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Group work 4 persons in one group

Village electrification and battery charging

1. Analyze the impacts of changesin interest rate

a.Higher interest rate

b.Low interest rate (e.g. 2.9 % per annum from World Bank)
2. Analyzethe increase in electricity consumption:

a.Need for new investments

b.Need for increased work input

c.Need for increased maintenance

d.Need for grid extension

3. Analyzethe impact of the change in diesel price and diesel generation §
efficiency |
4. Analyzedifferent combinations of changes 1. - 3.




Technologies cost
Methodologies
Performance Data
Part I: Village electrification with different technologies
Chapter 1: Gasifier village electrification
Chapter 2: PV village electrifications
Chapter 3: Hydro village electrification
Chapter 4: Diesel village electrification
Chapter S: Conclusion
Part II: Village Battery charging with different technologies
Chapter 1: Gasifier village battery charging
Chapter 2: PV village battery charging
Chapter 3: Hydro village battery charging
Chapter 4: Diesel village battery charging
Chapter S: Conclusiomn




We need to analyze the types of data. There are two types of
cost:

Variable cost
Fixed cost

In our case study:
Variable cost:
Investment costs: Construction costs (grid cost), Loan

Operation & Maintenance costs: Repair & Maintenance,
Lubricant, Worker

Fuel cost: Wood and Diesel
Fixed cost
Customer service: Phone & Accounting




The methodology used in the calculations is divided into
3 points:

variable cost, fixed cost, and total
operation cost.

income from battery charging, income from
household consumption, and total income.

total gain, net annual profit, break even point or
cumulative earning, simple payback period(SPP), return
on investment(ROI), net present value(NPV), future
value, and internal rate of return(IRR).




™

But the methodology that we concentrate the most are:

Loan form bank (USS) = Machinery cost + Grid Cost - Own
iInvestment

Total Gains = Sales revenue/year + Loan form bank

Net Annual profit = (Own invest + Loan + Sale revenue) -
(Total operation cost + VAT)

I~ Break Event Point or Cumulative Earning:

First year of Cumulative Earning = The first year of Net annual
profit (USS)

The following year of Cumulative Earning = The previous one+
Net annual of that year
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VILLAGE ELECTRIFICATION WITH
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Conclusion

Result

1. Sengitivity Analysis

' CHAPTER 1: Gasifier Village

Electrification
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|. Result

After getting the performance data and by
using the technology cost, methodologies of
calculation, we get the result of gasifier village
electrification in Table.2: Results of gasifier
village el ectrification.
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1. Sensitivity Analysis

Then we are going to study about Sensitivity
Analysis.

. Analyze the Impacts of Change in Interest Rate

. Analyze the Impacts of Increase in Electricity

Consumption

. Analyze the Impact of the Change in Diesel

Price and Diesel Generation Efficiency

. Analyze the Combination of Changes from 1-3

11
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1. Sensitivity Analysis
2. Tables 3. Charts
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1. Sensitivity Analysis

[ Diagrams

2. Tables

3. Charts
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Il. Sensitivity Analysis
1. Diagrams 1 3. Charts

Table. 3: Analyze the Impacts of Changesin
Interest Rate

Table. 4. Analyzethelncreasein Electricity
Consumption

Table. 5: Analyzethelncreasein diesel price

Table. 6: Theresults of different combinations
of changes of gasifier village electrification

Table. 7: Thebest and theworst Net Annual
Pr of it 18
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Il. Sensitivity Analysis

1. Diagrams

Net Annual Profit No. 1

2. Tables

3. Charts

Net Annual P‘rofit No. 8

Gasifier village electrification's chart for
Inc. E.C 50%; I.R 2.9%/yr; No Inc. D.P
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1. Diagrams

Il. Sensitivity Analysis

Net Annual Profit No. 2

2. Tables

3. Charts

Net Annual P‘rofit No. 7
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Il. Sensitivity Analysis

1. Diagrams

Net Annual Profit No. 3

2. Tables

3. Charts

Net Annual P‘rofit No. 6
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Il. Sensitivity Analysis

1. Diagrams

Net Annual Profit No. 4

2. Tables

3. Charts

Net Annual I;rofit No. 5
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No Inc. E.C; I.R 2.9%/yr; Inc. D.P 50%
80000

Gasifier Village Electrification's Chart For
Inc. E.C 50%; I.R 25%/yr; No Inc. D.P
120000

70000

60000

50000

40000 H

30000 1

20000

>
£10000

0 n

-10000

-20000

-30000

-40000

-50000

-60000

-70000

-80000

-90000

-100000

-110000

-120000

2005 2010 2015 2020

Year

e Total Gains
=== Cumulative Earnings

2025

2030 2035 2040

=== Net Annual Profit ($)
Loan from bank

100000

80000

60000

40000

20000

w 0

1)
=20000

-40000

-60000

-80000

-100000

120000 VAL

-140000 v

-160000

-180000

-200000

-220000

N

-240000

-260000

2005 2010 2015

e Total Gains
=== Cumulative Earnings

2020

2025 2030 2035 2040

Year

=== Net Annual Profit ($)
Loan from bank

22



NOILVOIdId 104 1

4OV TTIANGIIFISVO -Tdd1dVHO

l1l. Conclusion

IThe minimum year of Loan from bank started to
remain zero is in year 2014 which is the case of
the best Net Annual Profit No. 1 (Increase 50% in
electricity consumption, Interest rate 2.9%, No
Increase in diesel price).

IThe maximum year of Loan from bank started to
remain zero is in year 2023 which is the case of
the worst Net Annual Profit No. 8 (No increase in
electricity consumption, Interest rate 25%,
Increase 50% in diesel price).
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[11. Conclusion
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' |. Result

After getting the performance data and by
using the technology cost, methodologies of
calculation, we get the Table. 8. Results of
PV village Electrification.

25



NOILVOIdId103d 13

4OV 1T 1TIANd -¢dd1dVHO

Il. Sensitivity Analysis

Then we are going to study about Sensitivity
Analysis.

1. Analyze the Impacts of Change in Interest Rate

2. Analyze the Impacts of Increase in Electricity
Consumption

3. Anayze the Combination of Changes from 1-2
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Il. Sensitivity Analysis

APTER 2: PV VILLAGE

3. Charts
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Il. Sensitivity Analysis
1. Diagrams 3. Charts

Table. 9: The results of different combinations
of changes of PV village electrification
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1. Sensitivity Analysis

1. Diagrams

Net Annual Profit No. 1

2. Table

3. Charts

Net Annual Profit No. 4

PV village electrification's chart for low interest
rate 2.9%/year, increase 50% in electricity
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1. Sensitivity Analysis
2. Table 3. Charts

Net Annual Profit No. 3

1. Diagrams

Net Annual Profit No. 2

PV village electrification's chart for low interest PV village electrification's chart for high interest
rate 2.9%/year, no increase in electricity rate 25%/year, increase 50% in electricity
consumption consumption
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l1l. Conclusion

JThe minimum year of Loan from bank started to
remain zero isin year 2012 which is the case of
the best Net Annual Profit: Increase 50% In
electricity consumption, Lower Interest rate
2.9%.

JThe maximum year of Loan from bank started to
remain zero iIsin year 2023 which is the case of
theworst Net Annual Profit: Noincreasein
electricity consumption, Higher Interest rate
25%.
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|. Result

After getting the performance data and by
using the technology cost, methodologies of
calculation, we get the result of Hydro village

electrification in Table. 10: Results of
Hydro village electrification.
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. Sensitivity Analysis

Then we are going to study about Sensitivity
Analysis.

1. Analyzethe Impacts of Change in Interest Rate

2. Analyze the Impacts of Increase in Electricity
Consumption

3. Analyze the Combination of Changesfrom 1-2
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Il. Sensitivity Analysis
1. Diagrams 4 3. Charts

Table. 11: Theresultsof different
combinations of changes of hydro village
electrification
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1. Diagrams

1. Sensitivity Analysis
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2. Table

3. Charts
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1. Diagrams

1. Sensitivity Analysis

Net Annual Profit No. 3

2. Table

3. Charts
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l1l. Conclusion

IThe best case of sensitivity analysis which Loan from
bank started to remain zero is in year 2012 which is the
case of the best Net Annual Profit: Increase 50% in
electricity consumption, Lower Interest rate 2.9%.

IThe worst case of sensitivity analysis which Loan from
bank started to remain zero is also in year 2012 which is
the case of the worst Net Annual Profit: No increase in
electricity consumption, Higher Interest rate 25%.

1Even the best case and the fairly good case of
sensitivity analysis which loan form bank equal to zero
is in the same year 2012, the different of earning in US
dollar of both case is quite high.
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|. Result

After getting the performance data and by
using the technology cost, methodologies of
calculation, we get the result of Diesdl village
electrification in Table. 12: Results of
Diesel village electrification.
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1. Sensitivity Analysis

Then we are going to study about Sensitivity
Analysis.

1. Analyze the Impacts of Change in Interest Rate

2. Analyze the Impacts of Increase In Energy
Consumption

3. Analyze the Impact of the Change in Diesel
Price and Diesel Generation Efficiency

4. Analyze the Combination of Changes from 1-3
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Il. Sensitivity Analysis

1. Diagrams 3. Charts

Table. 13: Theresults of different
combinations of changes of diesel village
electrification
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. Sensitivity Analysis

1. Diagrams

2. Table

Net Annual Profit No. 1

3. Charts

Net Annual Profit No. 2

Diesel village electrification's chart for low interest rate
2.9%/year, no increase in electricity consumption, no
increase in diesel price
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. Sensitivity Analysis

1. Diagrams

2. Table

3. Charts
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1. Sensitivity Analysis

1. Diagrams

2. Table

3. Charts
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2.9%/year, increase 50% in electricity consumption,
increase 50% in diesel price
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l1l. Conclusion

IThe best Net Annual Profit is the shortest period of
payback loan, and the best choice of investment.

IFor our diesel village electrification, the year of
Loan from bank is fluctuated gradually. It means that
it is unacceptable investment for the cases of
sensitivity analysis.
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1. Table 2. Conclusion | 3.Decision

Table 14: Result of Sensitivity Analysis of
Village Electrification with
Different Technologies
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2. Conclusion
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»~The best: Hydro Village Electrification

»2nd . PV Village Electrification

» 314 : Gasifier Village Electrification

~The Worst: Diesel Village Electrification



SWOT analysis to identify strengths, weaknesses, opportunities and threats of biol

gasifier
Strength Weakness Opportunity Threat
(S) (W) (O) (T)
= Community Energy High initial Opportunity to System failure

Cooperative as a
way of ownership
and as functional
structure (sense of
working for a
common cause)

s The development of
production and
refining chain
(growing Leuceana
tree in the area)

s The low price of
grid electricity
compared to using
battery and
kerosine lamps

e The good quality of
light

s Environmentally
friendly

s A motivating way of
producing electricity

e Continuous
controlling of the
process possible
because of labour
force

investment cost
Productization of
gasifiers not yet
advanced
Relatively complex
system, lack of
local know-how
Gasifier unreliable
which leads to need
for additional
energy supply
(diesel is
expensive)
Technology based
on foreign
equipment and
components,
difficult to have
spare parts

MNeed for proactive
maintenance
(Filters need to be
cleaned often)
The shortness of
the grid

No electricity for the
whole day

Mot yet
economically
profitable

Demand is bigger
than supply

expand market,
(mini)grids can be
extended

The development
of livelihood
Increase in
consumption and
improvement of
the standard of
living

More time for
studying
Increase in
information flow
In the future, the
development of
technology
enables building
of hybrids in
which gas or
diesel can be
used in the same
generator

due to mal
operation or
maintenance
Unreliability of
electricity supply
Threats to the
production of
Leuceana

The extension of
national grid wvill
affect the local
business and
change
livelihood
Changing
Government
policies

Gasifier Village Electrification
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BATTERY CHARGING WITH
DIFFERENT TECHNOLOGIES

Part |1: Village Battery charging with different
technologies

Chapter 1: Gasifier village battery charging
Chapter 2: PV village battery charging
Chapter 3: Hydro village battery charging
Chapter 4: Diesdl village battery charging
Chapter 5. Conclusion




v
N

CHAPTER 1: GASIFIER VILLAGE
BATERRY CHARGING

After getting the performance data and by using
the technology cost, methodologies of calculation,
weget the T'able. 15: Results of gasifier
village battery charging.
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Then we are going to study about Sensitivity
Analysis:

1. Anayzethe Impacts of Change in Interest Rate

2. Analyzethe Impacts of Increase in Electricity
Consumption

3. Analyzethe Impact of the Change in Diesel Price and
Diesel Generation Efficiency

4. Anayzethe Combination of Changesfrom 1-3

O




Annual
Profit N.1

Gasifier village battery charging's chart for low interest rate 2.9%/year, no increase
in electricity consumption, no increase in diesel price
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1ncrease
Diesel Annual
price 50% Profit N.2

Gasifier village battery charging's chart for low interest rate 2.9%/year, no increase
in electricity consumption, increase 50% in diesel price
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Increase
Energy

Consumpti Annual

on 50% PI’Oflt N3

Gasifier village battery charging's chart for lower interest rate 2.9%/year, increase 50%
in electricity consumption, no increase in diesel price
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Increase
Energy
| Consumpti

1ncrease
Diesel Annual

on 50% price Profit N.4

Gasifier village battery charging's chart for lower interest rate 2.9%/year, increase
50% in electricity consumption, increase 50% in diesel price
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Interest Increase
rate Diesel Annual
25%/year price 50% Profit N.6

Gasifier village battery charging's chart for high interest rate 25%/year, no increase
in electricity consumption, increase 50% in diesel price
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Increase
Energy

Consumpti

on 50%

Gasifier village battery charging's chart for high interest rate 25%/year, increase
50% in electricity consumption, no increase in diesel price
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Gasifier village battery charging's chart for high interest rate 25%/year, increase
50% in electricity consumption, increase 50% in diesel price
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The minimum year of Loan from bank started to
remain zero 1s in year 2013 which is the case of the
best Net Annual Profit No.1: No increase in
electricity consumption, No increase in diesel
price, Lower Interest rate 2.9%.

The maximum year of Loan from bank started to
remain zero 1s 1n year 2019 which is the case of the
worst Net Annual Profit No.8: Increase 50% in
electricity consumption, Increase 50% in diesel

price, Higher Interest rate 25%. O




CHAPTER 2: PV VILLAGE
BATERRY CHARGING

After getting the performance data and by using the
technology cost, methodologies of calculation, we
get the Table. 17: Results of PV village battery char ging.
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CHAPTER 2: PV VILLAGE
BATTERY CHARGING

Then we are going to study about Sensitivity
Analysis.

1.

2.

Analyze the Impacts of Change in Interest Rate

Analyze the Impacts of Increase in Electricity
Consumption

Analyze the Combination of Changesfrom 1-2
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PV village battery charging's chart for interest rate 2.9%/year& increase
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Net Annual
Profit N.3

PV village batter charging's chart for lower interest rate 2.9%/year, no increase in
electricity consumption
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PV village battery charging's chart for high interest rate 25%/year
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Table. 18: The results of different combinations
of changes of PV village battery charging

The minimum year of Loan from bank started to
remain zero 1s in year 2013 which is the case of the
best Net Annual Profit No.1: Increase 50% in
electricity consumption, Lower Interest rate
2.9%.

The maximum year of Loan from bank started to
remain zero 1s in year 2017 which is the case of the
worst Net Annual Profit No.4: No increase in
electricity consumption, Higher Interest rate

25%. O




}} CHAPTER 3: HYDRO VILLAGE
BATTERY CHARGING

After getting the performance data and by using the
technology cost, methodologies of calculation, we get
the Table. 19: Results of Hydro village battery charging.




}} CHAPTER 3: HYDRO VILLAGE
BATTERY CHARGING

Then we are going to study about Sensitivity
Analysis.

1. Anayzethe Impacts of Change in Interest Rate

2. Analyzethe Impacts of Increase in Electricity
Consumption

3. Analyzethe Combination of Changesfrom 1-2
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Hydro village battery charging's chart for low interest rate 2.9%/year,
increase 50% in electricity consumption
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Hydro village battery charging's chart for high interest rate 25%/year,
increase 50% in electricity consumption
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i B et Annual

Profit N.3 /

Hydro village battery charging's chart for low interest rate 2.9%/year, no
increase in electricity consumption
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CONCLUSION

a Table. 20: The results of different combinations
of changes of hydro village battery charging

0 The best case of sensitivity analysis which Loan from
bank started to remain zero is in year 2010 which 1s
the case of the best Net Annual Profit No. 1:
Increase 50% in electricity consumption, Lower
Interest rate 2.9%.

0 The worst case of sensitivity analysis which Loan
from bank started to remain zero is also in year 2010
which 1s the case of the worst Net Annual Profit
No.4: No increase in electricity consumption, e
Higher Interest rate 25%.




CHAPTER 4; DIESEL VILLAGE
BATERRY CHARGING

After getting the performance data and by using the
technology cost, methodologies of calculation, we

get the Table. 21: Results of Diesel village battery
charging




bb CHAPTER 4: DIESEL VILLAGE
BATTERY CHARGING

Then we are going to study about Sensitivity
Analysis.

1. Analyzethe Impacts of Change in Interest Rate

2. Analyze the Impacts of Increase in Electricity
Consumption

3. Analyze the Impact of the Change in Diesel Price and
Diesel Generation Efficiency

4. Anayzethe Combination of Changesfrom 1-3 ‘
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Diesel village battery charging's chart for low interest rate 2.9%/year, no increase in
electricity consumption, increase 50% in diesel price
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CONCLUSION

Table. 22: The results of different combinations
of changes of diesel village battery charging

The best case of sensitivity analysis which Loan from
bank started to remain zero is in year 2010 which 1s
the case of the best Net Annual Profit No.1: Increase
50% 1n electricity consumption, Low Interest rate
2.9%, no increase in diesel price.

The worst case of sensitivity analysis which is the
case of the worst Net Annual Profit No.8: No increase
1n electricity consumption, High Interest rate 25%,
Increase 50% in diesel price. For this case, the year of
Loan from bank is fluctuated gradually.




DD CHAPTER 5: CONCLUSION

Table 23: Result of sensitivity analysis of village battery charging with different technologies

| 1 |Change interest rate 2 9% Investment calculation for the Anlong Tamey gasifier in Battambang province
Change Cosumption 50% . Diesel1

ChangeDieselcost |  D0%| 2003] 2010] 2014] 2009] 2010] 2044 2008
Interezt of loan (U SS/year) 1392 1392 1366 15 1_5 iz 9
Total operation costs (US$iyear) | 53552| 53ss2| 5828|5351 5351 < I
Sales revenue{U5%/year) 6000 6000 6000Q 5063 5063 0 5063
Loan form Bank (U5S) 43000 0| 47104 00| 0 ; 300
Total Gains (U5$) 54000 so00| 53104 5563 5063 130 coez

Net Annual Profit (US$) 1a3| 475s2| 47s7e]  212] -ccolnndl 174

| Cumulative Earn'rngs (U5S) 4481 47104 474 212 7 : 2174 G4 | 973
| 2 Change interest rate 2.9% Investment calculation for the Anlong Tamey gasifier in Battambang provi
Change Cosumption S0%) i 5

Chgemwﬁt % 2009 2010 2011 2009 ; 2010 2011 2009
Interezt of loan (U S58/year) 1352 1382 1372 15 |
Total operation costs [U5S/year) a3852 3652 5532 6874
Sales revenue|U5%iyear) 6000 6000 6000] 5063|
Loan form Bank (U55) 45000 0] 47304 SO0
Total Gains [U55) 54000 6000| 53304 5563| 5063
Net Annual Profit (US$) 348| -47652| 47672] -1312] -1812
Cumulative Earnings (U 55) 48| 47304 68| -1312| 3123 | !
E 3 Change interest rate 2.5% Investment calculation for the Anlong Tamey gasifier in Battambang province
Change Cosumption 0% | Diesel3_ ;
wmm 09| 2009 2010 2011 2008| 2010
Intere=t of loan (U 58/year) 1392 1392 1301 15 15
Total operation costs (USSiyear) 52432 52432 4341 4005| 4005
Sales revenue({lU5%/year) 6000 G000 &000) 3375 3375
Loan form Bank (US§) 48000 0] 44864 500 0
Total Gains [USS§) 54000 G000| S0B64 3375 3375
Het Annual Profit (U55) 1568 -46432| 46523 -130] 630

Cumulative Earnings (US$) EIEEEOEE EEE




Table 23: Result of sensitivity analysis of village battery charging with different technologies

Change interest rate 2.9% Investment calculation for the Anlong Tamey gasifier in Battambang province
Change Cosumption 0% ;

Change Diesel cost 50%]| 2009 2010 2014 2009 2009]  240[ 2011|2008 2010|2014
Interest of loan (US3iyear) 1392 1392 1307 15

Total operation costs (USSiyear) | 52532 52532 4447] 5021

Sales revenue(U55/year) G000 G000| BOOOYy 3375

Loan form Bank (U5§) 43000 0| 45064 500

Total Gains [U5$) 54000 6000[ S1064] 3875

Net Annual Profit {U55) 1468| -46532( 4B617] -1146

Cumulative Earnirrgs {USS) 1468| -45084 1553 -1146 =12

Change interest rate 25.0% Investment calculation for the Anlong Tamey gasifier in Battambang province

Change Cosumption ol Gasther?. | Diesel 2

Change Diesel cost 0%| 2009 2010 2011 2009) 2010) 2009|2010  2044| 2009 2010 2041
Interest of loan (U SSiyear) 120001  12000(, 4yo&0 125 125 i {5 fll 2250 22500 2758
Total operation costs (USSiyear) | 64160 64160 21240 5461| 54610 ' 2256 2255 1,@| 12986| 12985| 4494
Sales revenue(U5%/year) 6000 000l GO0Dy 5063 5083) S0e3[ 5063 5{!33] 2970  2870( ﬁ
Loan form Bank (US$) 43000 0| eeazn] w0 [ 300 0 o 9000 ol Tz
Total Gains [US§) 54000 B000| 743200 5563| 5063 5363 5063 Sﬁiﬁj 11970]  2970[ 14002
Net Annual Profit (U5S) -10160| -58160{ 53080 101 -39 44 3108] 2808 -31'&3] -1016| -10016] 9508
Cumul&tiv&E&rnings!UE.’:} -10160| -68320| -15240 104 -EHE?_E_ 308 5515 Bﬁﬁ| -1016] -11032 -&ﬂﬂ-

Change interest rate 25.0% Investment calculation for the Anlong Tamey gasifier in Battambang province

Change Cosumption 50% Diezel &

Eh:geﬁesﬂmst 50%| 2009 20100 2011 ZII]{IIE| IHDE : 2008) 2010)  2044| 2009| 2010 2044
Interest of loan (USShyear) 12000)  12000{ 17130 125 1250

Total operation costs [USSiyear) | 64260 G4260( 21380] &585| GHE5)

Sales revenue(lS3/year) G000 6000 6000) 5063 5063f

Loan form Bank (U55) 48000 0| 68520 500 0]

Total Gains (U5S$) 54000 G000l 745200 5563 5083)

Net Annual Profit (U55) 10260 -58260| G53130] -1422)0 19220

Cumulative Earnings (US$) -10260) 68520 -15380) -1422| -3344)




Table 23: Result of sensitivity analysis of village battery charging with different technologies

Change interest rate

Change Cosumption

Change Diesel cost
Interest of loan (U58/year)

Total operation costs (USSiyear) | 63040 63040| 19560} 4118

Sales revenue(l58/year) 6000  ©000) 6000y 3575
Loan form Bank (US§) 45000 0| 660B0] 500
Total Gains (US§) coo0|  eooof 72080 387
Net Annual Profit (USS) 040] 57040 52520) 241

Cumulative Earnings (USS) -5040| 560G -1355!}' -24]
Changeinterestrate | 25.0%

Change Cosumption 0%

Change Diesel cost ol%] 2009

Interest of loan (U5S/year) 120001 12000) 16570} 125
Total operation costs (USSiyear) | 63140] 63140) 1S710) 5131
sales revenuelUS§year) s00| eooo| eooo] 3375
Loan form Bank {USS) 43000 0] ee28l] 500
Total Gaing {U5S) c4000)  6000) 7220l 3875
Net Annual Profit (US5) 9140 -57140[ S2570] -1256
Cumulative Earnings (USS) H140 66200 70} 1256




SWOT analysis to identify strengths, weaknesses, opportunities and threats of bio

gasifier
Strength Weakness Opportunity Threat
(S) (w) (O) (T)
e Community Energy High initial Opportunity to System failure

Cooperative as a
way of ownership
and as functional
structure (sense of
working for a
common cause)

s The development of
production and
refining chain
(growing Leuceana
tree in the area)

e The low price of
grid electricity
compared to using
battery and
kerosine lamps

= The good qgquality of
light

= Environmentally
friendly

= A motivating way of
producing electricity

= Continuous
controlling of the
process possible
because of labour
force

investment cost
Productization of
gasifiers not yet
advanced
Relatively complex
system, lack of
local know-how
Gasifier unreliable
which leads to need
for additional
energy supply
(diesel is
expensive)
Technology based
on foreign
equipment and
components,
difficult to have
spare parts

MNeed for proactive
maintenance
(Filters need to be
cleaned often)
The shortness of
the grid

Mo electricity for the
whole day

Mot yet
economically
profitable

Demand is bigger
than supply

expand market,
(mini)grids can be
extended

The development
of livelihood
Increase in
consumption and
improvement of
the standard of
living

More time for
studvying
Increase in
information flow
In the future, the
development of
technology
enables building
of hybrids in
which gas or
diesel can be
used in the same
generator

due to mal
operation or
maintenance
Unreliability of
electricity supply
Threats to the
production of
Leuceana

The extension of
national grid will
affect the local
business and
change
livelihood
Changing
Government
policies







