184 2920
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BdL: BUILDING INSTITUTIONAL CAPACITY: NO/LOW COST SHORT TERM ACTIONS
ctio

Objective: To reclassify 245 E4L residential customers whose consumption
averages 10,442 Xkwh/month. This level of residential monthly
consumption is highly unusual, even for a household with a very generous
array of electric appliances. It is, therefore, possible that
commercial and, perhaps, industrial customers who should be paying
higher tariffs are included. Identifying and reclassifying these
customers will send an important signal to consumers on rational energy
use. X

Honetary benefit to EDL: If not a computer ‘error, B4L revenues should
increase as a result of the addition of industrial and/or commercial
customers.

Blectricity savings: Electricity consumption patterns will not be affected.
Peak demand reduction in MW: None.
Risks for implementation: There are no risks in implementing this action.
Steps to be taken:
° Check computer program for possible error.
° If no error found, identify the ocustomers through computer
printouts and EAL files.
° Reclassify customers according to type or nature of commercial or
industrial activity.
Local implementation costs:  None.

¥Foreign implementation costs: External technical assistance is not
required.
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Action 2

Objectives To reduce the amount of electricity covered by the subsidized
blocks. The July 1992 tariff increase eliminated the lifeline block for
all but residential consumers. Nonetheless, 86% of residential
consumers would have their full electricity requirement fall within the
lifeline block. Many of these customers are middle and higher income
households whose consumption patterns suggest that electricity is
inexpensive. Furthermore, because about 12% of Vientiane households
have more than one meter, some of these households could be unduly
benefiting from the lifeline block.

Monetary benefit to EDL: There are monetary benefits to EA4L from
identifying customers who can pay tariffs that reflect the costs of
service delivery and/or who have more than one meter and are benefiting
from the lifeline block.

Electricity savings: There would be no immediate electricity savings.
Nonatheless, customers facing higher tariffs can, over the longer term,
change their consumption behavior.

Peak demand reduction in MW: None.

Risks for implementation:

e There is little risk to the very poor.

Steps to be taken:

o Review ESMAP/EAL study data for income distribution and household
consumption patterns.

® Carry out new survey, if deemed necessary to supplement
information.

Local implementation costsi Household survey.

Foreign implementation costs: EdL staff and Department of Statistics can
carry out required work.
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Action 3

Objective: Identify non-metered and multiple-metered customers. About 12%
of households across income groups have no meter, either sharing with a
neighbor/relative or living in Government housing with master meters.
About 12% have more than one meter. The practice of shared meters can
weaken the impact of demand management measures, because a higher price
signal will have little impact on the unmetered customer. Households
with more than one meter are either higher income households or
commercial customers, who may be unduly benefitting from the lifeline
block.

i .

Monetary benefit to EDL: There are monetary benefits to EdL from metering
nonmetered customers; identifying high income households with more than
one meter; and reclassifying multiple metered dwellings which may be
commercial activity.

Blectricity savings: There would be no immediate electricity savings.
Nonetheless, customers facing higher tariffs can, over the longer term,
change their consumption behavior.

Peak demand reduction in MW:  None.

Risks for implementation: There are no implementation risks.

8teps to be taken:
® Review ESMAP/EdL study data on non-metered and multiple metered

households.
® Carry out new survey, if necessary, to supplement information.
Local implementation costs: Survey of households, if needed.

Foreign implementation cestss External technical assistance is not
required.
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Action 4

Objective: Pedesign customer bill. Additional information on the bill
could improve customers’ understanding of their electricity consumption
patterns, facilitate timely payment and, over the longer term, begin to
modify consumption behavior.

Monetary benefit to EDL: There are no immediate monetary benefits.
Nonetheless, a "user-friendly" bill can improve cost recovery prospects.
In addition, more information can be collected on EdL customers.

Blectricity savings: There would be no immediate electricity savings.
However, EdL’s Customer Services Unit can use billing information to

promote and disseminate energy efficient:behavior information.
. ’ .

Peak demand reduction in Mw: None.
Risks for implementation: There are no risks.
8teps to be taken:

® Identify information needed to reach objective.
° Re-program computer to include new information.
® Test new bill with EdL customers.

Local implementation costs: Bill design; computer costs.

Foreign implementation costs: EdL can carry out work.
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EDL: ENERGY MANAGEMENT PROGRAM
LOW-COST RECOMMENDATIONS OVER THE MEDIUM~-TERM

Recopmendation 1

Objective: To lower residential peak demand by replacement of the locally
manufactured hot plate with a more efficient import, or by improving the
efficiency of the locally produced device.

Monetary benefit to EDL: Avoided domestic consumption of 7.3 MWw/day and
export at the higher, time-of-day export tariff. :

Blectricity savings: The lscally manufactured stove has a slightly lower
efficiency of 70% compared to 80% for the imported stove. As a result,
electricity savings of 100 kWh per household/year are possible.

Peak demand reduction in Mw: 7.3
Risks for implementation:

® Uncertainty regarding supply of imported stove.

° Manufacture of Jlocal stoves generates employment and provides
business opportunities, the impact of which on the local economy is
unknown at the present time.

® Customer savings too low for "voluntary" compliance.

® Requires public information campaign, and/or incentive program and
Government regulation.

8teps to be taken:

® Identify enterprises that manufacture the stove and determine
impact on the local economy.

® Assess feasibility of improvements to local stove.

° Examine alternatives to imported model.

Local implementation costs: Survey of local stove manufacturers.

Foreign implementation costs: Yes. Technical assistance may be required if
MOI decides to investigate alternative cooking devices. Program would
require information campaign to promote objectives.
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Recommendation 2

Objective: To lower residential electricity consumption during the peak and
improve lighting efficiency. Lighting accounts for about 25% of total
household electricity consumption. Incandescents account for 41% of
lighting, with fluorescents accounting for the rest.

Monetary benefit to EDL: If fluorescents are substituted for incandescents
in vientiane households, the present value of expcrt revenues could
amount to US$ 385,700 over 5 years (8,200 hours of lighting/year).

Blectricity savings: If 53,000 60 watt incandescents are replaced with 20
watt fluorescents, total electricity savings/year could amount to 3.5
million kwh. g

Peak demand reduction in MW: estimated 2 MW

Risks for implsmentation:

e Possible impact on power factor.

° Meager financial savings to households who replace their
incandescents provides little incentive for voluntary compliance.

® Requires public information campaign, and/or incentive program to

mobilize consumer participation.
Steps to be taken:
® Determine potential impact on power factor
® Assess cost/benefit of incentive program to replace incandescents

® Design public information campaign targeting residential as well as
commercial customers.

Local implementation costs: Depends on need for incentive program.

Poreign implementation costs: Amount of technical assistance would be based
on the type of program desired by EdL.
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Recommepdation 3

Objective: To introduce preventive measures to discourage the inefficient
use of electricity for process heat during the peak period. At current
tariff 1levels, electricity remains the cheapest energy source per
effective kwh.

Monetary benefit to EDL: Depends on pace of economic development.
Blectricity savings: Not possible to estimate at this time.
Peak demand reduction in MW: - Not possible to estimate at this time.

”~

Benefits to customer group: None at present, because generation of process
heat with electricity is currently the cheapest energy source.

S
Risks for implementation: There is a significant risk for EDL if these
developments are not checked, because traditional industrial process
heat equipment (e.g. dryers, furnaces, boilers, warm water heaters,
ovens) can carry large electrical loads.

Steps to be taken:

® Conduct survey and energy audit for industry and business to
determine to what extent electrical equipment to generate process
heat is installed or planned to be installed and prospects for co-

generation.

L Based on survey results, potential for use of electricity for
process heat and expected tariff structure, design an action
program.

Local implementation costs: Staff inputs into survey design and
implementation.

Foreign implementation costs: 12 man-months of technical assistance
(including reconnaissance mission to agree with EdL on scope of work;
field work for survey design and implementation and energy audits; data
analysis and formulation of recommendations and strategy).
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Recommandation 4 .

Objective: To introduce "energy awareness" among EAL residential and
commercial customers, by promoting the more efficient use of already
installed air conditioners, refrigerators and other electric appliances.

Monetary benefit to EDLs If information campaign is successful, export
revenues could be increased.

Blectricity savings: Greatest savings potential is for the proper use of
air conditioners. Efficient use could cut electricity consumption by
half from an estimated 3000 kWh/year/unit to 1500 kWh/year/unit. Other
appliances (refrigerators, freezers, etc.) could also be used more
efficiently, although the savings are less significant.

Peak demand reduction in MW: None, because power demand does not change.

Risks for implementation: It is difficult to change consumer behavior,
especially when tariffs are low. .

8taps to be takent

® Further field tests should be conducted with respect to lowering
the temperature settings of air conditioners as well as the time
required to cool down rooms to the present temperature.

® Design an energy awareness campaign to publicize potential savings
and demonstrate efficient installation and use of air conditioners
and refrigerators/freezers.

Local implementation costs: Yes.

Poreign implementation costs: Yes.
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Reconmendation S

Objective: To monitor energy efficiency developments in the region, with
particular attention to the recently passed legislation in Thailand and
to prevent the Lao PDR from becoming a dumping ground for sub-standard
appliances and other electrical equipment

Monetary benefit to EDL: Yes. The use of more efficient appliances can
contribute to reducing the erosion of export earnings from electricity
sales.

Blectricity savings: Yes.

Peak demand reduction in MW: Yes. Because appliance use coincides with
Vientiane’s peak, whi¢ch is the same as Thailand’s peak, the use of more
efficient appliances can contribute to a peak demand reduction.

Risks for implementation:

° Institutional capacity for demand management has to be developed.
L Higher initial costs of more efficient appliances can be a
deterrent to residential customers.

S8teps to be takens

® Designate Government entity to monitor efficiency developments in
the region.

L Establish a cooperative agreement with Thailand to assist the Lao
PDR to prevent spillover of inefficient equipment.

¢ Determine the feasibility of establishing minimum efficiency
standards and appropriate labelling for imported appliances.

® Put in place institutional framework and develop capacity to
implement program.

Local implementation costs: Yes.
Poreign implementation costs: Yes.
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Recommendatjon 6

Objactive: To promote the use of energy-efficient equipment in existing and
new commercial buildings. The ESMAP/EdL survey did not examine energy
congsumption trends in the commercial sector. However, evidence suggests
that the commercial sector represents an important opportunity to manage
load during the peak period.

Monetary benefit to EDL: There are potential monetary benefits to EAL from
a more energy efficient commercial sector.

Blectricity savings: VYes.
Peak demand reduction in MW: Yes.
Benefits to customer group: Yes.
Rigks for implementation:
° Local availability of high efficiency equipment.
® At present tariffs, "voluntary" compliance is unrealistic.
® Will require a Government incentive program to be successful.

8teps to be taken:

® Conduct a survey and energy audits in urban Vientiane of a sample
of comm~rcial buildings/establishments and, if possible, new
construction. '

® Based on the results of the energy audits, determine energy
efficient measures and «costs and identify Dbarriers to
implementation.

Local implementation costs: Yes.

Poreign implementation costs: Technical assistance costs to carry out five
audits, review new construction plans, and make recommendations. 8ix
months. US$ 120,000.



Joint UNDP/World Bank
ENERGY SECTOR MANAGEMENT ASSISTANCE PROGRAMME (ESMAP)

LIST OF REPORTS ON COMPLETED ACTIVITIES

Reglon/Country Activity/Report Title Date  Number
b — —

SUB-SAHARAN AFRICA AFR)
Africa Regional Anglophone Africa Household Energy Workshop (English) 07/88  085/88
Regional Power Seminar on Reducing Electric Power System
Losses in Africa (English) 08/88  087/88
Institutional Evaluation of EGL (English) 02/89  098/89
Biomass Mapping Regional Workshops (English - Out of Print) 05/89 -
Francophone Household dnergy Workshop (French) 08/89  103/89
Interafrican Electrical Engineering College: Proposals for Short-
and Long-Term Development (English) 03/90 112/90
Biomass Assessment and Mapping (English - Out of Print) 03/90 -
Angola Energy Assessment (English and Portuguese) 05/89 4708-ANG
Power Rehabilitation and Technical Assistance (English) 10/91  142/91
Benin Energy Assessment (English and French) 06/85 $§222-BEN
Botswana Energy Assessment (English) 09/84  4998-BT
Pump Electrification Prefeasibility Study (English) 01/86 047/86
Review of Electricity Service Connection Policy (English) 07/81 071/87
Tuli Block Farms Electrification Study (English) 07/87 072/87
Household Energy Issues Study (English - Out of Print) 02/88 -
Urban Household Energy Strategy Study (English) 05/91  132/91
Burkina Faso  Energy Assessment (English and French) 01/86 §730-BUR
Technical Assistance Program (English) 03/86  052/86
Urban Household Energy Strategy Study (English and French) 06/91 134/91
Burundi Energy Assessment (English) 06/82 3778-BU
Petroleum Supply Management (English) 01/84 012/84
Status Report (English and French) 02/84 011/84
Presentation of Energy Projects for the Fourth Five-Year Plan
(1983-1987) (English and French) 05/85 036/85
Improved Charcoal Cookstove Strategy (English and French) 09/85 042/85
Peat Utilization Project (English) 11/85 046/85
Energy Assessment (English and French) 01/92  9215-BU
Cape Verde Energy Assessment (English and Portuguese) 08/84 5073-CV
Household Energy Strategy Study (English) 02/90 110/90
Central African
Republic -  Energy Assessement (French) 08/92 9898-CAR
Comoros Energy Assessment (English and French) 01/88  7104-COM
Congo Energy Assessment (English) 01/88  6420-COB
Power Development Plan (English and French) 03/90  106/90
Cote d'Ivoire  Energy Assessment (English and French) 04/85 5250-IVC
Improved Biomass Utilization (English and Freach) 04/87 069/87
Power System Efficiency Study (Out of Print) 12/87 -
Power Sector Efficiency Study (French) 02/92  140/91
Ethiopia Energy Assessment (English) 07/84 4741-ET

Power System Efficiency Study (English) 10/85  045/85
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Regilon/Country Activity/Report Title Date  Number
Ethiopia Agricultural Residue Briquetting Pilot Project (English) 12/86  062/86
Bagasse Study (English) 12/86  063/86
Cooking Efficiency Project (English) 12/87 -
Gabon Energy Assessment (English) 07/88  6915-GA
The Gambia Energy Assessment (English) 11/83  4743-GM
Solar Water Heating Retrofit Project (English) 02/85  030/85
Solar Photovoltaic Applications (English) 03/85 032/85
Petroleum Supply Management Assistance (English) 04/85  035/85
Ghana Energy Assessment (English) 11/86 6234-GH
Energy Rationalization in the Industrial Sector (English) 06/88  084/88
Sawmill Residues Utilization Study (English) 11/88  074/87
Guinea Energy Assessment (Out of Print) 11/86  6137-GUI
Guinea-Bissau  Energy Assessment (English and Portuguese) 08/84 5083-GUB
Recommended Technical Assistance Projects (English &
Portuguese) 04/85 033/85
Management Options for the Electric Power and Water Supply
Subsectors (English) 02/90  100/90
Power and Water Institutional Restructuring (Freach) 04/91 118/91
Kenya Energy Assessment (English) 05/82 3800-KE
Power System Efficiency Study (English) 03/84 014/84
Status Report (English) 05/84 016/84
Coal Conversion Action Plan (English - Out of Print) 02/87 -
Solar Water Heating Study (Enelish) 02/87 066/87
Peri-Urban Woodfuel Development (English) 10/87  076/87
Power Master Plan (English - Out of Print) 11/87 -
Lesotho Erorgy Assessment (English) 01/84 4676-LSO
Liberia Energy Assessment (English) 12/84 5279-LBR
Recommended Technical Assistance Projects (English) 06/85 038/85
Power System Efficiency Study (English) 12/87 081/87
Madagascar Energy Assessment (English) 01/87 5700-MAG
Power System Efficiency Study (English and French) 12/87  075/87
Malawi Energy Assessment (English) 08/82 3903-MAL
Technical Assistance to Improve the Efficiency of Fuelwood
Use in the Tobacco Industry (English) 11/83  009/83
Status Report (English) 01/84 013/84
Mali Energy Assessment (English and French) 11/91  8423-MLI
Household Energy Strategy (English and French) 03/92 147/92
Islamic Republic
of Mauritania Energy Assessment (English and French) 04/85 5224-MAU
Household Energy Strategy Study (English and Freach) 07/90  123/90
Mauritius Energy Assessment (English) 12/81  3510-MAS
Status Report (English) 10/83  008/83
Power System Efficiency Audit (English) 05/87 070/87
Bagasse Power Potential (English) 10/87  077/87
Mozambique Energy Assessment (English) 01/87 6128-MOZ
Household Electricity Utilization Study (English) 03/90 113/90
Niger Energy Assessment (French) 05/84  4642-NIR
Status Report (English and French) 02/86 051/86
Improved Stoves Project (English and French) 12/87  080/87
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Niger Household Energy Conservation and Substitution (English
and French) 01/88 082/88
Nigeria Energy Assessment (English) 08/83  4440-UNI
Rwanda Energy Assessment (English) 06/82 3779-RW
Energy Assessment (English and French) 07/91  8017-RW
Status Report (English and French) 05/84 017/84

Improved Charcoal Cookstove Strategy (English and French) 08/86  059/86
Improved Charcoal Production Techniques (English and French)  02/87  065/87
Commercialization of Improved Charcoal Stoves and Carvunization

Techniques Mid-Term Progress Report (English and French) 12/91  141/91

SADCC SADCC Regional Sector: Regional Capacity-Building Program
for Energy Surveys and Policy Analysis (English) 11/91 -
Sao Tome
and Principe  Energy Assessment (English) . 10/85  §803-STP
Senegal Energy Assessment (English) 07/83 4182-SE
Status Report (English and French) 10/84  025/84
Industrial Energy Conservation Study (English) 05/85 037/85
Preparatory Assistance for Donor Meeting (English and French)  04/86  056/86
Urban Household Energy Strategy (English) 02/89  096/89
Seychelles Energy Assessment (English) 01/84  4693-SEY
Electric Power System Efficiency Study (English) 08/84 021/84
Sierra Leone  Energy Assessment (English) 10/87  6597-SL
Somalia Energy Assessment (English) 12/85 5§796-SO
Sudan Management Assistance to the Ministry of Energy and Mining 05/83 003/83
Energy Assessment (English) 07/83 4511-SU
Power System Efficiency Study (English) 06/84 018/84
Status Report (English) 11/84 026/84
Wood Energy/Forestry Feasibility (English - Out of Print) 07/87 073/87
Swaziland Energy Assessment (English) 02/87 6262-SW
Tanzania Energy Assessment (Englizh) 11/84  4969-TA
Peri-Urban Woodfuels Feasibility Study (English) 08/88  086/88
Tobacco Curing Efficiency Study (English) 05/89  102/89
Remote Sensing and Mapping of Woodlands (English) 06/90 -
Industrial Energy Efficiency Technical Assistance
(English - Out of Print) 08/90  122/90
Togo Energy Assessment (English) 06/85 5221-TO
Wood Recovery in the Nangbeto Lake (English and French) 04/86 055/86
Power Efficiency Improvement (English and French) 12/87 078/87
Uganda Energy Assessment (English) 07/83 4453-UG
Status Report (English) 08/84 020/84
Institutional Review of the Energy Sector (English) 01/85 029/85
Energy Efficiency in Tobacco Curing Industry (English) G2/86 049/86
Fuelwood/Forestry Feasibility Study (English) 03/86 053/86
Power System Efficiency Study (English) 12/88  092/88
Energy Efficiency Improvement in the Brick and
Tile Industry (English) 02/89 097/89
Tobacco Curing Pilot Project (English ~ Out of Print) 03/89 UNDP Terminal

Report




-4-

Region/Country Activity/Report Tule Date  Number
Zaire Energy Assessment (English) 05/86 5837-ZR
Zambia Energy Assessment (English) 01/83 4110-ZA
Status Report (English) 08/85  039/85
Energy Sector Institutional Review (English) 11/86  060/86
Power Subsector Efficiency Study (English) 02/89  093/88
Energy Strategy Study (English) 02/89  094/88
Urban Household Energy Strategy Study (English) 08/90 121/90
Zimbabwe Energy Assessment (English) 06/82 3765-ZIM
Power System Efficiency Study (English) 06/83 005/83
Status Report (English) 08/84 019/84
Power Sector Management Assistance Project (English) 04/85 034/85
Petroleum Management Assistance (English) 12/89  109/89
Power Sector Management Institution Building
(English - Out of Print) 09/89 -
Charcoal Utilization Prefeasibility Study (English) 06/90  119/90
Integrated Energy Strategy Evaluation (English) 01/92 8768-ZIM
EAST ASIA AND PACIFIC (EAP)
Asia Regional  Pacific Household and Rural Energy Seminar (English) 11/90 -
China County-Level Rural Energy Assessments (English) 05/89 101/89
Fuelwood Forestry Preinvestment Study (English) 12/89  105/89
Fiji Energy Assessment (English) 06/83 4462-FI)
Indonesia Energy Assessment (English) 11/81 3543-IND
Status Report (English) 09/84 022/84
Power Generation Efficiency Study (English) 02/86 050/86
Energy Efficiency in the Brick, Tile and
Lime Industries (English) 04/87 067/87
Diesel Generating Plant Efficiency Study (English) 12/88  095/88
Utban Household Energy Strategy Study (English) 02/90 107/90
Biomass Gasifier Preinvestment Study Vols, I & II (English) 12/90 124/90
Lao PDR Urban Electricity Demand Assessment Study (English) 03/93  154/93
Malaysia Sabah Power System Efficiency Study (English) 03/87 068/87
Gas Utilization Study (English) 09/91 9645-MA
Myanmar Energy Assessment (English) 06/85 5416-BA
Papua New
Guinea Enesgy Assessment (English) 06/82 3882-PNG
Status Report (English) 07/83 006/83
Energy Strategy Paper (English - Out of Print) - -
Institutional Review. in the Energy Sector (English) 10/84 023/84
Power Tariff Study (English) 10/84 024/84
Solomon Islands Energy Assessment (English) 06/83 4404-SOL
Energy Assessmeat (English) 01/92 979/SOL
South Pacific  Petroleum Transport in the South Pacific (English-Out of Print)  05/86 -
Thailand Energy Assessmeut (English) 09/85 $§793-TH
Rural Energy Issues and Options (English - Out of Print) 09/85 044/85
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Thailand Accelerated Dissemination of Improved Stoves and
Charcoal Kilns (English - Out of Print) 09/87  079/87
Northeast Region Village Forestry and Woodfuels
Preinvestment Study (English) 02/88  083/88
Impact of Lower Qil Prices (English) 08/88 -~
Coal Development and Utilization Study (English) 10/89 -
Tonga Energy Assessment (English) 06/85 5498-TON
Vanuatu Energy Assessment (English) 06/85 5577-VA
Western Samoa Energy Assessment (English) 06/85 5497-WSO
SOUTH ASIA (SAS)
Bangledesh Energy Assessment (English) . 10/82 3873-BD
Priority Investment Program 05/83  002/83
Status Report (English) 04/84 015/84
Power System Efficiency Study (English) 02/85 031/85
Small Scale Uses of Gas Prefeasibility Study (English -
(Out of Print) 12/88 -
India Opportunities for Commercialization of Nonconventional
Energy Systems (English) 11/88 091/88
Maharashtra Bagasse Energy Efficiency Project (English) 05/91  120/91
Mini-Hydro Development on Irrigation Dams and
Canal Drops Vols. I, II and III (English) 07/91 139/91
WindFarm Pre-Investment Study (English) 12/92  150/92
Nepal Energy Assessment (English) 08/83 4474-NEP
Status Report (English) 01/85 028/84
Pakistan Household Energy Assessment (Exsglish - Out of Print) 05/88 -
Assessment of Photovoltaic Programs, Applications, and
Markets (English) 10/89  103/89
Sri Lanka Energy Assessment (English) 05/82 3792-CE
Power System Loss Reduction Study (English) 07/83 007/83
Status Report (English) 01/84 010/84
Industrial Energy Conservation Study (English) 03/86 054/86
EUROPE AND CENTRAL ASIA (ECA)
Eastern Europe  The Future of Natural Gas in Eastern Europe (English) 08/92 149/92
Poland Energy Sector Restructuring Program Vols. I-V (English) 01/93 153/93
Portugal Energy Assessment (English) 04/84 4824-PO

Turkey Energy Assessment {English) 03/83 3877-TU




Region/Country

Morocco
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Yemen
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MIDDLE EAST AND NORTH AFRICA (MNA)

Energy Assessment (English and French) 03/84 4157-MOR
Status Report (English and French) 01/86 048/86
Energy Assessment (English) 05/86 §822-SYR
Electric Power Efficiency Study (English) 09/88  089/88
Energy Efficiency Improvement in the Cement Sector (English)  04/89  099/89
Energy Efficiency Improvement in the Fertilizer Sector(English) 06/90  115/90
Fuel Substitution (English and French) 03/90 -
Power Efficiency Study (English and French) 02/92 136/91
Energy Management Strategy in the Residential and

Tertiary Sectors (English) 04/92 146/92
Energy Assessment (English) 12/84 4892-YAR
Energy Investment Priorities (English - Out of Print) 02/87 6376-YAR
Household Energy Strategy Study Phase I (English) 03/91 126/91

LATIN AMERICA AND THE CARIBBEAN (LAC)

Regional Seminar on Electric Power System Loss Reduction

in the Caribbean (English) 07/89 -
Energy Assessment (English) 04/83 4213-BO
National Energy Plan (English) 12/87 -
National Energy Plan (Spanish) 08/91 131/91
La Paz Private Power Technical Assistance (English) 11/90 111/90
Natural Gas Distribution: Economics and Regulation (English) 03/92 125/92
Prefeasibility Evaluation Rural Electrification and Demand

Assessment (English and Spanish) 04/91  129/91
Private Power Generation and Transmission (English) 01/92 137/91
Energy Sector Review (English - Out of Prin) 08/88 7129-CH
Energy Strategy Paper (English) 12/86 -
Energy Assessment (English and Spanish) 01/84 4655-CR
Recommended Technical Assistance Projects (English) 11/84 027/84
Forest Residues Utilization Study (English and Spanish) 02/90 108/90
Energy Assessment (English) 05/91 8234-DO
Energy Assessment (Spanish) 12/88 5865-EC
Energy Strategy Phase I (Spanish) 07/88 -~
Energy Strategy (English) 04/91 -
Private Minihydropower Development Study (English) 1192 -~
Energy Assessment (English and French) 06/82 3672-HA
Status Report (English and French) 08/85 041/85
Household Energy Strategy (English and French) 12/91  143/91
Energy Assessment (English) 08/87 6476-HO
Petroleum Supply Management (English) 03/91  128/91




Regilon/Country Activity/Report Title Date  Number
e ————t
Jamaica Energy Assessment (English) 04/85 5466-JM
Petroleum Procurement, Refining, and
Distribution Study (English) 11/86 061/86
Energy Efficiency Building Code Phase I (English-Out of Print)  03/88 -~
Energy Efficiency Standards and
Labels Phase I (English - Out of Print) 03/88 -
Management Information System Phase I (English - Out of PRint) 03/88  --
Charcoal Production Project (English) 09/88  090/88
FIDCO Sawmill Residues Utilization Study (English) 09/88  088/88
Energy Sector Strategy and Investment Planning Study (English)  07/92  135/92
Mexico Improved Charcoal Production Within Forest Management for
the State of Veracruz (English and Spanish) 08/91 138/91
Panama Power System Efficiency Study (English - Out of Print) 06/83 004/83
Paraguay Energy Assessment (English) 10/84  5145-PA
Recommended Technical Assistance Projects (English-
(Out of Print) 09/85 -
Status Report (English and Spanish) 09/85  043/85
Peru Energy Assessment (English) 01/84 4677-PE
Status Report (English - Out of Print) 08/85  040/85
Proposal for a Stove Dissemination Program in
the Sierra (English and Spanish) 02/87  064/87
Energy Strategy (Spanish) 12/90 -
Saint Lucia Energy Assessment (English) 09/84 5111-SLU
St. Vincent and
the Grenadines Energy Assessment (English) 09/84  5103-STV
Trinidad and
Tobago Energy Assessment (English - Out of Print) 12/88  5§930-TR
GLOBAL
Energy End Use Efficiency: Research and Strategy
(English - Out of Print) 11/89 -
Guidelines for Utility Customer Management and
Metering (English and Spanish) 07/91 -
Women and Energy--A Resource Guide
The International Network: Policies and Experience (English) 04/90 -
Assessment of Personal Computer Models for Energy
Planning in Developing Countries (English) 1091 -
Long-Term Gas Contracts Principles and Applications (English)  02/93  152/93

031693
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