












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE 8.15
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BENEFIT FROM DECREASE IN COST OF HEALTH CARE

Unit Million of Baht

Year Kgg& gS:k I:;ltlt;gn: Year [Khao Sok village |Pattana village
1987 -6.616 -9.340 2013 -7.060 -9.825
1988 -6.642 -9.373 2014 -7.074 -9.843
1989 -6.662 -9.391 2015 -7.088 -9.861
1990 -6.682 9410 2016 -7.102 -0.878
1991 -6.702 -9.429 2017 -7.116 -9.896
1992 -6.723 -9.448 2018 -7.131 -9.914
1993 -6.743 -9.467 2019 -7.145 -9.932
1994 -6.763 -9.486 2020 -7.159 -9.650
1995 -6.783 -9.505 2021 -7.173 -9.968
1996 -6.804 -9.524 2022 -7.188 -9.986
1997 -6.824 -9.543 2023 -7.202 -10.004
1998 -6.844 -9.562 2024 -7.217 -10.022
1999 -6.865 -9.581 2025 -7.231 -10.040
2000 -6.879 -9.598 2026 -7.245 -10.058
2001 -6.892 -9.615 2027 -7.260 -10.076
2002 -6.906 -9.633 2028 -7.275 -10.094
2003 -6.920 -9.650 2029 -7.289 -10.112
2004 -6.934 -9.668 2030 -7.304 -10.130
2005 -6.948 -9.685 2031 -7.318 -10.149
2006 -6.962 -9.702 2032 -7.333 -10.167
2007 -6.976 -9.720 2033 -7.348 -10.185
2008 -6.990 -9.737 2034 -7.362 -10.203
2009 -7.004 -9.755 2035 -7.377 -10.222
2010 -7.018 -9.772 2036 -1.392 -10.240
2011 -7.032 -9.790 2037 -7.406 -10.259




BENEFIT FROM INCREASE IN EARNING OF PERSON
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TABLE 8.16

Unit : in baht

Year Ban Ban Year Ban Ban

Khao Sok Pattana Khao Sok Pattana
1987 0.000 0.000 2013 502,462 1,205,480
1988 0.000 0.000 2014 502,462 1,205,480
1989 0.000 (.000 2015 502,462 1,205,480
1990 0.000 0.000 2016 502,462 1,205,480
1991 0.000 0.000 2017 502,462 1,205,480
1992 0.000 0.000 2018 502,462 1,205,480
1993 0.000 0.000 2019 502,462 1,205,480
1994 $¢.000 0.000 2020 502,462 1,205,480
1995 0.000 0.000 2021 502,462 1,205,480
1996 556,268 155,417 2022 502,462 1,205,480
1997 108,412 304,514 2023 502,462 1,205,480
1998 162,471 452,132 2024 502,462 1,205,480
1999 212,563 596,475 2025 502,462 1,205,480
2000 278,653 742 592 2026 502,462 1,205,480
2001 335,261 864,921 2027 502,462 1,205,480
2002 395,643 906,437 2028 502,462 1,205,480
2003 407,125 1,185,634 2029 502,462 1,205,480
2004 502,462 1,205,480 2030 502,462 1,205,480
2005 502,462 1,205,480 2031 502,462 1,205,480
2006 502,462 1,205,480 2032 502,462 1,205,480
2007 502,462 1,205,480 2033 502,462 1,205,480
2008 502,462 1,205,480 2034 502,462 1,205,480
2009 502,462 1,205,480 2035 502,462 1.205,480
2010 502,462 1,205,480 2036 502,462 1,205,480
2011 502,462 1,205,480 2037 502,462 1,205,480
2012 502,462 1,205,480
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TABLE 8.17

HEALTH IMPROVEMENT BENEFIT STREAM AT 1995, 1987 PRICE AND TWELVE
PERCENT DISCOUNTED HEALTH IMPROVEMENT BENEFITS

Unit  Million of Baht

Benefit | Benefit Benefit Benefit | Benefit Benefit

at 1996 | at 1987 12 % At 1996 | At 1987 12 %
Year Year

Price Price |Discounted Price Price |Discounted
1987 (.680 0.333 1.684 2013 5.600 2.744 0.728
1988 1.360 0.666 3.007 2014 5.600 2.744 0.650
1989 2.040 1.000 4.027 2015 5.600 2.744 0.381
1990 3.420 1.676 6.027 2016 5.600 2.744 0518
1991 3.650 1.789 5.743 2017 5.600 2.744 0.463
1992 4210 2.063 5915 2018 5.600 2.744 0413
1993 4 970 2.435 6.234 2019 5.800 2.842 0.382
1994 5.340 2.617 5.981 2020 5.800 2.842 0.341
1995 5.380 2.636 5.380 2021 5.800 2.842 0.305
1996 5400 2.646 4821 2022 5.800 2.842 0272
1997 5.400 2.646 4.305 2023 5.800 2.842 0.243
1998 5.400 2.646 3.844 2024 5.800 2.842 0.217
1999 5.400 2.646 3.432 2025 5.800 2.842 0.194
2000 5.400 2.646 3.064 2026 5.800 2.842 0.173
2001 5.400 2.646 2.736 2027 5.800 2.842 0.154
2002 5.400 2.646 2.443 2028 5.800 2.842 0.138
2003 5.400 2.646 2.181 2029 5.800 2.842 0.123
2004 5.400 2.646 1.947 2030 5.860 2.871 0.111
2005 5.400 2.646 1.739 2031 5.860 2.871 0.099
2006 5.400 2.646 1.552 2032 5.860 2.871 0.088
2007 5.400 2.646 1.386 2033 5.860 2.871 0.079
2008 5.600 2.744 1.283 2034 5.860 2.871 0.071
2009 5.600 2.744 1.146 2035 5.860 2.871 0.063
2010 5.600 2.744 1.023 2036 5.860 2871 0.036
2011 5.600 2.744 0.913 2037 5.860 2.871 0.050
2012 5.600 2.744 0.816
SUM 89.140
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TABLE 8.18

RESETTLEMENT BENEFIT STREAM AT 1987, PRICE AND TWELVE PERCENT
DISCOUNTED RESETTLEMENT BENEFITS

Unit : Million of Baht
Benefit Benefit Benefit Benefit
Year at 1987 12 % Year At 1987 12 %
Price Discounted Price Discounted

1984 7.850 11.029 2011 12.800 11.029
1985 8.260 10.361 2012 12.800 10.361
19386 10.500 11.760 2013 12.800 11.760
1987 12.800 12.800 2014 12.800 12.800
1988 12.800 11.429 2015 12.800 11.429
1989 12.800 10.204 2016 12.800 10.204
1990 12.800 9.111 2017 12.800 9.111
1991 12.800 8.135 2018 12.800 8.135
1992 12.800 7.263 2019 12.800 7.263
1993 12.800 6.485 2020 12.800 6.483
1994 12.800 5.790 2021 12.800 5.790
1995 12.800 5.170 2022 12.800 5.170
1996 12.800 4616 2023 12.800 4616
1997 12.800 4,121 2024 12.800 4.121
1998 12.800 3.680 2025 12.800 3.680
1999 12.800 3.285 2026 12.800 3285
2000 12.800 2.933 2027 12.800 2.933
2001 12.800 2.619 2028 12.800 2619
2002 12.800 2.339 2029 12.800 2339
2003 12.800 2.088 2030 12.800 2.088
2004 12.800 1.864 2031 12.800 1.864
2005 12.800 1.665 2032 12.800 1.665
2006 12.800 1.486 2033 12.800 1.486
2007 12.800 1.327 2034 12.800 1.327
2008 12.800 1.185 2035 12.800 1.185
2009 12.800 1.058 2036 12.800 1.058
2010 12.800 0.944 2037 12.800 0.944

SUM 152.248
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243 Comparison of Benefits Estimated before and after Project Implementation

In this section the benefits of various components estimated in section 2.4.2.
are compared with those estimated before project implementation. Table 8.19 show
benefits estimated before and after project implementation. Benefits from water supply,
salinity and water pollution control, health improvement, and health improvement was not

estimated in monetary value before project implementation.

The present worth of hydropower benefits estimated before project
implementation was 1,853.68 million bahts, while the one estimated after project
implementation is 1650.10 million bahts. This difference is due to the computation of
benefit 1s based on different sources of power generation. The benefit estimated before
project implementation was based on 80 MW oil-fired plant plus 40 gas turbine plant,
which was the most competitive alternative source of electricity equivalent characteristics
during that period (EEI Report) while the benefit estimated after project implementation is
based on 240 MW gas-fired plant, which is presently the least cost equivalent system.
Moreover, due to oil crisis the cost of fuel for power generation during the period before
project implementation was very high. But during this post evaluation study the o1l crisis 1s
over, and the cost of fuel particularly the cost of gas planed to be used for the 240 MW
gas-fired plant is rather inexpensive sine it can be produced domestically. Therefore, the
present worth of hydropower benefits estimated before project implementation was much

higher than the one estimated after project implementatton.

The present worth of irrigation benefits estimated before and after project

implementation are 1,562.48 and 1,482.78 million bahts, respectively.
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The present worth of flood protection benefits was not estimated before project
implementation. It was only indicated that the benefit would be 23.57 million bahts per
year. From Table 8.9 flood protection benefits estimated after project implementation is

about 216.55 million bahts, higher than the previously estimated one.

The present worth of fisheries development benefits was also not estimated
before project implementation. However, it was estimated that the benefit would be about
27.0 million bahts per year as compared to the average of about 300.76 million bahts

estimated after project implementation.

Again, the present worth of transportation benefits was not estimated before
project implementation. It was only revealed that the road relocation cost was estimated to
be 120 million bahts and the benefit from transportation was about -266.08 million bahts.
The estimation made after project implementation indicated that the cost of road relocation
was about 70.8 million bahts and the benefit from transportation was about -147.73

million bahts per year.

The present worth of forestry benefits estimated before and after project
implementation is about 324.4 and -370.65 million bahts, respectively. The difference,
which is relatively small, is due to the different discount rates adopted in the two
estimations. It was 10 percent in the previous estimation while it is 12 percent in this

updated estimation.

Tourism benefits estimated before project implementation gave the present
worth of about 206.26 million bahts as compared to approximately 176.75 million bahts

estimated after project implementation.



COMPARISON OF BENEFITS ESTIMATED BEFORE AND AFTER PROJECT
IMPLEMENTATION (1987 PRICE)
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TABLE 8.19

Items of benefit

Estimated benefit, Million bahts

Before project After project
M Implementation Implementation
2) )
1. Hydropower 1,853.68 1,650.10
2. Irrigation 1562.48 1,482.78
3. Water supply not estimated 131.2]
4. Flood protection 23 .57year 216.25
5. Fisheries development 27.0/year 300.76
6. Transportation and -16/year, and -266.08 -147.73
navigation for road relocation
7. Salinity and water pollution
control not estimated negligible
8. Forestry 324 4 370.65
9. Tourism 206 26 176.75
10. Health improvement not estimated 29 19
11. Resettlement 154 50 152 25

All benefits, except those of items 4, 5 and 6 in column 2, are in terms of

present worth.
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2.4.4 Project Assessment

Based on Table 8-19, the overall benefit of the project is lower than it was
previously estimated. However, this should not result in the conclusion that the overall
benefit from the project is lower. This was due to external factors. These factors are, for
example, the costs of fuel used in the power generation as already described in section
2.4.3 of this chapter. The less expensive cost of natural gas, which can be produced locally
makes the cost of alternative source of electricity lower. Hence the benefit of the

hydropower generation declines.

Another factor that causes a component of the benefits to be delayed is right-
of-way problem. The right-of-way problem makes irrigation component progresses slower
than it was anticipated. Thus, its benefit during the overall project life is smaller than it was

previously estimated.

Besides, some of the actual benefits derived from the project are greater while
some others are smaller than those previously estimated. However, these differences seem
to be rather insignificant. Therefore, it can be concluded that the overall actual positive

benefit of the project is lower than it was anticipated, and it is caused by external factors.

2.5 Conclusion and Recommendation

The study with regard to demand for electricity of industrial and service units
reveals that the cost of electricity ranges from 8 to 833 bahts per hour. Factor share of
electricity varies from only 1 percent for food canning industry to 82 percent for ice
making factory. Damage due to electricity interruption is estimated to be in the range of 15

bahts per hour for hair dressing service to 3,079 bahts per hour for ice making business.
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The present worth of benefits, at 1987 and 12 percent discount rate, of
hydropower production, irrigation, water supply, flood protection, fisheries development,
transportation and navigation, forestry, tourism, health improvement, and resettlement are
made. They are approximately 1650.10, 148278, 131.21, 300.76, -147.73, -370.65,

176.75, 89.14 and 152.25 million bahts, respectively.

Comparison of benefits estimated before and after project implementation has
been made. 1t is found that the differences in present worth are tremendous for forestry,
hydropower production and irrigation. The ones estimated after project implementation are
about 695, 203 and 79 million bahts, respectively, lower than thos; estimated before
project implementation. The changes in input and output prices and unexpected delay in
work implementation of irrigation project mainly caused these differences. The differences
between benefits estimated before and after project implementation for forestry and
tourism are rather small. The comparisons of other components of benefits could not be
made directly either because their present worth was not estimated before the project

implementation, or because their benefits were not estimated at all.
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3. Input-Qutput Analysis

3.1 Introduction

Like most investment projects, Rajjaprabha dam also produces not only direct
effects, but also indirect effects on output and income in the regional economy
Rajjaprabha dam essentially produces two products: electricity and water. Electricity is
supplied to producing activities, particularly manufacturing as intermediate input, and to
households as consumption goods. Water is distributed mainly for irrigation for
agricultural production. In addition, the construction of the dam also changed the natural
structure of the area. It improves navigation facilities, changes structure of forestry
resources, fisheries resources, etc. Thus, in one way or the another, it affects production

structure of the economy.

The dam affects environment as well. The project improves flood control
system in the region, reduces salinity damages in the basin, and eliminates or reduces
pollution generated by economic activities, etc. On the other hand, economic expansion
(that generated by the dam) produces by-product as pollution that affects quality of life in

the region.

These are direct and indirect effects generated by Rajjaprabha dam should be
included in project evaluation but usually not captured. The purpose of this study is to
analyse direct and indirect effects on output, income and pollution generated by the dam in

the region. Indirect effects are also emphasized.
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3.2 Objective and Scope

The main objective of this study is to analyse direct and indirect effects of
Rajjaprabha dam on output, income and environment in Surat Thani. So the administrative
boundary of Surat Thani province is defined as a region specific economic system.
Production sectors within the area are "domestic" production sectors and those outside the
area are aggregated as "the rest of the world". Inflows of goods and services from the rest
of the world are considered as "imports" while outflows of goods and services from the

region, "exports”.

3.3 Methodology

(1) Model : In addition to the usual input-output matrix, household income
consumption matrices and pollution row are included in the model. The model is described

in details in section methodology chapter 1.

(2) Data : The 1975 national input-output transaction table is used as a basis to
derive regional technical coefficient matrix. Based on economic profile of the region,
important production activities are identified. Production activities are aggregated into 36
sectors. Households are differentiated between agricultural and non-agncultural
households. The adapted transaction table is used to derive technical coefficient matrix for
the regional economy (Table 8.20). Technical coefficients for households (income and
consumption) are derived from the social account matrix for Thailand. Primary data from
survey, spot check and secondary data from various sources are used to cross check the
technical coefficient matrix. Certain cells have been adjusted. Observation in the area

suggested that air pollution 1s not important here. Hence, only water pollution is
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emphasized. As suggested from water quality study, only few industries have more
potential to be pollutant generators. Their pollution coefficients are obtained from water
quality study. Each row represents supply of goods and services from a row sector to
various column sectors while each column represents demand for goods and services from
various row sectors. Row households refer to value added to households while column

households refer to consumption of households.

The technical coefficient in Table 8.20, reading along the column, represent the
production function of a column production sector. For example, the value of 0.0318557 of
row 1 column 1 indicates that to produce a unit of paddy, the paddy production sector
(column) requires 0.0318557 units of output from paddy sector itself (row) as input.
Similarly, the value of 0.004224 means that to produce one unit of paddy, the paddy sector
needs 0.004224 units of output from forestry sector as input in the same manner. The value
of 0.858128 in row 37, column I shows that to produce one unit of paddy, the sector
requires 0.858128 units of value added agricultural households. Column 26 of Table 8.20
hence shows the inputs (as outputs from various rows sectors) required for electricity
production. As can be seen, only marginal proportion of inputs from the regional economy
issued in the production process. More than 60% of inputs is supplied from outside the

region (imports).



TECHNICAL COEFFICIENTS FOR REGIONAL ECONOMY
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TABLE 8.20

Item

1 2 3 4 5 6 7
Paddy 1 | 00318557 0] 0.0012471 0] 00066329| 0.0281027 0
Beans and Nuts 2 0] 0.0124866{ 0.0007008 0 0 0 0
Vegatable and Fruit 3 0 0] 0.0326292 0 0| 0.0072246 0
Rubber 4 0 0 0 0 0 0 0
Other Crops 5 | 00254730] 0.0524014] 0.0105930] 0.0136359| 0.02223520 0| 00161915
Livestock 6 0 0 0 0 0| 0.0013552 0
Forestries 7 | 0.0004224 ol 0.0009008 0] 00157243 0.0012462| 0.0392260
Fisheries 8 0 0 0 0 o| o0.0128238 0
Mining and Quarrying 9 0 0 0 0 0 0 0
Slaughtering 10 0 0 0 0 0 0 0
Oil from Crop or Animal 11 0 0 0 0 0 0 0
Other processing of food 12 0 0 0 0 0 ] 0
Rice Milt 13 0 0 0 0 0] 0.0658043 ¢
Ice 14 0 0 0 ¢ 0 0 0
Other food 15 0 0 0 0 0 1 0
Animal feed 16 0 0 0 0 0| 02646912 0
Softdrink and Carbonate wat| 17 0 0 0 0 0 0 0
Printing and Publishing 18 0 0 ¢ 0 0| 0.0000236] 0.0600605
Rubber Sheel and Black 19 0 0 0 0 0 0 of'
Concrete and Cement Produc| 20 0 0 0 0 0 o] 0.0036250
Others 21 0 0 0 0 0 0| 0.00160%1
Motor Vehicle and Repair 22 | 0.0012898] 0.0006722 0.0015695| 0.0006838] 0.0019193] 0.0009403} 0.0007747
Saw mill 23 | 0.0000954 0 0 0| 0.0003651] 0.00008G7 0
Wood product 24 | 0.0007049) 0.0031391| 0.0063961| 0.0005778| 0.0074544] 0.0003249) 0.0012633
Other Manufacturing Goods { 25 0 0 0 0 0f 0.0000598| 0.0000217
Electricity 26 0 0 0 0 0] 0.0007761 0
Water work and supplies 27 0 ] 0 (] o 0.0022058 0
Building Construction 28 | 0.0008743] 0.0018651] 0.0007805| 0.0015234] 0.001527) 0.00735%4] 0.0036286|
Public work and construction| 29 0 0 0 0 0 0 ¢
Trade 30 | 00095992| 0.00s6619 0.0196759| 0.0074052] 0.0141387) 0.0542165] 00064295 _
Restaurant and Hotel 31 0 0 0 0 0 0 0
Road transportation 32 | 0.0012135[ 0.0013258) 0.0040037] 0.0013791| 0.0019729] 0.0085740] 0.0013868|
Water transportation 33 | 0.0005163] 0.0003366] 0.0013718] 0.0003799] 0.00077:1| 0.0038053] 0.0003726]
Air transportation 34 0 0] 0.0000039 0} 0.0000177] ©.0000033 0
Post and other communicatio | 3s 0 0 ] 0 0 0 0
Services 36 | 0.0191152] 0.0072192] 00075901 0.0049575] 0.0016195] 0.0090666] 0.0027965|
Agricultural houschold 37 | 0.8581280| 0.3513223| 0.8533162} 09252000 0.8669900| 0.4743680) 0.8276400|
Nonagricultural household 38 0 0 0 0 ¢ 0 0
Imports 39 | 0.0517225] 0.0235709] 0.0583223] 0.0442573{ 0.5862600| 0.5684970| 0.3329780|
Pollution 40 0 ] 0 0 0 0 0

Sum raw

1

1

1

1

1

1

1
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TABLE 8.20 (CONT’D)
Item 22 23 24 25 26 27 28
Paddy 1 0 0 0f 0.0132154 0 0 0
Beans and Nuts 2 0 0 0 0 0 0 0
Vegatable and Fruit 3 0 0 0 0 0 0 0
Rubber 4 0 0 ] 0 0 0 0
Other Crops 5 0 0] 0.0000053] 0.0001106 0 0] 0.0000477
Livestock 6 0 0 ¢ 0.0211245 0 0 0
Forestries 7 01 0.4551523) 0.0828155] 0.0110157 0 0] 0.0083317}
Fisheries 8 0 0 0 0 0 0 0
Mining and Quarrying 9 0 0 0 0 0 0 0
Slaughtering 10 0 0 0 ¢ 0 0 0
QOil from Crop or Animal 1 0 0 0 0 0 0 0
Other processing of food 12 0 0 0 0 o 0 0
Rice Mili 13 0 0 0 0 0 0 0
Ice 14 0 0 0 0 0 0 0
Other food 15 0 0 0 0 0 0 0
Animal feed 16 0 0 0 0 0 0 0
Softdrink and Carbonate wat | 17 0 0 0 0 0 0 0
Printing and Fublishing 18 0.0003659 0 0| 0.0003133] 0.0005150f 0.0002402} 0.0001150
Rubber Sheel and Black 19 ] 0 0 0 0 0 0
Concrete and Cement Produc| 20 0 0 0 0 0 0 0
Others 21 0 0 0 0 0 0] 6.0069997
Motor Vehicle and Repair 22 0] 0.0118776f 0.0073021]7 0.0011096] 0.0014464] 0.0006763] 0.0018334
Saw mill 23 0 0] 0.2055461] 0.0308814 0 0] 0.7832610
Wood product 24 0 0} 0.0016607{ 0.0043684} 0.0005078] 0.0002371{ 0.0029519
Other Manufacturing Goods 23 0.0000307) 0.0001035] 0.0000925{ 0.0007684] 0.0000847] 0.0000400; 0.0000114
Electricity 26 0.0055782] 0.0182010] 0.0127534| 0.0055456] 0.0236003] 0.1550101] 0.0042419
Water work and supplies 27 0] 0.0004569] 0.0005872] 0.0001508] 0.0014464; 0.0023687| 0.0001105
Building Counstruction 28 0.0010512] 0.0033436] 00062330 0.0033171] 0.0026033] 0.0063072| ©.0003667
Pubtic work and construction | 29 0.0001892 0] 0.0011613] 0.0011258] 0.0003328} 0.0015066 0
Trade 30 0.7667880] 0.3784480{ 0.1028118] 0.8941570{ 0.0787164] 0.0257336] 0.0874981
Restaurant and Hotel 3t 0| 0.0030870{ 0.0057141 ] 0 0 0.0063252
Road transportation 32 0.0129337]  0.0184167] 0.0145858} 0.0083438] 0.0148873] 0.0040617 0.003509
Water transportation 33 0.0025053{ = 0.0021706] 0.0049356 0] 0.0028161f 0.0007933] 0.0187963
Air transportation kL] 0.0000741 0 0} 0.0000005 0.0010324 0.000732] 0.0000001
Post and other communicatio 35 0.0005282] 0.0008082} 0.0024230] 0.0001214] 0.0007231] 0.0006657| 0.0005788
Services 36 0.0011654] 0.0118434] 0.00911937 0.0040038] 0.0221406| 0.0072525| 0.0178769
Agricultural household 37 0 0 0 0 0 0] 0.0169430
Non-agricultural household 38 0.2771530{ 0.4093380{ 0.4047850| 0.5448830] 0.3853920| 0.5954770] 0.3561440
Imports 39 0.62174631 0.0273565] 0.1374673] 0.2601804] 0.4637553] 0.1998979] 0.3890923
Poilution 40 0 0 0 0 0 0 0
Sum Raw i t 1 1 1 1 1

] Jalal lelelalolelolsl Tololelal Talete Tt TH LT DT TT T T 11
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3.4 Analysis Results

The results of the study are presented in two parts. One is the analysis of
structural linkages in the regional economy. The other is the analysis of impacts generated

in the economy by the Rajjaprabha dam.

3.4.1 Structural Linkages

One of the advantages of input-output analysis 1s that it provides a full picture
of inter-industry relationship in the economy, i.e. direct and indirect relationship. Table
8.21 shows direct and indirect effects on vartous row sectors that are generated by an
exogenous change in final demand (including household demand), while Table 8.22 shows
the effects generated by other final demand (excluding household demand). Table 8.23
summarizes total effects on production from Table 8.2t and Table 8.22. In addition, total
effects on imports, pollution, and income generated by other final demand are also

presented.

Thus, 1.093124 of fisheries sector means that a unit increase of fisheries final
demand generates 1.6808 units of output in the economy. The distribution of these 1.6808
units are distributed can be seen in fisheries column of Table 8 21. The same interpretation
1s applied to others. As can be seen, figures along column 1 (paddy sector) of Table 8.21
shows output (directly and indirectly) demanded from various row sectors due to unit
increase in final demand for output of the paddy sector. Each element of the diagonal
matrices in Tables 8.21 and Table 8.22 has a value of 1 for the exogenous final demand
added, while other elements of the matrices refer to direct and indirect demand generated.

For instance, the value of 0.000046 of row 6 column 1 in Table 8.21 means that the amount
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of 0.000046 units of output from livestock are indirectly generated due to an increase in
one unit of final demand for output of paddy sector. It should be noted that this amount is
not directly demanded in paddy production (see the respective cell in table 8.20). Similarly,
along column 26 of Table 8.21, all row sectors have received direct and/or indirect demand
from a unit increase in final demand for electricity. Thus, a unit of final demands for

electricity indirectly generates 0.000078 units of output from paddy sector, and so on.

Total effects from Table 8.21 are conventional input-output inverse, which
have been argued to be inappropriate particularly for rural economy. It has been assessed
that direct and indirect effects are generated not only through production linkages, but also
through income consumption linkages. Through income-consumption linkages, the
increased income (generated due to increase production) must be either spent or saved
depending on behaviours of the resource owners. In Surat Tham province, where more
than 70 percent of household are engaged in agriculture, income-consumption effects
cannot be neglected. The analysis here concentrates on the income-consumption effects.
As shown in Table 8.22, much higher direct and indirect effects are generated in the
economy when income-consumption effects are included. Without income-consumption
effects, a unit increase in final demand for paddy production generates 1.1015 units of total
output in the regional economy (the last row of column 1 in Table 8.21). With such effects,
the total outputs of 3.3618 unit are generated. Similarly, an increase in other demand of
electricity generated 2.21347 units of total output compared to 1.17685 units of the case

without income consumption effects.
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TABLE 8.21

TOTAL EFFECTS IN THE ECONOMY DUE TO AN EXOGENOUS CHANGE IN FINAL

DEMAND

Item 1 2 3 4 5 6 7 8
Paddy 1 1.033104} 0.000596] 0.001431] 0.000105| 0.007032} 0.110020] 0.000135| 0.000379
Beans and Nuts 2 0.000004] 1.012646] 0.000737| 0.000001| 0.000002{ 0.000014{ 0.000001{ 0.000004
Vegetable and Fruit 3 0.000018] 0.000011] 1.033752| 0.000009] 0.000014| 0.007551| 0.000008| 0.000033
Rubber 4 0| 0 0 1 0 0 0 0
Other Croops 5 0.026944] 0.085397| 0.011345| 0.013960| 1.023233| 0.003138| 0.017256 ‘ 0.000037
Livestock 6 0.000046} 0.000026] 0.000052] 0.000022| 0.000033} 1.001525| 0.000020{ 0.000092
Forestries 7 0.001236¢ 0.002252| 0.002400{ 0.000463] 0.018461] 0.002231{ 1.041741f 0.001111
Fisheries 8 0.000020{ 0.000011} 0.000022| 0.000009] 0.000014| 0.032352] 0.000008] 1.00116!
Mining and Quarrying 9 0 0 0 0 0 0 0} 0
Slaughtering 10 0.000035] 0.000021| 0.000043| 0.000018] 0.000029| 0.000142| 0.000016| 0.000065
Qil from Crop or Anilﬁal 11 0.000006] 0.000003] 0.000006] 0.000002| 0.000003] 0.000017| 0.000002] 0.000008
Other processing of food 12 0.000027 0.000014| 0.000024] 0.000011| 0.000014| 0.000070| 0.000009} 0.000031
Rice Mill 13 0.000019] 0.000012} ©.000027] 0.000011| 0.000019] 0.106998] 0.000022| 0.000495
ice 14 0.000035| 0.000026] 0.000069} 0.000026| 0.000050| 0.001624| 0.000025 . 0.042489
Other food 15 0.000014| 0.000008| 0.000018] 0.000007; 0.000012] 0.00006| 0.000007} 0.000028.

16 0.000012| 0.000007] 0.000014| 0.000006] 0.000009| 0.265189] 0.000005} 0.002938
Softdrink and Carbonate wate| 17 0.000015 0.000009| 0.000020| 0.000008| 0.000013| 0.000078| 0.000009 0.000037
Printing and Publishing 18 0.000243|  0.000102] 0.000135] 0.000073] 0.000052] 0.000444| 0.000052] 0.000217
Rubber Sheet and Block 19 0 0 0 0 0 0 (0] 0,
Concrete and Cement Product| 20 0] 0.000001] 0.000001 0} 0.000007| 0.000007| 0.000377| 0.000187]
Others 21 0.000013| 0.000020| 0.000013| 0.000013] 0.000043] 0.000071] 0.001703| 0.000005
Motor Vehicle and Repair 22 0.001636] 0.001140] 0.002280] 0.000919] 0.002372| 0.002993] 0.001092} 0.001574
Saw mill 23 0.000457] 0.001029] 0.001553| 0.000311| 0.002145| 0.001253] 0.000643 ‘ 0.001253
Wood product 24 0.001032} 0.003881| 0.006809] ©0.000731| 0.007732] 0.001049| 0.001494} 0.003345
Other manufacturing Goods 25 0.000043| 0.000018] 0.000021]| 0.000012| 0.000008| 0.000177] 0.000031F 0.000819
Electricity 26 0.000234| 0.000182 0.00030] 0.000103| 0.000249| 0.004083] 0.000130f 0.004624
Water work and supplies 27 | 0.000650] 0.000037| 0.000071{ 0.000029| 0.000045[ 0.002617] 0.000030} 0.00(672
Building Construction 28 0.001459] 0.002275 0.00120{ 0.001784| 0.001831] 0.009411{ 0.003946[ 0000459
Public work and construction 29 0.000077{ 0.000035] 0.000044]| 0.000022} 0.000021} 0.000342) 0.0000i8} 0.000057
Trade 30 0.0104671 0.008156| 0.022521] 0.008302] 0.016402| 0.094988| 0.008004| 0.039609
Restaurant 31 0.000681) 0.000461} 0.001057| 0.000412| 0.000747] 0.003658| 0.000395) 0.001692
Road transportation 32 0.001555| 0.001727f 0.004566] 0.001537{ 0.002382| 0.014090] 0.001739] 0.007128
Water transportation 33 0.000643| 0.000510{ 0.001577| 0.000460| 0.000935] 0.006056} 0.000532)f €.001767
Air transportation 34 0.000102| 0.000057{ 0.000117] 0.000048] 0.000089| 0.000384| 0.000042| 0.000175
Post and other communication| 35 0.000139] 0.000084| 0.000161} 0.000064] 0.000108] 0.000599 0.000&9; 0.000284
Services 36 0.021130] 0.005229| 0.0093031 0.005586| 0.002727] 0.017476] 0.0035254 0.006640
Sum 1101513 11289571 1.101625] 1.034993| 1.086832| 1.680764] 1.093 i24§ 1.122412
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TABLE 8.21 (CONT’D)

Item

20 21 22 23 24 25 26 27 2
Paddy 1 0.000105] 0.005090| 0.000066] 0.000164] 0.000252} 0.002613] 0.000078| 0.000039] 0.00023
Beans and Nuts 2 0.000011] 0.000004] 0.000006] 0.000011] 0.000022| 0.000008] 0.000010] 0.000005} 0.00002
Vegetable and Fruit 3 0.00010] 0.000039] 0.000061| 0.000100! 0.000214f 0.000236| 0.000076! 0.000037] 0.00020
Rubber 4 0 ¢ 0 0 0 0 0 0
Other Croops 5 0.000038] 0.001667] 0.000018] 0.007881] 0.003109| 0.000651] 0.000031| 0.000021{ 0.00087
Livestock 6 0.000245] 0.000111| 0.000138] 0.000230| 0.000471| 0.021343| 0.000179] 0.000088} 0.00044
Forestrics 7 0.000667| 0.092019] 0.000248| 0.474490| 0.184756| 0.027401| 0.000495| 0.000522{ 0.04737
Fisheries 8 0.000096] 0.000037| 0.000057; 0.000095] 0.000201] 0.000756] 0.000075| 0.000037( 0.00019
Mining and Quarrying 9 0 0 0 0 0 0 0 0
Slaughtering 10 0.000193{ 0.000070] 0.000121{ 0.000198| 0.000426] 0.000154} 0.000149| 0.000073| 0.00040
Oil from Crop or Animal . 11 0.000023] 0.000009] 0.000013| 0.000023] 0.000047] 0.000017] 0.000019] 0.000009] 0.00004
Other processing of food 12 0.000096| 0.000036| 0.000054] 0.000093] 0.000190| 0.000070| 0.000079{ 0.000039| 0.00018.
Rice Mill 13 0.000128] 0.006706{ 0.000081| 0.000136{ 0.000286{ 0.002363| 0.000096| 0.000047] 0.00031-
Icé 14 0.000354{ 0.000126] 0.000239| 0.000182] 0.000439] 0.000321] 0.000258] 0.000123| 0.00037.
Other food 15 0.000092] 0.000044] 0.000052| 0.000083 0'000],73 0.000064] 0.000065] 0.000033] 0.00016¢
Animal feed 16 0.000065| 0.000030] 0.000037| 0.000061] 0.000125] 0.005651]| 0.000048] 0.000023{ 0.00011"
Softdrink and Carbonate wate | 17 0.000110] 0.000061{ 0.000057| 0.000091] 0.000186] 0.000069| 0.000072{ 0.000036{ 0.00017!
Printing and Publishing 18 0.000753( 0.000314| 0.000540] 0.000312] 0.000430| 0.000539] 0.000963| 0.000539| 0.0005i:
Rubber Shect and Block 19 0 0 0 0 0 0 0 0 (
Concrete and Cement Product | 20 1] 0.000033 0{ 0.000172| 0.000067| 0.000010 0 0| 0.0000%%
Others 21 0.000056| 1.000181] 0.000012] 0.000805] 0.000361} 0.000077| 0.000029] 0.000055{ 0.007091
Motor Vehicle and Repair 22 0.016072f 0.011305| 1.001694] 0.014669] 0.012527| 0.002946] 0.003532] 0.001856] 0.00386¢
Saw mill 23 0.000968} 0.000524] 0.000365f 1.000761{ 0.207021] 0.032472} 0.000683 0.000795] 0.07940¢
Wood product 24 0.004650] 0.000315} 0.000268] 0.000888] 1.002389| 0.004773} 0.000677 0.0005071 0.00341C
Other manufacturing Goods 25 0.000116] 0.000088] 0.000046] 0.000155] 0.000166] 1.000800] 0.000148) 0.000083} 0.000075
Electricity ) 26 0.010065| 0.006880] 0.006113| 0.019276] 0.017946] 0.006922} 0.025046| 0.139532| 0.006638
Water work and supplies 27 0.000488} 0.002577] 0.000180] 0.000642| 0.001024{ 0.000435] 0.001717) 1.002718] 0.000447
Building Construction 28 0.007498] 0.004270] 0.001565| 0.005827] 0.008680| 0.004377| 0.003703 [ 0.007239} 1.001889
Public work and construction 29 0.000643] 0.001629{ 0.000217| 0.000080] 0.001254} 0.001182} 0.000452| 0.001616| 0.000115
Trade ' 30 0.116589] 0.041089] 0.079859] 0.047208| 0.119945] 0.096788] 0.084693) 0.040859{ 0.096300
Restaurant 31 0.004980| 0.001791} 0.003247| 0.005209} 0.011427| 0.004116] 0.003726} 0.001842} 0.010724
Road transportation 32 0.052807] 0.056664{ 0.013722| 0.020340| 0.020506] 0.010239]| 0.016246| 0.007062| 0.006554
Water transportation 33 0.029985] 0.032495] 0.002778| 0.002793] 0.006157| 0.000576] 0.003242] 0.001564] 0.019819
Air transportation 34 0.001042] 0.000606 0.000413| 0.000294| 0.000654] 0.000399] 0.001496] 0.061135| 0.000501
Post and other communication| 35 0.001543] 0.000743] 0.000929| 0.001157] 0.003319] 0.000634] 0.001278] 0.001063] 0.001243
Services 36 0.023981} 0.009965| 0.004598] 0.016602| 0.018326} 0.008898[ 0.027285] 0.013155] 0.024456
Sum 1.270375| 1.277516| 1.117794| 1.621035| 1.621035| 1.337690] 1.176848| 1.242757| 1.314203
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TABLE 8.22

TOTAL PRODUCTION AND INCOME EFFECTS IN THE ECONOMY DUE TO ¢/
EXOGENOUS CHANGE IN OTHER DEMAND

Item 1 2 3 4 5 6
Paddy 1 1.203084] 0.279393] 0.266664] 0.275280] 0.274903| 0.313052
Beans & Nuts 2 0.004079] 1016851 0.004766{ 0.004145] 0.004052] 0.00372
Vegetable and Fruit 3 0.040661|  0.041928]  1.073947| 0.041315| 0.040405] 0.041232
Rubber 4 0.000001]  0.000001]  0.000001| 0.000001| 0.000001] 0.00000t
Other crops 5 0.462017) 0.533996| 0.441687| 0.455968|] 1.455548] 0365324
Lirestact 6 0.101747] 0.104973| 0.100595| 0.103455] 0.101121] 1.084936
Forestries 7 0.066558] 0.069534] 0.067452] 0.066733] 0.083340] 0.057633
Fisheries -~ 8 0.073694] 0.075945] 0.072912] 0.074818] 0.073209] 0.094124
Mining and Quarrying 9 0 0 0 0 0 0
Slaughtcring 10 0.024176] 0.024381]  0.024223] 0.023847( 0.023799| 0.027891
Qil from crop or animal 11 0.000334]  0.000339]  0.000331] ©0.000333] 0.000328( 0.000314
Ther processing of food 12 0.001452} 0.001475) 0.001437] 0.001449] 0.001426] 0.001359
Rice mill 13 0.347524] 0.360241f 0342669| 0.355572) 0.346107| 0.368%57
Ice 14 0.014608] 0.015012] 0.014508] 0.014778] 0.014515| 0014342
Other food 15 0.033827| 0034762 0.033527| 0.034214{ 0.033565] 0029814
Animal feed 16 0.027145]  0.028006]  0.026839] 0.027601] 0.026979| 0.287447
Softdrink and Carbonate water| 17 0012261} 0.012594] 0.012156{ 0.012394] 0.012164] 0.010877
Printing and Publishing 18 0.003389|  0.003335]  0.003253| 0.003255] 0.003174] 0.003220
Rubber Sheet and Block 19 0.000001]  0.000001| 0.000001] 0.00000t] 0.000001] 0.000001
Concrete and Cement Product 20 0.024305]  0.025044] 0.024051| 0.024670| 0.024150]  0.02491
Others 21 0.009484]  0.008747| 0.008395] 0.009610{ 0.009457] 0007215
Motor Vehicle and Repair 22 0.026981]  0.271440]  0.027406| 0.026534] 0.027514]  0.023560
Saw mill 23 0.023473| 0024739  0.024330| 0.02366G6| 0.025006]  0.020714
Wood Product 24 0.102894[  0.108835f  0.107604| 0.104120] 0.108916|  0.086905
Other Manuofacturing Goods 25 0.000463|  0.000449]  0.000437] 0000437} 0.000425] 0.000544
Electricity 26 0.031296{ 0.032135] 0.031066] 0.031563| 0.031084] 0031006
Water work and supplics 27 (:003600|  0.003639|  0.003591 0.003565] 0.003540]  0.006170
Building Construction 28 0.018745| 0.020052] 0.018324] 0.019215| 0.018988]  0.00466
Public work and construction 29 0.001208] 0.001201] 0.001163| 0.001171] 0.001145 0001205
Trade 30 0212842 0215923 0.223206] 0.212723] 0.217125] 0.266424
Restaurant and Hotel 31 0.058440] 0059673 0.058381] 0.058642 0.057999] 0.056672
Road transportation 32 0.076290] 0.078624]  0.078580] 0.0772S1] 0.076577} 0.078629
Water transportation 33 0.027145] 0.027781] 0.027820] 0.027314| 0.027246]  0.028892
Air transportation 34 0.008596] 0.008726{ 0.008570] 0.008561} 0.008493] 0.008740
Post and other communication 35 0.079753|  0.082054]  0.078977| 0.090792| 0.079169] 0.068584
|Services 36 0.141726]  0.131946]  0.128941] 0.127281| ©.122300]  0.126899
Agricultural houschold 37 1.800688]  1.866965;  1.775290| 1.842990{ 1.793490] 1350849
Non agricultural household 38 0.557327]  0.561483]  0.558713] 0.548948] 0.548396]| 0.653479
Imports 39 1.000173] 1.000180] 1.000171| 1.000179| 1.000174] 1.000128
Pollutions 40 0.003080]  0.003154]  0.003059{ 0.003101} 0.003052] 0.002922
Total production cffects. 41 3361796} 3.459491] 3.337411| 3.331272] 3.32277s|  3.5627192
Total income effects 42 2.359015| 2.428449| 2.334003) 2.391837| 2.341988]  2.004327
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TABLE 8.22 (CONT’D)
Item 20 21 22 23 24 25
Paddy 1 0.053803]  0.086655 0.036039]  0.173927| 0.112759] 0.0791H]  0.050:
Beans & Nuts 2 0.001736) 0.001587{ 0.001167| 0.003457| 0.002809| 0.002298] 0.001¢
Vegetable and Fruit 3 0.017915]  0.026455]  0.012051}  0.035020]  0.028744{  0.023929  0.0169
Rubber 4 0.000001 0.000001 0] 0.000001] 0.000001{ 0.000001] 0.0000
Other crops 5 0.196017] 0.226484] 0.131935] 0.386404{ 0314783] 0259740} 0184l
Lirestact 6 0.042030]  0.042676] 0028254 0.095109] 0.068542] 0.076925] 0.0394
Forestries 7 0.038387]  0.128694]  0.022281] 0.534270] 0.235468] 0.070378] 0.0312
Fisheries 8 0.034701]  0.039260]  0.023354] 0.065462] 0.054664] 0.046384] 00325
Mining and Quarrying 9 0 0 0 0 0 0
Slaughtering 10 0.035715|  0.035460{  0.024094]  0.043252] 0.047014] 0.045030] 0.0335
Qil from crop or animal 11 0.000249|  0.000250]  0.000166f  0.000378]  0.000375] 0.000310{  0.0002:
Ther processing of food 12 0.001071]  0.001078]  0.000711}) 0.001631] 0.001607] 0.001331]  0.0009¢
Rice mill 13 0.067674]  0.102541]  0.045321] 0.222862] 0.143464| 0.099189]  0.0633¢
Ice 14 0.005806]  0.009383]  0.005934] 0.014550{ 0.031220] 0.011336]  0.08204
Other food 15 0.020493[  0.022257] 0.013798] 0.034127] 0030541 0.026598] 0.01924
Animal feed 16 0.011226]  0.012999]  0.007547 0.022718] 0.018301] 0.020496} 0.01053
Softdrink and Carbonate water| 17 0.007576]  0.009177]  0.005087] 0.012489] 0.011276] 0.009774]  0.00709
Printing and Publishing 18 0.002676]  0.002403]  0.001835[ 0.003501] 0.003285] 0.003037)  0.00277
Rubber Sheet and Block 19 0.000001 0.00000! 0.000001]  0.000001})  0.006001} 0.000001]  0.00000
Concrete and Cement Product 20 1.011758]  0.013291 0.007917] 0022040 0.018441) 0.015486] 0.01105
Others 21 0.004168 1.004915]  0.002781]  0.008440| 0.006782| 0.005489]  0.00389:
Motor Vehicle and Repair 22 0.032215)  0.028749]  1.012573]  0.040949| 0.036302] 0.023889] 0.01871¢
Saw mill 23 0.012306)  0.013268] 0.007999] 1.021653] 0.224662 0.047378)  0.01133¢
Wood Product 24 0.049759]  0.055894]  0.033457]  0.092561{ 1.079413] 0.069652  0.04720i
Other Manufacturing Goods 25 0.000362]  0.000356]  0.000212] 0.000571] 0.000534 1.001121]  0.00038(
Electricity 26 0.027489]  0.026058]  0.017850{ 0.049370] 0.044276] 0.029666] 1.041423
Water work and supplies 27 0.004048]  0.006229]  0.002581]  0.005484} 0.005895] 0.004976]  ©.005066
Building Construction 28 0.017424)  0.015135] 0.008252 0.022779] 0.023605] 0.017318]  0.013037
Public work and construction 29 0001156 0002212 0.005630] 0.001068] 0.002069] 0.001860]  0.000934
Trade 30 0249501  0.184130]  0.169431} 0.260631] 0.314545] 0.268969]  0.209662
Restaurant and Hotet 31 0048881 0.046307] 0.031492] 0.069676] 0.071681F 0.058166]  0.043127
Road transportation 32 0.093957{  0.102036{ 0.041439] 0.092058] 0.008294] 0.064005|  0.054925
Water transportation 33 0.044430]  0.048452] 0.012498] 0.029088] 0.028105] 0019443}  0.016806
Air transportation 34 0.009006{  0.008833]  0.005785] 0.011386] 0.011658] 0.010587]  0.009988!
Post and other communication 35 0.042909]  0.046728; 0.029787] 0.005347| 0.066893] 0.054855]  0.040156
Services 36 0.102368]  0.099110}  0.060915] 0.147543]  0.139286] 0.116705]  0.t04713
Agricultural household 37 0.333881]  0.481566] 0223525 1.139695] 0.722745] 0.481774]  0.312762
(Non agricultural household 38 0.861455]  0.855585] 0.581419] 1.03097¢] 1.124742] 1.087222| 0.810641
{lmports 39 1.000030]  1.000014] 1.000019{ 1.000109] 1.000064] 0986819 1.0006024
Pollutions 40 0.002397f  0.002525] 0.001616{ 0.003583] 0.003406] 0.003084]  0.002254
Total production effects. 41 2289821  2.441197}  1.804007}  3.599692] 3.243943] 2.585312|  2.134721
Total income effects 42 1.195336 1.237152]  0.804944) 2.170656] 1.847487| 1.568996 1.123402
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TABLE 8.23

TOTAL EFFECTS GENERATED ON PRODUCTION, IMPORT POLLUTION AND

INCOME IN THE ECONOMY, WITH AND WITHOUT

INCOME-CONSUMPTION LINKAGES

[-P]
E =
8 .E v
EB& &
s 5% With income-consumption linkages
Sectors S 2k
Z
Production | Production | Imports | Pollution | Income
1. Paddy 1.1015 33618 1.0002 0.0031 2.3380
2. Beans and nut 1.1291 3.4595 1.0002 0.0031 2.4281
3. Vegetable and fruit 1.1017 3.3374 1.0002 0.0031 23341
4. Rubber 1.0351 3.3313 1.0002 0.0031 23910
5. Other crops 1.0868 3.3328 1.0001 0.0030 2.3410
6. Livestock 1.6808 3.5628 1.0002 0.0029 2.0043
7. Forestry 1.0831 3.3849 1.0001 0.0031 2.3977
8. Fisheries 1.1224 3.1660 1.0001 0.0024 2.1461
9. Mining and quarrying 1.0873 2.7828 1.0001 | 00038 | 1.9681
10. Slaughtering 2.37%4 42322 1.0001 0.0032 2.0186
11. Oil from crop/animal 1.4863 3.0497 1.0001 0.0030 1.7432
12. Other processing of food 1.5117 3.1882 1.0002 0.0034 1.8743
13. Rice mill 1.8667 4.0717 1.0000 0.0031 2.3084
14. Ice 1.1831 2.7399 1.0000 0.0037 1.8272
15. Other food 1.2533 2.3030 1.0001 0.0024 1.2259
16. Animal feed 1.5041 2.7794 1.0000 0.0027 1.4297
17. Soft drink, carbonate water 1.2591 2.5086 1.0000 0.0029 1.4657
18. Printing and publishing 1.2159 2.2047 1.0001 0.0023 1.1593
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TABLE 8.23 (CONT’D)

g
E ; .Cx: With income-consumption linkages
Sectors = E ¥
=z 2
Pro- Pro-

duction | duction | Imports | Pollution | Income
19. Rubber sheet and block | 1.698 [3.6674 |1.0000 |0.0037 | 2.1309
20. Concrete and cement

product 12704 |2.2898 |1.0000 [0.0024 | 1.1958
21. Other 12775 |2.4415 [1.0000 [00025 [13371
22. Motor vehicle and repair | 1.1178 | 1.8040 | 1.0001 | 0.0016 0.8049
23. Saw mill 16210 |3.5887 [1.0001 [0.0036 | 2.1706
24. Wood product 1.6231 |2.2438 | 09868 |0.0034 | 18475
25. Manufacturing product 1.2377 |2.5853 | 1.0000 |0.0031 1.5690
26. Electricity 11768 | 21347 |1.0000 00022 |1.1234
27. Water work and supplies | } 2428 [25937 |1.0000 |00032 {15853
28. Building construction {13142 | 24464 |1.0000 |[0.0025 |1.3087
29. Public work/construction | ) 2320 (21940 [1.0000 |0.0022 11251
30. Trade 11483 [2.9009 | 10000 |00041 {20500
31. Restaurant and hotel 14344 29318 [1.0000 |0.0033 17259
32. Road transportation 1.2480 | 23976 [1.0000 [0.0027 |13465
33. Water transportation 1.1135 | 1.6033 |1.0000 [0.0035 |1.7454
34. Alr transportation 1.1805 |2.4187 |1.0000 |0.0029 | 14524
35. Post and other
communication 13218 |2.9322 |1.0000 [0.0038 | 1.8894

36. Service 1.1742 |2.9109 | 10000 |0.0040 20214
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As shown in Table 8.23, with income-consumption effects, agriculture
generates relatively larger multiplier effects than non-agriculture. This is because higher
value added per unit output in agriculture as well as higher marginal propensity for the
consumption of farm households. Most indirect effects are absorbed by paddy, other crops,
rice mill and trade sectors (Table 8.22). Among non-agriculture, agriculture based
industries also produce larger multiplier effects than nonagricultural-based industries and
services. This implies that an investment that increases output in agriculture or agricultural
based industries produces larger benefits to the economy as a whole. Hence, a multi-
purpose dam like Rajjaprabha dam with improved agriculture in the region has potential to

produce more benefit to the society.

The two products from Rajjaprabha dam, viz., electricity and water, are quite
different in nature. While electricity is a sufficient condition in production structure,
irrigation water 1s close to necessary condition. Electricity, a service to the economy,
produces relatively small multiplier effects of 2.13. It is not possible to value irrigation
water from the dam directly. From paddy producing sector, it is observed that a much

larger multiplier effects of 3.362 are induced.

Production sectors in the economy tend to produce similar effects on imports
and pollution. Regardless of direct structural linkages (Table 8.21), sectors in the economy
eventually induce certain amount of pollution to the system (Table 8.23). Similar to
production effects, high income is directly and indirectly generated by agriculture or
agriculture based industries. Lower income is generated by non-agriculture-based

industries or services (Table 8.23).
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3.4.2 The Impacts

Rajjaprabha dam affects producing sectors in the economy in various
magnitudes, both positively and negatively, as well as measurable and non-measurable
forms. In addition to increasing electricity supply, the main effects of the dam are
increasing irrigated area and hence crop production; improving flood protection and hence
higher returns to the producer; improving land use and water supply through salinity
control; increasing forestry and fishery resources, and improving navigation facilities.

These are primary effects that have to be quantified in order to fit into the model.

Irrigation water from Rajjaprabha dam increase-cropping intensity gradually. It
was estimated that in 1996 the project would increase paddy production by 9,100 metric
tons. If full development occurred, paddy production due to the dam could be as high as
264,900 metric tons. Because the estimates are based on yields under normal conditions,
the values here are considered to include benefits from flood protection. Flood protection
also reduces damages to public utilities. Comparing flood damage between 1985 and 1990,
it is expected that at least 10 million bahts of repair and maintenance expenditure were
saved annually. Considering limited budget of government, the amount saved can be
utilized on other public utilities project. Hence, the amount 1s used to impute an exogenous
expansion of public construction sector. Similarly, benefits from protection of salinity
intrusion on water supply are estimated as 4.6 million bahts. The increased catch of fish
due to the project is estimated as 0.754 million bahts. Effects of the project on forestry are

difficult to be estimated, and hence neglected from the analysis.
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Table 8.24 shows total impacts of Rajjaprabha dam on output and income
generated in Surat Thani provinces under present irrigation capacity. Direct benefit of the
dam of less than 45 million bahts generates additional 61.5 million bahts, or about 1.4
times of output in the economy. Benefits to agriculture constitute only about one-third of

total benefits. The remaining benefits are shared between manufacturing and services.

Agricultural households (44 million bahts) mostly capture income generated in
the economy. Non-agricultural households receive about 38% of total income (27 muillion
bahts). Increase in output and income in the economy also generates additional imports.
About one-third of output is imported. Pollution generated in the economy is 108,000 kg of

BOD equivalent.

Table 8.25 shows output and income generated by the dam with full
development of the irrigation project. Given about 30 times higher output of paddy, the
dam generates more than 20 times of output than the first case. The total output generated
is 1,296 million bahts. Agriculture receives about 37% of total output. of the 1,547 million
bahts of income generated in the economy, agricultural households receive about 73
percent. The remainder is distributed to nonagricultural households. Hence, the larger the
irrigation effects, the higher is the share of total income directed toward agricultural
households than nonagricultural households. Similarly, higher income generates higher
imports (6.90 million bahts). It should be noted that high irrigation benefit also generates
high share of imports to total output. It generates more than 50 percent of output in the
economy. As indicated in Table 8.25, pollution generated in the economy is 2,095 million

kg of BOD equivalent, almost 20 times higher than in the first case.



In general, increased irrigated area is likely to contribute more benefits to the
agricultural sector compared to non-agricultural sector. It also tends to generate higher
share to agricultural households than non-agricultural households do. The only drawback
of such increase is that it is also likely to generate larger share of imports to total output.
Considering Surat Thani as a part of the national economy, imports to Surat Thani are
supplied from other regions of the economy as well as from over-seas. Effects on balance

of payments depend on composition of such imports.
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TABLE 8.24

DIRECT AND INDIRECT IMPACT ON OUTPUT AND INCOME

OF EXISTING BENEFIT
No Sector Value | No Sector Value
1 Paddy* 27.300 | 21 | Other 0514
2 Beans and nut 14.719 | 22 | Motor vehicle and repair 3.001
3 Vegetable and fruit 2,098 |23 | Saw mill 0.013
4 Rubber 1.408 | 24 | Wood product 1.622
5 Other crops 2.164 |25 | Manufacturing product 0.128
6 Livestock 0.000 |26 | Electricity 0.573
7 Forestry* 1.353 |27 | Water work and supplies * | 4.600
8 Fisheries 0.751 |28 | Building construction 0.032
9 Mining and quarrying 0.010 |29 | Public work and
10 | Slaughtering 0.040 construction® 10.000
11 | Oil from crop/animal 8.264 |30 | Trade 7.953
12 | Other processing of 31 | Restaurant and hotel 2.053

food 0.403 | 32 | Road transportation 2915
13 ] Rice mill 1.076 | 33 | Water transportation 1.176
14 | lIce 0.002 | 34. | Air transportation 0.332
15 | Other food 0.358 |35 | Post and communication 4.441
16 | Animal feed 0.118 |36 | Services 4782
17 | Soft drink, carbonate 37 | Agricultural household 44.031

water 0.002 | 38 { Non agricultural 27.461
18 | Printing and publishing | 0.722 Household 27.461
19 | Rubber sheet and block | 0.264 | 39 | Imports 38.041
20 | Concrete and cement 40 | Pollution 0.109

product 1.026

* Notes : denotes sectors primarily affected
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TABLE 8.25

DIRECT AND INDIRECT IMPACT ON OUTPUT AND INCOME OF FULL BENEFIT

No Sector Value | No Sector Value
i Paddy* 794.700 | 21 | Other 4 588
2 Beans and nut 334,949 1 22 | Motor vehicle and repair 66.187
3 Vegetable and fruit 53.447 | 23 | Saw mill 0.243
4 Rubber 27.731 124 | Wood product 18.869
5 Other crops 47.552 1 25 | Manufacturing product 1.941
6 Livestock 0.000 | 26 { Electricity 11.150
7 Forestry* 23.205 | 27 | Water work and supplies * 4.600
8 Fisheries 0.754 | 28 | Building construction 0.486
9 Mining and quarrying 0.189 | 29 { Public work and
10 | Slaughtering 0.773 construction* 10.000
11 | Oil from crop/animal 211.780 | 30 | Trade 150.194
12 | Other processing of food 7.697 | 31 | Restaurant and hotel 39.4100
13 | Rice mill 22.417 | 32 | Road transportation 51.743
14 |lce 0.002 { 33 | Water transportation 18.342
15 | Other food 7.430 | 34 | Air transportation 5.991
16 | Animal feed 2.346 | 35 | Post and communication 52.532
17 | Soft drink, carbonate 36 | Services 95.350
water 0.033 | 37 | Agricultural household 1130.61
18 | Printing and publishing 15.882 { 38 | Non agricultural 416.549
19 | Rubber sheet and block 5.449 household
20 | Concrete and cement 39 | Imports 698.687
product 17.684 { 40 | Pollution 2.095

* Notes : denotes sectors primarily affected
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1. INTRODUCTION

This post evaluation of environmental consequences of Rajjaprabha dam is

conducted ten years after its commencement.

The Rajjaprabha dam project was planned and implemented as a multipurpose
project, mainly for hydropower production, flood protection, fisheries, recreation and
irrigation. The project includes the dam and reservoir with a 240 MW hydropower plant
located about 90 km upstream from Surat Thani province, and irrigation systems covering
the coastal plain in Surat Thani. The upstream storage reservoir (with about 5,639 mcm
storage) and the hydropower plant had already been implemented. The first phase of
irrigation system covers an area of 23,100 hectares. The second phase is envisaged to cover
about 50,000 hectares. But this has not yet been implemented. When the project was
completed it was expected to provide the following benefits: (1) generation of about 554
GWh power per year from the 240 MW installed capacity plant, (2) irrigation of about
50,000 ha, of land, and (3) flood protection and drainage for the towns of Surat Thani and

other downstream communities including the paddy areas in the coastal plain.
2. OBJECTIVES OF THE STUDY

This study was conducted with the following objectives: (1) to assess all
existing environmental resources and their values with the help of input-output analysis

(2) to findout the beneficial impacts of the project (3) to evaluate the actual positive effects
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vis-a-vis the estimated effects before the project was implemented and (4) to identify all

significant changes in relatives to the impacts previously assessed.
3. HYPOTHESES

The following hypotheses were formulated for the study (1) adverse effects of
the dam are not significant on the physical resources in the project area (i1) negative
impacts on the ecological resources caused by the project will be confined to the project
area alone and (iii) the dam has positive impacts on the economy and especilaly the

standard of living of the people in the Phum Duang river basin.
4, SCOPE OF THE STUDY

The study area includes the Phum Duang river basin of about 4,668 km®
(placed on the areas that are upstream and downstream to the damsite), The duration of

study is limited to 10 years after the dam has become operational 1.e. from 1987-1997.

5. METHODOLOGY

Both primary and secondary data were collected for the study. Primary data
were collected through field studies that were carried out during the dry as well as wet
seasons. Data were collected using a pre-tested schedule from a sample population, which
was selected on the basis of random tables. The secondary data were collected from

various reports and studies.

Analysis of the collected data was done by using the Percentile method, Chi-

Square test and Likert method. The three types of economic analysis employed for
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valuation of environmental values are: (i) market value (i) travel cost method and (iii)

survey techniques.

The economic evaluation of environmental consequence consists of three
aspects: (i) the implication at the regional level (ii) the evaluation of actual positive
benefits at the project level and (iii) input-output analysis to ascertain the effects of the

project implementation on the regional economy of Surat Thani province.
6. MAJOR FINDINGS OF THE STUDY
The major finding of the study are presented below:

6.1 Physical resources

The results of the study reveal that there is no significant changes in climatic
and ground water resources, with respect to the study area inséte of the fact that the
physical and chemical properties of the soil have slightly changed. Sedimentation in the
reservoir does not have much effect on the function of the dam. But it is seen that water
quality in the reservoir has changed significantly. On the basis of this the first hypothesis s

rejected.
6.2 Ecological resources

No change has occurred in the amount of plankton in the reservoir. But the
composition of fish has changed. Earlier it was the herbivorous variety, which was more in
the catches. But now the carnivorous variety is grown in the dam, which is more beneficial
to fisherman. This is a man made change. Before construction of the dam there was large

scale illegal logging but after completion of the dam, this has come down. But construction
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of the dam has caused loss of at least 165 km® of forest area, i.e. submerged under water
Before construction of the dam there were 179 species of animals and other fauna in the
area. Those have been reduced to 152 after construction of the dam. On the basis of this

finding the second hypothesis is rejected.
6.3 Implication on Regional Economics

The main objective of the macroeconomic analysis of the project is to determine
the extent to which the development project is consistent with and contributory to the

achievement of objectives and priorities enunciated in the national development program.

The economic base of the project area is predominantly agriculture. The real
per capita Gross Provincial Product (GPP) of the project area is lower than the average of
the southern region, and also lower than the average of the upper southern region.
Although the economic base of the project area is under transition i.e. moving away from
agriculture, the area would depend on agriculture for a long time to come. The decline in
importance of agriculture in Surat Thani is due to growth of other sectors. Surat Thani has
a very strong economy. It enjoys higher economic growth in other non-agriculture sectors
and higher investment in construction and public physical infrastructure. Even through the
province used to be confronted with economic fluctuations, it maintained a positive growth

of 5 percent in crops production.
6.4 Actual Positive Benefits

Evaluation of actual positive benefits involves assessing benefits of various
interrelated multipurpose components of the project. Hence a benefit-cost analysis is done

to evaluate the overall impact.
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The cost of electricity ranges from 8 bahts/hour for hair dressing to 833
bahts/hour for ice making. Factor share of electricity, or electricity cost per product value,
varies from 1 percent for food canning industry to 82 percent for ice making factory.
Damage due to electricity interruption is estimated to be in the range of 15 bahts/hour for

hair dressing to 3,079 bahts/hour for ice making business.

The present worth of benefits was estimated at 1987 price. Comparison of the
benefits estimate before and after the project implementation reveals that the difference in
present worth are not significant for forestry, irrigation and hydropower production The
values estimated after project implementation are about 356, 210 and 68 million bahts,
respectively, and they are lower than those estimated before project implementation. The
differences in benefit estimation are mainly caused by the changes in input and output
prices, and also by unexpected delay in the implementation of Fhe downstream irrigation

project. Discrepancies in benefits for other project components are comparatively smaller.
6.5 Input-Output Analysis

The direct and indirect impacts of Rajjaprabha dam with respect to the regional
economy are also assessed. Rajjaprabha project as already mentioned is a multipurpose
development project. It is important not only in producing electricity, but also in supplying
water for agriculture as well as protecting environment of the region. Such investments
generate direct and indirect effects on the regional economy. The investment on the dam
and the expansion of the economy, due to the dam, also affect environment system in the

region.
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