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FOREWORD
 

Frank W. Young
 

This report presents two general conclusions:
 

1) That thi concept of relocation of communities within a regional
 
context be applied to reservoir-displaced populations.
 

2) That there are new ways of analyzing data which, heretofore, have
 
been considered unusable for statistical programming and analysis.
 

By stressing the concept of relocation of communities within a regional
 
context, the report merely dramatizes the fact that humans live in groups
 
and cannot survive outside of groups, therefore, if they are to move, they
 
must move as social units and not as individuals. Relocation requires the
 
maintenance of communities and provision for their survival. This emphasis
 
is eminently practical. Resettlement programs that give individuals or
 
individual families a certain amount of money and advice on how to get to
 
a new site prove to be extremely costly in the long run. The government
 
typically ends up with an unorganized, undisciplined mass of dependents.
 
However, there is reason to believe that relocation plans that take account
 
of the functioning communities will be cheaper in the long run as well as
 
easier on the individuals. Given half a chance, human communities can adapt
 
to a variety of circumstances. In fact, it is not too much to say that only
 
social organizations, such as communities, can make the best of a typically
 
unpredictable situation such as geographical transfers. If kept intact,
 
they can construct the new houses, roads, bridges, etc. and all the other
 
community artifacts on which some governments spend great sums of money,
 
only to discover that the people cannot or will not use the facilities in
 
the form they have taken. So, relocation instead of resettlement is practi
cal, even in the short run, and much of the analysis presented here works
 
through this basic insight.
 

This study constructs measures of the degree of institutional complexity
 
in the various village communities of the Pa Mong Reservoir area and then maps
 
them so that the regions and sub-regions show up. It emphasizes the insti
tutional complexity of communities, thus, the different levels of development
 
-6f these communities. Communities show a complex division of labor that is
 
realized in the foiii-of institutions, that is, stable patterns of belief,
 
activity and artifact. The technique used here, Guttman scaling, converts
 
the presence or absence of institutions into a quantitative measure. It
 
converts a list of dichotomous attributes into a single yardstick for measur
ing social complexity. From that point forward, standard statistics can be
 
used and correlations with all the other available data, qualitative and
 
quantitative, can be presented.
 

The theoretical framework used in this study is structural-symbolic theory
 
which claims that the stuff of social life is social symbols, a term that
 
stands for the institutional patterns referred to above. However, when one
 
thinks of the meaning of "symbolic", it is apparent that all the expressions
 
of human activity - sounds, behavior patterns, artifacts - can be vehicles
 

Professor, Development Sociology, Department of Rural Sociology, Cornell University.
 



for conveying meaning. Thds, if the atoms of society are social symbols,
 
we can find them by paying attention to representative speeches, insti
tutionalized behavior and artifacts. 
 When it comes to measuring a funda
mental dimension of symbolic structure, such as institutional complexity,
 
we may do so by noting the different institutionalized establishments in a
 
village, the different ideas expressed in speeches, or the different
 
community-level artifacts that show up on aerial photographs. 
Any one of
 
the three types of data should give the same result since institutional
 
complexity is reflected in all of these items. 
 It is this theoretical
 
assumption that prompts this study to compare scales of institutional
 
complexity based on census data with aerial photography data. Symbolic

complexity should show up equally well on either type of data and the
 
correlations of the various scales suggest that the assumption is true.
 

Structural-symbolic theory minimizes the use of the conventional
 
sectoral labels, such as economic, religious or technological. These are
 
terms that make sense in a complex society that needs labels to keep every
thing straight, but they are insignificant in a general theory of social
 
organization-that starts with the asuumption that social symbols are the
 
building blocks of society. 
While it is true that scales of institutional
 
complexity can be constructed from attributes which can be categorized as
 
economic, religious or technological, these scales give similar results and
 
tend to merge into one large inter-correlated bundle. Extended experience

with these measures makes one lose any strong belief in the conceptual or
 
empirical distinctiveness of the sectoral categories. This interest in

"systemic" dimensions, in contrast to the conventional emphasis on sectoral
 
measures, tends to set this particular theory apart from most purely economic
oriented conceptions. The contrast emerges in the discussion of "central
 
place theory" which, fundamentally, is an economic theory.
 

The two other variables discussed in this report, centrality and
 
solidarity, simply capture other patterns that social symbols typically
 
take. These concepts are linked together by a set of hypotheses. One of the
 
most straightforward of these hypotheses states that the level of iuLstitu
tional complexity of a village is correlated with its centrality, that is,

its niche in the hierarchy of communities of which it is a part. This
 
hypothesis is reflected in the hierarchies and central villages presented in

the study. The central villages are seen as innovative nodes. New ideas
 
and practices spread from these out through the network of communities to
 
the periphery. 
The process is not always so automatic, particularly if a
 
constraining government has control of the central villages, but there is a
 
tendency in this direction. Extremely interesting evidence on this point

is shown in terms of the spread of corn and kenaff in one section of Thailand
 
in 1968-1969. It is likely, of course, that some of these central villages
 
are more innovative than others and the determination of this tendency is as
 
yet an unsolved problem. Structural-symbolic theory would point to the
 
degree of solidarity, that is, the mobilization of the village in terms of
 
religious, political or other types of frameworks, as a basis for this
 
innovative tendency.
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If the reader keeps in mind the underlying themes, the technical details
 
will fall into place. No matter what the assessment of these technical
 
conclusions may be, the general conclusions that relocation of communities
 
is a significant and more functional concept for reservoir-displaced popula
tions involving regional social systems, and that there are new ways of
 
analyzing social, qualitative data which, previously, have been considered
 
unusable for planning and decision making, are inescapable
 

Cornell University March 1972
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INTRODUCTION
 

A. Objectives
 

At the start of the project, the objectives were three-fold:
 

1. To apply scalogram analysis (the comparison of certain village
 

structural characteristics with a theoretical model so as to depict the
 

structural development levels of villages and inter-village social systems
 

for the area under study) to certain areas in the Pa Mong region.
 

2. To demonstrate the feasibility of using aerial photography data to
 

derive data for scalogram analysis.
 

3. To apply the results of the above to relocation planning and costing.
 

During the course of the study, a fourth objective was added:
 

4, To estimate the extent of population and settlements displaced by
 

the Pa Mong reservoir at both the 250 and 230 meters above sea level.
 

B. Scope of the Study
 

The initial proposal and funding for this project covered primarily the
 

analysis of aerial photography data. Possibilities for comparative analysis
 

were left open, subject to the event that AID/RED in Bangkok could obtain
 

existing ground data and deliver them to the United States for analysis.
 

However, upon the approval of the contract, permission and additional funds
 

were given to the researcher allowing him to stop over in Bangkok for two
 

weeks for the purpose of locating and obtaining during this period any ground
 

data for the Thai side of the Pa Mong region existing in Bangkok.
 

The data identified and later obtained from the various offices in
 

Bangkok are listed in the following Table A, together with the districts
 

covered. The accompanying Map A clarifies the geographic location and names
 

of these districts.
 

As shown in Table A, a large amount of data from various sources was
 

located and obtained during this two weeks search. This "shot gun" approach
 

was necessary since the quality of the data required for a valid comparison
 

with aerial photography data could not be ascertained right then and there
 

but the objective of obtaining one usable data set still had to be achieved.
 

The amount of ground data which the project had to handle generated several
 

problems and dilemmas.
 

Some types of data, particularly the 1970 Census data, involved additional
 

costs not provided for in the original contract. Needed funds were added
 

later by AID. Most of the data sets, the 1970 Census data again included here,
 

arrived close to the original project completion data. All these data sets had
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TABLE A
 
DATA COVERAGE
 

IDENTIFICATION OF DATA SETS AND SPECIFIC DISTRICTS COVERED
 
(identified by a X)
 

DATA SETS D I ST R I C T S
 
Province 1 Province 2 Province 3
 

A3 A7 KA/NS Al A2 KA7 A7 KA/NS
 
A. Data Fully Processed
 

and Used in Report
 

1. 1967 Air Photo 	 X - X . . . 

2. 1970 Thai Census (NSO) X - - X . . .. 

3. 1969 Village Survey (NSO) X X - X X - X 

4. 1968 ARD Village Survey X X X X X X X
 

5. 1968 ARD Village Maps X X X - X X 

6. 1968 PA Mong Reservoir THE TOTAL RESERVOIR AREA
 
Maps 1:20,000 scale
 

B. Data Fully Processed -


Not Used in Report
 

7. 1967 USOM USBR 	 X X (and other districts)- X
 

C. Data Processed Until
 
Determined Not Usable
 

8. 1954, 1961 Aerial
 
Photography X X X X X X X X
 

9. 1960 Census Data (NSO) x x x x x x x x
 

10. 	1962 Agricultural
 
Census Data (NSO) X X X X X X X X
 

11. 	1969 USBR X X (and other Districts)- X 

12. 	1968 ARPA-SRI Border
 
Security Survey X X X K K 

13. 	NSO Provincial Map
 
Overlays X K X
 

14. 	NSO Provincial Map
 
and Data Book X X X X X X X X
 

15. 	ARD Coop. Survey Data 
(1966-1969) X X X - X X X X 
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to be processed (documents in Thai translated into English, villages identi

fied and matched, data coded and computer run) in order to determine their
 

quality and comparability. The completion date of the project had to be
 

extended substantially. The extensive computer processing required additional
 

funding which was also provided by AID.
 

Another objective added during the course of the study expanded its scope
 

further. This objective involved the identification of all settlements
 

located in the reservoir area on new 1:20,000 scale reservoir maps which was
 

done by EAR1. An estimation of the potentially displaced population was made,
 

based on available ground and aerial photography data from as many of these
 

villages as possible.
 

In summary, the scope and content of this report has widened considerably
 

from what was originally proposed and funded.
 

C. Methodology
 

This study primarily uses scalogram analysis as a measurement tool ideally
 

fitted to work within the premises of structural-symbolic theory. Scalogram
 

analysis measures social structure which is represented in identifiable
 
"social symbols" systematically recognized and utilized by society.* Structure
 

is easily identified qualitatively, although it always has quantitative
 
its dimensions such as quantities of consumption or proaspects in terms of 


There
duction. Quality and quantity are opposite sides of the same item. 


can be no structure without some specific qualities and quantities. Scalogram
 

analysis permits us to concentrate on the measurement of the qualitative side
 

of items which, so far, has been largely unmeasurable.
 

A useful analogy may be the
Qualitative structure has its own laws. 

difference between molecular structure in chemistry and atomic forces in
 

physics. Parts of qualitative structures, like atoms in molecules, connect
 

in definite, logical ways. There appears to be a fundamental law in
 
a sequence in the accumulation
structural growth which states that there is 


of new parts. It is this systematic order of structural systems and growth
 

which scalogram analysis can measure. Applied geographically, it is the
 

complexity of structure in social units like villages and towns which
 

establishes their relative hierarchy.
 

A clarifying note is made here: Because this project demonstrates the
 

applicability of scalogram analysis within the parameters of structural-symbolic
 
theory, it may be concluded that the technique used and the theory are fund

amentally dependent on each other. This is not the case. Guttman scaling is
 

the scaling technique used in this study. However, Guttman scaling is only
 

a method to systematically re-arrange data according to certain rules to bring
 

out a pattern present in the data. A Guttman scale can be interpreted by
 

other theories or without using any theoretical frame of reference.
 

Frank W. Young, a major proponent of and contributor to structural-symbolic
 

theory, defines social symbols as the institutional patterns or the stable
 

patterns of belief, activity and artifact developed in communities. (Ref.,
 

Foreword to this report.)
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Following is a list of the research activities conducted in this study:
 

1) Obtained data for project. (See Table A for different types and
 

sources of data and the areas covered in the study.)
 

2) Identified on maps all the villages in the data sets to assure that
 

data obtained from different data sets pertained to the same village.
 

3) Processed qualitative data by the technique of Guttman scaling.
 

4) Analyzed scales produced by above technique in terms of the relative
 

levels of development of the villages.
 

5) Used scale scores to construct isopleth maps which identified central
 

villages and micro-regions and analyzed distance patterns between them.
 

6) Superimposed the Reservoir outlines of 250 meters level and 230 meters
 

level on the isopleth maps to identify the degree of reservoir intrusion into
 

the micro-regional pattern.
 

7) Processed quantitative data from different data sets by correlation
 

and factor analyses.
 

8) Identified the location, elevation and distance from the shoreline of
 

all settlements in the Pa Mong reservoir below the 250 meters and 230 meters,
 

elevations. Population estimates were made based on ground and aerial
 

photography data for many of these villages.
 

9) Re-estimated relocation costs for three Pa Mong reservoir sizes:
 

Plans 250m and 230m levels and 230m level without Nam Lick and Nam Mong valleys
 

plan 230A. Re-calculated the optimal reservoir size in terms of cost of
 
produced electricity.
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SUMMARY
 

A. Findings and Conclusions
 

Objective A: Scalogram Analysis as a Tool for Measuring Village
 

Development Levels and for Depicting Inter-Village
 
Systems
 

1. Scalogram analysis of several data sets, ranging from aerial photog

raphy data to village survey data, identified the relative levels of develop

ment of all the villages included in the study, in terms of the diversity of
 

structural attribuzes of each village. (Chapter II - all)
 

Scalogram analysis of different data sets identified consistently
2. 

the same geographical pattern of micro-regions consisting of groups of villages
 

clustering around central villages.
 

The Central Village is identified as the most highly developed settle

ment in a micro-region. Identification of central villages was done by
 
The scale score of a village ranks
isopleth mapping of village scale scores. 


it within a hierarchy based on the diversity of structural attributes.
 

Structural attributes are the qualitative aspects contained in a data set,
 

such as, well, school, temple, dirt road, paved road, water tower, market
 

hall. (Chapter II)
 

3. Isopleth mapping showed that distances between central villages are,
 

the average, very uniform in relation to population density per utilized
on 

land area. This finding is almost identical with the finding in China on the
 

distance between market towns. 
 It can be concluded that the evolution of
 

central places begins long before economic and commercial market forces exist
 

in a society and that social service and communication functions are causal.
 

The apparently universal existence of micro-regional patterns holds important
 
(Chapter II-A-l)
implications for relocation planning and costing. 


4. A comparison of scale scores with factor scores shows that both
 

scalogram and factor analysis methods identify the same central villages but
 

that scalogram analysis identifies central place patterns with more sensi

tivity, using less cbmplicated processes and data which cannot be processed
 

by aggregative statistics. (Chapter II-B-3)
 

5. More specifically, isopleth maps of scale scores from the NSO village
 

survey data demonstrate the following:
 

the function of central villages as innovation nodes;
a. 


b. the effectiveness of scalogram analysis in utilizing the qualita

tive content of data with doubtful quantitative accuracy. (Chapter II-C-l)
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6. Combined with available computer processing technology for scaling
 

and contour mapping, micro-regional development diffusion maps could be
 

produced from the NSO village survey data for at least those regions covered
 

by the current survey system, and kept updated. (Chapter II-C-l)
 

7. The agricultural data from the Accelerated Rural Development Program
 

survey reveal that the Pa Mong region on the Thai side has a relatively
 

diversified agriculture and, more importantly, that villagers are aware of
 

and desire modernization and commercialization now. (Chapter II-C-2)
 

8. Non-agricultural needs expressed in the ARD Program survey indicate
 

both an opportunity and potential danger for the Government. People in each
 

village who answered the survey questions and expressed their needs appear to
 

be positively inclined towards the government and willing to cooperate in
 

solving the security problems. They expect government officials to improve
 

their actions and to provide arms and personnel for the better self-protection
 
of the villages. The danger lies in disappointing these expectations and
 

causing a shift in attitudes and actions which could endanger the Pa Mong
 

project. (Chapter II-C-3)
 

OQbective B: 	 The Possibility of Using Aerial Photography to Derive
 

Data for Scalogram Analysis
 

1. The comparison maps using the scale scores derived from aerial photog

raphy and census data show that, in general, the micro-regions and central
 

village locations identified by either data set are almost the same. This
 

visual evidence is further supported by the correlation coefficients and
 
factor analysis results, indicating that for the purposes of scalogram analysis,
 

aerial photography data are a valid and useful alternative to detailed ground
 

data. The major implications are:
 

a. Aerial photography data can be used to measure structural develop

ment levels of micro-regions.
 

b. This data source is particularly crucial for areas which are
 

remote and have limited access for ground data surveys.
 

c. This data source is preferable for any region where the collec

tion of data from aerial photos is less expensive than through ground surveys
 

(which is the case when aerial photos have been taken already for other pur
poses, as was the case in the Pa Mong area). (Chapter II-B-3)
 

2. The aerial photo scale produced in this study appears consistent with
 

a major premise of structural-symbolic theory, namely, that structural
 

differentiation (or development) is a uni-dimensional process. In applied
 

terms, this means that it is only necessary to measure the increasing com

plexity of one sector, such as education or transportation or industry, -'
 

order to identify the relative development levels of settlements or other
 

units. (Chapter II-B-l)
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Objective C: Application of Findings to Relocation Planning and Costing
 

A review of several large scale dam projects indicates that 
a satis

1. 

so far, never been 	achieved.
 factory 	relocation of displaced populations has, 


(Chapter I-A & B)
 

From the planning viewpoint, a major reason for 
the above situation
 

2. 

can be attributed to the fact that studies identifying 

the feasibility and
 

costs of relocating populations from reservoir areas 
have been largely
 

Three basic causes can be identified:
neglected. 


Policymakers in both donor and host country organizations, who
 a. 


decide and define how, when and where the feasibility 
study for dam projects
 

should be made, did not define requirements for social and human feasibilities
 

and costs.
 

people-dislocating
b. Policymakers in sponsoring countries of 


projects did not appear to recognize that they also 
bear some degree of
 

responsibility to insure that studies, adequate 
by international standards,
 

on the social feasibility of such projects.
are carried out 


Presently at the contractor level, there is inadequate technology
 c. 


and expertise available to design and implement 
social feasibility studies
 

to exist anywhere
In fact no experienced contractor seems
for dam projects. 

in this field. (Chapter I-B)
 

Pa Mong

3. 	In terms of population, property and benefits displaced, 

the 


the 250 meters above sea level, is potentially the largest project
project, at 


ever attempted in the world. Compared with the African large scale hydro
of
 

projects, the Pa Mong project is also relatively very expensive in terms 


the number of people displaced per Km. 3 reservoir volume,
 
two new 	indices: a) 


per generated megawatt of power.

and b) the population and/or property cost 


(Chapter I-E)
 

In defining costs for Mekong Committee Guidelines for Resettlement,

4. 


the ultimate fair value of present improvements 
for relocation without loss
 

Only if all economic and social benefits
 is identified as replacement cost. 


presently existing for the population in the reservoir 
area, which includes
 

their community and micro-regions, are replaced 
at the new site would no loss
 

The only cost estimation and relocation methods 
which would satisfy
 

occur. 

the Mekong Committee guidelines, therefore, are:
 

Costing 	of all present structures, private and public, 
should be
 

a. 

made at replacement costs and not at either market 

value or investment minus
 

depreciation of physical structures only in order to avoid substantial losses
 

in tangible benefits by relocation.
 

find new location
 
b. 	Community relocation site selection must 

aim to 


he shortest possible distance from the old location
 sites at the shoreline of 
 for irreplaceable

of the community to obtain reservoir benefits 

in payment 


losses and to avoid loss of regional benefits.
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c. 
The relocation of communities with reference to micro-regional
patterns is essential to avoid many social and economic costs.
 

d. In essence, the level of living of families anu 
communities,
by whatever method it can realistically be achieved at the new location,
should at least be no lower than it had been at 
the original location of
livelihood. Livelihood or level of living here include all aspects of
living, not just the monetary amount of annual income usually computed by
economists. 
 Level of living includes also aspects of status, service and
benefits received from the community and the region surrounding it.
 
(Chapter I-E)
 

5. 
It would be ideal to actually cover all potential costs incurred by
the relocated populations through a combination of the above mentioned
methods. 
 However, project and/or national realities may prevent achieving
this ideal. Nevertheless, assessing total costs should be mandatory for
decision makers under any circumstances, so they can base their decisions
on all relevant facts. 
 If the reservoir population (the Few) have to pay
for the benefit of the nation (the Many), then at least decision makers in
donor and host countries alike, if not the whole nation, should know exactly
how much the "few" had to contribute for the benefit of the "many". (Chapter I-E)
 

Objective D: 	 Settlements and Population in the Pa Mong Reservoir Area
at 250 meters versus 230 meters above sea level
 

1. An important dimension of relocation involves the major differences
in development and relocation problems among the sub-regions formed by the
major branches of the Pa Mong Reservoir. These branches which are situated
in the basins of the tributaries to the Mekong River are identified in Map 1.

(Page 6)
 

2. The total 	length of the shoreline 
at the 250 meters level, in the
multiple-branched Pa Mong Reservoir is estimated to be between 12000 and
15,000 kilometers, based on a ratio of length of reservoir to length of

shoreline of 1:18. 
 (Chapter III-B-l)
 

3. 
Of all the villages to be inundated at either the 250 meters or 
230
meters level, over 50 percent of the villages lie within one kilometer and
80 percent within three kilometers from the shoreline. 
Of the remaining 20
percent, the largest distance from a village to the shoreline is approximately

nine kilometers.
 

The implications are: 
 a) since the average utilized land area of a
village extends to approximately three kilometers from that village, many
villages will have some of their village land area left outside of the
reservoir; b) 	communities will prefer to creep up 
to an elevation above the
shoreline and remain within their traditional village area. 
This preference
will be stronger the more colcnizable lands 
are available 	above the reservoir
and within the larger village area; c) everydryseason, man villages will
have a large portion of their former cultivated landbecomeavailable during
the drawdown period which lowers the normal reservoir level about ten meters.
To utilize these lands, a location on the shoreline is essential. (Chapter III
A-4)
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4. For 1968-1970, the maximum number of people to be relocated at the
 
250 meters level was estimated to be 220,000 or approximately 55,000 less
 
than the Bureau of Reclamation Report base figure. This estimate was based
 
on settlement counts on 1:20,000 scale maps (provided just prior to the
 
completion of the Bureau's analysis), house counts on aerial photos and
 
various data sets. At an average annual rate of 3.0%, this population would
 
grow to 397,000 by 1990, the estimated latest date for inundation.
 
(Chapter III-A-3)
 

5. Highly accurate population estimates can be made from house counts
 
taken from aerial photos. The correlation coefficient between the number of
 
dwellings and the census population per village is .98. More specifically,
 
the census figure of 1,540 for the average number of people per village
 
divided by the aerial photography figure of 164 for the average number of
 
dwellings per village, results in a figure of 6.4 people per dwelling unit.
 
This figure is comparable with the census figures of 6.4 people/family in
 
the Thabo District and 6.1 people/family in the Loei District. (Chapter II-B-I)
 

6. The population estimates in Table 12-A are subject to change by the
 
following three factors:
 

a. Fifty-four villages at the 250 meters level and fifty-six at
 
the 230 meters level reservoir will be only partially flooded, with half of
 
these villages being less than 50 percent inundated. This means that fewer
 
people will lose their dwelling but may still lose some of their land and
 
part of their livelihood. A net reduction of relocation costs may result.
 

b. Numerous villagers located in villages above the respective
 
reservoir levels and not included in the settlement count in Table 12-A will
 
lose some or all of their land, causing a net increase in relocation costs.
 

c. If the crest elevation of the reservoir cannot be reduced to a
 
maximum of approximately half a meter above normal (250 or 230 meters), the
 
annual flooding of the shore areas will make it necessary to relocate a
 
larger number of people than presented in Table 12-A. The two factors -- 1)
 
crest elevation flooding and 2) land inundated belonging to villages remain
ing above the reservoir level -- may require the relocation of roughly 25-30
 
percent additional population, bringing the total affected population at
 
the 250 meters level to 500,000 by 1990. (Chapter III-A-3)
 

7. The significant population relocation differences occur between the
 
250 and 230 meters reservoir levels. The quantitative difference can be seen
 
on Table 12-A where the number of settlements at the 230 meters level is 63
 
percent of the 250 meters level and the numbers of families and population are
 
58 percent and 61 percent, respectively. (Chapter III-A-3, Table 12A)
 

8. The relocation problem at the 240 level can be considered to equal that
 
of the 250 level, especially in the crucial Loei Valley.
 

9. The Nam Mong Valley is naturally excluded from the reservoir at the
 
230 meters level by the saddle elevation of 235 meters. The exclusion of Nam
 
Lick Valley requires only a 3.4 kilometers dike of, at the most, 15 meters
 
height at the lowest saddle elevation of about 220 meters. (Chapter III-A-3)
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10. Excluding these two valleys, the total population to be relocated
 
at the 230 level is reduced to 40 percent of the maximum 250 level, while
 
the number of settlements is reduced to 43 percent and the number of
 
families to 38 percent. (Chapter III-A-3)
 

11. The qualitative aspect of the reduction of the reservoir is even
 
more significant than the quantitative aspect because the Loei Valley which
 
will not be flooded at the 230 meters level, is a relatively highly developed,

intensively utilized area and in terms of improvement values stands above any

of the more remote sub-regions of the Pa Mong Reservoir. 
 The Loei land values
 
alone are over twenty times as high as those of the remote regions mostly
 
affected at the 230 meters level. This is demonstrated by the figures pre
sented in the cadastral survey done by an agency of the Thai Government.
 
According to this survey, the average land value in the Loei Valley is $610
 
per hectare; the highest given for a sub-district is $2,400 per hectare.
 
For non-agricultural land, the average value is $3,450 per hectare and the
 
highest is given as $10,000 per hectare. For comparison, in the remote Nam
 
Mong and Nam Som valleys, agricultural land is valued at $91 per hectare and
 
non-agricultural land at $132 per hectare, at the maximum. 
 (Chapter IV-B-l
 
and Supplement)
 

12. Based on the above findings, the costs of Pa Mong Reservoir displace
ment of populations and improvements appear to be substantially underestimated
 
in the Bureau of Reclamation Stage I Report. A cursory re-calculation of the
 
optimal reservoir level calculations of the USBR with new cost estimates
 
indicates the 230 meters level reservoir, without the Nam Mong and Nam Lick
 
Valleys, may produce the lowest cost per unit power. 
The power cost at this
 
level appears to be the only one clearly competitive with the thermal alter
native. (Supplement)
 

NOTE: It must be pointed out that at the 55th session of the Mekong
 
Committee in January 1972, the Thai and Lao representatives
 
declared that the flooding of the Loei Valley and the Vang Vieng

plain could not be allowed. These areas will remain unflooded
 
at the 230m level.
 

B. Recommendations
 

1. The large scale displacement of population and property which is part

of hy4ro-power projects requires a basic -shift in emphasis from the concept

of resettlement of individuals or families to the concept of relocation of
 
settlement units and village systems. The implementation of this concept
 
preserves viable social structures of regional systems instead of destroying
 
them, and uses these structures to the advantage of both the displaced popu
lation and the Government. For relocation planning:
 

a) the primary unit should be the settlement or village;
 

b) the position of each settlement or village in the micro-regional
 
system and its relationship to the central village should be incorporated into
 
the relocation scheme;
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c) the micro-regional pattern within and without the reservoir area
 
should be adjusted around the intruding reservoir instead of being amputated
 

and segmented by removing the displaced population and settlements from the
 
region. (Chapter I-D)
 

2. These recommendations do not preclude the fact that individual fami

lies should be given the choice and the means (through double or tripple
 

compensation payments) to migrate out of their communities and relocate
 
themselves. However, it is estimated that, at best, only 20 percent of the
 

total population will be able and willing to make that choice. The advantage
 
of raising this percentage by special promotion and assistance of out-migration
 

from the Pa Mong area is questionable. It appears that the potential benefits
 

and resources of the Pa Mong reservoir and electric power will support a greater
 
population in the Pa Mong area than at present. The net result will be a
 
population deficit which will cause in-migration from areas outside the Pa
 

Mong area. Only migration within the Pa Mong area should be promoted as
 

opportunities such as dam construction or the growth of towns like Loei and
 

Vang Vieng warrant. (Chapter I-D)
 

3. Relocation of displaced settlements should, as much as possible, be
 

at the nearest shoreline in order to facilitate self-relocation and to utilize
 
the many advantages the shoreline offers, namely:
 

a) The 15,000 kilometers shoreline should provide ample relocation
 

sites,
 

b) The reservoir will open up many still unoccupied valleys and
 

smaller areas of cultivable land,
 

c) Gradual self-relocation of settlements will be possible and
 
enhanced by the benefits available from the reservoir such as transportation
 

and water for irrigation, consumption and recreation which can be traded
 

against loss of benefits which are irreplaceable,
 

d) The loss of regional benefits, both social and physical, would
 
be minimized, if not avoided,
 

e) Drawdown agriculture and fishing, i.e., the utilization of
 
cultivable land exposed during dry season reservoir drawdown, requires settle

ment location at the shoreline,
 

f) The orderly occupation and utilization of the shoreline and
 

cultivable land above and below it can be fitted into a general Pa Mong Area
 

Development Plan. (Chapter IV)
 

4. Implementation of a relocation plan should utilize the functional
 

interest and capabilities of the three major parties involved, namely, the
 

settlements, the Pa Mong Authority and the Host Governments. As much as
 

possible and to the utmost of their respective capabilities,
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a) the settlements should be given the means to select their own
 

relocation sites, sufficient time to plan and implement the move gradually
 

(over a period of five to ten years) and technical and material assistance
 

required for this task;
 

b) the Pa Mong Authority should be given the responsibility and
 

the means to assist communities in their self-relocation and should be in
 

charge of any relocation, replacement and development activities which are
 

outside the scope of individual communities, such as road construction, land
 

development, irrigation works and other necessary utilities to be provided
 

the communities.
 

The Project Authority should sub-contract individual tasks to
 

local contractors located in the communities and towns in and around the
 

reservoir. It should exert effort to generate such contractors and help
 
develop existing ones through training for the needed skills and occupations.
 

Thus, the Project Authority will not only construct physical structures but,
 
at relatively small additional costs, also will construct social structures
 
and develop human resources which, in the long run, may turn out to be more
 

beneficial than the physical dam and its power plant.
 

c) the direct involvement of the government bureaucracy in physical
 

and social construction affairs should be kept to a minimum. The interests
 
of the host governments are best served when they assume the responsibility
 
of insuring that the Project Authority and the settlements carry out their
 
respective responsibilities and duties and do their best in the interest of
 

the whole country. The main function of the host government should be to
 
assure the accountability of the other two parties involved, over which it
 

has authority and power. However, government, because of its bureaucratic
 
nature, is the most unsuitable agent, among the three parties, for detailed
 
implementation of construction plans, whether physical or social. (Chapter
 
IV-A-4)
 

C. Further Investigations and Research Needed
 

1. The importance of the reservoir shoreline at any reservoir level for
 
relocation and development planning has become overwhelmingly clear during
 

the course of this study. The following research will be required:
 

a) Inventory of Land Development Potentials.
 

The following needs to be identified above the shoreline:
 

i) all land areas with less than 5 percent slope;
 

(ii) the soil qualities of these lands before and after
 

development, their suitability for cultivation, and crop type;
 

(iii) the costs of each area for developing it for cultivation;
 

(iv) the determination of all other ecological factors along
 

the new shore based on present ecological conditions and how these will
 

change based on experiences with other man-made lakes in a similar climate.
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b) Identification of 'draw down' land areas and their use potential
 

The following needs to be identified below the shoreline:
 

Mi) all the land area between maximum average and the minimum
 
average reservoir level such as between the 240 and 250m contours and/or
 
between the 220 and 230m contours;
 

(ii) all cultivatable land in the areas identified in (i);
 

(iii) the exposure time zones of cultivatable lands in (i) on
 
large scale maps to facilitate determination of how long the growing season
 
is for each individual field;
 

(iv) the determination of "fenced-in fish cultivation areas"
 
and suitable trees along their lower boundary to serve as fence posts;
 

(v) the determination of rapid growth crops and fish species
 
and their cultivation techniques potentially suited for cultivation in the
 
drawdown area, first by surveying present experiences along the Mekong and
 
other areas in the tropical world and eventually by testing promising material
 
in suitable field research stations along the Mekong such as at Tha Bo or
 
Si Chiang Mai.
 

c) Research should be done on the factors of the distance pattern of
 
central villages to determine the pattern most likely to develop along the
 
reservoir shoreline. The identification of most favored CV locations caused
 
by the factors identified will be required for relocation planning.
 

2. A socio-structural and total improvements and population inventory
 
should be made of the total Pa Mong Region (above and within the reservoir
 
area as well as the irrigation area). This inventory should use aerial
 
photography and all available ground data. Specifically the following will
 
be required:
 

(i) an aerial photo survey, qualitative and quantitative, of all
 
settlements affected directly or indirectly by the Pa Mong project;
 

(ii) the 1970 Census data should be analyzed on a village basis for
 
the same settlements as in (i);
 

(iii) the NSO Village Survey data should be analyzed for all years
 
available for the same settlements as in (i);
 

(iv) the UTM coordinates of all settlements must be established for
 
all data sets to make more comprehensive analysis possible by combining
 
different data sets;
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(v) the replacement and market values of all lands and improve
ments in relation to the development gradient (structural complexity profile)
 
should be escablished by carefully designed ground surveys on these data.
 
Sample areas must cut across the development gradient and not be randomly
 
selected;
 

(vi) structural development maps must be produced as part of the
 
above analyzes;
 

(vii) a combined scalogram anaJ'rsis of socio-structural and qualita
tive ecological data should be done to etermine their relationship, inter
dependence or casualties.
 

3. A rapid land titling project by aerial photography should be started
 
as soon as possible covering all of the Pa Mong Area above and below the
 
shoreline as well as the irrigation areas. Only modern computerized techniques
 
with aerial photography will accomplish this essential and tremendous task in
 
time, If the Pa Mong project is to be constructed in the near future. The
 
same aerial photography can be used for this, as well as other research needed.
 
The necessary correlated ground survey to identify owners can be expanded to
 
collect land value, property value and socio-structural data at the same time
 
and more inconspicuously then if done separately.
 

4. Development-Value-Replacement cost maps should be drawn after research
 
1 to 3 above is completed. These maps will be basic to relocation and basin
 
development planning.
 

5. Research 1 to 3 above should also be done on any potential "resettle
ment" areas outside the Pa Mong Region.
 

6. The patterns and processes of agricultural development and CV's as
 
innovation nodes should be researched in other areas of Thailand for which
 
good NSO village survey data are available to:
 

(i) clarify and validate the tentative results of this study;
 

(ii) prepare the modification and extension of the present NSO
 
village survey forms;
 

(iii) develop an annual permanent rapid method social accounting
 
system fitted for automated data processing and production.
 

7. a) The present functioning of settlement leadership in terms of its
 
potential strength and weaknesses for relocation should be studied.
 

b) The present functioning official organizations involved in relo
cation should be studied to identify their strong and weak points both in
 
Thailand and in other parts of the world with relevant experience.
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8. The potential of job creation by the Pa Mong Project both agricultural
 
and nonagricultural, in the exploitation of new sites and resources should be
 
studied to determine:
 

i) how much out migration in the course of relocation should be
 
encouraged or discouraged;
 

(ii) essential long range preparatory programs in human resource
 
development (training and institutions);
 

(iii) necessary capital investments as part of the Pa Mong basin
 
development plan.
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CHAPTER I
 

SOCIAL PROBLEMS OF RESERVOIR PROJECTS
 

A. Past Approaches to Resettlement and Costs
 

A review of literature on large scale hydro-electric projects reveals
 

that there has been little or no social feasibility studies done for these
 

projects. Neither had there been satisfactory relocation of populations
 

displaced by the reservoirs.* In this aspect, even the extensively pre

studied and planned resettlement project at the Volta reservoir suffered
 

severely in implementation. Over 60 percent of the resettled population,
 

approximately 40,000, chose to leave the elaborate resettlement scheme
 

within the first two years. High costs were added to reverse the trend.
 

Other reservoir projects incurred additional costs caused by ensuing social
 

unrest. In social and human terms, the Pa Mong Reservoir will be the biggest
 

project ever attempted. Yet, too little has been done, so far, to at least
 

identify the dimensions of the social problems, let alone develop new con

cepts and techniques essential for satisfactory solutions.
 

The concept of resettlement itself has been a major misleading factor.
 

Resettlement is generally thought of as moving an X number of people. A
 

certain number of people displaced by water in the reservoir have to be
 

moved in the most efficient way possible. Occasionally, resettlement has
 

also been seen as an opportunity to "develop" the population. The greatest
 

weaknesses of most resettlement projects so far executed have been:
 

1) the idea that given amounts of uniform persons or families have to be
 

moved from one place to another, and 2) the displaced persons must be made
 

to accept "progress". Social structure is rarely, if at all, recognized.
 

The community, the environment, property have entered the picture only as
 

correlative or additional aspects or problems.
 

An analogy to this concept of resettlement would be the concept of
 

bricks being the most important parts of a building. This would be like
 

stating that to preserve a historical building from inundation, one only
 

has to break it down into its individual bricks and use these bricks for
 
A brick is a brick whether
constructing more modern and efficient buildings. 


it is part of Angkor Wat or a town shop, but the two structures are quite
 

distinct-and different in value and service terms. The significant difference
 

is the total structure, not the individual brick involved. The value of an
 

individual brick outside a structure is insignificant. The value of an
 

individual who is placed outside a social structure which permits him to be
 

productive according to his ability, is negative. His survival depends on
 

either social welfare or crime - and here is where the brick analogy ends.
 
Because people are not uniform bricks. They are building blocks of social
 

structures giving shape and influencing these structures as much as they are
 
shaped and influenced by them. To alter structure requires alteration of
 

the people and this is a complicated process about which we know little for
 
us to be very successful.
 

* See quotations and references later in this chapter. 
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In most cases in the past, reSerypir resettlement projects have taken
 
the affected population as very mucb. like a number of bricks to be restructured
 
(resettled) at the new site according to some blueprint drawn in the minds and
 
offices of men far removed from the reservoir area. Each "brick" was seen
 
and treated equally at the new site. Equality was often stressed by distrib
uting new homes and field sites through random selection by drawing lots.
 
This type of settlement projects have recognized only two areas of individ
uality, i.e., differences between the individual families to be resettled,
 
namely, (1) the amount of compensation each received which more or less
 
reflected previous value of possessions in the old residence, and (2)
 
differences in motivation and ability to "make good" by fitting into the
 
resettlement scheme.
 

Some examples of past resettlement projects: (underlining added)
 

"In 1959 the Government started the program for the transmigration of
 
5,000 inhabitants of the lake region to new settlements. The rescuing
 
-of animals in the inundated area was organized by the Foundation
 
"Thali oe de Gwamba" with the help of the International Society for
 
the Protection of Animals, Boston. John Walsh of this Society and
 
cooperators rescued about 9,700 animals in the period from August
 
1964 to December 1965. Hunting was forbidden in the lake region until
 
1969 ....
 

As to the social, economic and ecological implications of the
 
Brokopondo Lake it may be concluded that for the Surinamese people as
 
a whole it has been beneficial, although quite a number of bush
negroes had to be moved to other settlements, which caused some social
 
unrest.... pp. 35-37. "
 

(From: P. Leentvaar, LAKE BROKOPONDO, 1971 Symposium paper.)
 

While here the humane treatment of animals appears more important then
 
the annoyance from the resentful human population displaced by a "beneficial"
 
lake, the next excerpt shows another attitude: the displaced population can
 
be forced into new shapes for its own benefits as defined by an ambitious
 
blueprint which,however well intentioned,is based more on a technocratic type
 
of agricultural engineering than social reality.
 

"The purpose of the project is to resettle 80,000 farm people forced
 
to move as a result of the flooding of the Volta River Basin follow
ing the construction of the Hydro-electric works. The farmers are
 
to be resettled in 52 agriculture areas around the newly created lake
 
and these areas have been initially cleared, parcelled and prepared
 
for planting, with the town site of each being laid out and prepared
 
for occupancy. The Government is also providing seeds, animal breeding
 
stocks, fertilizers, the infra-structure required, and other production
 
amenities, including 10,000 rudimentary housing units to house the
 
settlers. In its turn the WFP is providing US $1,437,760 worth of food
 
to carry the settlers over the resettlement period (six months) and to
 
meet expenses incurred in land clearing and drainage, building roads
 
and houses.
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To prevent the settlers from reverting back to shifting cultivation, 
the farm units are to be operated co-operatively with cultivation 
being partly mechanized under the direction of the Extension Division 

of the Ministry of Agriculture. The executing agency for the overall 
resettlement project is the Volta River Authority, an autonomous 

government institution." 

(From: U.N. Food and Agriculture Organization, Rural Institutions
 
and Services Division, Agrarian Research and Intelligence
 

Service VOLTA RIVER RESETTLEMENT PROJECT IN GHANA in
 
Information on Land Reform, Land Settlement and Co-operatives
 
(Rome) July, 1964. p. 57.
 

The initial results of the above program presented candidly below are
 
not surprising. The analysis and corrective action taken however are most
 

encouraging. The wider goals and implications expressed in the national
 
context apply especially to Thailand and Laos as well. From the report,
 

"THE VOLTA LAKE IN RELATION TO THE HUMAN POPULATION AND SOME ISSUES
 
IN ECONOMICS AND MANAGEMENT" (1970-71 Symposium paper):
 

"Naturally, this was an ambitious programme which was to encounter
 

practical difficulties in implementation. For the entire programme
 

to succeed, systematic planning, marketing organization, and other
 

things were required. But the manpower resources, the skills and
 

the experience needed to carry out this programme successfully were
 
not available in adequate quantities with the result that initial
 

progress was very poor.
 

Still a great deal of care was taken about grouping of villages as
 

units. Villages from the same area were put together unless they
 

asked not to. An attempt was made to settle villages in wards in
 

such a way that adjacent wards would be mutually friendly and the
 

communities would remain under their own traditional leaders so as
 

to reduce sources of social tension in the earlier days of the
 

relocation....
 

The fact that acquisition arrangements had not been worked out
 

before the move posed two immediate problems for the settlers:
 

they had to begin long and tedious negotiations for farming land 

and they had to clear the land themselves. Furthermore they had
 

very little working capital, farming equipment, etc., and none was
 

provided for them. Predictably, farming was off to a poor start
 

under these conditions....
 

The effect was an out-migration of settlers in search of new
 

In 1968, it was found that 60 percent
opportunities elsewhere. 

of the original settlers had moved out (Taylor 1970). The trend
 

has only recently been reversed by a positive and more effective
 

approach to land acquisition and distribution. Under the new
 

approach, 438,000 acres are being acquired around the 52 settle

ments....
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"I have tried in this paper to exaine the Volta Lake as one of the
 
major instruments for transforming the economy of Ghana. In so
 
doing, I have considered certain specific industries. It would
 
seem appropriate to assess Ghanals record in exploiting the
 
developmental opportunities.
 

In our case, the Volta Lake has created a new set of production
 
possibilities. But the account above has shown that we have not been
 
able to exploit the new opportunities open to us.
 

Consider, for example, resettlement, which, as we have said above,
 
could be viewed as a major exercise in rural development. The essence
 
of the programme was to provide the people with improved living
 
conditions and the necessary incentives for productive effort. But
 
our failure to complete the land acquisition arrangements and the
 
necessary land clearing prior to relocation, and the lack of extension
 
and other supporting services, must mean that the people could not even
 
operate at their old production possibilities level; and we have men
tioned the initial outmigration which resulted from this. On the
 
contrary, development was clearly hampered by the tension of displace
ment and unrealized expectations...
 

The account above suggests some possible explanations: our inexperience,
 
defective planning and implementation and lack of enterprise. This is
 
the challenge that we face."
 

Experiences in resettlement with smaller dam projects in Thailand have
 
been mentioned by J. Ingersoll and described in detail by M.L. Thomas and
 
E.L. Block in their reports to the Agency for International Development.*
 
They need not be repeated here. It must be pointed out, however, that past
 
experience in and policies for resettlement in Thailand and Laos are of only
 
marginal relevance to the resettlement of reservoir displaced village systems
 
or their parts. Both Thai and Lao resettlement programs in the past did not
 
intend to deal with the government-induced large scale transfer or alteration
 
of relatively sophisticated regional structures. Resettlement policies,
 
programs and implementing agencies in Thailand were created under the social
 
welfare concept for the purpose of settling landless poor from urban areas
 
on virgin lands. In Laos, huge resettlement efforts had to be exerted
 
during the last two decades for war refugees in quantities which at times
 
involved up to 25 percent of the total population of the country. Policies
 
and agencies were designed to meet emergency welfare needs. The policies
 
and practices for settling the landless poor in Thailand or the uprooted
 
refugees in Laos were and are the most relevant and functional for the
 
problems on hand. However, these policies and practices are not relevant
 
for the distinctly different problems of reservoir-displaced populations.
 

Ingersoll, Jasper. The Social Feasibility of Pa Mong Irrigation. A Report
 
to the US Bureau of Reclamation, US Department of the Interior, and the US
 
Agency for International Development, US Department of State, July 1969.
 

Thomas, M. Ladd and E.L. Block. Land Resettlement in Northeast Attendant
 
Upon the Projected Pa Mong Dam. SEADAG Research Grant #69007e, June 1970.
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B. Relocation i$s a Part of Project FeAsibility 

A thQrough analysis of resettlement experience in large-scale dam 
projects in Africa was made in the book "Dams in Africa", chapter 3, by 

In it Scudder has the following to say:
Brokensha and Scudder. 


"The logical corrective here is to broaden the feasibility studies,
 

which are apt to stretch over a number of years prior to site
 

To date, the scope of these has been much too narrow...
selection. 

Though expansion of the usual geological, economic and engineering
 

surveys will increase costs, these are slight in terms of the cost
 

in both human and financial terms of a prolonged period of famine
 

relief. They are even smaller when measured against the benefits
 

that could accrue from a well-planned, well-timed and well-implemented
 

program of a river and lake basin development." p. 22.
 

In the same book David Lilienthal, the former chairman of the TVA, is quoted
 

as saying,
 

"The TVA could not close the gates of the dam, pay off the landowners
 

That would not do because the
and townspeople, and call it a day. 


resources of the region - human energies included - were to be seen
 

as a whole.. .What at first seemed a calamity was turned into an
 

opportunity and a community sense of direction has resulted that con

tinues to bear fruit." p. 23.
 

The faults to be corrected by the above suggestions originate, it
 

appears, with the feasibility studies of either large or small-scale projects.
 

But neglect to cover adequately the feasibility aspects of population relo

three causes which are precation from the reservoir area can be traced to 

the first, the most important one, lies
liminary to a feasibility study: 


at the policy level with those who make the decision and define how, when,
 

and where a dam project is to be researched for its feasibility. It is at
 

this level that feasibility studies have initially been perceived too
 

narrowly. As long as the specifications for a feasibility study are not
 

inclusive of all project aspects and, especially, do not include a very
 

definite demand for social and human feasibilities and costs, the ability
 
include
of the contracting agent generally will not and perhaps often cannot 


these aspects in the feasibility determination.
 

The second cause of neglect lies again at the policy making level in
 

the lack of complete assumption of responsibility for people-dislocating

projects by all the sponsors of such projects. In practice such responsi

bility can not be divided. Whether in crime or good deed any knowing par-


Such common sense principle
ticipant shares either the guilt or the credit. 


should and does at least morally apply especially to the decision makers in
 

the donor countries of the developed world who make such large projects
 

If they assume responsibility to have the
possible in the first place. 


required technical standards and resources applied to study engineering
 

feasibility then they must in all honesty and conscience apply the same
 

to the often more complex social feasibility aspects of such projects.
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The third cause of neglect lies at the level of feasibility determining
 
agent, private or public, the contractor who organizes and employs the
 
necessary expertise and resources to determine the feasibility of a project
 
for the contracting policy and decision makers. It seems that here too
 
often a neglect is simply the result of global ignorance because of the lack
 
of expertise and technology in social engineering.
 

It appears that all three causes affected the Pa Mong feasibility study
 
resulting in the omission of substantial relocation costs and benefits in the
 
cost-benefit calculation. Therefore, it would be erroneous to accept the
 
USBR cost-benefit ratio as anything but suggestive of the benefit of building
 
the dam. In terms of people and property dislocation costs, Pa Mong poses
 
serious consequences which are yet to be incorporated into a comprehensive
 
cost-benefit analysis. (A cursory attempt has been made in the supplement
 
to this report.)
 

Table 1 below shows this aspect quite clearly. Pa Mong is compared with
 
the four major dam projects in Africa which have all been more or less
 
criticized as inadequate in coverage of human and social problems. The cost
 
per relocated person is set so low in the Pa Mong project that it becomes
 
susl acted alone from this comparison. In the Supplement to this report, reasons
 
for these low figures and a conservative adjustment will be presented.
 

C. Reservoir Power Efficiency and Costs in Terms of People
 

It is important to compare Pa Mong with the African dams on other
 
aspects. Table 1 is an attempt to present and compare dam projects in terms
 
of human costs per power benefits instead of simply financial costs and
 
benefits. The human costs are primarily caused by the reservoir, while the
 
primary benefit to be derived from a dam project usually is electric power.
 
The efficiency of a dam project in term of power generated per cubic volume
 
reservoir capacity represents a fairly good index of efficiency of a
 
hydroelectric project in term of benefits versus the potential human cost
 
resulting from reservoir displacement. The Pa Mong reservoir aFpears to be
 
fairly power efficient at the proposed 250m level but surprisingly even more
 
so at the 230m level. The USBR report finds the 250m level most economical in
 
terms of power cost. The importance of this index is made clear by two
 
other indexes, one in terms of number of people displaced par unit volume of
 
reservoir capacity (cubic kilometers) and two in terms of number of people
 
displaced per megawatt power generated. These indices highlight the social
 
costs of engineering projects for which too often the only criteria are
 
financial efficiency which result in 'the bigger the better' conclusions.
 

The size of reservoirs has a direct bearing on the number of people dis
placed, but there can be large differences depending on the density and
 
level of development of the population in the reservoir area. At once the
 
major problem of the Pa Mong Project becomes apparent: the Pa Mong Project
 
is relatively expensive in terms of population cost per generated megawatt
 
of power. The importance of reservoir power efficiency becomes clear. Volta
 
Lake which has a rather low cost in terms of people per reservoir capacity
 
has, because of the very inefficient use of reservoir volume for power
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TABLE 1. RESERVOIR POWER EFFICIENCY AND POPULATION COSTS OF SOME MAJOR DAM PROJECTS
 

Cubic Max.Instal, Reservoir 	 *i
 

Lake name & Country 	 Kilometer Power Power Number Approx. Approx. Plans and/or
 

Reservoir Potential Efficiency People Number Number* Resettl. Reservoir Research for
 

Volume (mw) mw/km3 Displaced People People Costs Draw Draw-Down
 
_m 

3 ) megawatt 	 (000) /kmJ /mw s/pers. Down Agriculture 

4. 5. 6. 7. 8. 9.1. 2. 3. 
1. Lake Brokopondo, I 

12 180 15 5 .417 28 ? noSurinam 


2. Lake Nasser, UAR 157 2,100 13 100 640 48 700 7 m yes
 

3. Lake Kainji, Nigeria 13 1,940 149 43 3,270 22 195 10 m yes
 

4. Lake Kariba, former. 	 I I 
5 m no
Rhodesia 	 157 1,500 10 50 321 33 140 


5. Volta Lake, Ghana 148 854 6 80 540 90 480 5 m yes
 

not to
6. a. Proposed PA MONG I I 


at 250 m. 98 4,800 49 275 2,800 57 69 10 m date
 

b. Proposed PA MONG
 

at 230 m. 40 3,200 80 168 4,200 53 30 10 m
 

c. Same as 6 b minus 	 I 
i11 2,800 29 45 10 m (?)
 N. Lick and 40*** 3,200 80 


N. Mong Valleys 	 I I 

This index was suggested by Professor J. W. Mellor of Cornell University.
* 

**Adequate resettlement costs range from $420 to $840 per person according to Brokenshaw and Skudder in "Dams in
 

Africa" (see sources below) Colonization and Settlement costs in Malaysia were about $9,000 per family or if
 

divided by 6 people per family, $1,500 per person ("State Aided Rural Land Colonization in Malaysia: An Appraisal
 

of the F. L. S. A. Program" by K. Vikkramatileke, 1965).
 

.
***The reduction in volume from 6b. to 6c. is from 40.4 Km
3 to 40.1 Km3
 

Sources: See following page.
 



SOURCES TO TABLE 1
 

1. 	Lake Brokopondo
 

Abstract of Papers: International Symposium on Man-Made Lakes Scientific
 
Committee oni Water Research, International Council of Scientific Unions;
 
Knoxville, Tennessee, May 3-7, 1971. p. 35.
 

2. 	Lake Nasser
 

a). 	 P.C. RAHEJA, Project Manager "Lake Nasser: A Case Study" UNSF-FAO
 
Lake Nasser Development Center Project, Aswan, Mimographed paper.
 

b). 	 W. M. Werren & N. Rubin "Dams in Africa: An Interdisciplinary
 
Study of Man-Made Lakes in Africa", Frank Cass & Co., London,
 
1968. pp. 20-31.
 

3. 	Lake Kainji from
 
a). Same as (1) p. 134.
 
b). Salah EL-DIN EL-Zanka, Project Manager "KAINJI Lake: A Case History"
 

UNSF/FAO Kainji Lake Research Project. December 1970. Mimeographed
 

paper.
 

4. 	Lake Kariba
 
Leonard S. Joeris 'Lake Kariba. The UNDP program and North Slope."
 
Central fisheries Research Institute, Chilanga, Zambia, 1971.
 
Mimeograph paper to symposium under (1.) above.
 

5. 	Volta Lake
 

a). 	 E.A.K. Kalitsi "The Volta Lake in Relation to the Human Population
 
and some Issues in Economics and Management". Volta River Authority,
 
Accra, Ghana 1971. Mimeographed paper to symposium under (1) above.
 

b). 	 "Volta - The Study of Ghana's Volta River Project." Special
 

publication by Volta River Authority; Appendix. Date unknown.
 

6a & b Pa Mong
 

U.S. Bureau of Reclamation:
 
"Optimization Study and Interest Rate Sensitivity Analysis.
 
Supplement to PA MONG Stage One Feasibility Report"
 
U.S. 	Department of Interior, 1970. Tables 1 and 13.
 

The 	population displaced at the 250 m level is the number used
 
by the B.R. The 230 m reservoir level displaced population was
 

taken to 	be 61% of the population displaced at the 250 m. level
 
reservoir, the ratio identified by this project. The B.R. may
 
have based the $5 million for resettlement on a different
 

population figure, though none could be found in the report or
 

appendices. The numbegsused here are 275,000 at 250 m and 167,500
 
at 230 m.
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generation, a very high "people displacement cost" per generated power. On
 
the other hand, the "people displacement coot" per reservoir volume of Lake
 
Kainji is very high, but because of the exceedingly high efficiency in power
 
production the "people displacement cost" per generated unit of power is very
 
low.
 

A potentially large benefit of reservoirs missing in the cost benefit
 
study of the Bureau of Reclamation is the utilization of cultivated lands
 
exposed during the draw down period of the reservoir. These lands are
 
presently the property of the population to be displaced. Their loss has been
 
taken to be absolute but they may be available for 3-4 months each year.
 
Usage during reservoir operations would be an important benefit to the dis
placed population if relocation permits it. However, relocatio4 which incor
porates utilization of drawn down lands could also be an important cost
 
item in the cost benefit analysis. These aspects are illuminated in more
 
detail later in this report.
 

D. The Concepts of Resettlement Versus Relocation
 

The emphasis in the title for this report on concepts of "Relocation of
 
Settlements" from reservoir areas instead of Resettlement of Populations was
 
intentional. As described above the mere resettlement of numbers of indi
viduals has not been satisfactory in practice. Reasons for this failure
 
become clearer when reviewed from the point of view of structural-symbolic
 
theory. Resettlement has the connotation of settling down some foot loose
 
and floating individuals. (In some of the worst resettlement projects in
 
the past in already flooding reservoirs thismay literally have been the
 
case.) However, in this study we intend to demonstrate that the unit to be
 
relocated is not the individual person nor his family so much as it is his
 
community, and the group of communities within the microregional system
 
which make up the social structure within which he exists. Community
 
settlements as units cannot be resettled, they have to be relocated. Re
locating a settlement implies that community structure never ceases. To
 
resettle settlements implies that they be altered if not destroyed first in
 
the process. While beneficial alterations are often desirable and relocation
 
presents a unique opportunity for their implementation, the technology for
 
achieving satisfactory results is still too much in its infancy for sub
stantial attempts.
 

A primary objective of this study is to deii:onstrate that people are
 
integral parts of a social structure which is manifested in the pattern and
 
level of sophistication of a community and of groups of communities in
 
micro-regions. Groups of communities cluster around and in definite relation
 
to centers, be they towns or simply the highest developed village in a group.
 
Such centers are dispensing services and act as innovation nodes in the region.
 
The innovation nodes are crucial to microregional systems since they dis
tribute existing and new technology down through the hierarchy of their
 
satellite villages. While much of this has been descriptively part of
 
central place theory for a long time, structural-symbolic theory provides
 
a more fundamental model for the process. A more detailed explanation has
 
been presented in section II-A-3 on social structural theory, while sections
 
II-B and C give several empirical demonstrations.
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The actual application of the theory in the Pa Mong reservoir and

irrigation areas will be demonstrated in the following sections of this
report, but a brief outline of the concepts is in order at this point. 
 Each

individual in the social structure belongs to a family and it is the family
unit within the community which occupies a certain position within the

hierarchy of families in that community. The relative positions of families
within communities can be taken as 
their level of development. The same

applies to the relative position of communities in a region. Development

levels can be measured by the degree of differentiation of sophistication

which for families includes everything personally relevant to their living:

their 
education, their income, their training, their properties, their
communication with other individuals, their communication with institutions
 
and places outside their community.
 

The development level of communities is measured in 
terms of their
institutional complexity relative to each other and to their microregional
center. 
Again this can be measured in terms of the quality of the tech
nological or institutional channels, and their mastery over the surrounding
environment. Since individual families cannot have higher levels of
development than their village as a 
whole, the level of development of the
 
community sets the upper limits for all individual families within. Therefore one can, for costing purposes of relocation, measure the average relative costs of the relocation of individuals much better by measuring the
 costs of relocating settlements with defined levels of development (values

of improvements and services).
 

Since one of the prime determinants of the level of development of a
community is its relationship to the other communities and to its central

village and town in the region, relocation strategy, has to take careful

cognizance of this relationship when planning relocation sites for communities. 
 Neither should the new location of a community disturb the interregional relationship of those villages remaining outside the reservoir.
 
Otherwise considerable stress and possible waste of resources (loss) occurs
within the regional system of communities. Measures to minimize regional

stress often imply additional costs which must be identified for a realistic
 
cost-benefit analysis.
 

E. Defining Costs by Mekong Committee Guidelines for Resettlement
 

In 1968 the United Nations Mekong Committee formulated a set of guidelines for resettlement in the Mekong Basin Development Plan. 
 In essence,

these guidelines direct that the population displaced due to dam projects
incur no loss and have equal rights to the benefits of the project affecting

them. 
Abstracts of three other sets of guidelines are presented in Appendix

A; they show that these basic guidelines reflect a growing international
 
consensus.
 

Basically, these guidelines appeal to common sense and moral fairness
worldwide. Projects to which these guidelines apply are always done for
the benefit of the people. But loss equals cost: any loss caused by a
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project is a cost to that project and many "beneficial" projects cause
 

substantial losses to displaced populations. Invariably the displaced
 

people are of the same country as the people to receive the benefits. It
 

would appear to be both illogical and unfair that a number of people should
 

receive the benefits while another portion of the same people in the same
 

country should have to pay for these benefits through their own losses with

out receiving benefits. This, however, is presently implied in the Stage I
 

Report of the Bureau of Reclamation.
 

The social injustice involved in such action violates one's political
 

sense as well. Any people, but especially when in large numbers, who suffer
 

social injustice will generate and apply political power to those responsible
 

either through the existing political system, if they have such channels, or
 

violently against such a system if they have no other means for redress of
 

The costs of such conflict always far exceed the "savings" which
grievance. 

caused it.
 

While the above criteria are primarily subjective, the guidelines also
 

have an economic aspect which can be quantified and therefore can be highly
 
Most of the losses which potentially
objective in its analysis and results. 


can incur to the displaced population can be quantified in monetary terms.
 

All of the "improvements" made by or for the local population can be
 

assessed in terms of public and private investments, be they in land, roads,
 

or public and private buildings and utilities. The crucial points here are
 

the method and parameters of cost evaluation for such improvements.
 

The easiest method would appear to be the cost of investment minus
 

depreciation. However, such information generally is not available in
 

regions such as the Pa Mong. Even if such an evaluation were possible, it
 

would still result in a cost to the displaced population. No loss, would
 

mean same benefits of all the improvements presently owned or available
 

at the new location. Invariably this means replacement, which will be more
 

expensive than the initial investment of the improvement in the present
 

The net result for the relocated population of computing cost at
location. 

initial investment minus depreciation would be improvements of lower utility
 

value than previously possessed. A net loss would occur.
 

A second method would be to evaluate improvements at present market
 

value. However, this market value exists at undisturbed conditions of
 

demand for the improvements. The large-scale disturbance by inundation and
 

relocation would increase the demand for the continuation of improvements
 

to such a degree that market value would soon equal the replacement cost
 

value; then surpass it because the inefficiencies created by a rapid and
 

large-scale rise in demand for all kinds of improvements are taxing resources
 

beyond their capacity to replace improvements rapidly enough. In either case,
 

the ultimate fair value of present improvements for relocation is the
 

replacement cost. If all improvements presently existing for the population
 

in the reservoir area gre replaced at the new site no loss in terms of man
 

made improvements would occur. The only cost estimation method which would
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satisfy the Mekong Committee guidelines, therefore, is replacement cost and
 
neither the market value of improvements nor the investment cost minus
 
depreciation of improvements.
 

There are, in addition to the assessable costs in monetary terms of
 
improvements, cost which derive from the loss of services and satisfactions
 
provided by the community, the system of neighboring communities, the nearest
 
town and the natural environment surrounding each community. These services
 
range from the proximity and benefits obtained from one's friends and rela
tives to those coming from the community and communication with the outside
 
world through the nearest central town or central village. They also include
 
the natural environment in terms of forests, rivers and streams, rainfall,
 
temperature, and the controlled hazards to the health of the population to
 
which it has more or less adjusted itself in the present location over a long
 
period of time, often centuries. While such losses cannot be compensated in
 
monetary terms, they may be replacable, or such loss can be avoided all
 
together by relocation as communities and by careful selection of relocation
 
sites. Generally this will be made easier the closer the new location site
 
is to the original location of the settlement site.
 

To summarize two basic principals derived from the above for fair relo
cation costing and strategy: (1) costing of all improvements should be made
 
at replacement cost and not at either market value or investment minus
 
depreciation. (2) This is cheapest at community relocation and community
 
relocation site selection closest to the old location of the community.
 

However, some losses can be traded against benefits wherever they cannot
 
be avoided, or the affected population selects to trade certain benefits
 
against some losses. In theory at least the above guidelines only demand
 
that no net loss occurs to the affected population. Certain benefits will
 
accrue automatically from the project itself. The reservoir will provide
 
water, transportation, recreation and fishing to many villages who formally
 
had very little of either in their remote valleys. The people relocated to
 
obtain these benefits may easily feel a fair trade-off has been made against
 
losses difficult to replace such as loss of religious sites, adequate large
 
areas of paddy land which were easily cultivated with familiarity and other
 
advantages only present at the old location. Other costs they may have to
 
take and trade against benefits would be the more difficult working of upland
 
fields or small, narrowly terraced paddy fields, the efforts and risk
 
involved in learning new agricultural techniques for working the new type
 
of fields and crops, the effort and risk involved in learning to live near
 
and with a large body of water fluccuating severely between the seasons.
 

While it will be difficult to assess exactly the value for traded
 
benefits and losses to relocated populations, one basic criteria can always
 
be applied: the level of living, by whatever method it can realistically
 
be achieved at the new location, should at least be no lower for the
 
individual family than it had been at the original location of its livelihood.
 
Livelihood or level of living here include all aspects of living, not just
 
the monetary amount of annual income usually computed by economists. Level
 
of living includes also the aspects mentioned above of status, service and
 
satisfaction received from the community and the region surrounding it.
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There are furthermore potentially high costs which can accrue to the
 
population remaining above reservoir from removal of settlements from the
 
region. As shown later, micro-regions are hierarchical settlement systems
 
which in narrow river basins usually have their centers i.e. the highest
 
developed and most populous settlements at the mouth and bottom of the basin.
 
Most often inundation affects these most highly developed portions of micro
regions first. Since these centers are essential to the functioning of the
 
micro-regions at their present level, relocation outside the region removes
 
a definite number of services and benefits from those settlements remaining
 
in the basin above the reservoir. This loss will only be offset when some
 
of the remaining or new communities have developed the capacities (at same
 
cost) to provide the previously available services.
 

F. Conclusion
 

This chapter does not aim to show how faulty or excessively expensive
 
large scale hydro-projects are if one realistically considers social and
 
human costs. On the contrary, it intends to show that these problems and
 
costs exist whether they are recognized or not. Moreover, many costs can
 
be paid for by benefits from the reservoir while others can be avoided
 
by relocation policies and strategies designed for this purpose. Even
 
where this is not possible and the displaced population has to bear certain
 
costs, it seems imperative that decision makers and the nation concerned
 
are fully aware of the contributions which have been made to generate the
 
benefits of the hydro-project. For both moral and practical reasons, giving
 
credit where it is due should replace the insult added to loss which results
 
from the social stigma attached to "welfare cases". The loss of dignity and
 
status which is unavoidable when a productive and self-reliant population
 
is turned into welfare dependents should be the most easily avoidable cost.
 
This can be done by separating policies and implementation for the relocation
 
of reservoir-displaced people from those policies and actions applicable
 
only for a genuine welfare population.
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CHAPTER II
 

PA MONG SOCIAL DIMENSION
 

Sub-Regions in the Pa Mong Reservoir Area:
 

1. The Mekong and tributary Basins: Reservoir Sub-Regions.
 

When trying to identify dimensions of the relocation problems in the
 
Pa Mong Reservoir it was necessary to divide the reservoir into its natural
 
parts. The major, long branches of the Pa Mong Reservoir can be seen as sub
regions of the whole reservoir area; they are primarily situated in basins of
 
tributaries to the Mekong River in the reservoir. The settlements in these
 
basins form rather distinct, homogeneous village systems or sub-regions. The
 
regions, each numbered and named for the river forming the basin have been
 
identified on Map 1, Pa Mong Reservoir Regions. (See Summary) For brevity,
 
the regions will often be referred to by their number instead of their name.
 
Major differences in relocation problems occur between these sub-regions which
 
makes them an important dimension of resettlement.
 

The differences are related to several factors: the width of the
 
reservoir, the extent of colonizable lands above the reservoir, the road
access system and most importantly, the number of villages and their levels
 
of development both in and outside of the reservoir which intrudes into the
 
village clusters (micro-regions).
 

2. Distribution and Access of Villages in the Pa Mong Sub-Regions
 

A most simple but crucial requirement for the analysis of micro regions
 
and their disturbance by reservoir incursions is the exact identification of
 
settlement locations. This requires map analysis and correlation of the
 
findings against ground data. In the Pa Mong sub-regions this turned out to
 
be no easy task because of the substantial amount of ground data received
 
from Thailand. The basic map used in this task was the 1:50,000 scale topo
graphic map reduced by 50 percent to an operating scale of 1:100,000. These
 
maps are excellent to work with since they have a kilometer square UTM grid
 
and sufficient contour- lines and other information. They are, however, limited
 
in providing only the larger or more important cultural and geographic features.
 
The more remote areas, such as regions 3, 4, 6, 7 and 8, have many villages
 
which are not identified on these maps; where villages are identified, the
 
names are sometimes outdated. Unfortunately the only correlation between
 
village map and ground data identification is by their name. In these remote
 
regions of Thailand and Laos, the prevailing custom is to change the village
 
name for reasons such as a major disease, crop failure due to drought, pests
 
and other causes. As it turned out even different sets of ground data such
 
as those from the Accelerated Rural Development Program (ARD), the National
 
Statistic Office (NSO) 1970 Census, or the NSO Annual Village Survey data
 
contain villages with different names and even different numbers in each
 
set.
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Proper matching turned out to be a major exercise in detective work
 
and patience. The potential user of different data from the area is warned
 
about the time requirements for the task. Many village data were matched by a
 
process of deduction, others by mountain or stream names also contained in
 
village names. However,' there are indications on the isopleth maps that several
 
village data still are not matched with their correct geographic location.
 

The most useful data came from the Office of Accelerated Rural
 
Development (ARD) which sent along with its ground survey data a set of
 
district (Amphoe) and sub-district (Tambon) maps. These maps show the types
 
of roads which reach each village as well as all public utility structures
 
ranging from a school to ground water wells present in each village. The
 
road information especially reflects the latest results of the ARD program
 
up to 1968-69. Since this information is much more current than available
 
on most other maps, it was reproduced on Maps 2-A, 8-A and 13-A.
 

Central Village (CV) locations are identified on these maps by
 
a star symbol. These villages signify the center of micro-regions which
 
consist of groups of villages surrounding the most diversified village,
 
the central village, in the group. The Central Village is not so much
 
central geographically as it is crucially central in the sub-regional communi
cation system. The methodology and theories involved in the identification of
 
Central Villages and their micro-regions are presented in the following sections
 
of this chapter.
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Scalogram Analysis and Micro-Regional Structures
 

1. 	The Identification of Central Villages (CV) and their Micro-Regions
 
by Scalogram Analysis
 

Scalogram analysis is used in this study to measure the relative
 
levels of development of the villages and depict the pattern of micro-regions

with their respective central villages and satellite villages on isopleth
 
maps.
 

The technique used to process the data is known as Guttman scaling.

The 	following text, with Tables 2-a to 2-e, describes the sequence of data

processing and outputs used in this study. 
A computer program for Guttman
 
scaling and the technique itself are further described in Appendix C.
 

Guttman scaling produces an array of cases in a hierarchical order
 
showing the accumulated items for each case. 
In this study, the cases are
 
villages and the items are the structural attributes of these villages. 
The

diversity of structural attributes of a village is measured by its scale score.
 
For instance, in Scale 1, Village 42 has a scale score of 16 while Village 1
 
has a scale score of 2. 
This means that Village 1 has two items or structural
 
attributes, namely wells and dirt streets, while Village 42 has these two
 
items, plus others, like temple, school, rice mill, market building, power

station-building, etc. 
Assuming that the more diversified structural attri
butes a village has, the more developed it is, the relative levels of
 
development of villages can then be depicted by the array of scale scores.*
 

Data from the maps of the Accelerated Rural Development (ARD) Program

in Thailand were used in the first approximation of relative levels of
 
development of villages. 
The presence of public structure items (school,

well, temple, etc.) in each village was identified in the maps. The items
 
were coded per village for computer processing.
 

The 	data were then processed into a Guttman scale. 
The scaling

technique converts the dichotomous presence or absence of items into a
 
quantitative measure. Once quantified, standard statistics can be used and
 
correlations with all other available data can be presented.
 

Table 2-a lists the twenty-three items coded from the maps of the 
ARD Program. Each item included has been identified from at least one village
in the entire area studied; The list is reproduced from the computer printout.
The computer program transforms item quantities per case of more than one into 
binary data of "1" (presence) or "0" (absence) and lists this in the form of 
a binary input matrix (Table 2-b). In the matrix, as in all the
 

* Later in the study, the scale scores from the aerial photography data and
 
other data sets were correlated to demonstrate the feasibility of using

aerial photo data for scalogram analysis.
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other printouts by the computer, the cases (villages) and items (structural
 
attributes) are identified by number. Villages and attributes are spelled
 
out in the tables of output statistics only. The computerized Guttman
 
scaling technique produces a scale as presented in Scale 1 below.
 

To arrive at Scale 1, the scaling process rearranges alternately
 
the binary data of cases (presented vertically) and items (presented hori
zontally) at the same time that it maximizes a separation of "l's" and
 
"O's" into opposite corners of the matrix. Zeros interspersed among the
 
"l's". and "ls" interspersed among the "O's" are identified as scale
 

deviations. The primary aim of the scaling process is to reduce such devia
tions by removing a few items at a time which contain the largest number of
 
deviations and reordering cases and items each time this process occurs,
 
until an acceptable scale is produced.
 

The acceptability of a scale is determined by the coefficient of
 
scalability which is based on the amount of deviations present within a
 
scale. The coefficient measures the percent perfection of a scale. A
 
100 percent or perfect scale is one without any deviations, that is, without
 
any "O's" among the "l's" and vice versa. Such a scale would have a
 
coefficient of 1.00. The generally acceptable limit of scale imperfection
 
is 35 percent. This means that a 65 percent perfect scale or a scalability
 
coefficient of .65 has to be attained for a scale to be acceptable.
 

Only items (attributes) are removed to improve a scale. Items which
 
do not fit into the systematic accumulation, i.e., do not scale sufficiently,
 
are removed by placing them on top of the scale above the dotted scale line
 
(as illustrated in Scale 1). The removed items may form what is called a
 
"shadow scale" which contains unacceptable amounts of deviation but which,
 
nevertheless, contrast the "l's" and "O's" roughly in the same parts of the
 
matrix as the actual scale does below. Such a shadow scale is not present
 
in the ARD map scale (Scale 1) for Province 2, but it is very large and
 
distinct in the air photo and census scales shown later in the text, in
 
Sections II, D, 1 and 2. Shadow scales are significant in time-change
 
analysis. There are indications from a limited number of time series scales
 
that such items, over time, fill in their zero deviations and scale at a
 
later period.
 

The computer program used in this study was set towards achieving
 
a coefficient of .65, the lowest limit of an acceptable scale set by
 
statistical convention. Once enough least scaling items had been removed
 
to reach this scalability coefficient, the processing stopped and the scale
 
was completed.
 

On the scale printout, the dividing line between "l's" and "0's"
 

is the scale line. For each case, the number of items below the scale line
 
represent the scale score for that village. The scale line progresses in
 
step-wise manner from left to right. Some steps have more than one item.
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Table 2b
 

0022 ARn MAP DATA. FROM PROV* 29 ?3 ITEMS* 0q2 CASES, AUG. 30,71
 

INPUT MATRIX
 

0 0 0 0 n 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 
CASES 1 3 q 5 1 2 3 q 5 6 7 1 2 3 q 5 6 7 , 9 0 1 3 q 1 2 3 q S 6 1 2 3 q 5 6 7 1 2 3 q 6 CASES 

1 1 1 2 2 2 2 2 2 2 3 3 3 3 3 3-3 3 3 3 3 3 3 4 q q q q S 5 S 555 SS 7 7 7 7 7 
1 ID..o. 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 .... I 
T, oT 
E 0 a 0 0 o 0 0 0 o 0o o 0 0 0 o 0 o 0 a 0 o o 0 a 0 0 0 0 0 0 0 0 a n o n afo o o o E 
M 0 0 n a a ao o 0 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 q q q M 

S * RANK 1 2 3 4 5 6 7 8 9 0 1 2 3 q 5 6 7 8 9 0 1 2 3 q S 6 7 8 9 0 1 2 3 q 5 6 7 8 9 0 1 2 RANK 9 S 

912E. 23 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 11 0 0 0 0 n 0 0 0 0 0 0 0 0 23 9120 
9150 22 1 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 n0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 9150 

9170 21 1 0 0 0 0 0 0 0 0 0 0 0.0 1 1 1 1 1 1 1 111 0 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 21 9170 
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9220 19 00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 00 1 0 0 00a0 19, 9220 
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9300 17000001 1 0 1 1 1 0 1 000 1 1 1 0 1 1 0 10000 a1n 1 1 0 17 9300 
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9370 1q 1 0 1 1 0 n 0 0 0 0 01 0 00 1 0 0 1 1 11 0 1 1 o 0 1 0 1 1 1 In I 1 0 0 0 0 1 q 9370 

9'00 13 1 00000000000000000 000000000000000000000000 13 9'00 

91421 12 1 1 1 3 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 12 90120 
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9500 9100000010000000000010000 100000100000010000 9 950 
9520 a 100000000000000000000000000000000000000000 8 952n
 
9550 7 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 9 1 1 0 1 1 0 0 1 0 0 1 0 1 1 1 0 0 0 1 0 0 0 0 0 7 9553
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9600 s 0 o a a oo0o a n a 1 0 o 0 n o 0 o 0 o 0 o o0o o 0 0 0 n 0 0 0 0 0 n 0 n 0 0 0 0 0 S 9600
 

9620 4 0 0 0 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0 a 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 n 0 0 0 0 0 14 962n
 

9650 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 0 0 0 0 0 3 9650
 
9670 2 0oo n no o oo o oo o 0 o 0 0 0 0 n 0 0 o n 0 0 0o oooo 0 0o 0 n 0o 0 no0 2 9670
ooo0 

9700 0a00a0a000a0 a00 0000a00o 00 00 0000000 00o n o 1 9700
 

I RANK 00 n o 0 0 0 o 0 0 0 0 0 0 n 0 0 0 0 0 0 0 0 n 0 o 0 0 0o0 0 0 0 0 0 0 n 0 0 0 0 0 RANK 0 I 
T0 0 0 0000000 11 11 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3T q T 

E 1 2 3 4 5 6 7 a 9 0 1 2 3 q S 6 7 R 9 0 1 2 3 5 6 7 8 9 0 1 2 3 q 5 6 7 8 9 0 1 2 .E 
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Table 2c 
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ZERO SCALE SCORE 

TOTAL CYCLES * 3 



Scale 1 

7 1
 

pPOV. 2. ij ITtEM%. 09 CASFS. A U' i,.
 
0077 Aun MAP ,&v%. cp, 


LARftr5T SCALL
 

qa n inn v' aO n r0 n n n
 
fn I n I C (i v o 

a 9 5 5 1 .4 2 S 3 h4 7 A 2 4 1 1 CA%
o r r, 0 	 1 
3 7 6 2 1 A. 3 6 	 1
S 4 3 7 1 2 " 7 3 5 


1 3 3 3I .4 3 1.4 2 2 3 2

CASES 4 3 n 5 4 


7 ;,i I
 
S 317 33 3 1 7
S 7 ' 7 1 4 7 	3.4
 

2 2 7 227 *.... a

72222??2
2227 7?7 


a 1O.... 227722272222727 	 l C L 
n n 0 n n n n 0 4 0 	 SCALE 

n 	 1 r. a n 1,, n (I 
n n 0 0 p r 	a r: p n 0 , 0 i 

0 3 0 C. 0 0l oXl~0C'a23.~''
TE ..	 0 0 3 
WANK SCORE 

77 3 3 3 ", 3 3 3 3 4 4 4 
N. 0 n a112 	 10 N P N 

3 4 5 6 7 8 9 ( 	 1 2 RANK NA14E 
3 4 S A 7 t 9 0 	 1 2
% %. 6 7 0 a 1 1 	2 


S . RAN( 1 7 3 % 9. 4 7 	A 9 0 1 7 3 

9620 23 44 0 

9120 23 0 o r.n n 0 p n g ' r in n 0 0 n n n C I'n (0 n 
68 9650 22 13m 0

0 n u - n 0 	 in n ) n n 23 SLOGS. POLICE STATION 6 

3o n n . n SLOGS. TOBACCO RARNS2
n' 0
n 0n n 0 na 0 n. n (n n.
96"0 22 0 0 n ' n I 	n n ir 0O f 0 n 

A"PmnE .4FFICE 68 9670 21 131 0
0 C n 0 21 BLOGS. 

9&70 21 o 0n 0 " 0 G p1.1 n 0 o, r. 0 0 n n nan . ' i v n 
6 9700 20 12S 00 o ' 0 0 0 0 n n o n 0 

a a 0 n n 2n4 BLOGS. UtlIOEKTIFIED 
a 0 n n n n n C 	 r o 0 0 0 n i 0 n. 0 

9700 20 0 0 0 0? n n 	n n c a n .' n 
n n 19 BLOGS. CHJRCH mISSION 6f 9600 19 119 0 

n' r i n 0 q q' C 	13 0 0 n in 0 0 n 0 1 0 n a 
n 0 n 0n 0 o 	 n n 0 09Atio 19 0 0 n n n 	 18 113 0 

I n I In 0 n G n a p. e v' 3I WELLS WATER ZORKS 68 9220 
n 1 0 0 0 n n n 0 0 n n I r" n I 0 	n n 

0 1 0 n I 0 0 n I n r 0 G 3 r' c 17 VLOGS. STORES SHOPS 699220 IS 0 n o n 0 0 4 9550 17 106 0 
n 9 n a I n a I I' 0 n 1 0 a 0 a n p9550 17 0 0 n n .	 .. ..........
 .... 

............................................................................................. 	 VISO 16 aOO a
 
0 (1 0 n 1 WEL 0000 6A 


91SO 1 n 00. n 0 n 0 o n 0 0 , 68 9S20 is 9. 1
n 0 9 n n n n n 	n ) n C (1 9 n n r' 0' n n 

n o 	 90 LOGS. 1ARKFTS 
1 n 0 n 	 (a o0 n4 0 q 0 p(a 0n 0 r n' I 0n 0 0: 

0 n (1 	 09520 is 0 n n 	 n n' 
0 n' 0 314 RDS.ALL WEATHER ASPHA;*T 6 9qO0 14 83 1 

0 n n n n 0 n q n n 

9qo0 Iq 0 o ALDGS. PONER STATION 68 9570 13 81
C n n 0 a n 4' 0 0 	 1r in u n 0 	 0 0 n 0 4 

0 4' 0 0 0 in 0 n 	 n a o 0 n n o 0 o 0 0 in 4' 4 0 in 0 n 111 13 
9S70 13 00 n 0 n m 	 n a 0 0 0 AS 9350 12 7S I 

in a 0 n n 0o 0a 0 nl 32 -STREETS PAVED 

9350 12 0 n n 0 0 n2 0 n n' 0 0 0 1 O n 0 n n a 0 0n 0 0 

3 0 0 
n 
' 

n 
0 
o 

0 0 n n 0 0 nJ-T13 11 SLOGS. CLINICS 68 9S00 I 69 q
 
90 0 r0 0 0 0 	n .4 C 0 ' 4 n 3 ' ' IO 	 .0 

-3 F I I 130 ROS.SEASONAL CART TRAcK 68 9270 10 63 it 
1 0 1 3 0 n I10 a 4' n 00na 0a n in injI 

i I a 3t 3 0 I 3 9 WELLS DIRT9270 30 0 1 1 a 1 1 1 n n 	 68 9120 9 56 36 
nI .1n n n n n q 0a'oi0 - -I- 3 1

9 0 n -n 0 n 0 	 an 9370 6 SO 239120 	 n n o I i A RDS.ALL WEATHER LATERITE 68 
3- 0 n n 0n 4 

I n 4' 0 .4 I (V I 0 n 0 0 O 0 O n 1 1 1a 3 
9370 R I n 68 9200 7 qq 25
 

q 0 in n 0 a I I I I I
7 n in n n n n 0 in 0 ' 
nn I pI I I t-k nI I*, I II uI II rI II II II II nI I 4.I I 6 RDS.SEASONALL G . R C DialI L 9300 381 3
 

I I I I 0 7 WELLS 	PUMP 
92n 0 o I I I I I I 1 0 i I 0 

68R 9 7 6 30
 
9300 6 o nin.n0 nn nn ,3.1 I in I IFI i II ' I nI 

68 9470 S 31 35
o) 0 i1n I (o n'I I I I II It,
9970 s 

HILLS 

a a be 9450 4 2S 40
I I 3I 1 S
BLOGS. RICE 
3I I a a I 


970aaa I I I I I I I I I 0 n r I a I 3 1 31 
 SLOGS. SCHOOLS 

94SO 4 4' 0 F I _I I I 1 68 9420 3 19 %0
0 1 a 1 1 a1 q n 

1 1 1 1 I 3 1 1 1 1 3 1 1 a 3 -SLOGS. TEMPLES 
a I 1 n 	 I 1 0 

9.420 	 3 n 4' aI I Ia Ia I 1 1 a 
n n a n 1 2 SELLS CONCRETE 68 9170 2 13 42
 

n 0 a1 0 I 31 n I I I a 
 o o 0 a 0 0 0 n n 
0 19170 2 I I I I I 68 9320 i 6 42
 

a a 0 3 1 I a a 3 3 
a 3 3 a a a 	3 3 3 I a STREETS DIRT 
3 Ia I 0 	 a9320 a 1a 

n n n o 0 n RANK
 
1 RAK n 0 0 in .14. n 
 4 0 av o 4'0 n n 	 n n

(n 4 D n n 0 i n a 0 nn n 1 (a r 

2 2 2 2 2 3 33 3 3 3 3 1 1 3 4 4 .
 

0 0 O1 n r 	I I I I I I I I I 1 2 2 2 2 2 2
T . n 	 L
s 6 7 a .
 
7 1 & 7 A 9 	. 1 2 A 4 S 67 R 9 in 1 2 3 % 

E . 2 3 4 c 7 	9 9 0 n r 0 n o 
00 a 0 a 0 n i ... IDn a 4 n o g000 o 	n n Ip n n0 I oa
S to.... 00 0 I n 0 	0 r 

3 4 A 7 6& 13 a1
 
4 3 0 S 4 S 3 7 1 2 
 1 955 14 2 5
4 3 c; 3 7 6 2 3 3 


4 3 2 7 2 2 7 4 	1 CASES3 S 3 1 4 3 a 4 	2 2
4 5 7 3 4 7 3 	 5 S7 3 3 3 I 5 2 S 7 1 

222222 222 


CASES 5 3 3 

;*2272


2 222 2 2 72
2 7 2722222 




This causes the step score per yillage to be different (smaller) than the
 
scale score. Whether scale scores and step scores of a case are used
 
depends on the size of the scale. For map plotting of isopleth contours,
 
the scale scores can be used directly if the scale is small; from a large
 
scale, even the scale steps have to be condensed into contour intervals.
 
(See brackets in Table 2-d.)
 

Scale scores are printed by the computer program in two tables:
 
1) the Item Statistics Table containing the scores and other data per

attribute, and 2) the Case Statistics Table containing the scores and other
 
data per village. These statistics outputs are reproduced in Table 2-d.
 
The Item Statistics Table is in the same order as the scale so that it can
 
be placed next to the scale and the items identified. On Scale 1, only part
 
of the Items Statistics Table has been added next to the scale.
 

Other outputs from the scale are presented in Table 2-e which con
tains general statistics about the scale as a whole, such as its scalability

coefficient and its dispersion coefficient. The dispersion coefficient
 
measures the distance of deviations from the scale line, or the dispersion

of deviations in the scale. The final statistic, the deviation range, is
 
related to the dispersion coefficient. It identifies the cumulative percent

deviation on either side of the scale line (1 or 0 deviations) within each
 
range step removed from the scale line. The percent deviation within a
 
certain range from the scale line is important for the analysis of development
 
change based on structural-symbolic theory.
 

The determination of the "development levels" of the villages led
 
to further analysis. Central villages in the area were identified by plotting

the scale score of each village on a map, taking the scale score as the
 
village "height" of development, and drawing cumulative isopleth lines
 
around villages of equal scale score "height" within utilized land areas.
 
(See Maps 3, 9 and 17). The high points representing villages with higher
 
scores relative to their neighboring villages are identified as Central
 
Villages (CV). Since only a limited number of contours are necessary to
 
achieve this purpose, usually six to eight, scales with many items and steps
 
are condensed into six or eight contour intervals, as indicated by the brackets
 
on the Item Statistics Tables accompanying the isopleth maps (Table 2-f).
 

Most of the isopleth maps in this study were interpolated and drawn
 
manually by non-professionals after brief instruction and practice. Their
 
satisfactory performance indicate the simplicity of the method. 
Computer
 
programs and equipment for contour interpolation and plotting have been
 
available since the 1960's. (See Appendix F.) However, facilities were not
 
available until the very end of this project, therefore, only a few sample
 
maps could be drawn by computer. These maps are included to show the
 
capability of a fully automated production of Structural Development maps on
 
a large scale. (See Maps 4-A. B and C and 11 in Section III-D-3.)
 

In summary, the technique of Guttman scaling, by systematically

rearranging structural attributes so 
that it brings out the structural
 
complexity of villages, furnishes quantitative data which depicts the rela
tive levels of development of villages and presents the pattern of micro
regions with their respective Central Village and satellite villages. The
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pattern identified and measured by the scale is the systematic accumulation
 
of diversity of attributes. Isopleth contours facilitate the visualization
 
of the pattern in geographic space, by which the relative high points or the
 
Central Villages of micro-regions are identified. These statistical patterns
 
require interpretation before they can be meaningfully used in planning and
 
implementation tasks. Since interpretations which lack a guiding theoretical
 
framework can become haphazard and inconsistent from one analyst to the next,
 
the next sections explore theories by which central place systems as identi
fied by scales may be explained. The reader who is not interested in theory
 
may omit the next sections and continue with Section II-B.
 

2. Central Villages Interpreted by Central Place Theory
 

Interpretations of patterns made within the framework of a theory
 
have to be consistent with it. On the other hand, the discovery of new
 
patterns with new tools may often require alterations of a theory if the
 
explanation of the new pattern is to be made consistent with the theory.
 
Central Villages are a new level of central places which occurs at con
centrations of population and societal levels of development where market
 
towns do not yet exist or are still very sparse. The existence of central
 
villages in any systematic order could not be recognized in Central Place
 
Theory because its basic causal variables are economic and commercial
 
quantities clearly are not present at this level of subsistence rural
 
society. However, some Epects of the theory such as the distance patterns of
 
certain places and their relationship to topography, transportation and popula
tion density appear to be applicable even at this level of Central Place formation.
 

Central Place Theory was developed in Germany in 1933 by Walter
 
Christaller, but the model has been applied to central market evolution in
 
China by G. William Skinner. His model is especially relevant to the
 
Thai-Lao areas analyzed in this study. For this reason a brief description
 
of the model has been abstracted from Skinner's paper and is presented in
 
Appendix D. The interested reader is urged to at least skim this Appendix
 
since it does present an excellent overall description of the evolution of
 
a socio-geographic pattern of society. Briefly, the model describes the
 
growth of market central places from their initial appearance in occasional
 
village clusters in sparsely settled areas to a hierarchical system of
 
minor, standard, intermediary and central market towns in densely settled
 
areas in China. Skinner investigated the large amount of excellent records
 
on market towns in China from local town gazeteers and other documents
 
covering a period of several centuries. He was thus able to trace the
 
evolution of market town-village systems throughout the ups and downs of
 
a substantial period of Chinese history. In the model, the evolution of
 
market systems and their intensification is correlated to a transportation
 
function, the productivity of soils within a market area and the population
 
density in that area.
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The most striking phenomenon in the evolution of market town
 
systems is the uniform pattern of distances between market towns. The
 
spacing, according to Skinner is related to population density and trans
portation efficiency determined by topography. Thus two models of spacing
 
occur: one in mountainous regions and one in flat fertile plains. Since
 
this process has taken place in a traditional agrarian society in Asia,
 
very similar to that present in Thailand and Laog, the relationship of
 
population density and central village distance within the Pa Mong Study
 
area was investigated and compared to Skinner's work. Tables 3A and 3B
 
present the results of this comparison. The degree of correlation is
 
surprising. The tables indicate that the forces which create central
 
places exist before markets come into being. Since the spacing of
 
central villages is so very much the same as that of market towns in China,
 
the same population density-transportation mode function (in these areas
 
primarily walking on foot) must be important at this level of development
 
as well.
 

One major difference exists between the measurements of the two
 
central place systems. In China, population density was based on the
 
total land area of a market area hexagon. For the central villages of
 
Thailand and Laos, population density was based on the Utilized Land Area
 
(ULA). The ULA estimated on maps is based on aerial photography which
 
shows that generally the utilized land area of villages on the average
 
does not extend beyond 3 kilometers from a village.
 

On the above mentioned 1:100,000 scale maps a boundary was drawn
 
about 3 kilometers from contiguous village areas (as a broken line on the
 
isopleth maps) which encloses the ULA. The remaining land area outside
 
the ULA boundary line was judged not significantly utilized. Significant

is taken to mean a utilization of the land which generates additional
 
population such as experienced by shifting agricultural practices while
 
occasional hunting does not significantly increase population.
 

Initially, only contiguou. unutilized areas of at least 50 square
 
kilometers were measured, but later it was necessary to include those
 
areas which were only 10 square kilometers or more in size to achieve the
 
close correlation with the China pattern. The total unutilized land area
 
was subtracted from the total land area of the district and the population
 
density was computed for the remaining utilized land area. Some utilized
 
land areas make only very narrow strips along which villages are strung

like beads. Invariably these are long and rather narrow valleys with some
 
flat bottom land which provide enough resources for initiating permanent
 
settlements. Here shifting agriculture is necessary in the surrounding
 
hills which, depending upon the amount of flat bottom land turned into paddy,
 
may constitute up to 90 percent of the total land area cultivated by a
 
village.
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TABLE 3A
 

The Effect of Population Density on Average Distances between:
 

A. Central Villages with Utilized Land Area (ULA/CV) in the Pa Mong Area and
 

B. Market Towns with Total Land Area (TLA/MT) in China
 

Pa Mong 

Subregion No. and District 


Reservoir Area
 

2 Vang Vieng 


6 Pak Chom 


7 Nam Som Valley 


5 Muang Loei 


5 Chiang Khan 


Irrigation Area
 

I. Ban Phu 


I. Si Chg. Mai & Tabo 


Total Area 


No. People per 

Km2 ULA in 

Pa Mong or per 


TLA in China 

(A & B) 


1. 


27 * 


34 


37 


86 


87 


96 


128 


76 


At same Pop. Approximate ULA as % CV popul. Aver. ULA/ * 

Dens.Aver.Dist. Average Dist. of TLA in as % of CV as % of 

between MTs betw. CVs in Pa Mong MT popula. TLA/MT in 

in China Pa Mong Area Area in China China 
(B) (A) (A) (A/B) (A/B)
 

2. 3. 4. 5. 6.
 

(13.5 *) 12.4 * 35 44 45
 

(12.2) 12.2 36 50 50
 

(12.0) 11.5 42 44 42
 

( 9.5) 9.2 54 69 69
 

( 9.4) 9.3 58 70 70
 

(9.1) 9.4 57 70 65
 

(8.4) 8.2 87 80 86
 

(9.8) 9.6 50 65 64
 

Source: same as Table
 

*Col. 1 gives the same population densities for Pa Mong per ULA and for China per TLA. Col. 2 gives the
 

average distances between Market Towns in China at that population density and Col. 3 gives the average
 

distances between Central Villages at the same population density per ULA.
 

**The close correlation between columns 4, 5 and 6 indicates that the effective causal variable for central
 

place formation is population density per Utilized Land Area (ULA) even in sparsely settled areas whether
 
in China or the Pa Mong Region.
 



TABLE 3B 

A. Pa Mon Aea Basic Data for Table 3A. _____ ___ ________ B. China 5__ 

Pa Mong 
Region 
and 

Approximate 
Total Utilized 
Land Area La d Area 

Number 
People3/ 

No. 
Central 
Vili. 4/ 

No. 
Market 
Town 

Average 
Populat. 

per 

Average 
Km' ULA 

per 

at same popul./Km2 

Populat. Average 
Per Km 2 TLA 

TLA 

District (Km(Km ULA)/ - (CVs) - (Ms) CV AREA CV MT Area per MT 
1. 2. 3. 4. 5. 6. 7. 8. 9. 

Riserv. Area: 

2 Vang Vieng 1,430 490 10,000 7 1 1,400 71 3,160 158 
6 Pak Chom 900 320 10,861 5 2 2,200 64 4,368 129 
7 N. Som Vallic 1,560 650 24,115 12 2 2,000 53 4,585 125 
5 Chg. Khan 840 490 42,367 9 1 4,700 54 6,675 77 

Irriga. Anea:
 

I. B. Phn* 970 550 57,550 12 1 4,800 46 6,890 71 
I. Si Chng.Mai*
 

&Thabo 700 615 78,446 
 13 2 6,000 47 7,510 59
 

All 	Districts 8,080 4,070 301,932 76 6 4,150 54 6,360 
 84
 

*Nam Som Valley was made a New King Amphoe made up of Subdistricts from Ban Phu and Si Chiang Mai. These two districts
 
are now smaller then previously.
 

Sources: 1. 	The approximate Total Land Area (TLA) was measured on 1:50,000 scale maps within the district boundaries
 
indicated.
 

2. 	The Approximate Utilized Land Area (ULA) was estimated on 1:50,000 scale maps to be all lands up to about
 
3 km. from villages, modified by either favorable flat terrain very 6teep mountains or next village
 
proximity.
 

3. 	For population estimates see table 12A.
 
4. 	Central Villages (CVs) are identified by isopleth contours based on scale scores. See Isopleth maps.

5. 	G. William Skinner "Marketing and Social Structure in Rural China" Part II, Table I, in Journal of
 

Asian Studies. Vol. 24. p. 34. Reproduced in Appendix D .
 



The conclusion must be drawn that some forces exist within village
 

clusters that cause some of the villages to become more differentiated and
 

sophisticated than their neighbors. Since the location of these villages
 

is in a pattern closely following that of market towns in China and since
 

walking is the most general form of travel and transportation in both areas,
 

a maximum walking distance to central places must be a major cause deter

mining the distances between central villages.
 

Another probable cause is suggested by Map 12, the colonization
 

drift from central villages. The map covers only a small area of the Tha
 

Bo district, most of which is in the flat fertile plains along the Mekong
 

in the Stage One Pa Mong irrigation area. Colonization in this flat area
 

appears to be following Skinner's Model B. The colonization drift is
 

identified on Map 12 by the phenomenon that most villages have their land
 
from central villages. It appears
area concentrated toward one side away 


that central villages were first settled in the area and the surrounding
 

villages are second or even third generation settlements from the central
 

villages. New settlements it seems1 do not jump to the center of their new
 

village area but merely develop near the boundary of the already cultivated
 
They colonize land in the direction
land belonging to their mother village. 


it is available, namely away from the central village.
 

Other factors related to the suggestion that central villages are
 

first settlements arethat they may merely have a longer time period avail

able, in which they can accumulate wealth and the fact that they also have
 

first access to che resources coming from district and provincial governments.
 

This conclusion is reinforced by the following indications: most central
 

villages are also the seat of the subdistrict chief; the first public health
 

clinics provided by the provincial government appear to be placed usually
 

in or near central village locations; the first school in a subdistrict
 

appears in a central village. Furthermore the temple and monastery in cen

tral villages is more elaborate and larger than in other villages because
 

religious and public celebrations in these regions are usually combined
 

and take place in central villages. Another function of central villages
 

is that of innovation nodes. This most important aspect of central villages
 

will be specially discussed and presented later in this report. (Section
 

II-C-l.)
 

For reservoir population relocation the importance of the Skinner
 

model of central place evolution is suggested by the fact that central
 

markets grow in response to the needs and support of their satellite villages
 

as soon as population density creates the economies of scale which makes
 

viable the creation and maintenance of "market-service giving structures".
 

Central villages similarly have such a service function. In the case of
 

reservoir intrusion into such a spatial social system one important con

sideration is the removal of central villages and the loss of services to
 

the remaining villages unless the relocation of these central places takes
 

cognizance of interdependencies in this spatial pattern and adjusts the
 

micro regions around the reservoir intrusion instead of letting them become
 

amputated.
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Skinner's model and research in China is but one example from a
 
rapidly growing body of pure research which is accumulating on central place
 
theory. The theory has gained great influence in the geography disciplines
 
in the United States during the last decade. Here the direction has been
 
primarily toward mathematical model building which has grown highly
 
sophisticated and for the applied field, sorry to say, very complicated as
 
well. It has also encountered some very fundamental methodological problems
 
in geography as pointed out by Peter Gould*.
 

* 	 "Thus it is almost true to say that the entire body of parametric statistics 

built during the last seventy years is founded upon the fundamental assump
tion that variables entering analyses are distributed in a normal fashion. 
For most geographic variables the assumption does not hold by the most 
charitable stretch of the imagination, and since the fifties a succession
 
of monographs and papers have appeared in which variables have been trans
formed to achieve normality of distribution...
 

Too often we end up relating the value of one variable to the log of
 
another, with the square root of the third, the arc sin of a fourth, and the
 
log of a log of a fifth. Everything is normal, statistically significant
 
at the one percent level -- except that we have not the faintest idea what
 

it means. In the same breath we complain that theory is slow in developing,
 
but is it any wonder after such noncense? To produce model changes simply
 

to fulfill the computationally simplifying assumptions of inferential
 
statistics seems to be going forward in such a posterior fashion that we
 
shall soon disappear up our own Klein bottles...
 

Situations often occur in geographic research where samples need not be
 

taken. Very often whole populations can be investigated, yet the results
 
of inferential tests of significance are still conscientiously reported.
 

But having investigated a whole population, to what are we now inferring
 
our results?...
 

In entering the world of inferentialism, and using probabilistic tests of
 
significance, we assume that each of our observations is quite independent
 
of the others...
 

Now it is doubtful if one could find an assumption that was more at variance
 
with the research aims of the geographer. Why we should expect independence
 
in spatial observations that are of the slightest intellectural interest or
 
conceptual importance in geographic research I cannot imagine. All our
 

efforts to understand spatial pattern, structure, and process have indicated
 

that it is precisely the lack of independence -- the interdependence -- of
 

spatial phenomena that allows us to substitute pattern, and therefore
 

predictability and order, for chaos and apparent lack of interdependence of
 
things in time and space. The drive towards the structuring of systems of
 

events and the relationships that bind them together, and the construction
 
and use of process models simply emphasizes that virtually all phenomena of
 

interest to the geographer are never independent in the fundamental dimensions
 
of his enquiry."
 

Peter Gould: 	 "Is StatistiX Inferens The Geographical Name for a Wild
 
Goose?", Economic Geography, Supplement, June 1970, pp. 442
444
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The most extensively used mathematical methods, testing central
 
place data have been regression analyses and factor analysis. The theory
 
depends almost entirely on transportation efficiency in relation to market
 
and demand and other economic quantitative variables. Social variables
 
are recognized only descriptively but they are neither measured nor satis
factorily explained in the theorical framework. Outside these limitations
 
the body of emperical research is very impressive and applications in regional
 
planning are growing rapidly.*
 

The most serious limitations of central place theory for application
 
in traditional agrarian society has been its over reliance on economic
 
quantitative variables.** In societies at the pre-market stage of development
 
i.e. at the agricultural subsistence level of development, such economic
 
variables are either clearly missing or are so intermeshed and hidden behind
 
social and religious variables that they are extremely difficult to identify,
 
let alone be measured. Only lately has the relatively new field of economic
 
anthropology begun to identify the social covers under which economic vari
ables can be shown to exist even in primitive society. (See Paul Bohannan
 
and George Dalton in "Markets in Africa" 1965.) Invariably the economic
 
variables are operative under the cloak of religious or tribal customs.
 
Consequently it is very difficult to measure them quantitatively; quantita
tive aspects either can not be identified or data on them can not be
 
collected. As a result the extension of central place theory into pre
commercial society has so far been difficult if not impossible. Most of the
 
developing world however is precisely at this state of societal evolution and
 
spatially useful theories are urgently needed for development planning.
 

To 	summarize briefly the important points of this section:
 

a. 	We have shown that central villages and their micro-regions
 
have very much the same geographic distance patterns as do
 
market towns in China.
 

b. 	In terms of developmental levels of society therefore, central
 
places and systems exist before the market function is operating
 
because central place evolution during the strictly subsistence
 
level of rural development in Thailand and Laos has not been
 
depended on or caused by market variables.
 

Very few economic factors can even be conceived to exist
 
since very little trading seems to exist between villages and
 
reciprocal obligation between relatives in times of need seem
 
to constitute the only exchange of produce between villages in
 
remote areas.
 

* 	 Perhaps the best review and summarization of central place theory in this 
vein has been presented by the dean of American central place geographers, 
Brian J.L. Berry in 1965 in two corollary publications "Geography of 
Market Centers and Retail Distribution", and "Central Place Studies: a
 
Bibliography of Theory and Application".
 

** 	 Brian Berry used binary, qualitative data on commercial diversity in one 
of his early applications of factor analysis to the measurement of market 
place hiearchies even though he was aware of the possible applicability of 
Guttman scaling according to a reference he made to a 1962 Cornell
 
Extention Bulletin.
 

58
 



c. Factors contributing to the spacing of central villages must
 

be sought mostly in social needs of communication(such 
as
 

those for social, religious or political gatherings); 
these are
 

dependent on the transportation mode which is the 
distance
 

that a person is reasonably willing to travel on foot 
for these
 

Other factors may be contained in the colonization
 purposes. 

process which simply gives the central village area 

more time
 
These resources
 

to develop and accumulate structural resources. 


become expressed in physical structures and in 
terms of inter

dependent occupations and technology.
 

d. PoliticallyCVs almost automatically grow into a 
leadership
 

role by having first and special access to political 
and admin

istrative structures outside their village clusters.
 

Finally we show that scalogram methodology identifies 
central
 

e. 

places with more sensitivity than quantitative methods 

have
 

so far been able to do. A primary reason for this may be
 

sought in the lack of quantitative data at these levels 
of
 

development in rural society; however scalogram 
methodology
 

also can analyze available data in much simpler 
ways than
 

-
sophisticated quantitative methods such as factor 

analysis-


especially if the quantitative margin of error 
is large,
 

for this purpose.
rendering them useless 


We have briefly shown the relative strength of 
central place theory
 

in identifying patterns of central places and the process 
and variables
 

But we also have identified its short-comings in 
handling


causing them. 


pre-commercial stages of development and of the 
accompanying absence of
 

It remains now
 
quantitative and prevalence of qualitative data. 


these problems and what theoretical
 overcomes 

only assist in the interpretation of the identified


to see how scalogram analysis 


formulation can not 


patterns but also answer some questions on why and 
how central places and
 

central place patterns develop and change.
 

The Interpretation of Central Village Systems by Structural-Symbolic
3. 

Theory
 

There are some important differences between 
Central Place Theory
 

and Structural-Symbolic Theory applied geographically, 
but there is also
 

We have shown that central villages (CVs) evolve
 
considerable overlap. 


are operative

before the variables identified as causal for 

market towns 


in a geographic area and we suggested that causes 
for the development of
 

CVs must be mostly social in nature. However, three factors remain the same
 

in the central place theory, namely topography, 
population density and
 

as 

The most significant aspect which is similarly
transportation efficiency. 
 central villages


important in the identification of market 
towns as well as 


the greater diversity and complexity of these 
central places relative to
 

is 

their neighboring communities. Structural-symbolic theory makes this general
 

phenomenon of growing diversity and complexity 
the elemental variable in the
 

In doing so the theory becomes all incluevolution of society as a whole. 


sive of the products of human knowledge, not just 
the special parts of
 

economic, commercial, and technological knowledge 
contained in the causal
 

variables of central place theory.
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A very brief outline of structural-symbolic theory may suffice here.*
 
The theory is a model of societal evolution which tries to explain the
 
cumulative pattern of qualitative diversity in society as a whole as it
 
evolves by the interaction of three abstract variables from pre-historic
 
times to the present. Structural-symbolic theory appears to be the most
 
abstract and all inclusive theory of development that has so far been
 
formulated which can be verified emperically most simply and clearly by
 
scalogram analysis but also by other methods.
 

The basic element in the theory is human knowledge and the utility
 
producing structure which processes this knowledge into some kind of use
 
for all or parts of a society. The diversification or the growth of
 
knowledge follows an identifiable process of differentiation which is the
 
first of the three variables operating in the model. Knowledge processing
 
i.e. utility producing structure forms distinct systems of communication
 
channels for distributing processed knowledge whether in physical forms
 
such as products and materials, or in the form of energy such as gas, oil
 
and electricity, or in the form of ideas such as news, books, laws or
 
public opinion.
 

The second variable is the relative access social units such as
 
villages have to the communication systems which may be seen as the relative
 
centrality of units in the distribution system. The distribution of
 
communication channels in geographic space is strongly effected by

efficiencies created by topography and population density. These two
 
influences thus remain the same as in central place theory. 
But structural
 
theory is much more all-inclusive in the abstract of what the communication
 
system is transporting and distributing, namely: all processed human
 
knowledge at all levels of societal structure and development.
 

The third variable attempts to explain the greater social effort,
 
stronger civic spirit and better quality leadership occuring in some places
 
but not others but which generally results in higher levels of development

marking a central place. This variable is dependent on an imbalance between
 
variables one and two, caused by the recognition of new knowledge but lack
 
of access to processed utility thereof. According to the theory new knowledge
 
without its utility produces stress until the utility is realized. Because
 
utility is produced by knowledge processing structures, access to such
 
structures must be achieved. As a result, new knowledge generates a solidarity

of effort in a social unit to derive the utility of new knowledge by either
 
constructing the necessary knowledge processing structure or gaining access
 
to the distribution of an already existing processing structure.
 

The development of central places can be seen as the product of the
 
three variable interacting in the structural-symbolic model. The growth
 
of central villages which are the embryos of later market towns can be
 
hypothesized as follows: 
 as geographic areas are being settled, communication
 
channels always follow from the original settlements and also grow between
 
the new settlements within an area. 
The development of these communication
 
channels depends heavily on the transportation mode influenced by topography
 
and population density. The interaction of these factors favor certain
 
locations more than others which results in the relative 1y uniform distance
 
*For a more detailed explication see special bibliography.Abook is shortly
 
to be published by the Youngs.
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Villages at these nodes of communication 
will be
 

between such locations. 

favored in receiving the utilities of knowledge 

processing structures
 

from the mother communities; they will 
also receive first any new knowledge
 

(differentiation) coming into new village 
clusters (micro-regions) by virtue
 

They will there
of their strategic location in the communication 

network. 


fore not only differentiate first but they 
must also develop a higher degree
 

of solidarity to obtain access to the utility producing structures for 
the
 

the first to have a school,
This is why central villages are 
new knowledge. 

first to have a clinic, first to have 

knowledge of and access to new plant
 

varieties, new crops and crop inputs 
i.e. why they are also innovation nodes.
 

the effort to make knowledge useful is
 Furthermore, social solidarity or a
 
itself producing special structures which 

give a certain permanence to 


A stronger civic spirit is a more or 
less permanent
 

solidarity movement. 

attribute of central communities especially 

if constantly stimulated by
 

In addition such solidarity structures 
need
 

new knowledge flowing to them. 


continuing reasons for their own maintenance; 
they thus must seek new
 

knowledge to be processed as an end in 
itself.
 

This model may sound more deterministic 
to many people than they
 

would like to accept. The solidarity variable, though dependent 
on the
 

other two, still provides a certain amount 
of freedom of choice to the human
 

At the individual level especially, 
freedom of choice is further
 

element. 

increased under certain circumstances 

which determine the availability of
 

new knowledge to those individuals who 
have special communication channels
 

through friends and relatives to knowledge 
outside the immediate region.
 

Such persons, differentiated beyond the 
structural capability of their
 

those places where their individual 
solidarity
 

community, can and do move to Most migrations
 
effort gains the access to the aspired utility structures. 


from rural to urban areas or from one 
country to another can be explained
 

in this context.
 

seen as part of the structural process, 
it should be clear that
 

Population.
if 
only a marginal part of the 


out-migration can involve, at best, flight from a disin egrating
 
Otherwise, it becomes wholescale, disorganized 


breaking up of society itself.
 
local structure, i.e. the 


4. Advantages and Limitations of Scalogram 
Analysis
 

The major advantages of scaloram 
analysis as demonstrated in
 

a. 

this study are:
 

(1) It can systematically process 
and measure qualitative data
 

Such data are largely
 
which previously permitted only intuitive 

analysis. 


contained and processed in case studies 
or descriptive evaluation reports.
 

in the
 
Conclusions on sequence and interdependence 

had to be deduced 


Consistent objective mass-processing 
of such
 

narrative by subjective logic. 


data was impossible. Through scalogram analysis even large 
amounts of
 

qualitative data can now be processed 
by computer.
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(2) It also focuses on the existing qualitative priorities and
 
needs of development for a particular country, region or village out of a
 
long list of problems and constraints by identifying the general sequence

of accumulation. Focusing on such priorities prevents overlooking essential
 
investments for the development of requisite or lagging structures as
 
identified in the scale. The development process through policy formation,
 
program planning and execution can thus be greatly accelerated and be made
 
more efficient.
 

(3) It can use rapid survey methods whereby highly relevant
 
information on major structural attributes can be obtained from key informants
 
of analysis units, be they villages, provinces or countries. At the local
 
level village survey data and aerial photography are used to provide this
 
qualitative information, at the country level qountry experts or county

studies can be used.
 

(4) Time series of data which provide extremely important

information on the development process are more easily obtained for and
 
processed by scalogram analysis than for quantitative methods. For the local
 
level, aerial photography is the most ideal source of time series data on
 
developmental change. 
At the country level periodic country evaluation
 
reports such as those compiled by the World Bank are valuable sources.
 

(5) It can process quantitative data having a high margin of
 error by only using their qualitative content for which the error margin does not
 
apply. For instance, t9 illustrate, a village chief, as a key informant, may not be
 
sure how many pupils, wells, families boiling drinking water, pigs, cows or fertilizer
 
users there are in his village but he will know for certain if there are any

or none, which is all the information needed for scalogram analysis. Sim
ilarly a country expert may not be able to quantify the insufficiencies
 
and resulting costs of a country's transportation system, government service,

technical professionals, health service or education system but quite often
 
he will be aware of a consensus on these matters whether among experts or
 
the country's population. A key informant is anyone who can express the
 
social consensus on a qualitative situation and the scale can process this
 
qualitative information.
 

(6) The concepts and methods of scalogram analysis are simple.

They do not require intensive mathematical training for either computation

or interpretation. 
The data are mostly self descriptive; the interpretation

merely requires a common sense level of preparation and effort. Small scales
 
of up to 20 by 30 matrix size can easily be constructed manually. Field
 
personnel, such as extension agents in Less Developed Countries (LDCs) with
 
only a high school education, can be trained to do it. Development -

Institutions, whether national or international, can easily built it into
 
their development survey and evaluation system, especially since a computer
 
program handling a matrix of several hundred cases and items has now been
 
developed.
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(7) It can objectively process so called sensitive qualitative
 
information. The scale can process information on government efficiency,
 
minority problems and their solutions, local political systems and their
 
performance, political stability and its degree, etc. Such information can
 
easily be fitted into general development scales for strictly "in house use"
 
when such rated attributes create emotional responses. Yet these attributes
 
are extremely important in the analysis of development as a whole as well
 
as for identifying development problems of specific regions.
 

(8) It can serve as a substitute to quantitative analysis when
 
for reasons of lack of quantitative data or speed and simplicity, quantita
tive analysis is not possible or desirable. Ideally however, scalogram
 
analysis is complimentary to quantitative analysis and vice versa in
 
measuring development. The strength of quantitative analysis~given quantita
tively reliable datalies in the measurement of efficiency and correlations
 
between variables while it does poorly in identifying sequence and multiple
 
interdependencies of development variables. The strength and weakness of
 
scalogram analysis are almost exactly the opposite.
 

(9) It presents in a highly simplified manner extremely complex
 
inter-relationships and sequences of development. It integrates in an
 
abstract though theoretically comprehensible form (structural-symbolic theory)
 
the inter-relationships between social development, political development and
 
economic development. Scalogram analysis may contribute considerably towards
 

increased productive cooperation among the various disciplines and special
ties involved in development planning and execution and overcome the present
 
considerable theoretical overlap among various disciplines. As such scalogram
 
analysis and the proposed theory of structural growth may finally contribute
 
a platform on which a generally acceptable development theory can be formulated
 

and validated through actual measurement.
 

b. Scalogram analysis has certain distinct limitaLions:
 

(1) Qualitative ratings often contain a certain amount of
 
subjective judgment by the rater. Insufficient knowledge of general conditions
 
also often require conjecture and estimates on the actual conditions of
 
attributes mentioned in the scale. The scalogram technique has a built-in
 

check against severe misinformation entered into the scale in the form of
 

excessive deviations. However, these limitations must be recognized. The
 
quality of key informants, or raters, or narrative sources must always be
 

considered in using rated qualitative information. Cross checking with
 
quantitative variables can be used to validate rated information.
 

(2) Qualitative indicators have problems of exact para
meter definition. To maintain a common definition of some indicators among
 

different raters may be difficult. This problem however, is not insoluble
 
and simply requires careful initial work before rating takes place. Such
 
definitions will have to be spelled out in more detail. Indicators should
 

be tested on their uniformity in definition on a number of raters in a
 

seminar environment.
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(3) Scalogram analysis does not measure efficiency. Only
 
quantitative data can do this in an exact sense. But structural qualities,
 
especially over the long run, imply efficiency or their presence could
 
not continue.
 

(4) Scalogram analysis also has limitations in processing
 
quantitative data. Only ranges of highly correlated variables can be
 
fitted into scales. At points where quantitative data are highly accurate
 
and are easily available, quantitative methodologies become more useful for
 
specific purposes such as input-output, efficiency and cost-benefit deter
minations but a correlory scalogram analysis may provide special insights
 
into the causes of either efficiencies or inefficiencies.
 

B. 	Comparison of Aerial Photo and Census Data by 3calogram Analysis
 

1. 	The Structural Sophistication of Settlements: 1967 Aerial Photography
 
Data
 

According to theory and borne out again by the data analyzed in this
 
project, differentiation or the orderly growth of variation and complexity
 
is an unidimentional process in societal development. In practice this
 
means that different data sets on different categories of knowledge processing
 
structure should merely be alternatives in measuring the spatial distribution
 
of this structure. We are now prepared to see why qualitative information
 
from aerial photography is usable to measure social structure in settlements
 
and micro-regions.
 

Most of the items contained in the Map Scale (Scale 1) above can also
 
be identified on good aerial photography. But aerial photography contains
 
much more information on residential construction (levels of living),
 
agricultural technology and community patterns and cohesiveness. To demon
strate this, five photographs selected from the Tha Bo and Loei districts
 
are presented and the major qualitative items identified. The villages on
 
photographs 1 through 5 range from the district town of Tha Bo and the
 
provincial capital of Loei to the small and remote settlements among the
 
hills some 30 kilometers west of Loei. (The items are listed on Table 4.)
 
The difference in qualitative levels between these extremes are readily
 
recognized but one can also identify the relatively minor differences between
 
the small mountain villages. Scalogram analysis makes these differences
 
measureable objectively and consistently if the data collection, i.e., the
 
survey of villages on aerial photographs is done by stfficiently qualified
 
personnel.
 

While the quality of the photography in scale and resolution is a
 
major factor determining recognizable details, a minimum of training in the
 
basic concepts and standards for the selection of qualitative data from
 
aerial photography for scalogram analysis is essential. The only technical
 
equipment needed are magnifying glasses and stereoscopes. For the collection
 
of data to be consistent between different investigators requires the testing
 
of survey items and the proper comprehension of their interpretation by each
 
investigator. Initially data collection requires constant checking and
 
communication between all the surveyors involved.
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Table 4
 

Reference Key to Numbers on Air Photos 1-4*
 

A. Institutiorna g auIdjng 

1. Temple Compound 

2. School Compund 

3. New Dwellings 

4. Shops 

5. Market Hall 

6. District Office 

7. Provincial Office 

8. Prison 

9. Army Compound 

10. 	 Factory (jute, cotton mill, 


distillery, etc.) 

11. 	 Temporary Housing in Mekong 


Flood Plain 

12. Chinese School 

13. Mission School 

14. Hospital 

15. Police Station 

16. Lumber Yard 


B. Land Use
 

21. Primary Forest
 
22. Secondary Forest
 
23. Paddy Fields
 
24. New Paddy Fields
 
25. Rice Threshing Areas
 
26. Shifting Cultiv. Fields, new
 
27. Shifting Cultiv. Fields, old
 
28. Permanent Upland Cultivation
 
29. Vegetable Gardens at Edge of Settlemen
 
30. Commercial Vegetable Gardens
 
31. Plantation
 
32. 	Fruit and/or Shade Trees among
 

Dwellings
 
33. Irrigation Reservoir and Canals
 
34. Fish Pond, Managed
 
35. 	 Terraced Vegetable Gardens on River
 

Bank
 
36. 	 Tobacco or Watermelon Fields on
 

Flood Plain
 

C. Access Modes
 

41. Paved Street or Road
 
42. All Weather Dirt (Laterite) Road
 
43. Dry Season Dirt Road
 
44. Cart Track
 
45. Foot Trail
 

*The clarity of the photos has been significantly reduced by the printing
 

process. The original photography shows many details clearly even with
out magnifying and stereoscoping equipment.
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This study being a test demonstration, time and personnel limitations
restricted the number of villages which could be surveyed. 
Only the Tha Bo

district in the irrigation area and the central part of the Muang Loei dis
trict (some 45 to 50 villages in each district) were surveyed on 1967 photog
raphy. 
The initial hope that time series of data could be obtained from

the several time frames of aerial photography taken between 1956-1968 was
 
disappointing. 
The Loei sample area was surveyed on both the 1954 and 1967

photography and the collected data were processed, but the 1954 photography

is of so much poor quality that a significant comparative analysis could not
be made without much additional work, not possible within the limitations of

this study. For demonstration purposes, however, the sample areas selected
 
on the 1967 photography are sufficient to prove the point that data from
aerial photography are valid alternatives to ground data in measuring the

structural differentiation of settlements in remote regions.
 

In addition, the project's terms of reference permitted only the
collection of a minimal amount of agricultural data from the photography.

Only enough agricultural information was identified to show that growth of

agricultural technology is 
an integral part of the overall societal structure

of a region. Much more detailed agricultural information can be detected,

especially on the high quality photography at the 1:7,000 scale from the

irrigation area. 
To obtain that information systematically requires very

time-consuming and careful identification work with high magnification

equipment. Most of all, it requires photography taken during the growing

season, ideally in color, and more specialized knowledge on the aerial
 
photo interpretation of plant life and agricultural practices then was
available to this study. 
From more detailed information highly informative
 
agricultural subscales could be constructed.
 

The Items Statistic Tables 5a and b on the Loei Aerial Photo (AD)

Scale (Scale 2) show the 142 qualitative attributes of villages in the Pa

Mong region which were collected from the aerial photography. Of these
 
items 95 scalejmost of the rest forms a distinct shadow scale. 
The items
represent any discernible detail of qualitative variation between and in

village patterns, agriculture, dwellings, institutions and access. 
 Some
 
redundancy is present in this scale but it was not removed since it
demonstrates the large amount of information that can be identified on
 
aerial photography. 
Scale 2 shows how the many details of village complexity

are accumulated in a fairly orderly sequence. 
At the same time the villages

are ordered into a hierarchy.of increasing complexity and diversity. 
Though

the same in principle as 
Scale 1 this large scale demonstrates these aspects

in much more detail. Another point of importance is that the AP Scale

(Scale 2) identifies the same CVs as 
the Map Scale (Scale 1) and scales from
 
other data sets presented in the sections below.
 

At the same time the AP Scale verifies a major premise of structuralsymbolic theory, namely that structural differentiation (development) is a'

unidimensional process. Economic developmenn concepts would generally con
ceive of agriculture, residential living levels, access to transportation

and public and private service institutions as belonging to different sectors,

and therefore as more or less distinct and only correlated development

categories. The interspersing of all these categories in the scale shows

that they diversify together and grow in complexity in the same villages, i.e.,
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at the same rate. The significance for application is that with caution it
 
is only necessary to measure the increasing complexity of one sector (or
 
data category) to identify the relative development levels (knowledge
 
processing structures) of settlements (or other units). One can assess
 
the development state of other sectors as well if the relevant other 
"knowledge" content of the region has otherwise been determined. 

For a more detailed analysis of the AP Scale one could proceed either 
by analyzing the development of "sectors" such as dwelling construction, 
agriculture or institutions or by analyzing groups of villages as they may 
represent "micro-stages" of development. The first is best analyzed by 
specific subscales which we had no time to produce but we will briefly 
demonstrate the second type of analysis. Villages I to 14 (by rank number) 
are remote and not even accessible by all weather dirt roads. They have a 
scattered or simple line village pattern, but most have at least a temple 
and a school and some complex dwellings and temple structures being to appear.
 

All are growing rice but not much else.
 

The next group of villages (15 to 29) show some increasing sophlistica
tion in village pattern (cross-roads or organic) and in agriculture (growing
 
fruits and vegetables). Institutions are becoming more conspicuous with the 
addition of Buddhist chapels, flag poles and entrance structures. 

The last group of villages (30 to 38) reflects a growing moderniza
tion and commercialization: population density and land utilization is high; 
forest areas between villages have disappeared; commercial agriculture in 
vegetables and fruits is present and so is irrigation and double cropping; 
some dwellings and institutional structures are built of brick or concrete 
and institutional complexes are large with many buildings arranged in patterns. 
Some industrial and commercial structures are present in sub-communities of
 
the largest villages near towns where modern public services In the form of
 
water tanks, paved roads and streets have also appeared.
 

The last settlement, number 39, is the town of Loei which has signs
 
of its provincial town status by having electric power, an airfield, a market
 

hall, institutional recreation facilities and several different patterns in
 
larger institutional compounds. If one compares the complexity of this town
 
and the most developed six villages with the two least developed villages
 
(rank 1 and 2), the 'tremendous difference in knowledge-processing structures
 
becomes apparent. They seem worlds apart in terms of utilization of knowledge.
 

One has to keep in mind, however, that many structures which make some villages
 
"higher" developed (CVs), provide services (processed knowledge) to the rest
 

of the villages in their micro-region by which these have more "utilities"
 
available then shows in the scale. This is a most important aspect of CVs
 
and micro-regions for relocation planning.
 

The interdependent relationship between the growth of complexity
 
(development) and the economics of scale provided by higher population density,
 
which in turn is dependent on land and other resources, is evident in a few
 
of the correlations. Some quantitative variables were collected from the
 

aerial photography and correlated with the AP Scale scores as part of
 
the factor analysis program. Table 6 presents the most relevant correlation
 

coefficients produced by the program.
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TABLE 6
 

Loei AP Scale Scores Correlated with Variables Collected per Village from
 

Aerial Photography
 

(per Village) 	 Correlation Coefficient
 

.66
Number dwellings 

Km2 paddy land 	 .64
 

.69
Lack of forest area between next village code 


.63
Ila. village area 
Number exit roads (all kinds) .58 

.67Number paved roads 
Number roads with new dwellings .70 

.79Number new dwellings 

.60
Village pattern 

.61Village focus code 
.61Number commercial sub-communities 
.64Number industrial sub-communities 

Number institutions (Temples, schools, shops, etc.) 	 .67
 
.60
Number institutional buildings 


Size of largest institution building .75
 

Largest number wings on institution building .67
 

Institutional boundary code (fences, hedges, wells, etc.) .60
 
.65
Institutional tree growth 

.77
Number school rooms estimated 
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2. 	The Structural Differentiation of Occupations in Settlements:
 

1970 Census Data
 

tile 	same structural
To show that aerial photography data can measure 

do much more expensively collected
development pattern of settlements as 


ground data, a comparison is necessary. The most fitting set of data for
 

districts. The 
this purpose are the 1970 Census data for Loel and Tha 1o 


data were compiled per village by the Thai National Statistic Office (NSO)
 

for this project. The comparison has two objectives:
 

(1) to show that the development process at the village and micro

regional level is undimensional in terms of qualitative dtversificationi 
and 

that any sample data set from the total knowledge universe of 
the surveyed 

area should measure the same structure, i.e., identify the same central
 

or micro-regions.
and 	satellite village patterns 


show that air photo data are as appropriate and sufficient
(2) to 

as ground data sets and are valid alternatives for the structural analysis of
 

subregions.
 

The 1970 census data on occupations and accompanying industries,
 

and on levels of education of various age groups in each settlement 
are
 

air photo data. But this
 
somewhat more specialized information then the 


to the theory, representative of a
 
specialized information is, according 


the knowledge processing structure in a community.

central and major part of 


on the other hand, ss we have seen, contain the
 Aerial photography data 

to the
 

physical manifestations of diversity in several categories 
related 


sophistication of agriculture, the construction of dwellings 
and other
 
access to
 

buildings, the layout patterns of settlements, the quality of 


settlements.
 

One problem became apparent only after the data were processed: 
the
 

number of census villages (Scale 3) in both districts appeared 
to be sub-


The
 
stantially larger than identified on aerial photography 

(Scale 2). 


reasons were found to be a peculiarity of the region which 
turns out to be
 

Most larger villages and towns
 very troublesome for structural analysis. 


which appear as single contiguous settlements on aerial 
photography, contain
 

several communities (villages) each with its own name and number in the ground
 

as small settlements, have
 data sets. These communities, first established 


grown together to appear now as large villages or even towns. 
But since the
 
society, they


village community is a very strong social unit in Thai and 
Lao 


Each still elects its own village
continue to function as sub-communities. 


headman for instance, and even where townships are declared, 
these communi

a Buddhist parish around a temple compound. The
 
ties remain functioning as 


respective governments generally recognize and respect these 
"self-conscious
 

communities" administratively and in the census system as 
well.
 

For structural analysis these sub-division become highly 
artificial.
 

Structural differentiation is related to population size in contiguous settle-


Thus specific structural attributes of large settlements though 
present


ments. 

a whole.
 

in different sub-communities are serving the larger settlement 
as 
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Table 7b 

LARGEST SCALE
 
IIIL LOEI 1970 CEtNSUS, MAIN SCALE, 
10 ITEMS9 SS CASES, 	SEPT 26,71 


ITEM STATISTICSShadow Scale 


SCALE SCALE rREQUEnCIES DEVIATIONS NON SCAL DIs
 
TOTAL MODAL ABIL PER
NINES ONES ZEROS
RANK SCORE STEP ONES ZEROS 


P h P N P ITT SION
 
NAfIM 
 10 N P N P " P N P N P N P N P N 

IN 0 126 8 IAN 0 119 0 206 0 171 0 	189 0 0 100 0
 
OCCUP.|1-60 F.I4E.QUARRY.70 16400 104 153 	 0 0 46 


0 206 0 171 0 189 0 	 0 100 0
0 46 INN 0 126 85 142 0 119
UNDRis r.OCCuPORKU',CLAS7o 14600 103 ISI 	 0 

160 0 119 0 206 0 	171 0 189 0 0 100 0 

UNPRol% F.OCCUP.TRANS.CCM7O I0S 102 ISO 	 0 0 46 INN 0 126 8S4 	
0 126 a$ ISb 0 119 0 206 0 171 0 189 0 0 |00 0 

ALL AGC.r.OCCUP*MINE.CUhRTC 12400 101 149 	 0 0 46 14N 
I 126 84 156 0 119 I 206 0 171 I t89 	 1 0 0 14

147 0 0 46 	IN
OVER 6n OCCUPr.CRArT.NAt4F70 16500 100 

8N ISN 0 119 I 20S 0 171 I ISO I 0 0 37
 

OCCUP.IS-60 F.TRANS.LOOM. 70 16SO 99 146 	 0 0 46 INN 1 126 
0 "6 INN 1 126 84 IS2 	 0 1k9 I 20S 0 171 I Joe I 0 0 74
 

OVLR 60 TEACH.TRAIN.SPEC. 70 9uSO 98 INN 	 0 

1 0 0 4

0 0 96 144 I 126 8% ISO 0 119 I 20% 	 0 171 I l88 

oVFR 60 F.ItIOUST.1tANUFACI.70 27300 97 143 


2 126 83 INS 0 119 2 2011 0 171 2 Joe 	 2 0 0 II
 
UNPRIS M.OCCUP.WRK.UNCLASTC 13600 96 Iql 	 0 0 '6 INN 


9S 140 0 0 46 Iq1q 	 126 80 146 0 119 5 203 0 171 S 187 5 0 0 42
 
1S-60 F.INOUS1.TRA1SS.OpM.70 2S500 	 7 I 0 28


94 130 0 0 46 INN 	 7 125 76 144 0 119 7 200 0 171 7 186 

UNDR.IS F.INDJT.14ANUrACT.70 23300 


75 142 0 119 10 196 0 171 t0 18% 10 I 0 28

93 137 0 0 46 INN 10 	12S
UNDR.IS F.OCCUP.CRAfT.MANF70 ISO0 


4 124 80 IO I 119 4 191 0 171 N l8 	 N 0 0 27 
ALL AGE..I NfUSI HIiE.QUARRY7G 192S0 92 135 	 I I 'S q 


S 124 80 138 0 117 4 169 0 171 N ISO 	 S 0 20 19
 
OCCUPI!1-60 F.AOH.EXEC.,NG70 16200 91 134 	 1 I 'S II 


0 117 q JI6 0 	171 '4 179 S 0 20 22
 
15-60 F.IfJnDISI.CPONSTR.RCP.70 253S0 90 137 	 I 1 4S 191 5 124 80 136 

79 134 0 117 S 174 0 171 5 178 6 1 	17 25

89 131 I I qs 141 	 6 124
ALL AGES UNIVSTY.f4IG*.EG.70 4.SSO 


4S 141 7 123 	 75 132 0 117 6 181 0 171 6 176 .7 I I 22
 
ALL. AGE.INOUST.ELEC.AATER 70 19400 88 129 	 I I 


I I 45 7 123 70 130 0 117 6 178 0 171 6 17' 7 I IN 17
 
ALl AGES UNIVSYYT.ACH.DEG.77 6600 87 I;e 


I 117 7 175 0 171 7 173 a I 12 27I 1 's INl 0 122 76 128OVER 60 SEC.E'.L0:ER 1-3 7C 9300 86 126 

IN4 13 122 72 126 0 114 12 171 0 171 12 	171 13 I 8 34
 

OCCUP.IS-60 r.CLrRICAL 70 16250 85 12; 	 I 1 45 
0 114 2 164 I 	171 3 167 3 0 0 29
 

OVER 60 OCC'JP.F.SERV.RECRI;70.1Ie5SO 8N 124 	 2 2 44 138 3 121 R2 125 


2 2 44 138 7 121 70 j23 0 1Iq S 163 0 170 S 167 7 I 29 19
 
ALL AGE.F.INDUST.CONSTeREP7O 21350 93 122 


121 80 121 0 114 3 161 	 I 170 4 lAS 5 0 20 13
 
ALL AGES OCCUP.(IONK.UIJCLASO 10600 82 121 	 3 '4 3 134 


114 1 169 5 164 6 I 17 IS
 
ALL AGE.F.OCCUPAnH.EXEC. 70 12200 S1 119 	 3 N 43 134 6 120 79 119 0 ' 159 


I 9 32
 
ALL AGES TEACm.TRAIN.OIPL.70 6SSO 80 
118 3 4 4) 134 	 It 120 7 it? 0 114 9 157 I 169 20 163 11 


16 119 47 I[S 0 114 13 152 0 
168 13 160 26 2 19 	 3S
 
OVER 60 RELIGIOUS En. 70 9700 79 116 	 3 4 43 13. 

2
131 8 118 77 113 0 114 S I4S 2 168 7 	156 S I 12 

ALL AGEF.INovST.CONST*9EP70 21500 78 115 S 6 42 


64 II1 0 114 I 142 I 167 iS 159 21 2 	 29 30
 
64SO 77 113 a 9 41 	 128 21 118 


125 21 117 6% 110 0 1IN 12 134 0

ALL AGES TEACm.TRAIN.SPEC.70 


166 12 ISO 21 2 43 	 26
 
ALL AGC.INOUST.COSTR*REP.7U 19150 76 112 	 9 It qO 


114 16 128 S 166 21 1N7 	 29 3 28 21
IS 21 39 122 29 115 S6 	lOB 0 


107 2 11 10I119 It 164 21 IN 33 3 36 IS
ALL AGES TrACIoIRAIN.CEr,7.7 6500 75 110 


ALL AGES OCCIJP.AOM.EXEC. 70 10200 7.4 109 36 42 38 119 33 1i1 50 


116 32 112 S2 106 I 108 9 11.4 IN 157 23 	135 32 3 28 19
 
AL. AGE ,IIOUST.sivi'LFACTjTE70 19300 73 107 38 4S 37 


19
SN 6% 36 113 	 37 110 116 ION 2 206 4 109 19 149 23 128 37 4 38 


42 107 43 103 0 Io0 S 107 1B 138 23 122 42 N 'S IS
ALL AGES OCCUP.CLERICAL 70 102SO 72 106 


ALL AGES OCCUJP.CRAFT.MANUr7O OSO0 71 IO S$ 6S 3S 109 

23 128 29 115 	 40 4 27 30
34 106 40 lOS 'S 102 0 100 6 IO 


70 16700 69 101 67 79 33 103 43 103 42 102 0 100 

ALL AGES RELIGIOUS EOUCTus.70 6700 70 103 S7 67 


I 101 2S Ii 26 107 42 	 4 38 26
 
OCCUPOIS-60 F.STUDENTS 
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..... ..................... 
. . .......................... 
. ..... ................... 
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IIIL LOCI 1970 CENSUS. MAIN SCALE, iOq ITEMS. 85 CASES. SEPT 26@71
 

Table 7c 

CASE STATISTICS 

SCALE SCALE FRE9GJ. CIES OEVIATIONS NON SCAL DIS 
RANK SCORE STEP ONES ZEROS MINES ONES ZEROS TOTAL MODAL A8L PR 

10 N P N I N P N P 4 P N P N P N P N P N P ITT SION 

1302 1 I 3 4 I 3 9 0 99 2 0 0 i I 0 0 1 0 5 0 80 2 
703 2 2 S 7 2 & 7 I 97 S 0 0 1 1 0 0 I I 7 d 66 0 

1002 3 # 6 9 3 9 6 1 9 70 0 1 0 0 0 i 6 0 100 0 
602 A S 6 9 3 9 6 I 90 10 0 0 0 I 0 0 0 1 A 0 t0 0 

100S S 6 6 9 3 9 8 2 96 12 0 0 2 2 0 0 2 I a 1 7S S 
608 6 7 7 10 N 13 6 2 96 1 0 0 0 2 1 3 1 1 6 I 81 0 
902 7 a 7 10 N 13 6 3 90 17 0 0 0 2 1I I 2 6 0 83 0 
910 a 9 7 30 N 13 6 3 97 19 1 3 0 2 0 I 0 2 6 0 100 0 
708 9 I1 7 in 4 13 8 N 9S 21 1 6 0 2 0 I 0 2 a 1 100 0 
710 10 12 7 10 N 13 7 N 97 2N 0 6 0 2 0 3 0 2 7 0 100 0 
90S 11 13 7 t0 4 13 7 N 97 26 0 6 0 2 0 I 0 2 7 0 100 0 
S02 12 1 7 10 4 13 9 5 95 29 0 6 0 20 0 2 9 1 100 0 
210 13 IS 7 10 4 33 8 5 96 31 0 6 I 3 0 1 1 2 £ 1 87 9 
*0S IN 16 7 10 q 13 9 6 9S 33 0 . 1 3 0 1 I 2 9 1 09 q 
910 Is IA 7 10 N 13 10 7 94 36 0 6 2 N 0 3 2 3 10 I 80 N 
0D 16 19 7 10 N 13 1N 7 90 38 0 6 2 5 0 1 2 3 1 1 86 2 

110 17 20 7 30 N 13 23 9 1 N0 0 6 12 12 0 1 12 7 23 2 Ne 16 
JIGS 1 21 a 12 S 16 7 9 97 92 0 6 0 32 1 2 I 7 7 0 66 0 
610 19 22 4 32 5 16 It 10 92 94 1 8 0 12 0 2 0 7 11 I 300 0 

I'I0 20 29 8 12 S 16 9 10 9S N7 0 8 0 12 0 2 0 7 9 I 300 0 
1202 21 29 8 12 9 16 10 II 9N N9 0 $ 0 12 0 2 0 7 10 1 100 0 
307 22 26 f 13 6 19 9 12 9S St 0 8 0 12 0 2 0 7 9 1 300 0 
S07 23 27 9 t3 6 19 20 13 83 S3 1 11 S 15 1 2 6 9 20 1 70 7 
007 29 28 9 13 6 19 23 Iq 1 59 0 It 9 20 1 3 10 12 23 2 S7 19 
707 25 29 9 13 6 19 22 1 81 S7 1 1N 30 2S 1 3I 19 22 1 so 2s 
308 26 31 9 13 6 19 29 17 79 S9 1 17 12 32 1 9 13 18 29 2 99 20 

3207 27 32 9 13 6 19 29 19 75 61 0 17 13 39 1 S 39 22 29 2 S2 22 
607 28 31 9 13 6 19 29 21 75 63 0 17 13 96 0 S 13 26 29 2 S9 2S 
SI3 2V 39 10 IS 7 22 10 21 99 69 0 17 0 96 1 S 1 26 10 I 90 0 
506 30 3% 10 IS 7 22 9 22 iS 68 0 17 0 96 1 6 1 26 9 3 89 0 
3302 31 36 10 19 7 22 19 23 90 70 0 17 0 96 0 6 0 26 19 1 300 0 
319 32 38 10 IS 7 22 17 29 63 72 q 28 2 97 0 6 2 27 17 I88 1 
909 33 39 10 1S 7 22 20 2S 83 79 I 31 7 91 0 6 7 29 20 3 69 7 
305 39 90 II 16 6 29 13 26 91 76 0 31 2 92 I 6 3 30 13 1 77 8 
30S 3S N1 11 16 R 29 3q 26 90 78 0 31 1 92 0 6 1 30 It 3 93 2 
906 36 92 I1 16 8 25 19 28 65 80 0 31 3 54 0 6 3 31 19 I 8q 3 
207 37 49 11 36 8 29 19 29 89 82 1 33 9 S6 0 6 4 32 19 I 79 3 
3OS 36 9S II 16 8 29 29 30 80 89 0 33 7 60 0 6 7 39 29 2 71 7 
103 39 96 II 16 8 2S 29 32 7S 86 0 33 11 66 0 6 II 37 29 2 62 11 
303 q0 97 13 19 9 28 2S 33 79 88 0 33 7 70 2 8 9 NO 29 2 69 12 
SOS I1 98 17 2S 30 31 IS 39 89 90 0 33 0 70 2 9. 2 90 Is 1 87 2 
209 92 99 17 29 10 31 2S 36 79 92 0 33 2 71 0 9 2 91 29 2 92 7 
302 93 St 17 29 10 31 29 37 80 99 0 33 9 13 .0 9 9 q. 29 2 83 2 
109 44 92 18 26 II 39 21 38 83 96 0 33 0 73 0 9 0 N2 21 1 300 0 
S08 95 S3 19 28 12 38 18 39 86 99 0 33 0 73 3 10 3 93 38 3 83 3 
310 96 S 19 28 12 38 16 91 8 101 2 39 1 74 2 12 3 9q 38 1 83 s 
209 97 SS 19 28 12 38 25 92 79 103 0 39 0 79 1 12 3 qq 25 2 96 1 
402 N8 S6 19 29 12 38 20 93 84 105 0. 39 0 79 1 13 139 20 3 9S I 
609 99 98 19 28 12 38 22 9S 82 107 0 39 0 79 0 13 0 19 22 1 100 0 
S03 SO 59 19 28 12 38 23 96 61 109 0 39 2 7S 2 q 9 4S 23 2 83 2 
903 91 60 19 28 12 36 27 97 77 110 0 39 3 77 1 14 9 96 27 2 6S N 

1009 S2 61 19 28 12 36 29 99 79 112 0 39 9 79 3 IS S 98 29 2 3 3 
40S S3 62 21 31 13 91 '2A $3 7S 339 1 2 1 79 0 15 I 98 28 2 
203 S9 69 21 31 1339 13 3 70 16 0 92 6 83 1 16 7 50 39 2 79 7 
908 SS 6S 23 39 19 49 2 S9 78 18 0 92 S 89 7 20 12 53 26 2 S% 10 
10 S6 61 23 39 19 99 ?h 96 78 320 0 92 9 17 S 23 9 56 26 2 6S 7 
JOS SY 67 23 39 19 99 26 56 76 22 2 47 2 89 1 23 3 97 26 2 88 2 
106 $9 6A 23 39 I 99 33 60 69 123 2 S3 I 89 0 23 1 57 33 2 97 0 
206 S9 69 23 39 19 99 31 61 73 329 0 S3 1 90 0 23 1 57 31 2 97 0 
202 60 71 29 37 IS 97 26 63 77 327 I 96 0 90 2 29 2 S8 26 2 92 0 
633 61 72 29 37 19 97 27 6S 77 129 0 96 2 91 2 29 N 99 27 2 6S 9 

1309 62 73 29 37 39 97 32 66 71 131 I S8 1 91 0 2s 1 $9 32 2 97 0 
102 63 79 2S 37 IS 97 39 60 70 132 0 S8 6 9S 0 29 6 61 39 2 82 6 

1109 69 7S 26 34 16 SO 37 71 67 139 0 S0 0 95 0 29 0 61 37 2 300 0 
'02 69 76 27 9O 17 S3 30 72 79 136 0 S8 0 9S 2 27 2 62 30 2 93 0 
606 66 79 27 90 17 93 3S 75 69 137 0 SO 0 95 0 27 0 62 3 2 300 0 
909 67 79 27 4n 17 S3 36 77 67 139 1 61 3 96 2 28 9 63 36 2 86 3 
309 68 80 6 91 I8 56 3S 79 69 141 0 61 2 97 3 28 3 61 3 2 91 2 

OS 69 S1 29 93 19 S9 3S 81 69 143 0 61 0 97 3 30 3 6S 3S 2 91 2 
107 70 02 29 93 19 59 33 83 69 J99 2 67 1 98 2 31 3 69 33 2 91 1 
909 71 69 29 43 19 S9 39 SS 69 136 I 69 2 99 2 32 9 67 39 2 88 2 
602 7, 8 29 ,43 19 99 30 87 66 198 0 69 0 99 0 32 0 67 30 3 300 0 
509 73 06 31 96 20 63 9I 90 63 19 0 69 2 100 0 32 2 67 93 3 9S 2 
739 79 67 32 97 21 66 96 92 SS iSO 3 78 0 300 0 32 0 67 96 3 300 0 
809 7S 08 35 SI 22 69 39 9S 61 IS2 9 89 0 100 3 39 3 68 39 3 92 1 
70S 76 89 37 S4 23 72 36 97 66 15 0 89 0 100 9 36 9 69 38 3 89 3 

1209 77 91 39 S7 29 75 99 300 SS ISS 0 89 0 100 9 39 N 70 99 3 92 9 
907 78 92 97 69 29 78 92 102 61 156 1 92 0 100 12 96 12 79 92 3 71 17 
S09 79 93 so 79 26 11 S7 106 96 3S8 1 99 0 100 9 SI 9 76 46 3 80 6 
3c6e 0 99 S3 78 27 89 92 108 S7 IS9 5 108 0 100 39 S9 14 80 92 3 67 22 
907 81 9S S9 87 28 88 52 III 52 160 0 108 0 100 IN 67 14 89 92 3 73 2S 

1007 62 96 60 8 29 91 92 I11 92 162 0 108 0 100 19 79 19 69 52 3 63 28 
208 83 99 61 90 30 99 $6 118 98 363 0 108 0 100 17 8 17 99 98 3 6S 27 

1107 89 99 62 91 31 97 s8 121 s 169 I III 0 300 19 96 13 96 99 3 69 26 
1 6S 100 68 100 32 100 80 326 21 164 3 19 0 300 7 300 7 1oo 21 3 67 It 
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LARGEST SCALE
IIIL LOCI 1970 CENSUS. MAI SCALE, 10q ITEMS, 0S CASES, SEPT 28,71 


Table 7d 

jCAIF r -TSTIr9 

ITEMS 0 68 

CASES s 8S 

SCALASILITY a 656 

DISPERSION w 131 

DEVIATIONS 

N P 

NON-MODALS 

ZEROS a 173 49 ITEMS a 1036 

ONES a 183 SI CASES 0 1519 

TOTAL 0 356 100 MIN * 1036 

SCALE SCORE SCALE STEPS 

CELLS IN a 1697 29 TOTAL a 32 

CELLS OUT * 61083 71 STEPS/ITEM a R7 

TOTAL a S780 tO STEPS/CASE 8 30 

FREQUENCIES 

ONES 0 1676 29 

ZEROS a 1.01.6 70 

NO DATA * 36 I 

TOTAL $1780 oo 

RANGE 

OVIATIONS IN 

ONES ZEROS 
N P N p 

RANGE 

TOTAL 
N p 

I 

2 
3 

4 
S 
6 
7 

8 
9 
10 

II 
12 
13 
i'. 
15 

16 
I7 
18 
19 
20 
21 
22 
23 
2 

2S 

26 
?7 

28 
29 
30 
31 
32 
33 
3' 

35 
36 
37 
38 

0 

A 
17 

30 
91 
so 
19 

69 
77 
86 

96 
103 
110 
lie 
I2n 

123 
127 
130 
136 
137 
I'. 
153 
IS 
ISA 

117 

163 
166 

16A 
171 
375 
177 
179 
18l 
II 

162 
182 
182 
183 

0 

4 
9 

16 
22 
27 
32 

38 
'2 
'7 

12 
16 
60 
6' 
66 

67 
69 
71 
7' 
7S 
79 
8' 
8'. 
8s 

86 
89 
91 

92 
93 

96 
97 
98 
99 
99 

99 
99 
99 
100 

8 

27 
.2 

$' 
67 
8S 
98 

106 
117 
121 

131 
130 
144 
INS 
Is$ 

159 
165 
168 
169 
170 
171 
172 
173 
173 
173 
173 
173 
173 
173 

173 
173 
173 
173 
173 

173 
173 
173 
173 

S 

16 
2'. 

31 
39 
409 
S7 

61 
68 
72 

76 
A0 
83 
86 
90 

92 
95 
97 
98 
98 
99 
99 

100 
100 
100 
100 
100 
100 
300 

InO 
30 
100 
lO 
100 

300 
100 
100 
100 

a 
3S 
59 

a' 
00 
131 
IS? 

175 
19 
211 
227 
241 
25' 
266 
271 

2e2 
292 
298 
30S 
307 
311 
325 
327 

329 
330 
336 
339 
34l 
3'. 
3'8 
350 
352 
3S4 
31' 

311 
361 
3S5 
316 

2 

10 
17 

24 
30 
38 
49 

'9 
5' 
59 

6' 
68 
71 
75 
77 

79 
82 
8' 
86 
86 
A8 
91 
92 

92 
93 
9 
9S 
96 
97 

98 
98 
99 
99 
99 

100 
100 
100 
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If, however, the structural differentiation of individual sub-communities
 
is scaled, their relative content of structure is small and full of devia
tions. (The many blocks of 'T' deviations in both the Loei and Tha Bo
 
census scales are a clear demonstration of this problem.) For structural
 
analysis, it is essential to combine sub-communities into structurally
 
functioning settlement areas and measure the total structural content as
 
one unit. For Loei which, for instance, contains at least eight sub
communities this summation was easy because the town area was identified
 
as a special division in the district. For Tha Bo, however,"town-villages"
 
were not separated from the rest of the villages in the sub-district
 
(tambon) and the scale contains the ten sub-communities of Tha Bo individ
ually. As a result Tha Bo shows a lower scale content than Loei and many
 
sub-communities of Tha Bo scale very low. There has been no time to correct
 
this by adding the sub-villages in Tha Bo and other settlements and produce
 
a new scale. The importance of this fact in scalogram analysis must be
 
re-emphasized for future analyses: only the sum of the structural content
 
of individual sub-communities is usable in scalogram analysis.
 

The problem became apparent when plotting the Tha Bo census scale
 
score-contours on the map for a comparison with the air data scale contours.
 
Some of the shifting of central villages in Tha Bo can be attributed to the
 
fact that in the census scale several large villages, which really are
 
central villages, scale lower because their two or three sub-villages have
 
been scaled individually, making neighboring homogeneous villages scale
 
higher. The problem is compounded by the fact that some village data may
 
still not be matched with their proper location on the map.
 

Keeping these limitations in mind, the following cursory interpreta
tion of at least the Loei Census Scale (Scale 3) can be made. (Since the
 
census data are for the whole Loei district the scale contains 85 villages.)
 
As in the AP scale the villages appear to be grouped into three major
 
development levels, the first group (rank numbers 1 to 39) contain pre
dominantly farming and service occupations. Elementary educaLion of people
 
over 60 years of age goes only to the 4th grade. (Elementary education of
 
other age groups is present everywhere and has not been put into the scale.)
 
In the second group (rank 40 to 72) commercial and home craft industry
 
occupations appear. The highest education of old people is still only the
 
elementary 4th grade. In the last group (rank 73 to 85) service, commercial
 
and manufacturing occupations have been added for the old and young. Educa
tion for the old goes beyond the elementary 4th grade to the 7th grade and
 
even to secondary education. Secondary education, both general and
 
vocational, has become available for all age groups. Modern public services
 
in the form of water and electricity appear only in Loei town at the top of
 
the scale.
 

The census scales represent only a first rough processing step to
 
identify the village hierarchy of development in the two districts, and be
 
sufficient for a comparison with the AP scales. For a detailed, careful
 
analysis of 'processed knowledge content' considerable refinement through
 
rescaling would be necessary which is beyond the scope of this project, both
 
in purpose and resources. This refind analysis should be done however, The
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scales and the geographic presentation below show that the census data can
 
be highly valuable for the measurement of sub-regional development structure
 
if they are compiled for villages instead of sub-districts (tambons). The
 
elementary unit of local development is the village and town and invaluable
 
information, collected at great costs, is lost by compiling it only for
 
larger administrative units.
 

3. Aerial and Ground Data Comparison
 

The comparison of the aerial photo data and 1970 census data was
 
made quantitatively by correlation and factor analysis and qualitatively by
 
scalogram analysis on maps.
 

The scalogram analysis comparison is presented in the isopleth maps

number 4 and number 15. The comparison maps of the air photo and census
 
scales shows that in general the micro-regi6n and central village locations
 
are almost the same. We take this to be evidence that the air photo data
 
are a valid and highly useful alternative to even very detailed data obtained
 
on the ground. The major implication is that airphoto data can be used
 
anywhere to measure development levels of micro-regions, but are especially

useful in areas that are either very remote or otherwise have limited access
 
for data surveys on the ground. They are also most applicable for any region
 
where the collection of data from aerial photography is less expensive than
 
ground surveys which is especially the case whei. aerial photography has
 
already been taken for other purposes. *
 

The simplest quantitative comparison is by finding relevant correla
tions between ground and air data variables. For instance, the average popu
lation per village from the census data is 1,540 people. The average number
 
of dwellings counted per village on aerial photography is 164, which turns
 
out to be an average of 6.4 people per dwelling. In an area where most
 
dwellings are occupied by a single family this number is highly significant
 
when according to the census data the average number of people per household
 
in Tha Bo is 6.4 and in Loei 6.1. Not surprisingly the correlation coefficient
 
between census population per village and number of dwellings is .98. Other
 
correlation coefficients between the census population per village and selected
 
other variables and correlations between AP scale scores and census variables
 
are shown in Table 8. These quantitative correlations further support our
 
claim that aerial photography provides significant amounts of highly valuable
 
qualitative and quantitative data for micro-regional analysis.
 

*Some indications on the cost of aerial photo surveys have been given
 
by the Engineer Agency for Resources Inventories (EAR1) in "A Program
 
To Speed Land Distribution" March 1969, a report to the Agency for
 
International Development (AID), p.I-3:
 
The costs for new aerial photography at a 1:10,000 scale taken in Vietnam
 
by a private contractor are given as US $13.00 per Km2 and the assembling

of a controlled photo mosaic as $9.00/Km2 . This price for the excellent,
 
high quality photography is considered low; the cost for the mosaic can be
 
much reduced for socio-structural survey work since only map control and
 
not geodetic control is necessary. The cost of the survey work would, on
 
the average, be about one hour per settlement if done by trained pro
fessionals. This cost will depend on the salary rate for such personnel
 
in a particular country.
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TABLE 8
 

A. Means and Correlations of 1970 Census Population with Selected Variables
 

1. Population Means from 79 Villages in Loei and Tha Bo Districts:
 

Population Mean/Village 1970 Census 1,054
 

No. Dwellings Mean/Village 1967 Aerial Photo Data 164
 

Average No. People per Dwelling 6.4
 
6.4
Average No. People per Household (70 Census) in Tha Bo 


in Loei 6.1
 

Correlation
2. Census Village Population Correlated With: 

Coefficient
 

No. Dwellings/Village from Aerial Photography .98
 

No. Institutions/Village from Aerial Photography .97
 

No. Paved Roads/Village from Aerial Photography .80
 

No. Temples/Village from Aerial Photography 
.64
 

No. Estimated School Rooms/Village from Aerial Photography .55
 

The percentile Census Scale Score .75
 

The percentile Air Photo Scale Score 
.64
 

B. Correlations between AP Scale Scores and Selected Census Variables
 

Correlation Coefficient
(per Village) 


.72

Census Scale Score 


.65

Population 

Population in Agriculture 

.63
 

No. people literate 
.65
 

-.54

Percent males illiterate 


No. people with secondary education 
.65
 

No. people with vocational education 
.61
 

No. people working in electric and water services 
.65
 

No. people working in construction and repair 
.55
 

No. people working in manufacturing 
.55
 

Means and Correlations were computed by the BMD Factor 
Analysis Program at
 

the Bureau of Standards Computer Center at Gaithersburg, 
Maryland.
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Factor analysis was used not only to check on the results of

scalogram analysis but also to process the considerable amounts of quantita
tive data collected from aerial photography and contained in the census data.
We were also anxious to see how the factor scores per village produced by
factor analysis would compare with the scale scores in the identification
 
of central villages and micro-regions. 
We discovered that the relationship
between factor scores and scale scores becomes very close if the scores of certain factors are added before they are compared with the scale scores.

Figure 1 demonstrates (for Loei only) the close relationship that 
comes about
if only the first two factors (out of 10) 
were added from a factor analysis
of combined ground and air photo data. 
The relationship becomes almost a
45 degree line which to us means that the scores can be perfect alternatives

in measuring development differences between villages. 
To test this we
plotted the data in figure 1 on a map to see if the same central villages

would be identified. It 
was to late to have the results printed so we
 can only report that almost exactly the same villages were identified as
central villages in this small sample area. 
Those villages identified as
central are indicated in the figure 1. 
In one case only did the neighboring

village become the central village, village AP 9 for village AP-8, and
 
here the two villages are contiguoun and should be taken as one unit.
 

We also tried to find an explanation for why certain factor scores
have to be added before they correlate highly with scale socres. 
Examining

the factors which are correlating with the scale scores, one notices that

the variables contained in these factors also represent qualitative differentiation. 
 In other words, they can be reduced to represent the presence or absence

of a quality, for instance, the industries and educational levels present in
the ground data scale, and in the air data scale, the number of institutional

buildings, school rooms, types of road, temples, estimated hectares of gardens,

paddy fields and hill rice fields.
 

Factor analysis identifies qualitative specializations from quantita
tive variance. 
It does so by grouping some of the qualitative differentiation

into those groups of villages which are stronger quantitatively in certain
qualities, such as high education and larger numbers of non-agricultural

population in agriculture (one factor) versus larger areas of paddy fields,
higher percentages and numbers of population in agriculture and higher

uniformity of village dwellings and villages patterns (another factor).
Those factors which are additive in terms of measuring levels of total development can usually be recognized by adding the scale scores to the factor

analysis. 
We found that the addition of these variables does not signifi
cantly alter the factors in the factor matrix, but invariable the scale scores
load in several factors. We have found generally scale scores to load in
those factors which if added present the closest correlation with the factor
 
scores.*
 

The comparison of ground and air data in both qualitative and quantitative data to us means that: (1) the two methodologies can be valid alterna
tives in measuring relative development levels of villages and (2) that they

process and measure two different kinds of information in data, each one
 
presentingvwluable information for regional analysis.
 
* Since one needs the scale scores to identify the factors to be added for
 

development contours, factor analysis alone does not appear to be a
 
useful method for structural development mapping.
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Figure 18
 

SCALE AND FACTOR SCORE CORRELATION
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The scale methodology through the scale and the scale scores identifies very detailed differences in quality between villages in micro-regions.

Factor analysis in the factor scores measure the quantitative difference
 
between villages but it does not identify except very grossly the qualita
tive difference between villages on which the quantities are based. 
In
 essence the two methodologies complement each other here very highly and

since both air photo and ground data always contain both qualitative and
 
quantitative information, processing the data by both methods produces

more insights into the micro-regional structure than if only one or the
 
other methodology is used alone.
 

We are also interested in a more general conclusion: the qualitative

presence of an attribute in a unit can be assumed to increase quantitatively

(as a variable) as the unit adds further attributes, i.e., rises in the scale.

The two types of data, qualitative and quantitaUive can serve as substitutes

for each other as the availability of reliable data and processing facilities
 
favor one or the other.
 

For instance, even on the printed aerial photographs in this report
one can see the close relationship between levels of qualitative variety

and the increasing quality and quantity of improvements. This relationship

must have a reflection in the monetary value in terms of existing market

prices in each community or in terms of replacement costs. This relationship

could be measured in selected sample areas which should not be randomly

selected but have to be geographic areas which slice across the development

contours from high to low. 
The relationship to be measured is the correla
tion between the development gradient of qualitative diversification of

villages and the gradient of market prices or replacement costs of improve
ments.
 

Similarly, the highest quality of the individual property of
families can be seen as 
being determined by the level of structural quality

of their village. More specifically under this upper level the value of

each property is determined by the relative level of each family within the

hierarchy of families in a community. Again this can be detected on aerial
 
photography. 
If one compares on the photos the most prosperous looking

dwelling compounds between different villages one can see evidence for

the village level determinant. 
One can also see within each community a
 
range of residential complexity from the most prosperous to the poorest

reflecting a hierarchy of property values within the village.
 

*The close relationship between quality and quantity can be clarified by the
 
following three premises:


1. a) Any quantity is generated by a structure which is qualitative or
 
vice versa
 

b)F unctioning of structure must generate and/or use quantity.

2. a) Qualitative differences in structui 
in most cases generate different
 

quantities - or vice versa
 
b)d ifferent quantities have in most cases been generated by different
 

qualities.

3. One can measure quantity by qualitative data of structure or vice versa,
 

any quantity contains qualitative data to measure structure.
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A technique can be developed to standardize quality (value) levels
 
of individual dwellings within the limits of the value levels of particular
 
communities by systematically combining structural air photo data and ground
 
data on replacement value. This relationship can then be employed over
 
the whole region of Pa Mong for total cost estimation and compensation and/or
 
replacement planning. So far, this relationship appears highly probable.
 
The 	actual measurement of it will have to be done by a carefully done study.
 

All of the data sets found usable for scalogram analysis were sub
mitted to factor analysis but to present the obtained results would be a
 
report in itself and far beyond the scope of this study, the primary aim of
 
which is after all the demonstration of structural-symbolic and scalogram
 
analysis and the establishment of their validity in comparison with quantita
tive analysis methods such as factor analysis. We may therefore turn toward
 
the scalogram analysis of several data sets on the Pa Mong Region which became
 
available from Thailand.
 

C. 	The Function of Central Villages and Micro-Regions Identified in Innovation,
 
Agriculture and Needs Data
 

1. 	Central Villages as Innovation Nodes: Annual Village Survey Data from
 
the National Statistic Office (NSO)
 

The Thai National Statistic Office (NSO) annually sends a questionaire
 
to each village headman in Thailand. The questionaire is only two or three
 
pages long and asks questions about population, how much of the major crops
 
is grown at the present and previous year, how many of the major animals are
 
present in the village and what the major four occupations are out of a list
 
of nine. It also asks whether the village has a school and clinic or what
 
the distance to the nearest clinic is. The data returned are not considered
 
to be very accurate by statisticians in the NSO offices. In fact they are
 
used only to produce population estimates and it was difficult to obtain these
 
data because of the claimed inaccuracies.
 

As pointed out earlier, quantitative inaccuracies are not important
 
for scalogram analysis. All quantitative data are reduced to their qualita
tive content in terms of one-zero magnitude anyway. As suspected, the NSO
 
village data have proved to be extremely valuable. Scale 4 was produced from
 
these data which contains very few items, but two extremely interesting ones:
 
corn and kenaf. These two crops have been spreading rapidly throughout
 
Thailand during the last decade. Most of the other items in the scale are
 
structurally not sufficiently diverse. It is well known that almost all
 
villages grow rice, have water buffalos and raise pigs. Perhaps more interest
ing is the fact that also all villages have radios and most have a school
 
and private or public wells. We did not find a way to include the occupa
tional information because the construction of the questionaire provides only
 
information on the four most important occupations out of a total of nine. If
 
the questionaire could provide information on presence or absence of all nine
 
occupations, it would provide ideal structural data since occupations are a
 
primary measure of structural differentiation. (See Census Scale in II-B-2.)
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What remains then are the data on two crops. What they reveal
 
makes up for all other problems of relevancy the scale may have. It
 
shows that a certain number of villages have either the corn or the
 
kenaf crop in only one of the two years (1968 and 1969). We thought
 
it important to see if this could be used to identify the diffusion of these
 
crops from central villages. Map #5 shows that this is indeed the case. If
 
one plots the presence or absence of two crops on the maps according to their
 
presence and then shades in those areas which had one or the other crop in
 
1969 but not in 1968 areas of expansion of the crops can be identified (or
 
vice versa contraction). Close inspection will reveal that the expansion
 
areas in Loei (Map 5) are in peripheral areas of micro-regions furthest away
 
from central villages. On Map 16 we can see that the shaded areas of con
traction of the kenaf crop are merely a reversal of the diffusion process.
 
Cultivation of kenaf was stopped apparently in areas which last started
 
growing it. The maps present a mo-li significant demonstration of the function
 
of central villages as innovation nodes. They provide a validation of the
 
theory which hypothesizes that central villages are communication nodes through
 
which new knowledge passes first when spreading out into the surrounding micro
regions. The effectiveness of scalogram analysis in making quantitatively
 
suspect data useful for analysis is also demonstrated. Not only do central
 
place and structural-symbolic theories predict that there are such innovation
 
nodes, diffusion theory as well has recognized this phenomenon.
 

While our data are for only two years, the 1969 Annual Report of the
 
International Rice Research Institute in the Philippines (IRRI) reports of
 
a diffusion study conducted in the central Luzon on the spread of the high
 
yielding rice varieties between 1966 and 1969. Figure number 13 identifies
 
the district and its towns and villages. Figures 14 through 17 show the
 
spread of new variety throughout the district by points of new adopters. We
 
have added isopleth lines around villages which had at least one adopter in
 
a year and have shaded each are differently to which the new varieties spread
 
during a particular year. The time series of four maps show that within
 
four years the district was covered by new varieties. One can see how earlier
 
adoptors were near the central town of the district and in villages close to
 
it. At the same time as new varieties spread to new villages, diffusion also
 
spread within these villages into their hamlets. These maps are a perfect
 
demonstration of the communication channels for new knowledge in micro
regions and the growth of knowledge processing structure (cultivation of
 
new varieties) along these same channels. Generally, this phenomenon has been
 
investigated for the development of diffusion theory.
 

A diffusion model was purposed by Hagerstrand in 1965:
 

"The purpose of the actual diffusion model is to show how society
 
operates as a communication system when a "disturbance" of the
 
innovation type enters at some point and subsequently is propagated
 
through the network.
 

"....it is important to note that innovations which emanate from
 
the same center but start spreading at different points in time
 
still tend to propagate along similar "roads" and in the same
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Fig. 13. Land use pattern. (},pan, Nueva Ecija. Philippines. 

Source Figures 13 to 17:
 
The Annual Report of the International Rice Research Institute
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FIg. 14. Concentrationorl6 original adopters orhigh.yielding varietir Fig. IS. Concentration of 78 new 'dopters of high-yielding varieties. 
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Fig. 16. Concentration ofnew adopters orhigh-yielding varieties. 1968. Fig. 17. Concentration of new adopters orhigh-yielding varieties, 1969. 
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ft 14. Concentration of 16 original adopters ofhigh-yielding varietie 
1966. 

* Farm planting high-yielding 
rvarieties for first time. 

Total new additons- 609 
Grand total to date - 703 
Total no. of farms -2.217 

No rice planted 

Fig. 16. Concentration of new adopters ofhigh-yielding varieties, 1968. 

Shadings added for this study.
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Fig. 15. Concentration of 78 new adopters of high-yielding varieties, 
1967. 
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, 	 Total new additions- 597 

Grand total to date -1.300 
Total no. of farms -2,217 

* No rice planted 

Fig. 17. Concentration ofrnew adopters ofhigh-yielding varieties, 1969. 



spatial pattern, without of course repetition in details. One
 
gets the impression that information and influences travel in
 
a system of communication with a rather stable spatial configuration. 
The number of links between areas and places seem to
 
remain very much the same over time even when the acting
 
individuals change.
 

"A closer analysis shows that the spread along the initial

'frontier' is led through the urban hierarchy. 
The point of
introduction in a new country is its primate city; sometimes
 
some other metropolis. 
Then centers next in rank follow. Soon,

however, this order is broken up and replaced by one where

the neighborhood effect dominates over the pure size succession."*
 

One can readily see that this model abstracts from emperical data what
structural theory hypothesizes should happen. Diffusion theory was further
developed and refined by Morrill in 1970 who depicts diffusion as taking the
form of an "innovation wave." 
 The graphs of his model reproduced from his
paper represent better than any narrative description the diffusion of new
knowledge(which we feel is shown on Maps 5 and 16 and the maps from the
Philippines)eminating from central villages into micro-regions.
 

We have presented the material from outside the Pa Mong Region as
evidence supporting the central village function as an innovation node.
We want 
to emphasize that central villages are highly important in subregional communication systems, functioning between the district market
 center, the relay point to the outside worM in the region, and the majority
of villages in the market areas. 
 They act as communication centers for any
new knowledge coming into micro-regions and as initiators in the construction
of knowledge processing structure to obtain utility. 
To do this central
villages must have a relative higher level of education and motivation in at
least some of its people. 
Such people of course are mostly developing out
of the local population. 
It may also be that they are attracted to central
villages from the surrounding villages because they find there the better
climate for their aspirations and the resources to implement them.
 

If 
we were able to achieve highly useful results with scalogram
analysis from village survey data of only one year, then the NSO has a
virtual gold mine of'qualitative diffusion data. 
The village survey has been
collected for at least the last five years. 
More importantly the village
survey, with some slight alternations and expansion, could be made to yield
many times over the qualitative information needed for a simple on-going

but effective social inventory survey covering the whole country. 
Professor
Young proposed in 1970 at the Seadag Rural Development Seminary that every
country should and could have such a social accounting system.** 
The
 

*Torsten Hagerstrand, "Aspects of the Spatial Structure of Social Communica
tion and the Diffusion of Information", Regional Science Association Papers,

XVI, Cracow Congress, 1965 pp. 28-29.
 

**F.W. Young: 
 "A Research and Training Program on Social Indicators of
 
Development", Cornell University Department of Rural Sociology, 1968
 
mimiographed.
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(ABSOLUTE AND RELATIVE) 
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Thai NSO system proves that the system is feasible and potentially already
working for even very underdeveloped regions. Development and diffusion
 
maps could be produced from the NSO village data available today covering

at least those regions covered presently by the system. Combined with
 
computer processing capabilities for scaling and contour mapping (see Appendixes C & E)micro-regionaI development maps could be produced for the whole
 
country and kept updated; rural development trends could be monitored in
 
almost 'real time' speed.
 

2. Agricultural Diversity in Micro-Regions: ARD 1968 Survey Data
 

The Accelerated Rural Development Program (ARD) made data from its
1968 village survey in Pa Mong districts available to this study. 
The
data presented considerable difficulties in translation and coding because
of lack of direct communication with the survey takers. 
 The fact that the
original questionnaire was not available made the explanation of some
inconsistencies and problems difficult to correct. 
There are indications
 
that the same questionnaire was used in all the districts on which we have
data but that the survey was not applied the same way in every district.
Some questions were not answered on a district wide basis. 
Answers to some
 open ended questions are very uniform, again on a district wide basis. What
data we used had to be analyzed for each district separately. Still the
data appear very spotty and quantitatively suspect; a problem which, though

much reduced, remained even for scalogram analysis.
 

Nevertheless, we feel that the data contain some useful information
 on agricultural diversity and its distribution in micro-regions of the Pa

Mong areajmuch more anyway then otherwise available. The agriculture of
the region is of significant importance for relocation planning and basin

development. 
Maps 6, 7 and 10 show the isopleth contours of the agricultural
diversification scales for the sub-regions covered by the data. 
One important

phenomenon can be identified at once: 
 high points in the agricultural
diversification contours are not perfectly matching the major central villages
and towns. They especially shift away from those market towns and central

villages which have substantial areas of good, flat paddy land.
 

There are two reasons which may explain this shift. First, the ARD-
Agn. scales contain more data on crop diversification then on specialization

and technological differentiation.* 
 The forces for crop diversification are
strongest where the land quality and/or market do not permit profitable
specialization such as in rice or tobacco. 
The second reason is social
 structure. Diversification can only take place where the knowledge of, and
markets for, diverse crops is available. These two factors meet most often
outside, but near central towns or major central villages. Central places
relay necessary information and inputs and also provide market channels to
the outside. 
From the available data on the Pa Mong Sub-region it appears
that high points of agricultural diversification will occur in the hilly
footlands next to flat areas where towns or major villages are located.
 

*Agriculture has this scaling peculiarity: 
 crop diversification scales and
 
technological differentiation do not always correlate closely geographically.
Crop diversification is influenced by the factors mentioned here while

technological differentiation will follow more closely the general development

gradient as in the AP-scale.
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These are areas were flat paddyland becomes less and less available and
 
uplands have to be cultivated more intensively. This requires diversifica
tion into commercial upland crops such as corn, kenaf, cotton, or tobacco.
 
The scales also. show that in animal husbandry the raising of cattle is
 
becoming important in the modernization of more remote, hilly regions.
 

The ARD scales on agriculture must be taken as tentative. They are
 
presented because so little detail is known on agricultural development
 
in the Pa Mong Reservoir Sub-regions. They do contain more information
 
on the structure of agriculture than either the AP or NSO scales which they
 
do not contradict but complement. Further analysis can be done by combining
 
the agricultural data from the three data sets into one scale. The ideal
 
would be, however, to obtain better data from both aerial photography and
 
somewhat expanded NSO village surveys.
 

3. 	The Structure of Expressed Needs in Micro-Regions: ARD 1968
 
Survey Data
 

The expressed needs of villages is socially structured new knowledge
 
without access to utility producing structure. If new knowledge, as we have
 
seen in the previous sections, flows down the development gradient (village
 
hierarchy) of micro-regions after entering through central villages, then
 
the high points or the greatest variety of such new knowledge expressed in
 
needs should be in or near these innovation nodes. Many central villages
 
which have already access to the processing structure of new knowledge will
 
not express such needs but their neighboring villages will.
 

Expressed needs are more than simply new knowledge: they are
 
also the beginnings of solidarity effort for it takes a certain amount of
 
unity to express such needs for whole communities. The best questions to
 
tap such community concensus on needs should be open ended with only a
 
general subject lead is given. The 1968 ARD Survey contained three such
 
questions, namely., what does a community need: (a) for work (b) for
 
security and (c) .-or welfare. Responses to such open ended questions present
 
a problem for scaling the information. Usually the answers are given on
 
different aspects of a single problem. For instance, for work needs different
 
villages mention new xarieties, others new seeds, better seeds or new crops.
 
All are related to improved plant varieties. Another group of specific
 
aspects is related to extention teaching. Such needs are expressed as desire
 
for training about new varieties or about new crops, for teaching on the use
 
of fertilizer and insecticides or the need to control pests. Only once was
 
the need for a government agent to do the training mentioned specifically.
 
The second group of non-agricultural needs related primarily to facilities
 
and services and more or better government attention and protection.
 

Because of the necessary refining and combining of need data, we
 
were not able to process the non-agricultural data into presentable scales
 
by the program. We had to complete the scales manually without typed
 
outputs. Neither was there enough time to produce isopleth maps from these
 
scales. We were able, however, to plot scores of the Need Scale cn maps
 
and check the high points to test the above hypothesis that their location
 
should be near but outside central places.
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Table 10a 

LARGEST SCALE 

-PRt; I-rAND 3, .RlCu,'TURE SCALE o
OUONARLA lq'RCS. 

ITEm STATiS;IrS 

NON SCAL D|S
DEVIATIONS
FREQUENCIEs 

ABIL PER


'CALE scALE 

TrTAL MODAL O N 

STEP ONES ZEROS NiNrS ONES ZEROS P N P ITT SIRANK SCORE 	 P N P N P N 
P N P N P NN Nto N P P 

o 100 0
0 8 O01071 0 287 0 424 0 

6 70 0 0 0 16 1 0 S9 S867 


PEANUT CROP 	 0 287 0 2 0 0 0
0 159 8 68 0 ISO 0107 


WATERMEL*CROP 6e '600 SS 39 0 
0 |59 So 646 o ISO 0107S 0 207 0 2# 0 0 100 0
16 INS 


3 |6
38S
68 SNS.4700 0

FRUIT ORCHARD 	 0 ISO 01075 0 287 0 N2N 0 0 |OO 0
 

S3 379 0 0 16 1NS 0 So98 63131o
NEED FOR WKILANDILAND.RV 66 	 0 287 0 N42 0 0 00 0
 
16 INS 0 159 S8 631 0 IsI 0107S


68 1330 52 371 0 0
PRIMARY INCICOTTON 	 0 .424 0 0 OO 0

0 |59 S8 699 0 ISO 01071 0 287 


&8 W37 S 364 0 0 16 INS

SECONDA.INCITRADING 	

SO 3s; 0 0 16 1NS 0 IS, S S63 0 IS5 o|0s 0 287 0 N2N 0 0 0o 0
 
68 SqSN
SECONDA.INCIFARMING 	 0 2 4 0 0 oo 0
 

16 INS 0 159 S8 53 0 Ise8 0107 S 0 257 

68 S 	O70 e 3S 3 0 0
ECONDA.INCICASAVA 


0 16 INS 0 159 So 56 o0 ISO 0107S 0 287 0 N2. 0 0 t0o 0
 
68 SNM G 8 336 0


ECONDA.INC:ORY DIGGING 

0 16 INS 0 IS9 S8 U6 0 Is° 01075 0 287 0 42N 0 0 100 0
 

O7 66 2NSO 336 0
ECONDA.INCLIVESTOCK 	 0 24 0 IOO 0

16 INS 0 IS9 S8 S20 0 1S8 1O75 0 287 0 


68 25A0 4 329 0 0
RENTED LAND 	 2'1 0 0 o0 0
0 .59 So 10 0 Ise 0107S 0 287 0

68 SS60 %S 321 0 0 16 INS
ECONDA.INC:FRUITS 	 0 0 too 0
0 IS 59SO N 0 158 0107S 0 287 0 24 

68 SSO NN 307 0 0 16 IS
ECONDA.INCISESAME 
 01075 0 287 0 N2l 0 0 t00
INS IS9 0 18 	 0 q2 0 00 0


0 16 0 58 488 	 0 287 0 

EC ONDA.INCGALANGA SPICE 6 00 3 07 

0 16 7 0 IS 0107 

SECONDAINC:WATER MELON 0 1600 N2 300 0 

00 100 0
 so 0 0 is 01075 0 287 0 100 0
 
SESAME CROP 68 7170 No 286 01071 0 287 0 N2N
NI 293 a 0 16 INS 0 119 0 IS:O 0107 0 287 0 N42N 01700 0 6IS 0 119 S8 N25 	 0 010 0

REAS.LOANITOBACCO 	 58 0 ISO
019 429 


68 7290 39 279 0 0 16 INS 	
0 287 0 424 0 0 t00 0
 

REAS.LOAN:PUMP 	 0 159 58 3493 0 150 01075 

38 271 0 0 16 INS 	 0 010 06
68 7300 	 027 0NN
REAS.LOAN:CAT.BUFFALO 	 INS 0 119 833 0I~001 I I 0 2

7310 37 2&q 0 0 16 
1 159 57 377 0 IS: 11075 0 287 1 N2q

REALON:OKIbe6 217 0 0 16 INS
8 2 0 3
NE AD FORAN KINR E 	 I I 0 49
I '22
0 287
IS 11063 	 I I V I
57 361 0 027 IN0
018 110
17 N6 

Ne 3 20 3 2N32 0 16 INS 1I19 	 I1 ' 1 So0 1610 34 0 	 IS: 11038 0 287 17 0 

SECONA.INCSUGARCANE 3 0 0 16 INS I Is8 17 330 0 	 I 1 0 68C NE 6 0 3 	 1102 5 0 287 I 'MIS
SECDNDA.INCI SUGAI 6 7 31 5 0 15a 

SE. NO OI 6 P A T 6 299 0 118 2 1013 0 287
0 6 0 32 229 0S 6 I S 2 '413 2 I a 97 

ECONDA.IN CICON 6 40NN3 222 9 0 0 16 INS 1 ~ 1 
2 988 0 287 2 '4O 2 I 0 SN00 0 16 INS , 2 IS7 32 28 4 7N1 8 

GG L 68 22S0 30 22NSUG NA 1CE 	 3 NON 3 2 083 963 	 0 287
S5 271 0 135 

68 37 29 207 a0 a 6 INS 3 16 	 3 2 0 '07

NEEDGR	CANIE S FED 
0 16 5SSIS260 0 3S 3 92S 0 287 3 398 


ECNAICO TPOUT68 0 6 INS 30215 S42'45 0 13 5 N 88 0 287 N 1391 N
176 20 0 3 0 77
 
NEED FOR OK IR E S ES 68 2 090 

S 383 5 N 0 3
R S40 

I 3 230 0 287
0 13S S 838 0 287 N 0 S3
6 IS 216 0 135 6 771 6 372 6


2626 16 0 INS 6 IS2
310 193 00S 16 52 

CU FORFOR WKK IEEXTENS0NS UONSRVR T 6868 3140 	 6 N 0 SI
NEED 	 l6 6 IS 202 0 135 6 700 0 287 6 3S9
6 S 2S 179 0 0 INS 52
CHN 


PHIGSEN 68 1270 23 164 0 0 16 INS 6 1N9 12 173 0 I35 6 621 0 287 6 333 6 N 0 SI 
DUCGS 68 1300 22 117 0 a 16 INS 6 IN7 S2 IS9 0 135 6 75 0 287 6 333 6 N 0 51 

9 0 61 
0 0 1 INS 64IN 1 S 0 13S 6 'OO 0 287 6230 

a 5620 21 ISO |N3 '6	 IoSECONDA.,4CCUCUMERS 0 0 16INS 12 	 3 280 S N NO
68 3600 20 143 	 1 O1323713 3210 0 287 

CORN CROP 	 2 3 1...136 Sn 
68 2300 19 136 	 22 IN NO19 27N 1&PASTURE 	 128 0 100 7 213 12 287

130 36 	 4S

5320 18 129 27 N7 IN 127 22 	

2 12S IS 211 17 233 22 lb 23 
PRIMARY INC:GENERAL FARM. 68 

6N 13 118 36 132 22 118 0 100 	
23 17 0 81

5310 17 121 19 	 0 100 23 216 23 196 0 89
 
PRIMARY INCIGLUTIN.RICE 68 	

12 109 3S1121 23 112 0 100 0 1o 21 ISS 21 1N. 21 IS 

0 100
IllI so T00 37 Ill 21 10o
68 3SO10 100 12 109
IS 107 S8
JUTE CROP 	 68 SN-0


SECOPDA.INC;JUTE 

1 to00100 
 1 to0 

10 11 100 7 100 51 100 0 100 	
6 62 3IN Ion 6 	 1 100 3 98 a Ia S'430 	 0 00o28as 91 9 7 78SECONDA. INCISANANA 	 8 98 s0 86 1 63 1 97 2712 1091 19 72 0 10068 37s0 13 93 9 82 9 96 	 12 9 s0 Is

12 86 9 16 	 2 9S 6 87BANANA CROP S490 	 0 100 SO68 	 59ECONDA.INCIFISHING 79 t0 17 8 73 12 93 '6 	
89 1 7N 12 9 92 I 

68 3110 It 	 0 100 0 0 I 

NEED FOR CKUIRRIG.AATER 	 13 22 7 64 12 89 ' 46 

68 1390 10 71 	 0 72 IN 10 100 0 
SECONDA.INC:VEGETALES 	 3 24 100 0 0 0 87 

1'0 2N 6 55 IN 86 20 	 72 17 12 100 0 
2200 9 44 	 0 0 87 0 11 87 7768 	 NI 28 0 77 0 2 87 2 72 1

KITCHEN GARDENS 	 S '45 17 82 2'4 77 0 08 17 17 29 IS 77 19 17 17 39 SN 
SECONDA.INC:TABACCO 68 21S0 7 23 12 0 SS 0 0 IN68 1360 S0 37 6N N 36 	 82 14 67 23 
TOBACCO 	 q9 SN 3 27 31 72 17 37 21 IS 1i 63 

3190 6 43 	 0 0 17 NS 

NEED FOR |KITRACTOR 68 

2 Is 37 62 21 6 0 SS 	
0 1 oo 0

1 36 	 SN 93 0 0 0 0 03120 	 0 01 1S0
NEED FOR WKIIPRV.VARIET. 
68 

I 918s 16 0 	 0 0 0 t00 0
291 8o00 	 0 0
68 2400 	 0 61 0 0 0 

UNCULTIVATED LAND 	 58 100 I 9 50 34 0 a 0 0 0 0 Io 0 

68 1200 3 21 	 5 0 0 0 017 0 0 0 	 0RAT*1SUFFALO 	 100 I 9 58 0 0 0 a0oo 
. . a 67S0 2 58 	

0 0 0 o SS 0 0 0 0 
COCONUT PLANTATION 	 1 9 071sooo 

PADDY RICE 
 68 2460 
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Table lob 

.
99A AND DATA, £4 . SCALfs PrOv. 1 fiT.3001.7# SUN l, oq o. 1 11110q 

ITEM STATISTICS
 

RCALE SCALE FREOUENCIES nEVIATIONS NON %CAL 
DIS
 

NAME 
RANK SCORE STEP ONES ZEROS NINES ONCS ZEROS TOTAL MODAL A81L PER
ID 
 N P N P N P id P N P N P N P N P N P ITY SION
 

CUCUPBER COOP 60 3650 51 243 C a 20 It8 0 113 104 520 0 116 0 242 0 lie 0 179
NEED FjN "-K:PROUC.LOANJS 116 3220 50 230 0 0 70 Ito 0 113 

0 0 Inn 0
 

IO 505 0 116 0 242 0 13 0 179 0 a lon n
PRIMARY INC3GENJERAL rAR. 64 5320 49 231 0 0 po its 
 0 113 104 490 0 116 0 242 0 138 0 179 0 0 100 0
SECONDA.lh¢erARmlliG 6$ S4l0 48 229 0 0 20 lie 0 113 ION 475 
 0 116 0 242 0 138 n 179 0 0 100 0
ECONDA.IIJC:FlSmIjG S490 N7 22" 0 0 ?p Il8 0 113 10
6A 
 460 0 116 0 2N2 0 138 0 179 
 0 0 100 0
OTHER LANi) -0l.1It.G 6A 2600 46 219 0 0 70 1A 
 0 113 445 116 0 242 0
95 9 138 n 179 0 0 lof 0REAS.LOAN!TOOLS 
 68 7260 45 214 0 0 20 118 0 113 104 432 0 110 0 242 0 138 0 179 0 100
REAS.LOA'J:SICK LlVrSTK. AR 7240 0 f
44 210 0 0 ?0 11 1"113 103 417 0 110 I 242 0 138 I 179 
 I 0 0 bO
ECONOA.INC:CASAVA 
 48 4S50 43 20% 0 0 20 
118 1 112 103 402 0 110 I 241 0 
13A 1 17A 1 0 n 93
ECONOA.Ildc:rORFST PRODUCT 6A 
 5460 42 200 0 0 2r 118 I 112 103 387 0 110 
 1 240 0 138 I 17A 1 0 0 300
fCnNnA.INC:OgRT DIGGING 64 4I
S470 0 110 1 23h 0 3J8 I 177 I 0 n 96
 
195 0 0 ?% I110 I 2 103 372 


REAS.LOAN:AUY RICF 
 A 7250 No 190 
 0 C 20 II I 112 103 358 0 110 I 237 0 138 1 177 1 0 0 50
NrED FflP W:IRRAMICRATS A 3210 
 39 IA 0 0 20 11A 2 112 1n2 343 0 110 2 236 0 134 2 176 2 
 0 0 97
NEED rl K:MARKET 64 3200 34 101 n 0 20 I18 
 2 112 102 324 0 110 7 233 n 138 2 175 2 0 n 92
SECONnA.I,,C:TRAnIPJ- AA 
 537f 37'176 0 0 7n Ila 2 112 In2 314 
 0 110 2 230 n 13a 2 174 2 n
NJEED FOR K:LIVFST FErnS 6 3170 36 171 0 0 20 110 
n A4


2 112 1n2 299 0 110 2 227 0 Ila 2 173 2 0 0 71
[COIDA.IItC:LIVrSTOCK 
 6A 5'1A0 35 167 
 0 0 ?0 118 2 112 102 264 0 110 2 225 0 3 2 172 2 0 93
NdE.) FOR
o:|IfPR.ANR0EEO AR 
 31A0 34 162 0 0 ?m 110 2 Il1 1112 270 0 110 
0 


2 222 0 IJR 2 171 2 0 n 63
SECONDAoINCIOAY LABOR 
 6A 5300 33 157 0 0 2n 11A 3 III 101 255 0 
110 3 219 0 338 3 170 3 I 0 85
COCONUT PLANTATION 92 6750 32 357 0 0 2r la 3 III 
101 241 0 110 3 215 0 138 3 1AR 
 3 I n 86
NEO FOR 1;K;LA,- j ANO.SRV A 3100 31 INA 0 21
1 0 1t 4 11 100 226 0 110 4 211 O 
lie 4 166 4 1 0 71
REAS.LOAN:JXITE 
 6 7230 30 143 0 0 70 18 4 III 
 100 212 0 110 4 205 0 3N8 4 164 14 0 50
SFCONOA.INCBANANA 
 68 540 29 130 
 0 0 20 1IA 5 110 99 190 n 110 
 5 200 0 138 5 162 5 I 0 96
ECONOA.INC:COCONUT 
 60 5440 28 133 0 0 20 11 7 110 97 103 
 0 110 7 193 0 130 7 159 7 1 n an
BANANA CRop 64 3750 
 27 129 0 0 2n 110 8 109 96 
169 0 110 A 3R4 0 138 A 156 A 
 2 n 87
REAS.LOAN:T34ACCO 
 6A 7170 26 124 -1 I 1 9 
112 
 4 109 100 156 0 110 3 173 0 138 3 151 4 I 2% 56
NF:ED FOR .'.K:EXYFNSION SV 6R 3140 25 119 I I 19 112 II 108 
 93 141 0 It0 10 168 0 130 lo 150 
 II 2 9 65
SUGAR CANE 
 6A 2250 24 II 1 I 19 112 14 
108 70 12R I 110 13 355 0 138 13 
144 IN 3 7 42
NFEn FOR X:TTQACTOR AR 3190 23 110 1 139 12 107
28 76 117 0 101 27 137 0 3)8 27 137 24 6 4 52
UNCULTIVATED LAND 
 68 2410 22 '05 Io4 no 
 14 106 60 104 42 106. 2 101 0 100 42 
130 42 173 42 9 0 76
 .... ........ 
 o 
 ..........
ES.L :COTTON 68 7220 21 i0 I 1 17 
.......


Ir0 I 100 103 100 0 1O 0 00 0 130 0 Io I 0 3o 0
REIITED LA',? 
 64 2550 2C 95 17 16 16 94 35 
100 69 85 0 OO 1 300 0 300 10
REAS.LOAN:CROPS lo 35 7 49 26
68 7210 34 90 31 30 is A8 41 97 63 
 75 0 100 14 75 4 300 I8 90 %1 
 9 56 16
CORN CROP 
 64 3hrO 18 BA 36 35 34 42 46 94 58 66 0 100 13 56 3 76 
 16 aI 46 10 65 15
SECONDA.INC:JUTE 
 68 5400 17 41 47 45 13 
 76 42 91 62 50 0 100 3 38 B 94 11 72 47 9 74 9
NEED FOR VKIIMPRV.VARIET. 4n 3170 16 76 
 49 47 12 71 47 88 57 49 0 00 - 6 34 0 87 '4 66 47 10 70 II
PIGS 
 68 5270 15 71 54 52 II 65 53 
 84 SI 41 0 100 0 26 1 79
PASTURE I SB sI 11 98 1
68 2300 14 
 67 63 S9 tO 59 7 80 32 39 65 lO 6 26 0 79 6 so 7 1 
 14 24
SECONOA.INC:VFGETABLE% 
 64 5390 13 67 68 A5 9 53 
 71 80 33 29 0 56 9 18 6 79 
 IS 55 33 7 55 15
DUCKS 
 60 5300 12 57 81 78 0 47 
 78 74 26 24 0 56 I 5 4 /3 S 46 26 5 83 3
NEED FOR AK:CRnP SUPPL!ES 68 3150 II 52 03 pO 
 7 41 79 69 25 21 0 56 0 4 
 4 70 N 44 25 5 84 4
NEED FoR IKIPRICE SUPPORT 6" 3330' 10 8 35 -'83' -63 "214 8885 
 17'0- S6 I 4 *6 66 
 ' 7 42 21 4 67 10
TOBACCO 
 68 2150 9 43 90 47 
 5 P9 85 56 19 14 0 56 0 3 5 
 61 S 38 19 & 74 9
CHICKEN 
 60 5250 8 30 95 91 4 24 92 50 12 
 11 0 b6 2 3 5 56 7 35 12 
 3 42 6
KITCHEN GARDE14S 48 2200 
 7 33 99 95 3 18 95 43 9 10 
 0 56 0 0 4 52 4 31 9 2 56 5
NEED FOR MK:IRRIG.WATF" 68 3110 
 6 29 100 96 2 32 97 36 "7 8 0 
 56 0 0 3 48 3 29 7 1 57 9
REAS.LOANIFARMING 
 64 7160 5 24 104 I3O 
 I 6 66 29 38 7 0 56 0 0 34 146 34 28 38 8 0 60
PADDY RICE 8 ...... 68 2490 
 4 19 304 100- .6.. 61 24 
 13 .2 30 56 013"12--13 7 
 13 3 0 64VILLAGERS IN DEBT 
 ..60 2650 3 14 104 nO I 6 
 S2 19 0 0 52 35 0 0 0 0 
 0 0 0 0 I0U 0
WAT.BurFALO 
 6 9200 2 in IO Ina I 6 104 16 0 0 0 0 0 0 
0 0 0 0 0 0 100 0
PRIMARY INCIGLUTIN.RIEr 68 S310 I 
 304 310 I 6 304 8 0 0
0 0 0 0 0 0 0
0 0 0 100 0
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Invariable high points of the need scales are the neighboring villages
 

of central villages. Often these high points of needs match the high points
 

of the agricultural differentiation scales described in the previous section.
 

But not all agriculturally highly differentiated villages have also high
 

scores on the agricultural need scales.
 

As theorically expectedcentral villages do not scale high in
 

these need scales; but several non-scaling needs which were expressed such
 

as needs for a market or electricity should have and did come only from
 

central villages. Of the five markets desired, four were identified to have
 

come from central villages. The other from a village where the name and
 

location had to be estimated and the chance is high that it is misplaced.
 

The need for electricity was expressed by two villages which are adjacent
 

to Chiang Khan where electricity is already available.
 

The content of the agricultural need scales is presented in the
 

items statistics tables lla and b and scale 5. The most often mentioned
 
items are irrigation water, crop supplies, improved varieties and tractors.
 

The extent to which these needs are recognized in nearly all villages in
 

the sub-regions in the Pa Mong area is surprising. It shows to what extent
 

a real potential exist for modernizing the agriculture in the region. Whether
 

this potential will be realized or not will largely depend on whether the
 

marketing structure and transportation, i.e., the institutional distribution
 

system for inputs and outputs of agricultural production can be constructed
 

or not. The vigorous road building program by the ARD program certainly
 
appears to be a big step in the right direction.
 

The non-agricultural needs scales are equally enlightening and also
 

more interesting. The most universally felt needs are for improved government
 

attention and protection. The second most felt need is for improved health
 

services. Other needs expressed are for facilities for drinking water such
 
as wells or water works and better roads or streets. One specific need
 

aspect expressed for the first most important need categorylgovernment atten

tion and protection, is particularly important to be mentioned: better
 

government performance. Needs were expressed most generally as, the need
 

for officials; but some were more pointed in expressing a need for "more
 

humble officials or better informed officials, or for a district inspector,
 

or for 'on guard' officials". The last group of specific needs concerns
 

security needs which most often were expressed as either the need for police,
 

or arms, milita volunteers, attention to communist or communist control, govern

ment explanations about communists, or sometimes simply bandit control."
 

The security need expressions are particularly importanL in that they
 

indicate the following potential problems that could arise during the development
 

of the Pa Mong project: relocation justice; the formulation of preparatory
 

policies and the actions to be taken before the relocation project can begin.
 

The expressed needs signify both an opportunity and a danger to the concerned
 

governments. At least those people in each village which answered the ARD
 

survey and expressed these needs appear to be on the side of the governments
 

and are willing to contribute their own effort and cooperation in solving
 

security problems. These people also appear to be expecting a government
 

capability to improve its own performance both through the action of its
 

officials as well as by providing arms and personnel for better self protection.
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Table lla
 

080N ARD DATA# AGRICULTURE SCALE, PROVINCE 2, 
DT. 2 NEED SCALE.
 

ITEM STATISTICS 

SCALE SCALE FREQUENCIES 

A ID 
RANK 

N P 
SCORE 
N P 

STEP 
N P 

ONES 
N P 

ZEROS 
N P 

NINES 
N P 

NEEQ FOR *K:LAND-LAND-SRV 68 
NEE) FUR ~K:PRICE SUPPORT 68 
NEED FuR WK:IRRADIC.RATS 68 

3180 
3130 

3210 

12 240 
11 220 
10 200 

0 
0 
0 

0 
0 
0 

6 120 
6 120 
6 120 

0 102 
0 102 
0 102 

39 487 
3q 431 
39 375 

0 
n 
n 

0 
0 
0 

NEED FOR iK:PRODJC.LOANS 
NEED FOR 6K:EDUCAT.LOANS 
NEED FOR ,vK:LIVEST FEEDS 

68 
68 
68 

3220 
3230 
3170 

9 180 
8 160 
7 140 

0 
0 
0 

0 
0 
0 

6 120 
6 120 
6 120 

0 102 
0 102 
1 102 

3q 319 
3A 263 
37 207 

n 
0 
0 

0 
0 
0 

NEED FOR NK:AARKET 68 3200 6 120 0 0 6 120 2 102 36 153 0 0 

NLED FOR aK:CROP SJPPLIES 68 3150 4 80 24 63 4 80 26 89 12 65 n 0 
NEED FOR wK:IMPR.AN.BREED 6B 
NEED FOR wK:IMPRV.VARIET. 68 

3160 
3120 

3 
2 

60 
40 

29 
33 

76 
87 

3 
2 

60 
40 

27 
31 

67 
45 

11 
7 

47 
31 

0 
0 

0 
0 

NEED FOR rK:IRRIG.dATER 68 3110 1 20 37 97 1 20 24 20 14 21 0 0 



Table llb
 

0060 ARD DATA PROVINCE 1, AGRICULTURE SCALE, NEEDS. 12 ITEMS
 

ITEM STATISTICS 

SCALE SCALE FREQUENCIES 

RANK SCORE STEP ONES ZEROS NINES 

NAME ID N P N P N P N P N P N p 

NEED FOR WK:PRODUCLOANS 68 3220 12 200 0 0 7 117 0 103 102 313 0 0 
NEED FOR WK:EDUCAT.LOANS 68 3230 11 183 0 0 7 117 0 103 102 277 0 0 
NEED FOR WK:LIVEST FEEDS 68 3170 10 167 0 0 7 117 2 103 100 241 0 0 
NEED FOR NK:MARKET 68 3200 9 150 0 0 7 117 2 102 IO0 206 0 0 

NEED FOR WK:IRRADIC.RATS 68 3210 8 133 0 0 7 117 2 102 100 170 0 0 

NEED FOR WK:LAND-LAND-SRV 68 3180 7 117 0 0 7 117 4 101 98 135 0 0 

NEED FOR VK:IMpR:AN:BREED 68 3160 6 100 1 1 6 100 2 100 100 100 0 0 

NEED FOR TRACTOR 68 3190 S 83 25 25 5 83 28 99 74 65 0 0 
NEED FOR WK:IMPRVVARIET. 68 3120 9 67 53 52 q 67 47 91 55 38 0 0 
NEED FOR WK:CROP SUPPLIES 68 3150 3 50 76 75 3 50 77 77 25 19 0 0 
NEED FOR WK:PRICE SUPPORT 68 3130 2 33 85 83 2 33 81 53 21 10 0 0 
NEED FOR WK;IRRIGWATER 68 3110 1 17 96 94 1 17 95 29 7 2 0 0 



Scale 5
 

005 ARD DATAq AGRICULTURE NEED SCALE, PROVINCE 2, DT. 7
 

LARGEST SCALE
 

I a 0 0 0a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 
CASES 1 1 5 4 0 9 8 7 6 7 5 4 3 2 3 2 4 3 2 6 6 1 5 1 CASES
 

3 3 1 1 3 3 3 3 3 2 2 2 2 2 1 1 3 3 3 2 1 1 3 2
 

I iD.... 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 o,9D I
 
T .* T

E •0 0 0 0 0 0 0 0 a 0 0 0 0 0 a 0 0 a 0 0 0 0 0 0
 
M •0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2
 

S * RANK 1 2 3 ' 5 6 7 8 9 0 1 2 3 q 5 6 7 8 9 0 1 2 3 4 NAME 

3170 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NEED FOR WK:LIVEST FEEDS 68
 
3180 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NEED FOR WK:LAND-LAND-SRV 68
 
3130 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NEED FOR WK:PRICE SUPPORT 68
 
3200 
 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 U 0 0 0 0 0 0 0 NEED FOR WK:MARKET 68
 
3210 8 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NEED FOR WK:IRRADICRATS 68
 
3220 
 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NEED FOR WK:PRODUCLOANS 68
 
3230 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NEED FOR WK:EDUCAT-LOANS 68
 

3190 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000.0 0 0 11 NEED FOR WK:TRACToR 68
 
3110 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 
o1" 1 1 1 1 1 1 1 NEED FOR WK:IRRIG.WATER 68 
3160 3 0 0 1 1 1 1 I 1 1 1 1 1 1 1 0 1 0 1 1 1 0 0 NEED FOR WK:IMPRANBREED 68 
3120 2 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 1 NEED FOR wK:IMPRVeVARIET* 68 
3150 1III1111 11111 0 1 1 1 1 NEED FOR WKCROP SUPPLIES 68
 



The danger presented by this information is this: if this initial
 
degree of cooperative solidarity is disappointed and instead is given fuel
 
in the form of sociLal injustice it will have little difficulty in growing
 
rapidly into an anti-government force which will certainly be capable of
 
preventing the Pa Mong project or halting it at any time during its
 
construction. This danger is all the more real if exploited skillfully from
 
the outside by anti-government interests.
 

A note of irony may be pointed out: if it is assumed that the
 
construction of a road network in the remote regions of Pa Mong will by
 
itself contribute to the reduction of anti-social or anti-government agita
tion then this assumption is perhaps tragically wrong. Along these roads
 
will flow ever more increasing amounts of new knowledge which per force
 
will raise expectations rapidly for access to the utilities from such new
 
knowledge. If access to such utilities in the form of new crops and new
 
varieties, better markets and better prices and in general higher levels of
 
living from a better service performance of both public and private structures
 
is not forth coming, than the new road system will ultimately contribute only
 
new fuel to the present stress and agitation and have the opposite effect of
 
the one desired.*
 

One other important relationship should be mentioned at this point.
 
Expressed needs are central to the concept, if not ideology, of community
 
development. We have shown above that these expressed needs are theoretically
 
predictable and methodically measurable. In fact, structural-symbol4c theory
 
and methodology were first conceived to be applied as a potential theory of
 
community development.**
 

Though the theory and application have grown far beyond the community
 
level, both still are the best available tools for measuring and demonstrating
 
the validity of the community development concept. As such the application
 
can contribute much towards the reduction of the more ideological and highly
 
subjective aspects of past and present community development programs.
 

*T. NAKAHARA and R.A. WITTON, "Development and Conflict in Thailand". Data
 
paper No. 80, SEA Program Cornell University, Ithaca, N.Y., 1971.
 

**Frank W. Young and Ruth C. Young: Toward a Theory of Community Development,
 
in R. J. Ward "The Challenge of Development", Aldine Publishing Co., Chicago,
 
1967, pp. 455-463.
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CHAPTER III
 

PA MONG QUANTITATIVE RELOCATION DIMENSIONS
 

A. The Pa Mong Reservoir Population and Settlements:
 

1. According to Bureau of Reclamation, Report and Appendixes.
 

The only resettlement quantity given in the Bureau of Reclamation report
 
is the numbers of families in Thailand and in Laos to be resettled (on page IX-15
 
in the main report). Thus 24,550 families in Thailand and 19,905 families in
 
Laos will have to be evacuated from the reservoir. This information is referenced
 
to studies done by the Department of Social Welfare in Thailand and to a Cadastral
 
Survey in Laos. Both of these surveys are reproduced in Appendix 7 "Corollary
 
Studies" of the USBR report.
 

The USBR report does not state the total number of people nor the number
 
of settlements involved in the relocation problem. (The paragraphs on resettle
ment identified in the USBR report during the course of this study, have been
 
reproduced and are presented in Appendix B to this study.) It is customary for
 
resettlement costs to be given in dollars per person displaced, while the extent
 
of the problem is often expressed in numbers of settlements to be inundated.
 
Although the Bureau Study does not present this information it may be derived
 
from data contained in the report and appendices. Study 7, in Appendix VII,
 
presents the cost estimates for population to be resettled from Thai areas of
 
the Pa Mong Reservoir. Numbers are given per district involved. Adding the
 
number of people of about four districts one arrives at the total of 169,078
 
people for the Thai part of the reservoir. Study 11, the "Pa Mong Reservoir
 
Cadastral Survey"in Laos, gives the total number of people to be 104,465.
 
Adding both, one arrives finally at the number of people to be 273,543 in the
 
Pa Mong Reservoir. The Bureau of Reclamation resettlement cost figures there
fore are based on a population of about 275,000 to be relocated. It must be
 
kept in mind that these are 1968 population estimates and not estimates of
 
the population likely to be in the reservoir when flooded.
 

2. Estimation from Older Maps
 

During the course of this study various other sources where examined
 
and numbers of settlements, families and population were estimated. Each time
 
a new source was found the figures improved in accuracy. The first source of
 
new information was the village count done by EARI on 1:250,000 scale maps for
 
its Pa Mong Islands Study. The affected number of settlements was estimated
 
to be 500. Based on an average population per village it was estimated that
 
in 1990 the reservoir area would have a total population of about 500 to 520
 
thousand people. These figures were presented to the May 1971 SEADAG Mekong
 
Seminar.
 

A second attempt for more accurate data was made by identifying the
 
250-meter contour line on 1:50,000 scale maps. This second count of villages
 
below the 250-meter contour line identified 476 villages to be inundated by
 
the 250-meter level reservoir. At the same time it was possible to identify
 
villages which were located between the 230 and 250-meter elevations and which
 
therefore were spared by a 230-meter level reservoir. The affected number of
 
settlements was thus reduced from 476 to 252. Subtracting also the Nam Lick
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and Nam Mong basins the minimum number became 159 villages-or 33% of the 476
 
villages affected by the maximum 250-meter reservoir.
 

3. Estimation from 1:20,000 Scale Maps and SarveyData
 

The Bureau of Reclamation recognized during its study that the 1:50,000
 
scale maps contained some inaccurate contour lines for certain areas in the
 
Pa Mong Reservoir area. The whole reservoir area needed aerial photography of
 
better quality than the previous one for a new set of maps. The new aerial
 
photography was flown in 1967. Maps were produced under contract for AID at
 
a scale of 1:20,000. A set of these maps were use by EAR1 for its Pa Mong
 
Islands study. These maps contain contour intervals of 5 meters. Settlement
 
areas are identified fairly accurately to the point of drawing individual
 
buildings. The maps contain the latest and most accurate contour lines
 
and therefore the shorelines of the Pa Mong Reservoir as well as all settlement
 
areas within the defined reservoir areas. AID agreed during the course of
 
this project to add a brief service contract for the counting of all identifiable
 
settlement on these maps. All approximate settlement centers were recorded
 
by UTM coordinates.
 

This latest count of settlements in the respective reservoir areas
 
presented in Table 12-A produced some surprises. The total number of villages
 
in the whole reservoir went down to 394. However, several large contiguously
 
populated areas were counted as one settlement while the actual number of
 
villages involved in these areas was higher. The approximate number could
 
be identified on 1:50,000 scale maps and the 1970 Thai census data for the
 
areas involved especially the Loei Valley. Twenty-two settlements were added
 
to produce a total of 416 villages in the total reservoir area. With the
 
exact locations of settlements known, a breakdown into Thai and Lao, and
 
Nam Lick and Nam Mong areas could be made.
 

The new population estimate, based on the number of settlements derived
 
from 1:20,000 scale maps and ground and air survey data is presented in Table
 
12-A. The maximum number of people to be relocated at the 250-meter level in
 
1968-70 would be 220,000 people or about 55,000 people less than the USBR report
 
base figure. However, at an average annual rate of 3% this population would
 
grow to 397,000 or about 400,000 people by 1990. The new figures can be
 
considered fairly accurate for the Thai portion of the reservoir and highly
 
probable for the Laos side. They do present a substantial reduction of
 
estimates based on the older and smaller scale maps and even those used by
 
the Bureau of Reclamation.*
 

Two reasons could be identified for this reduction. The new contour
 
lines leave a large number of villages outside the reservoir, especially in
 
Laos (minus 56 villages) mostly along the upper Mekong, in Region 1. At the
 
time this reduction wasartialLy reversed by the identification of a number of
 
additional villages both in Laos and Thailand in remote Regions 3, 4, 7 and 8,
 
which were not marked on any of the older maps (plus 5 villages). But these
 
"new" villages are all below the 230-meter level which explains the lesser
 
reduction in the number of settlements from the 250 to the 230-meter level
 
then was the case in the counts on the older maps (to 43% rather than 33%).
 

*For qualifications see last paragraph of section A-4 in this chapter.
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TABLE 12-A
 

Estimated Population and Settlements Inundated
 

by Proposed Mekong-Pa Mong Reservoir
 
In Thailand and Laos 

1970 1990 

At At 230 m At At 

250m 230m as % of 250m 230m 

No. % No. 250 Max. No. No. 

Total: Max. 

Settlements 
Minus Nam Lick-Nam Mong 

Families (000) 
Minus Nam Lick-Nam Mong 

People (000) 
Minus Nam Lick-Nam Mong 

416 
279 
40 
28 

220 
154 

100 

100 

100 

263 
174 
23 
15 

135 
87 

63 
43 
58 
38 
61 
40 

" 
-

72 
51 

397 
278 

-

42 
27 

244 
157 
Min. 

Thailand: 
Settlements 
Nam Mong 

Families (000) 
Nam Mong 

People (000) 
Nam Mong 

226 
59 

25 
6 

149 
34 

55 
14 

62 
15 
68 
15 

145 
51 

14 
5 

90 
33 

64 

56 

61 

-
-

45 
11 

268 
61 

25 
9 

162 
59 

Laos: 
Settlements 
Nam Lick 

Families (000) 
Nam Lick 

People (000) 
Nam Lick 

190 
78 

15 
6 
71 
32 

45 
19 

38 
15 
32 
15 

118 
38 

9 
3 

45 
15 

62 

60 

64 

-
-

27 
11 

127 
57 

-

-

16 
5 
81 
27 

Nam Lick + Nam Mong 
Settlement 
Families (000) 
People (000) 

137 
13 
66 

33 
30 
30 

89 
8 

.48 

" 
23 

119 
14 
86 
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Sources Table 12-A
 

1. Settlements:
 

Computed from data determined by EARl from 1:20,000 scale maps.
 

The 1:20,000 scale maps are part of a special project produced from 1967
 
aerial photography by AERO Service Corporation, Division of Litton Industries
 

under contract to AID. These data were checked against the sources below:
 
1:50,000 scale maps.
 
1970 Thai Census Data.
 

The settlement count determined from the 20,000 scale maps was 390 at
 

the 250m. reservoir level and 260 at the 230m. level. The maps did not identify
 

the individual settlements which comprise large contiguous populated areas such
 

as in the Loei Valley in Thailand and around Vang Vieng in Laos. Consequently
 

22 settlements had to be added to the 250m. level count and 5 to the 230m.
 

level count from all sources. Settlements were located and recorded by UTM
 

Coordinates.
 

2. Population
 

1970 census data from the Loei and Tabo districts were available.
 

For the Chiang Khan district in Region 5, the Pack Chom District, Region 6,
 

and the Nam Mong valley, regions 7 and 8, data from the Accelerated Rural
 
It was exceedingly difficult
Development (ARD) Program survey were available. 


and time consuming to match village numbers and names in the ground data with
 

those on the maps. We feel about 90% of these villages were eventually correctly
 

matched. For some of the Pa Mong Regions on the Thai side (Regions 5, 6 and 7)
 

we have recent population data on from 70 to 80 percent of the total number of
 

villages to be unundated, while for the Nam Mong Valley we have only a 9 percent
 

sample.
 

For Laos, village population figures were available only for Van Vieng
 

and nearest villages. Some population figures were first collected in a 1966
 

ground survey conducted by the author. Later in 1968 the area surveyed was
 

largely extended by the aerial photography survey which included house counts
 

on 1967 aerial photography. From this information the upper Nam Lick or Vang
 

Vieng villages are estimated to contain about 100 families per village with
 

five people per family. The rest of the villages in Laos were assumed to
 

be more or less equal to the Nam Som valley in Thailand and an average 75
 

families per village at the 250-meter level were assumed.
 

For estimating the 1990 population a compound 3.0 percent population
 

assumed which amounts to a factor of 1.806 for the
increase for 20 years was 


two decades 1970 to 1990. Except for the 1970 census the data used for es

timation are for 1967 and 1968 and no correction has been made for these two
 

years.
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At the same time, at the 230-meter level Vang Vieng will now not be inundated
 

while on the older maps the printed 230-meter contour lines clearly include
 

Vang Vieng and a number of villages above it within the 230-meter level
 

reservoir. (See Map 11 Chapter II-B-3).
 

Another significant change is noted at the Nam Mong saddle which now
 
This means that the saddle is a
has a minimum height of about 235 meters. 


natural dike for the 230-meter level reservoir and if the Nam Mong Valley is
 

to be included in the Pa Mong Reservoir at 230-meter level, a rather deep
 
Because of this possibility
channel will have to be cut through the saddle. 


the population figures for the Nam Mong Vrlley have been included in the
 

full 230-meter level reservoir population count. To save the Nam Lick Valley
 

a dike still needs to be build at the 230-meter level but it is substantially
 

shorter and lower tban previously indicated (see Table 12-B).
 

TABLE 12-B
 

Requirements at Saddles to Exclude Nam Lick-Nam Mong Valleys
 
At 250m At 230m 

Nam Lick Saddle 
(Lowest elevation approx. 22m ) 
Approx. Length of Diking in km 
Approx. Max. Height of Diking in m : 

8.4 
35 

3.4 
15 

Nam Mong Saddle
 
(Lowest elevation approx. 235m )
 

3.4 0*
Approx. Length of Diking in km 


Approx. Max. Height of Diking in m : 20 0
 

*The Nam Mong Saddle forms a natural levy above the 230m. reservoir level.
 

A channel of about 0.5km length is required to include the Nam Mong Valley
 

in the 230m level reservoir.
 

Source: Same as Table 12-A.
 

4. Distance of Inundated Settlements to the Shoreline.
 

The total length of the shoreline in this multiple-branched reservoir
 

is estimated to be between 12,000 and 15,000 km based on a ratio of length of
 

reservoir to shoreline of 1:18. This ratio is quoted for the Volta and Nasser
 

Lakes and some sample measurements on 1:100,000 scale maps showed it to appli

cable to Pa Mong.
 

Several significant facts affecting the relocation problem were
 

identified when the distances from each settlement center to the nearest
 

shoreline above was measured to the nearest one-tenth kilometer. For villages
 

on the shoreline (zero distance) the percentage of the settlement area
 

inundated was estimated. The results are presented in Tables 12-C and 12D.
 

The most significant factor, which has very important implication for formu

lating a relocation strategy, is the closeness of (to be) inundated villages
 
to the nearest shoreline.
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Over one half of the villages to be inundated at either reservoir level
 
lie within one kilometer from the shoreline and over 80 percent of the villages
 
are within 3 km from the nearest shoreline. For the remaining villages the
 
largest distances is about 9 kilometers. Adding to this the annual 10 m draw
down reduction of the reservoir which will expose large areas of inundated
 
lands belonging to the displaced villages the followind can be expected:
 

a. The average utilized land area of a village extends to about 3 km
 
from the village and most villages will have some of their village land area
 
remain outside of the reservoir. The owners of such land would not want to
 
leave the larger village area but would be determined to relocate at the
 
shoreline on their land.
 

b. The villages as a whole will favor simple creeping up to an elevation
 
above the shoreline and remain within their traditional village area. This
 
tendency will be stronger the more colonizable lands are available above the
 
reservoir and within the larger village area. The determination of such poten
tially cultivatable lands is another important requirement for formulating a
 
relocation strategy.
 

c. Every dry season most of the villages will have a large portion of
 
their former cultivated land become available during the drawdown period. To
 
utilize these lands a settlement location on the shoreline is practically es
sential. The extent to which inundated land will become available during draw
down time can not be estimated at present. What is needed is a fairly accurate
 
study of the contours between 220 and 230 or 240 and 250 m elevations to identify
 
what areas will become available and for what periods of time. In conjuction
 
with this, investigations of what crops can best be grown under the given land,
 
water and time conditions are essential if drawdown agriculture is to be made
 
feasible.
 

The next three factors will cause the population estimates in table
 
12-A to either decrease or increase:
 

First, of the total number of villages which will be inundated 54 at
 
the 250 m level and 56 at the 230 m level reservoir will be only partially
 
flooded. At least half of these villages are less than 50 percent inundated
 
(Table 12-D). This has implications on the numbers of people to be relocated.
 
While a certain percent reduction of the population presented on table 12-A
 
will occur in terms of fewer people losing their dwelling, these families may
 
still lose some of their land and thus part of their livelihood. Unfortunately
 
the extent of a reduction of the relocation problems cannot be estimated
 
from the data at hand. This is just one more factor contributing toward the
 
need for an early land titling project which for the sake of speed, costs and
 
efficiency can be done from aerial photography with identification of property
 
owners on the ground.
 

The second factor which may change the total number of people requiring
 
relocation or land replacement is that lands of many villagers who are located
 
in villages above the respective reservoir levels and not included in the
 
settlement count in Table 12-A will lose some or all of their lands. The
 
extent of such lands could not be determined on the 1:20,000 scale maps.
 
That determination can be made however to some degree from aerial photography
 
by identifying lands belonging to each village from the trail pattern. The
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TABLE 12-C
 

Inundated Settlements: Distance to Nearest Shoreline
 

At 250m. At 230m. 230 
Cumulative Cumulative as % of 

No. % % No. % % 250 

0* 54 13 13 56 21 21 104
 

0.1-0.9 173 41 54 101 38 59 60
 

1.0-2.9 115 28 82 72 28 87 64
 

3.0-419 37 9 91 21 8 95 57
 

5.09-9.9** 37 9 100 13 5 100 35
 

10.0 and over 0 0 0 0 0 0
 

TOTAL: 416 100 263 100
 

*Shoreline passes through village.
 
**Largest distance 8.8km. at 230m,; 9.2km. at 250m.
 

TABLE 12-D
 
Inundated Settlements: Degree of Partial Inundation
 

230
 
At 250m. At 230m. as % of
 
No. % No. % 250
 

Total no. of settlements: 416 100 263 100 64
 

Settlements totally inundated: 358 87 209 79 56
 

Settlements partially (1-95%) inundated:* 54 13 56 21 104
 

Villages more than 1/2 (51-95%) inundated: 30 7 24 9 80
 

Villages less than 1/2 (1-50%) inundated: 24 6 32 12 132
 

Note: 	 The reservoir's elevations of 230m and 250m are taken literally
 
and do not allow for extreme crest elevations such as 234m or
 
even 251.5 meters. If such crests cannot be avoided the certain
 
annual flooding of many settlement areas and fieldi will require
 
their inciusion in the above count for relocation. Modifications
 
of dam design may however largely alleviate this problem.
 

SOURCE: Same as table 12-A(2)
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land titling survey would again be more accurate required anyway for the reservoir
 

area below and above the shoreline. The importance of this factor for relocatior
 

strategy and costing is that people who have lost all of their lands or a substan

tial part of it will have livelihood resources reduced below survival and will
 

either need to be relocated or have their lost land replaced. On the other hand,
 

drawdown cultivation of their land may modify the severity of this aspect consid

erably.
 

An other factor affecting the population estimate is the crest elevation
 

The village count and therefore population estimation was
of the reservoir. 

the 250 and 230 meter contours respectively. The USBR report indicates
based on 


that crest elevations of the two reservoir levels may reach either 251.5 meters
 

or 234 meters during flood volumes of the Mekong. It appears that these crest
 

elevations could be sustantially reduced by modifying the dam design to allow
 

a larger volume of flood waters to pass through. However, if these crest ele
(250
vation cannot be reduced to a maximum of about half a meter above normal 


or 230) the annual flooding of the shore areas will make it necessary to relocate
 

a larger number of people than presented in Table 12-A. Both dwellings and
 

fields will be affected by such recuring floods. Depending on the elimination
 

of this problem, the number of people to be relocated and/or reimbursed with
 

cultivated lands may rise significantly.
 

A very rough estimate of the additional population potentially needing
 

relocation by both crest elevation flooding and land inundated of villages
 
This would bring the total
located above the reservoir would be 25 to 30%. 


population affected by 1990 back to the previously stated figure of 500,000
 

people. The guessing game is not yet over and a final cost estimate and
 

feasibility determination is still far from being made realistically.
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CHAPTER IV
 

APPLICATIONS: IMPLEMENTING RELOCATION THROUGH THE MICRO-REGIONAL STRUCTURE
 

A. Planning and Implementing Settlement Relocation.
 

1. The Range from Total Neglect to Total Supervision.
 

There is a wide range of alternative relocation strategies available
 
between the extremes of total neglect of the displaced population to assuming
 
total responsibility for even minute details of life. The five principal
 
strategy categories and their effects are outlined in Table 13 A and B.
 
Almost all these strategies, except the very extreme ones, have been tried
 
by one project or another in the world, but most can probably be placed under
 
categories II and IV. For each of these strategies one can roughly predict
 
a certain village-population response as well as the major long-range costs
 
and benefits. Items 1 to 4 as suggested by Professor Young are intended to
 
very roughly identify what the responses, costs and benefits, and the relative
 
ratios would be from each of these strategy categories. Items 5 to 10 have
 
been added to provide some examples of types of costs and benefits.
 

The most important fact observable on this table is what we believe
 
to be the least costly and most beneficial strategy. Strategy III involves
 
to the utmost the interests and abilities of to-be-relocated populations.
 
This means that displaced communities plan and implement their own relocation
 
as much as possible with only resources, guidance, and training provided by
 
government and project personnel. Since this strategy has been the least
 
used in any past relocation programs, it must either be the-most difficult or
 
it was generally underestimated as an available strategy alternative. In
 
reality both causes may have been involved. Letting the local community and
 
micro-regional structure handle relocation to any large degree requires a
 
recognition and comprehension of this structure to a degree that has neither
 
been possible in government agencies nor at policy-making levels, public and
 
private, in either host or donor countries. Furthermore, for feasibility
 
study and implementation program intensive training of personnel is required
 
to make this strategy workable. It is significantly more difficult for a
 
government or private agent to work with and behind a community leadership in
 
executing a self-relocation program than to simply supervise the execution of
 
centrally conceived and 'efficientotsettlement plans.
 

Too often plans have been made to follow Strategy IV or even V when
 
lack of resources made the implementation come out in terms of Strategy II
 
and sometimes I. Strategies have usually been chosen first by criteria of
 
present policy, then perhaps considered in terms of necessary resources, and
 
only sometimes squarely in terms of resources available. The greatest dangers
 
of misjudgment have been,first,in assessing the resources required and, second,
 
realistically facing the facts of how many resources actually are available.
 

The second cause is more difficult to recognize and overcome early
 
enough. The opinion that illiterate or barely literate people, living at a
 
technological level of subsistent agriculture, are unable to manage substantial
 
change in their community or agricultural practices is deep seated, though
 
not always admitted among most officials in-the host or donor countries alike.
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TABLE 13-A THE RELATIVE RANGE OF ALTERNATIVE STRATEGIES AND THEIR LONG RANGE COSTS
 

FOR RELOCATING RESERVOIR DISPLACED SETTLEMENTS
 

1. Strategies I II III IV V 

2. Primary Action by total neglect limited and/or supervising paternalistically, total responsi-

Government lagging village and imposed program bility by im
attention regional self- posed author

relocation itorian program 
3. Response of Displaced blind violent "Dog eat Dog" channeled disatisfied or corrupt, mute 

Communities and protest competition community hostile compliance dependency 

People for survival mobilization 
and benefits 

4. Long Range Relative 
Total Costs: very high moderately high lowest moderately high very high 

(Policial, Social, 
Economic 

5. Examples of Costs: 
A. Political large expenditure passive but some loss increased admin- overwhelming 

for military or exploitable of central istrative and costs of 
police controls animosity government other agency administrative 

and/or punitive of loosers' political and resources expend- and other 

action; violent towards soci- bureaucratic itures;moderate agency 

animosity by ety and control; local bureaucratic resources;high 

population government corruption corruption bureaucr.corrup. 

B. Social destruction of extorsion of increased,sub- reduction of 'self any remaining 

societal fabric weaker human stantive local help' motivation 'self help' 
and human capital resources divisions on and innovation motivation 

planning and and innova

implementation tion channeled 
into corruption 

C. Economic destruction of let loss in some waste of some waste of waste and 

productive !conomic resources by low resources by inept misallocation 
capital; )roductive local technical bureaucracy; loss of resources; 
development tructure and expertise and by of production by low productivity 

funds channeled 3roduction frictions to stiffled motiva- from lack of 
into non- achieve consensus. tion motivation 
productive 
structure and 
actions 



---

Strategies 


6. 	Long Range Benefits
 
for the Country 


7. 	 Examples of Benefits:
 
A. Political 


B. Social 


C. Economic 


8. Probable Costs -

Benefit Ratio
 
Costs: 


Benefits: 


9. Present Ranges of
 
Policy and/or Action: 


Optimal Range:, 


10. 	Graphical estima-

tion of relative 

costs and benefits 


64 

51
 

4.
 

3
 
2
 

I II III 

very few some most 

central govern- 5trengthening of optimal distribu-
ment strengthened pro-government 

by build.of po- interest groups 

lice and military and elites, 

forces or over-

throw of govern-


ment by their
 
'exhaustion
 

"change" forces 

strengthened but 

radicalized 


project savings. 

population reduc-


tion by warfare; 

destruction of 


traditional prod-

uction structure 


6, 4/ 3/ 

-2 0 1__ 


I ,C 


TABLE 13-B THS RELATIVE RANGE OF 


ievelopment of 


tion of opportun-

ities;development 

of local govern-

ments and service 

bureaucracy 


max.'climate'for 

!ntrepreneushin motivation and 

:hough uncon- innovation;pro-


.rolled exploit- gressive orien-

tive 	 tation of society 


3ome.project generation of 

;avings;some local resources 

generation of and productivity; 

roductivity long range eco-


nomic growth 


1/1 11 
2 /3 

- --

--
Benefig 

osts 


ALTERNATIVE STRATEGIES AND THEIR LONG RANGE BENEFITS 
FOR RELOCATING RESERVOIR DISPLACED SETTLEMENTS
 

_V_ 	 _ 

some 


political and 

administrative 


control over 

project and 

people 


imposed innova-

tion;institution-


alization of 


bureaucratic 


control;some 

social security 

increased produc-

tivity and prod-


uction;foundation 

for structural 


economic growth
 
after project
 

completion
 

1 1 
2 '1 

I 

few
 

absolute polit
ical and administ.
 
control over
 
population but
 
not 	the bureau
cracy.
 

enforced innova
tion;large
 

growth in
 

consumption
 

and 	social
 
security cost
 
some production;
 
residual physical
 

strucutre after
 
project completion
 

2/ 3~
 
1 1
 

-------..
 

http:build.of


Whether based more on subjective feelings of culture and/or class arrogance
 

or more objectively on superior education, this problem is very difficult to
 

The only hope lies in intensive training of carefully selected
overcome. 

officials which may facilitate a comprehension of the actual functioning of
 

local community leadership and social structure. Better insight may eventually
 

overcome rationally and by experience the prevailing prejudice.
 

2. 	Assisted Self-Relocation of Villages and Micro-Regions
 

The relocation of communities by community effort is in fact an old
 
Some clear evidence is available on aerial
experience in the Pa Mong region. 


photography. In the reservoir area north, in Laos, the French built the first
 

all-weather road in about the middle 1950's through the Nam Song Valley. An
 

aerial photo analysis of the Vang Vieng Valley using the 1959 and 1967 air
 

photos showed that by 1959 about five villages, which had been located at the
 

Nam Song and the upper Nam Lick rivers, were in the process of moving between
 
this new
I and 2 kilometers to the new road in order to be located at 


transportation-communication channel. It is important to notice that in all
 

cases the road touched the cultivated land area and the move did not cause
 
By 1967 these villages had completed the
excessive distance to the fields. 


move including their temples. Only the outline of the old village sites
 

could still barely be identified. Each one of these communities had planned,
 

organized, and executed this relocation by itself, without any assistance
 

from either government or private agencies.
 

Communities in the region are self-sufficient. They have to be able
 

to manage their own affairs to survive in a remote and hostile environment.
 

Villages often relocate for other reasons, such as warfare or due to recurring
 

widespread disease attributed to a particular location. Over half of the
 

villages in the Vang Vieng Valley were established around the turn of this
 

century by communities which moved from north of the Plain de Jars because
 

they were frequently ravished by the Ho Rebellion. In this case communities
 

managed to relocate themselves over several hundred kilometers and establish
 
- all in a
new prosperous villages on the best possible sites in the valley 


manner which even a trained technician could not have improved much. The
 

latest wave of relocating communities appeared in the Vang Vieng Valley in
 

1964, again from the Plain de Jars where this time they fled the destruction
 

of the current fighting. Again the communities under their own leadership
 

managed to start new communities on village sites given to them by district
 

officials. Within I to 2 years they were functioning as productive communities
 

without any government official so much as measuring out or distributing
 

dwelling sites among the families.
 

The above is mentioned merely to demonstrate the ability of communities
 

in the Pa Mong region to handle relocation by themselves if, and this is the
 

most important qualification, if they are sufficiently motivated to do so.
 

Motivation always comes from taking advantage of perceived benefits which
 

make the effort worthwhile: the benefit of escaping warfare is clear; how

ever, to move a village from a beautiful, clear mountain stream to a dusty
 

road over 2 kilometers, taking 10 years was also thought worthwhile by five
 

villages, simply for the benefit of being at a new more beneficial communication
 

channel.
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The situation in the Pa Mong Reservoir will be somewhat different in
 
that the communities will be driven out by ascending waters caused by their
 
own government. However, there are potentially so many benefits to be derived
 
from the reservoir and the power generated that most communities may find
 
enough reasons to move simply for these benefits if they are made available
 
to them at the shoreline. The most crucial qualification is the continuation
 
of means of livelihood, primarily the land they lose by inundation. If this
 
land can be replaced above the reservoir, the biggest obstacles to self
relocation will be removed. If in addition new roads can be built along the
 
shoreline, connecting the new settlement sites with all-weather access to
 
both water and road transportation, communities may even enthusiastically

welcome this opportunity for gaining access to the outside world and new
 
goods and resources.
 

This proposed relocation strategy will require the implementation

system, whether government or project, to have its agents play mostly the
 
role of advisers and minimize the role of supervisors. But more resources,

both in finances and materials as well as equipment, will be needed the
 
larger and higher developed the village is. Relocated towns, such as Chiang

Khan, will actually need teams of advisers and town planners. As much as

possible, however, any equipment or material resources required should be
 
channeled through the local private proprietorship. Everywhere most present

facilities have been built not by government agencies, but by the people and

local businessmen themselves. 
This knowledge structure constitutes a tre
mendous potential for growth, if the relatively huge resources necessary for
 
relocation are channeled through it. Bureaucratic red tape would be minimized
 
while training and growth of structure could proceed along present natural
 
channels, which would remain functioning and with much of the gained momentum
 
continuing after the relocation work is completed. Most importantly, forces
 
of motivation to do good work and do it efficiently are built into such a
 
strategy. The always present negative forces of government red tape,

inefficiency, and lack of motivation would be largely reduced.
 

Most communities will need some relocation assistance, though again

in a hierarchical fashion. The micro-regional structure is presently, perhaps

in an elementary form, but nevertheless potentially capable of rendering sub
stantial relocation assistance to its communities. The many small villages
 
which will need relocation have much simpler facilities and properties to be
 
moved, but they have eIso less capacity to do the moving fast enough and will
 
need some assistance from central villages or towns. 
 The micro-regional
 
structure can be greatly strengthened by channeling relocation resources
 
through it. Such a strategy can turn the relocation problem into an oppor
tunity to upgrade the region towards the modern market town system. It
 
could do so at a fraction of the costs suffered in keeping a dissatisfied
 
region contained and pacified.
 

Government or project personnel involved in this strategy obviously

will have to be a very different type than traditionally used. The attitude
 
and competence of this personnel will have to be much better than have so
 
far been considered. Relocation staff will have 
to be divided into two types:

one, the 'relocation planning assistants,' and, two, the 'inspectors,' who
 
are to make sure that material and financial resources are utilized as

approved. However, the approval of utilization of resources should depend on

the relocation advisers and the community leadership and not on the inspectors.
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A perhaps utopian ideal would be to pay extra benefits to planning
 
agents for satisfactory work, satisfactory, that is, to the community popula
tion. Such "motivation generators" could be made in the form of bonuses to
 

be paid to agents by the project authority dependent upon approval by vote of
 

the assisted community after the completion of relocation. Such a bonus,
 

which need not be large, would generate a better balance of interests and
 

powers and make all participants, population or officials, try to do a better
 
and more efficient job.
 

Whatever the system to be adopted, a crucial requirement will be the
 

selection and training of either type of official, adviser or inspector.
 
Whatever the possible savings and benefits may be from this strategy, no real
 

savings or shortcuts will be possible in this training requirement. Ideally,
 

relocation personnel, regardless of their origin in public or private agencies,
 

should be trained and organized by extraordinary organizations which are not
 

subject to the regulations and habits of the existing public agencies. Ad

visers should be placed under the project authority. Inspectors should be
 

made and remain a special branch of government structure for as long as re

locations projects require it. Again, we are aware that these are ideal
 

solutions to be sought and that their achievement will also involve other
 
reasons and reasoning.
 

3. Planning for an Opportunity in Basin Development.
 

The similarity of geographic central place theory to the more general
 

socio-structural theory makes already developed applications of the former
 

relevant to the latter. Recently two comprehensive efforts to adapt central
 

place theory to practice in regional planning have been published: (1)
 

Arthur Mosher, "Creating a Progressive Rural Structure," and (2) E. A. J.
 

Johnson, "The Organization of Space in Developing Countries." Both see the
 
as essential
establishment of a complete hierarchical system of market towns 


to the development of the LDC's (Less Developed Countries). Both suggest
 

that "construction" of such towns must be based on the selection of places
 

which are already somewhat central in groups of settlements. Mosher proposes
 

to start with the centers of the existing administrative division, the dis

trict town. He explains that modernization (commercialization) of traditional
 

subsistent rural society must begin by covering cultivated land areas with a
 

dense system of land-to-market roads. The basic micro-regional unit is seen
 

as the farming district. Starting from the district center roads are pro

gressively pushed into the cultivated land areas. For efficiency purposes
 

this road system is ideally to be a 1-mile square grid system on fertile
 
In both investment and usage new agricultural
land, less dense otherwise. 


technology and commercial services for agricultural inputs and outputs must
 

immediately follow the progression of the road system into the village land
 

areas.
 
page D-7,
 

In Appendix b/the hexagonal system identified by Skinner has been
 
It shows that theoretically the
overlayed by a square grid road system. 


efficiency criteria for either system are not violated by this combination
 

except for one-third of every hexagon area. In two triangles of a hexagon
 

the square grid will not run toward the main roads in the direction of the
 

market center but diagonal to it. A modification of the continuous square
 

grid system to correct this deficiency appears simple enough. At least in
 

the abstract version the applied proposal of Mosher is compatible with the
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systems model identified by Skinner. In practice both may have to be modified
 
substantially especially if, for instance, the colonization drift suggested on
 
map 13 is extensive. However, Mosher wrote a manual for the minor official at
 
the frontiers of development, the countless districts and sub-districts in
 
developing areas, and extensive simplification was necessary.
 

Johnson in the conceptually most significant book on the application

of central place theory, "The Organization of Space in Developing Countries,"
 
is aiming more at central planners. He recognizes more variables and is more
 
comprehensive and flexible in the development of a strategy for the creation
 
of a modernized central place hierarchy. In the following summary of his
 
recommendation and Appendix F, the reader will hear many echoes of structural
symbolic theory.
 

Like Mosher, Johnson finds the creation of "properly dispersed agro
urban central places" essential to development. He proposes to select the
 
most promising central places by criteria of existing relatively higher

diversity and civic spirit. 
He finds that in the natural development process

"spontaneity" of central market development is either too slow or in most
 
cases actually paralyzed in present-day developing countries. A mixture of
 
public and private initiative to create and assist promising growth points is
 
necessary. He concludes that low and intermediary level market towns have
 
always been the consequence of such intervening actions even in presently
 
developed countries.
 

Public planning and subvention can create the "investment climate" in
 
properly chosen "growth points" which will generate "a cumulative and multi
plying type of capital formation" by which the private sector will 
assure
 
the development of a full-fledged market town serving its market area of
 
villages. According to Johnson, geographers and economists can identify the
 
best potential growth points by various criteria, for he points out that any

geographic space settled by people contains some well-located villages such
 
as a strategic road crossing or a river-road junction where the population

also exhibits a better than average energy and drive, where there is evidence
 
of a rising civic spirit and a better than average quality of leadership.

Such villages also may have an agglomeration of merchandising and other
 
services; they may have the beginning of a functional occupational pyramid.

All of this focuses on the diversity which is essential to the "functioning

central place as a social unit." The identification of these places is
 
certainly possible by scalogram analysis as we have shown in this study.
 

According to Johnson, it is also the job of the regional planner to
 
find and encourage change agents who are "town planners," the innovators who
 
are willing to take risks, who can conceive of changes and investments worth
 
taking risks for. 
 He finds "town fillers" to be those who primarily imitate
 
and put into practice things they have seen others perform successfully, but
 
who are able to do so only in a favorable investment climate.
 

Given the limited resources compared with the vast areas of under
developed regions, the problem is not only one of finding enough growth

points, but choosing the right region as well. Here productive capacity,

both present and potential, constitutes a primary criterion for selection.
 
Like Mosher, Johnson suggests saturating the most promising regions in terms
 
of generating a complete system of agro-urban centers. But, in order not to
 
increase the disparity with less developed and less endowed regions, he
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proposes selecting here only a few pilot centers chosen at random. 
It is here
 
where we are able to supplement Professor Johnson. The random selection is
 
not only potentially wasteful, it is also contradictory to the logical applica
tion of the process and pattern of central places so much emphasized in the
 
rest of his book. Random selection of central places is unnecessary with the
 
measuring tools that we have demonstrated in this study. The same process
 
which mades advanced villages appear best suited for the development of central
 
iMarket towns in more endowed areas is also operative in least developed regions

and the same principles of selection apply - if one could use them in an
 
efficient and objective way.
 

We demonstrate in this study that the scalogram methodology can iden
tify levels in the diversity of villages relative to each other in any group

of settlements regardless of how remote or low in development they are.
 
Though the area covered in this study is in only two countries, studies in
 
other countries and world regions* indicate that some villages will always

display a relatively higher diversity than those surrounding them, and it is
 
these villages which are the budding future market towns in a region. Going
 
one step further, a scalogram analysis of central villages, though not done
 
in this study, can easily identify the most outstanding central villages in
 
a region, and a small number can be chosen from these to become "pilot
 
investment clusters."**
 

Johnson gives a brief description of an attempt at central place

applications in the planning for the resettlement of the population displaced
 
by the Volta Lake.
 

After careful resources and land-use studies, and after
 
repeated solicitation of the views of the affected farmers,
 
the Volta River Authority proposed that the fifty-two
 
townships should have central places of four sizes:
 
"central towns" with populations ranging from 8,000 to
 
10,000; "service centers", 5,000 to 8,000; satellite
 
villages, 5,000 or less; and below these, village
 
clusters ......
 

To be sure, the hierarchical model was not slavishly
 
adhered to; rather, as an observer has neatly said,
 
"the model gave a theoretical framework against which
 
proposals [for sites] were weighted." Some towns were
 
enlargements of existing towns, others were built de
 
novo; but when the resettlement operation had been
 

*See bibliography.
 
**A highly relevant case study in the Mekong Basin would be of the little
 
known Village Cluster Program in Laos between 1964 and 1968 which attempted
 
to follow exactly the strategy prescribed by Johnson. Initiated by AID and
 
executed in conjunction with the Laos Government that program initially
 
scored some demonstrable successes while the relatively peaceful period

following the 1962 Laos Armistice permitted it. With a change in mission
 
hdministration and the increasing spillover of the Vietnam war 
into Laos, the
 
cluster program was finally abandoned.
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completed, instead of the previous 739 villages there
 
were 52 "new" townships ranging in size from 14 to 816
houses. 
 Since the average new township population has

been estimated to be 1,320 persons, almost 69,000 out

of the 80,000 displaced persons must have elected to
 
accept supervised resettlement.
 

The "standard house" with two rooms and with "cooking

sitting" porches had to be modified; consequently the
 
one-room nuclear home became the typical structure.

By 1961 over 11,000 houses had been erected in forty
four settlements, and 275 miles of new roads gave the
 
new towns 
access to the national highway system. 
By

1965 all fifty-two settlements had been completed each

with septic latrines and water supply; with primary and
middle schools, community centers, civic buildings, and

churches; with market yards equipped with selling platforms, granaries and warehouses. To permit fuller use

of the agronomic resources of the fifty-two townships,

three experimental farms were established where field
tests in plant breeding could be made for maize, sorghum,

cowpeas, tobacco, and yams, and where experiments for
the purpose of improving livestock strains could be
 
carried on. 
A mechanical cultivation service was also
provided by the establishment of eight "machine tractor

stations" of the Soviet type, equipped with several

hundred tractors and with the appropriate cultivating
 
tools.
 

It remains to be seen how successful this rather drastic

restructuring of the living and working patterns of
70,000 people will be, whether the settlers will adapt
themselves to larger social aggregates, or whether the

townships will soon subdivide into traditional village

communities. 
 It will be interesting to see whether the

settlers consider that the advantages of scale can produce benefits that will seem worth preserving. However

meritorious it may appear to adopt some device or tactic
that promises to transform a rural :society quickly and to
 overcome the poverty, squalor, and illiteracy of the
 
peasants (particularly a plan that appears to make it
possible for subsistence farmers to modernize their

agricultural technique, thereby benefiting not merely the
farm families but the entire national economy), however

desirable all these changes may appear, success will

ultimately depend on the attitudes of the farmers, their

families, and their leaders. 
 (Johnson, op. cit., p. 348-9)
 

As we have seen, the earlier failures and problems of this plan have
been due more to inabilities to implement this plan caused by lack of resources and overplanning than because of inherent conceptional faults. 
 The
Pa Mong Project presents an even better opportunity for large-scale planned
regional development through the application of the principles outlined by
Johnson and Mosher, especially if modified by the insight gained by
structural analysis as demonstrated in this study.
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Too often in the past relocation has been seen and handled as an
 
annoying problem. Most certainly this seems implied in the feasibility study
 
on the Pa Mong. As David Lilienthal pointed out, "Reservoir relocation
 
presents an opportunity for basin development." The Lake Volta project

planners certainly recognized it as such, and the fact that the opportunity
 
was missed initially is much bemoaned by the present administrators.
 

The "far-reaching" Pa Mong Reservoir does present a unique opportunity

for regional development in this section of the Mekong Basin. 
That the region

is a worthwhile area for development should be proven by the fact that both
 
the Thai Government and foreign aid donors have invested millions of dollars
 
in the region through the large-scale roadbuilding programs and other corol
lary development activities. Comparatively much larger sums of capital and
 
other resources will have to be expended in the region because of reservoir
caused relocation. Whether the expenditures for moving the population, roads,

fields, and other improvements can be made to pay much higher benefits will
 
depend entirely on whether they are planned and implemented within any overall
 
regional development scheme. The details of such a plan are far beyond the
 
scope of this paper. Here the plea is merely made to take the opportunity
 
into consideration.
 

4. Implementing Structure: 
 A Carefully Planned and Integrated Mixture
 
of Community, Project, and Government Divisions of Labor and Interests.
 

One can expect that the best possible implementation can be achieved
 
if it can be so 
structured that the interests, resources, and motivations of
 
all concerned parties are utilized to the utmost. 
We can identify three
 
parties involved in the relocation part of the Pa Mong Project: the
a. 

communities; b. the project authority; and c. 
the host-national governments.

The optimal participation share of each of the three in the implementation
 
can be made clearer by taking inventory of what the resources and interests
 
of each of the parties are.
 

a. The Communities
 

(1) Potentially most affected by the Pa Mong Reservoir, both
 
negatively and positively, are the communities. They are therefore the most
 
interested in making the best of the necessary relocation. Positive effects
 
can be realized and negative effects reduced the more these communities can
 
be made to do the moving themselves and to do as much of the planning of
 
change and necessary restructuring as possible. At least their active,
 
voluntary, and positive participation in these tasks must be obtained. As
 
shown, self-relocation of villages for sufficient reasons is part of the
 
cultural heritage in the Pa Mong subregions. The empirical evidence to this
 
fact is available on aerial photography on the Vang Vieng and Moung Kassy

districts in Laos. Village leadership structure is predisposed and capable
 
of managing the relocation of their villages.
 

(2) The resources necessary for relocation can be made a great

stimulus to generate voluntary participation by channeling them through the
 
community leadership. Such channeling will also release resources 
in each
 
community which otherwise would be lost. These resources lie in the potential

innovativeness and solidarity effort which are generated by striving towards
 
some recognized benefits. They can be realized by granting the village
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leadership the authority for effecting the move as a whole and working out
 

the details of a plan and its implementation while in touch with their people.
 
They should be allowed and assisted to choose new relocation sites and imple

ment the move subject to advisory guidance and allocation of resources and
 

benefits for such a move. The necessary financing and materials should be
 

put at the disposal of the village leadership.
 

(3) Self-relocation should begin by involving village leaders in
 

the planning of the new micro-regions through site selection and continue on
 

through the acquisition of rights-of-way on lands, the settlement pattern
 

planning at new sites, the planning of communal institutions, the development
 
of new lands, the cultivation of new crops and acceptance of new agricultural
 

techniques, as well as the actual financing and supervising of moving each
 
individual family. To do all this properly the village leadership will need
 
assistance in the form of technical advice on planning; it will need approval
 
procedures on itn plans and it will need accounting inspection by qualified
 
public agents.
 

(4) Other specific details of implementation should be channeled
 
through the local management and business proprietors as much as possible and
 
available. Moreover every effort should be made to upgrade and develop these
 
private capabilities. Villages should clearly be given to understand the
 
potential new sources of gain and profit to be realized by the move, such as:
 
water transportation, fishing, pumped irrigation water, sufficient cultivatable
 
land for intensified cultivation, new agricultural crops and inputs for higher
 
production, better market access by the improved transportation facilities on
 
land and water. At the same time care must be taken to assure that costs to
 
displaced communities which are unavoidable are clearly understood by everyone
 
and that unjustified expectation of benefits are not generated. Assistance
 
and benefits which generate project costs need be provided only according to
 
level of development of a village before displacement.
 

(5) In the process of assisted self-relocation the community
 
leadership as well as many individuals in the communities will gain tremen
dously in knowledge and experience. The community and regional structures
 
for knowledge processing will grow equally. A substantial net development
 
growth, which will continue to pay benefits for a long time, will have been
 
achieved. This strategy could achieve an optimum solution of relocation,
 
satisfactory both to the relocated population and to a basin development plan.
 

b. The Project Authority
 

(1) We assume that the project of the Pa Mong Dam Reservoir and
 
all correlated parts, especially relocation, will be implemented under a
 
special organization for project implementation which may be called the
 
Project Authority. We had concluded above and found considerable consensus
 
elsewhere that the costly and complex relocation part of a dam project,
 
starting with feasibility investigations and on through financing and
 
implementation, has to be part of the project as a whole.
 

(2) In this case the Project Authority should have all the re
sources in capital technology and trained personnel which are necessary for
 
settlement relocation. The Project Authority will also have the major
 
interest as an economic undertaking, to get the most utility for the resources
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to be expended. The Project Authority should directly supply the communities
 
with the resources they need for their own relocation undertaking. It is also
 
the Project Authority which should be in charge of any relocation and develop
ment or replacement activities which are outside the scope of individual com
munities, such as road construction, land development irrigation and the devel
opment of what ever other utilities are to be provided.
 

(3) To the most possible extent the Project Authority should sub
contract individual tasks to local contractors found in the communities and
 
towns in and around the reservoir. It should even expend effort to generate
 
such contractors and help existing ones expand by intensive training programs
 
for necessary skills and occupations. The Project Authority thus will not
 
only construct physical structures but, at relatively small additional costs,
 
will also construct knowledge processing social structures which in.the long
 
run may turn out to be much more beneficial then the physical dam and its power
 
generating plant.
 

c. The Government
 

(1) The main interest for the involved government is that a and b
 
above do their best in the interest of the country as a whole. It's major
 
function is to be supervisory, for which it has both the jurisdiction and
 
power. Government, through its bueaucracy on the other hand is the most
 
ill fitted agency for detailed implementation of construction plans, be they
 
physical or social in nature. The involvement of the government bureaucracy
 
in construction affairs which is both, outside its major interests and
 
outside its usual competences, must be kept to the utmost minimum.
 

(2) Even as a supervisor in the interest of fair play and law
 
and order the danger constantly exists that its agents in the field will
 
succumb to the relentless pressure of corruption. Government field inspectors
 
under this scheme would be subjected to bribery by both the communities and
 
the Project Authority. In fact officials will be in the position to enforce
 
the payment "of special dues" for a smoother processing and a reduction of
 
red tape in giving approvals and doing other functions remaining in their
 
domain.
 

(3) This is not meant to be viewed too negatively. At least this
 
would be positive corruption, payment for services performed by otherwise
 
underpaid civil servants. The matching of the major interests of the three
 
parties with sufficient resources, powers and rewards to realise them is
 
definitely to be preferred to a monopolistic concentration of all powers
 
into one party. The proposed separation will result in a better balancing
 
of powers and motivations will produce a more optimal operation and allocation
 
of resources in the long run. It will also minimize missappropriation and
 
inefficiency costs which always result from monopolistic power, whether public
 
or private.
 

(4) Such an arrangement would also make sense in terms of the
 
natural levels of knowledge processing structure and its communication channels.
 
By realistically facing all operative forces, a balanced structural system
 
can be devised which minimizes negative and optimizes positive action. The
 
results in essence may, according to E.A.J. Johnson, be the "the vigorous
 
development which has in the majority of cases been the consequence of
 
variable mixes of private enterprise and governmental subvention or assistance."
 
(Johnson op. cit. p. 379).
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B. Shoreline Resettlement is the Apparent Optimum Solution
 

1. For villages able 
to move within their present land area and for
villages moving within their present micro-region.
 

We have generally outlined the micro-regional structure and its
contents 
in the sub-regions of the Pa Mong Area. 
 We now have to investigate
how the reservoir will intrude into these structural systems and identify
the major problems,opportunities and constraints for relocation policy and
planning. 
On Maps 2 thru 11 in earlier sections, the two levels of the
reservoir, 230-meters and 250-meters, have been superimposed in red. (Only
Maps 2 and 8 are presented here, the other maps are 
in previous sections.)
Though the matching has not been perfect and the location of villages in the
reservoir or at 
the shoreline can not be 
taken too literally, one can see
the general picture of reservoir intrustion and the necessary adjustment
of micro-regions around it. 
 The following observations can be made:
 

(1) One can see how the reservoir in most of the valleys will take
out the very highest developed micro-regions in each of the sub-regions
analysed. 
One can also see the truncated remaining micro systems outside
the reservoir. 
What often remains are at 
best remote minor central villages
and their satellite communities and at worst 
single communities without
 
central villages at all.
 

(2) Another factor is that the reservoir takes out mostly utilized
land areas with its 
shoreline frequently surrounded by unutilized lands which
in some mountainous 
areas may have only a limited potential for cultivation.
On the other hand if 
one checks the reservoir outline on topographic maps
it becomes apparent that the reservoir will also open up many still uninhabited valleys which show relatively large flat areas, potentially cultivatable. These areas, 
regardless of present ownership, must be preserved
for the relocation of villages since otherwise they will be colonized
rapidly by settlers from outside the Pa Mong Region as 
soon as access to

them is provided by the reservoir.
 

(3) The shoreline of at least 10,000 kilometers in the mostly narrow
but many-branched Pa Mong Reservoir cut through the majority of village 
 areas
and micro-regions 
to be inunated 
 This means 
that for most of the villages
a relocation site at 
the nearest shoreline with a suitable topography for
the settlement site and for sufficient cultivated lands should be feasible
within or near 
their presently Utilized Land Area 
(ULA). Villages moving
within their own land area could effect this move by themselves if given
sufficient time of about 5 to 
10 years. They could within that period
"creep" to the new 
location, developing and using much of their 
own resources
and ingenuity in the process. 
 It would appear that most of the villaes
within three kilometers distance from the 
shoreline would fall into this
-catagory of "relocation creepers". 
 According to Table 2-C this would amount
to about 80 percent of all the settlements in the reservoir area. 
 How many
of these settlements will not 
find suitable relocation sites 
on the nearest
shoreline and would have to move 
(jump) to more distant sites can not be

determined at 
this time from the data available.
 

(4) The resettlement of villages either to far from the shoreline
(more than 3 kilometers) or whose nearest suitable relocation site is 
more
than 3 kilometers and therefore outside their present village territory
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will in most cases have to jump across presently occupied areas to find
 

suitable relocation sites along the reservoir. Such "relocation jumpers",
 
perhaps 20 to 30 percent of all settlements involved, will need considerably
 
more assistance in the relocation process beginning with site selection and
 
transportation and continuing on to general adjustment into new micro

regional systems. It is primarily for these settlements that unoccupied
 

major valleys opened by the reservoir must be preserved. Many of the
 
"jumping" villages will be in groups i.e. will be whole micro-regions.
 

(5) Such "jumping" micro-regions will need the most comprehensive
 
assistance in relocation planning and implementation. The assistance for
 
them still should be channeled through.the most competent local structures
 

in the sub-regions, which invariable will be the district towns.
 

(6) The district towns will also be more heavily involved in providing
 
assistance to the relocation of at least the major central villages and micro
regions to be inunated. Most of these CVs will be able simply to move to the
 

nearest shoreline (creepers) but whether they will be able to remain central
 
villages at the new location will be eventually determined by the physical
 
and social factors which together favor certain locations in the development
 
of central places and which are somewhat independent from the capacities
 

and aspirations of the people in these communities. Special attention
 
must be given to these centrality-adjustment-problems in the planning and
 
organization for relocation.
 

(7) There appear to be four physical factors which will be important
 

in the evolution of a micro-regional network around the reservoir shoreline.
 

These factors are: (a) a constant distance function between central villages
(b) the most feasible road network within the given topography throughout
 
the reservoir area in general and between central villages in particular)
 

(c) the reservoir shoreline cutting through topographic determinants of
 

communication channels;and (d) the natural resources, mostly cultivable
 

land above and below the shoreline. The intersections of these four factors
 

will determine the new favored locations for central places. These favored
 
location would be identified and the site selection for central villages
 
should as much as possible incorporate these favored locations.
 

(8)The concept of the physically and socially favored location for
 

central places is important in the development of new micro-regional systems
 

and the consequent adjustment necessary by relocated settlements for two
 

important reasons. The central villages which are not located at favored
 

locations may find their centrality severally reduced to the point where
 

they will lose their central position in the micro-region. As we have pointed
 

out the loss of access to processing structure invariable results in a more
 

severe reaction of (defensive) social solidarity then does the mere frustration
 

of aspirations or access to processed new knowledge. On the other hand some
 

villages may get located at favored locations which are totally unprepared
 

for the additional knowledge structure channeling through them. Considerable
 

blockage to the development of new communication channels may occur because
 

such villages simply do not have the competence to process additional
 

knowledge or acquire the necessary knowledge processing structure rapidly
 
enough.
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(9) In the long run, lesser villages placed at most favored central
 
place locations will become central villages and former central villages
 
placed outside these locations will lose their status and compentence. During
 
this adjustment time the friction will cause considerable inefficiencies and
 
waste which may be avoidable with forsight and planning. The determination
 
of "most favored central place locations" along the shoreline will depend
 
on very detailed data yet to be obtained and on considerable research on the
 
interaction of the four factors mentioned (and maybe others) which still has
 
to be done.
 

(10) As emphasised by Mosher and Johnsonroads are the single most
 
important initial factor inmicro-regional development. The relocation of
 
inunated roads must therefore be made in accordance with the Basin Relocation
 
and Development Plan and not simply a replacement above and parallel to
 
inunated roads as proposed in the USBR feasability study. The magnitude
 
of roads relocation will be much larger than estimated in the USBR study
 
because of the investment undertaken by the Thai and Laos governments and
 
foreign aid through the road building program in the region over the past
 
five years. Final planning for road relocation should be withheld until
 
all settlement relocation sites have been determined by the other factors
 
of reservoir adjustment; the shoreline, cultivable lands near it, and most
 
favored central place locations along it.
 

(11) Many lands at ideal relocation sites along the shoreline are
 
already occupied and privately owned. These lands must be included in the
 
acquisition of rights of way by the project under the same authority and
 
policy which allows acquisition of the lands to be inunated. Such acquired
 
land will then have to be redistributed as the placement and compensation
 
to the population to be relocated demands, for either residence or cultivation.
 
Any additionally required lands will have to be developed by the Project
 
Authority. It appears that the replacement of land will on the whole be
 
cheaper than the payment of compensation at present market value. Tile
 
cadastral survey in Thailand shows cultivated land values to range between
 
20 dollars a hectare in the Nam Mong Valley and S3,000 a hectar in the Loei
 
Valley. The average land value at $610 per hectare would be substantially
 
above the $350 per hectare necessary to clear, grade and terrace suitable
 
lands with an average 2 to 3 percent slope (or a range of 0 to 5 percent
 
slope). (See Appendix I of the USBR Study).
 

(12) A cursory inspection of topography maps especially of the 1:20,000
scale show that there should be more than enough land area with a slope of
 
0-5 percent within a reasonable distance from the shoreline (up to 3 kilometers).
 
The task of developing these lands and financing must be the responsibility
 
of the project authority especially since "in principle it has been agreed"
 
in the USBR report "that this task must be done for the irrigation areas
 
if irrigation development is at all to be feasible". For the sake of
 
feasibility and fairness, the same principle must then be applied for the
 
relocated population. The use of reservoir water for irrigation by pumping
 
may reach significant proportions only during the rainy season when the
 
crest volume of the Mekong will supply more then enough water for both
 
irrigation and turbines. During the dry season the draw-down of the reservoir
 
may make pump irrigation above reservoir prohibitive.
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2. Shoreline Resettlement is Essential for Drawdown Agriculture and
 
Fishing.
 

Drawdown agriculture, the cultivation of lands inunated by the reser
voir during the extended annual dry season seems to have been overlooked by
 
most reservoir planners and feasible studies until it was initiated by some
 
innovative and opportunity consicious shore settlers, for instance at Lake
 
Volta. Since the late 1960's research has been started by some reservoir
 
authorities to determine what crops could best be grown under conditions
 
of reservoir drawdown. The two brief accounts on Lake Volta and Lake Nasser
 
below describe the presently accumulated state of knowledge on this type of
 
agriculture: from Kalitze op. cit.:
 

"Draw-Dowrn Agriculture 

An important development in agriculture associated with the
 
Lake which has already started is farming on the land exposed by
 
fluctuations in the Lake levels. This development has started
 
on the initiative of the local lakeside dwellers. But research
 
work has been initiated mainly on the soils and cropping patterns.
 

The annual fluctuation in the level of the Lake varies between 
6 to 14 ft. (2 to 4.) It has been estimated that at 10 feet, some 
200,000 acres would be exposed around the 3,000 miles (4,800 Km) 
of the lake boundary, with an average of about 200 yards which 
could be used for farming. The soils in the draw-dom area are 
mostly sandy and well drained. The eastern and southern banks are 
steep and expose only a narrow area. On the other hand wider stretches 
occur on the northern banks where population density is low. The 
northern bank of the Arram and the western bank of the main lake 
also expose moderately wide area. 

At present, only a small portion of the draw-down area, those
 
adjacent to the areas of high density are cropped mainly with veg
tables such as tomatoes, okra, peppers and garden eggs, and maize.
 
Some problems encountered include draught conditions and insects.
 

Crop trials are being carried out to determine the cropping
 
system to be encouraged in the area. It is thought that in the
 

area immediately above the maximum flood level where the water
 
table is high, main crops of cassava, and possible cotton, could
 
be planted in October and November season, with garden crops of
 
groundnuts, okra, pepper, garden eggs as secondary crops. In the
 
areas exposed tip to February, groundnuts and tomatoes could be
 
grown as main crops with okra, pepper, garden eggs, maize and
 
sweet potatoes as secondary crops. For areas exposed late February
 
to April ending, rice, maize and sorghum could be grown.
 

Apart from above, rice can also be grown and it has been
 
estimated that at current low yields of 800 lbs. per acre, at
 
least 30% of the country's rice imports can be produced."
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and from: P.C. Raheja op. cit. 
"Lake Nasser: 
 A Case Study". UNSF-FAO Lake
Nasser Development Centre Project, Asswan:
 

"Shore Agriculture
 

There is no farming community at present existing around the
lake. 
 Over 86 per cent of the fishermen were originally farming
the land in their native villages. 
But they have not so far taken
to farming as new settlements have not yet been set up. 
 It is
after surveying the soils in Khors, Wadis and peneplains between
the levels of 160 and 190 m 
that schemes for development of lake
shore agriculture would materialise. 
 In the meanwhile experimental
work was 
taken up in 1969 and 1970 for selection of crops suitable
for cultivation. 
In both the years, due to 
lack of facilities, the
work was undertaken in late March. 
 Of the crops sown most successful
was water melon. 
The other crops which showed promise are Sorghum,
Cucumber, Cucumis peon, 
maize and snake Cucumber. 
All the cropb
showed very good germination on the residual soil moisture of the
receding water front. 
 The growth was satisfactory for one month.
Thereafter the crops needed frequent irrigations.
amount With limited
of irrigation available the crops of water melon and Sorghum
matured. 
Due to high mean temperatures of 340 
- 360 C. in the
period May -
June other crops dried up permaturely. Thus it was
concluded that 
summer crops must be started from January - February
The response to levels of nitrogen was shown in growth and development
of fruits in water melon and Sorghum crops."
 

In 1970 preliminary data on cost of cultivation of these crops
was compiled."
 

An excerpt of a paper summarizing the problems and experiences otherwise
encountered with draw-down agriculture have been presentated by D.R. Sikka
at 
the above mentioned convention on Man-Made Lakes in 1971: 
 Only the
 
D. R. Sikka: 

excerpt of his paper have become available which are reproduced here:
"Planning and Allotment Procedures for Marginal Agriculture

in Reservoirs for Optimum Use."
 

"In reservoirs, large areas 
come under submergence as 
soon
as construction of dams is completed. 
The Irrigation and Power
Development needs "stage approach", thus regulation of water releases
on initial and full development, would materially effect the position.
It is therefore, necessary to make use of the available agricultural
lands even after completion of projects, 
even though they might have
been acquired from their owners.
 

In a predominantly agricultural country, where people's economy
is entirely dependent on cultivation, a very careful watch is to
be kept while finalizing the areas to be acquired by the State for
the operation and control of water supplies and the marginal lands
could also be developed between average and the maximum flood levels,
lasting for short durations. 
 Permanent and temporary acquisitions
of the lands under a phased programme could be resorted to with
appropriate procedures for leasing and letting out to the Society
either with or without auction.
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While evaluating the capital investment, the benefit cost ratio,
 
in such man-made lakes, it would be apparent that the impact of land
 

acquisition, compensation, loss of production, advantages of marginal
 
agriculture and their returns on changing cropping patterns versus
 

the initial loss suffered by the Society are kept in view.
 

At what rates, terms and conditions such marginal lands should be
 
allotted and to whom, have to be detailed out by the administration
 
to avoid frustration amongst those displaced landless people, who
 
have not been given alternative, 'equal return' land. The assessment
 

and recovery rules in such cases also require fine definition as
 

sometimes about 25% of the total acquired area gets opened up. The
 
difficulties in accurate assessment get further multiplied due to:
 

silting of the field's boundaries after formation of lakes as such,
 
the question of a uniform land renL/water rate on modified blocks
 

after taking into account submergence/fertility factors."
 

The Pa Mong Reservoir seems to contain a huge potential for draw
down agrLculture. The fluctuation between the annual normal and draw-down
 
levels is large, being 10-meters on the average. In many areas of the res

ervoir branches, a 10-meter fall of the reservoir level will expose relatively
 
large areas of formerly cultivated or cultivatable land.
 

As can be seen on aerial photo #1, the Mekong Region has considerable
 
knowledge on the techniques of what is in essence a kind of draw-down agriculture
 
which is now practiced all along the Mekong.
 

Draw-down agriculture along the Mekong takes place in two location
 
types: one, on a smaller scale is done by terracing the sometimes steep
 
but fertile banks of the Mekong River. This is done by practically every
 

settlement along the Mekong River from Burma to its mouth in Vietnam. Crops
 
grown here are mostly vegetables for home consumption. The other location
 

type is on the rather large silt and sand banks such as the one also shown
 
in aerial photo #1, which are exposed in the dry season each year. These
 

large flat areas become available usually for at least 3 to 4 months every
 

year. Crops grown on a large scale are sometimes vegetables but more often
 
watermelons and tobacco. With the knowledge and experience existing in the
 

Pa Mong Region these practices should easily spread throughtout the PA Mong
 

Areas suitable for this type of agriculture, especially if assisted by
 

extension training and provision of inputs.
 

In areas last exposed by the draw-down and first flooded again, where
 
the time period of exposure is too short to raise and harvest any kind of crop,
 

green manures could be grown which would attract fish during the flooded stage
 

of the reservoir. In addition, permanent fish farming of these areas could be
 

instituted by building permanent, high fences along the lowest drawn-down shore

line with built in fish traps. The fish traps, growing in the fence enclosed
 

reservoir areas, would be caught automatically at final stages of draw-down"
 

and be harvested very easily. These areas would have to be stocked with rapidily
 
growing fish which mature to marketable size within 10 or 11 months. The inita]
 
food for these "fish cropping areas" could come from the inunated green manure
 

crops, while the final feeding may be possible from crops grown on the first
 

exposed lands of the draw-down cycle.
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It appears that draw-down agriculture and fish cropping can potentially
 
be most intensive and complementary. This potential has obviously far reaching
 
implications for shoreline resettlement and reservoir land development. Research
 
on the potentials along the Mekong Reservoir should be initiated as early as
 
possible before any relocation planning has to start.
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APPENDIX A
 

Standards for Relocation
 

Abstracts from papers on Resettlement Guidelines
 
presented at the International Symposium on Man-

Made Lakes, Knoxville, Tennessee May 3-7, 1971'
 





RESETTLEMENT
 

Dr. Charles A. P. Takes
 

In 	the paper the following theses will be elaborated:
 

1. Social justic demands that people who are compelled to leave their
 
lands and homesteads in a reservoir area should
 

a) 	not only be compensated for loss of material property, but also
 
be enabled to earn an adequate new living,
 

b) 	benefit equally with other inhabitants of the project area from
 
the improvements brought about by physical construction (flood
 
control, irrigation, generation of power, etc.). This means that
 
the orthodox principle that people should be compensated in such
 
a way that they are "no worse off than before" is far too passive
 
and lacking in dynamism.
 

2. To ensure maximum welfare benefits from dam projects, the costs of
 
satisfactory resettlement and other rehabilitation measures should be planned
 
and budgeted for simultaneously with those of physical construction and should
 
be 	integrated in total project cost.
 

3. The integration of resettlement costs in the total project budget
 
will facilitate the recruitment of expertise from international and other
 
outside resources; it will also facilitate the recruitment of capital from
 
such resources, should the economy of the country be unable to bear the
 
cost of satisfactory planning and execution of rehabilitation measures.
 

4. Where farmers are to be evacuated from reservoir areas, resettlement
 
on suitable cultivable lands will, in general, be the most appropriate way
 
of providing them with an adequate new livelihood. Full attention should
 
also be paid, however, to evacuees with other occupations and to those farmers
 
who may wish to be rehabilitated in a different way. In the latter cases
 
measures should be taken to ensure that cash compensation paid for loss of
 
production means will be used only for productive purposes.
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THE MIGRATION OF POPULATION AND ECONOMY REORGANIZATION
 

DUE TO RESERVOIR CONSTRUCTION IN THE USSR
 

A.B. Avakyan, V.A. Sharapov
 

The development of economy in the Soviet Union has caused a necessity of
 
streamflow regulation. The construction and operation of reservoirs in eco

nomically developed regions where river valleys are as a rule densely populated
 
and well developed exert influence on the nature and economy of riverside areas
 
within both the backwater and downstream zones of hydraulic structures.
 

Settlements may be in different zones of direct and indirect reservoir
 
influences. Simultaneously with the direct effects of reservoirs on the area
 
of settlements, the economy of regions and individual industrial and agri
cultural enterprises is also affected: economic ties, transport conditions,
 
sanitary situation, particularly, change that also influences settlements
 
and population.
 

The regional planning scheme is the basis of projecting measures for
 
settlement transfer. It covers prospects of economy development, rational
 
distribution of urban and rural settlements and perspective sites for new
 
settlements, industrial enterprises and other utilities, transport links,
 

etc. with taking into consideration the natural and economic conditions
 
of the region, which change as a result of reservoir construction.
 

The selection of sites for settlements and planning of resettlement
 
measures are made proceeding from the following principles: (a) new
 
settlements are placed where most favorable natural and economic conditions
 
exist and at the shortest possible distances from the area of old residence;
 
(b) houses tend to be removed to existing settlements in order to make utmost
 
use of the municipal, public and industrial utilities, transport and other
 
facilities as well as in order to enlarge settlements; (c) the lay-out of
 
new settlements, residential and municipal construction are based on modern
 
sanitary and architectural standards; (d) all costs of transfer and recon
struction of buildings are included into the hydraulic structure construction
 
cost estimate. In addition, the migrants are paid for their belongings,
 
transportation, temporary renting, etc.
 

Reservoir construction is a major factor of population migration and
 
leads to a considerable change in the geography of population over vast areas
 
causing more rational distribution and enlargement of settlements, improvement
 
of transport links, municipal services, architectural look, etc.
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GUIDELINES FOR RESETTLEMENT AND REHABILITATION OF UPROOTED
 

AGRICULTURAL POPULATIONS ON FORMATION OF LAKES
 

D. R. Sikka
 

Rehabilitation and resettlement of displaced persons from the areas and
 
villages coming under the submergence of lakes is a very intricate and a 'human'
 
problem, only the degree of severity is at variance, both in highly developed
 
areas whether industrial or agricultural and in case of highways, railroads
 
and other establishments all would require relocation, although even after
 
adopting cardinal principle of the greatest good to the largest number, would
 
need sacrifices on the part of section of the population with large scale,
 
financial implications at times.
 

Separation from its established surroundings and resettlement needs
 
careful and tactful handling. Insistence of law and authority would not
 
be enough. Socio-technical education might be advantageous along with
 
understanding, sympathy and compassion. The problem is likely to be 
more
 
complicated in case of inter-state rivers.
 

Number of projects have been constructed in this country and the paper

could try to assess and work out the details of problems by the brief case
 
study. Besides Socio-studies, necessary facilities like preferential allot
ment of shops, professional adjustments, trades and employment, changing of
 
cropping patterns, setting up special industries, construction of new colonies
 
with all modern amenities, establishment of work centers and modern industrial
 
units, and so on, it would be necessary to work out a national policy for
 
this important administrative measure, which involves numerous problems
 
at every time, a project is constructed and lakes created.
 

When actual tiller of the land becomes landless, no amount of cash and
 
kind compensation might satisfy his hunger for getting land for land and that
 
might involve a transportation of the society and environments as a whole, a
 
strong policy for carrying out rehabilitation and resettlement of displaced
 
persons from the river valley projects, it will have to consider the need of
 
minimum submergence and consequent minimum dislocation and for that, it would
 
be compulsory to technically assess and finalize irrigation and power loads
 
and demands along with supplementing the same for the residual by underground

water resources. A set pattern for transformation of forest and waste lands
 
for agricultural lands in a preplanned way would also be necessary for these
 
areas where agriculture is the backbone of the Society. The procedures to
 
compensate and allot the various alternative facilities to the displaced
 
persons will have to be streamlined and results ensured that their economic
 
conditions were better than prevalent before.
 

Various legislative measures would also be required for the realization
 
of these objectives.
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APPENDIX B
 

Excerpts on Resettlement and Relocation from:
 

Pa Mong Stage One Feasibility Report
 

by
 

United States Department
 

of the Interior
 
Bureau of Reclamation
 

(Page numbers are those in the USBR Report)
 



0. LANDS AND RIGHTS, CLEARING 

AND RELOCATIONS 


Pa Mong Project features will require the acquisition of 
lands in Thailand and Laos for constructo, of dams, 
reservoirs, canals, laterals, drains, and other project 
facilities. About 293,600 hectares of land will be 
cleared within the reservoir areas, and about 16,400 
hectares of project land will receive some type of 
clearing treatment preparatory to irrigation. Existing 
physical features will be relocated to allow 
construction of project facilities, and people living 
within the reservoir area will be relocated and resettled. 

Under Thailand's Immovable Property Expropriation 
Act, B.E. 2497 (1954), it is possible to expropriate 
titled and/or other occupied lands when no transfer has 
otherwise been agreed upon for purposes benefiting the 
State. This act requires that compensation be made to 
owners for damages incurred during implementation of 
temporary surveys on the lands or for permanent 
acquisition of lands and other immovable properties 
such as trees, buildings, and structures. It is 
understood, although the specific law, act or code 
remains unidentified, that land and properties can be 
similarly acquired for the State's use in Laos under 
provisions of Royal Decree. 

The construction of Pa Mong, Nam Mong, and Nam 
Lik Dams and formation of the combined reservoirs to 
an elevation of 250 meters, which is the top of the 
joint use pool, will require the acquisition of an 
estimated 409,700 hectares of land within the reservoir 
take-line elevation of 253 meters. The 253 elevation 
take.line will provide 1.5 meters of surcharge, plus 1.5 
meters of freeboard. The maximum water surface 
elevation will be 251.5 meters. The combined reservoir 
site is relatively remote witn the exception of Loei 
Valley in Thailand which has substantial population 
and private development. Other privately held lands are 
found in relatively small villages located along both 
sides of the Mekong River throughout its reach within 
the potential reservoir area. Although no specific data 
are available, RLG and RTG forest-reserve lands 
comprise the major category of landholdings in the 
reservoir area with an estimated 206,200 hectares in 
Laos and 203,500 hectares in Thailand. 

The potential Stage I Area includes 11,420 and 31,580 
hectares of irrigable land in Laos and Thailand, 
respectively. These lands lie immediately downstream 
from the Pa Mong damsite on both sides of the Mekong 
River, in relatively highly developed agricultural areas. 
Rights-of-way required for construction of distribution 
canals, laterals, ditches, and drains will result in an 
estimated 9 percent loss in productive land in the Stage 
I Area. An estimated 21,000 Lao and 86,000 Thai live 
within the Stage I project service area. The proposed 
Irrigation service area contains about 8,000 hectares of 
irrigable uncultivated land and about 35,000 hectares 
of irrigable cultivated land. Based upon studies in 

--jtoind, it isestima'd that nearly all of the Stage I 
-disheld privately. rorest reserve lands represent a 
,V minor portion of all land within the irrigation 

mincearea. 

.l'e entire reservoir area population consists of about 
.j.g0 families in Laos and 24,550 families in 
,niiland, all of whom will have to be resettled or 
.located. It was originally assumed that most of the 
.,splaced families would have an opportunity to be 
*esettled on new project lands. Subsequent 
Ivestigations have revealed that essentially all the 
:rrigable land is occupied. The RTG has assumed 

responsibility for investigating resettlement 
requirements for the Pa Mong Project in Thailand and 
has prepared a report I covering various phases of the 
problem. No specific resettlement sites have been 
designated. 

The Lao' portion of the resettlement problem has not 
been studied formally; however, a letter report thereon 
entitled, Pa Mong Project-Reservoir Cadastral Survey 
in Laos, was prepared by a Working Group, 
RLG/Mekong Secretariat July 27 1969. These reports 
provided the basis for project resettlement cost 
estimates. 

In order to reduce operational debris removal 
requirements within the Pa Mong Reservoir and to 
provide fisheries, wildlife, and recreational 
enchancement, it will be necessary to clear the 
reservoir's forested areas. An estimated total area of 
293,600 hectares in Laos and Thailand will have to be 
cleared. Native tropical vegetation types and densities 
include bamboo and brush, low, open forest, 
mixed-open forest, and closed-canopy forest varities. 
Topography ranges from relatively accessible and 
smooth or gently undulating surfaces to extremely high 
slopes and rough surfaces. Reservoir clearing will 
include cutting and burning of native vegetation but 
not grubbing of stumps and roots. 

Clearing of irrigable lands within the project area will 
be accomplished to provide new lands for agriculture 
and to improve operation on existing partially cleared 
lands. It is estimated that about 16,400 hectares of 
irrigable land within the Stage I Area will require some 

type of clearing. Vegetation types and densities will be 
similar to those within the reservoir area, but the area 
topography is relatively level and smooth. 

Project construction requirements will include 
relocation of important hard-surfaced roadways that 
transect the Pa Monq Nam Monq.Nam Lik Reservoir 
areas. Construction of access roads to site locations of 
major project reservoir features such as Pa Mong, Nam 
Mong and Nam Lik damsites will be required as well. 
Project features will include about 200 kilometers of 
hard-surfaced road relocations and about 90 kilometers 
of hard-surfaced access roadways. 

'Project Settlement and Estimation of Expenditure for Establishment of the Pa Mong Project Settlement, dated 
December 30,1968, prepared by the Settlement Programming and Planning Division, Department of Public 
Welfare, Ministry of Interior. 
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I. RESETTLEMENT 

1. DISPLACEMENT EFFECT 

of 	 the Pa Mong Project will displace aDevelopment 
large number of families, estimated at 24,550 for 

Thailand and 19,905 for Laos, because of inundation 
of lands by the reservoir, rights-of-way acquisition, and 

other project activities. This potential displacement of 

people was recognized early in the investigation and 
was outlined as Support Program Item 5-F in the Pa 
Mong Project, Phase I Report, 1966. It was originally
assumed that riost of the displaced persons would havean oporuniyreette o proectlans. towver itt 

an opportunity to resettle on project lands. However, it 
was found during subsequent investigations that 
essentially all the irrigable land has been taken. Newsettlementwould 
oeen sithou not ffect project o etion,a 

however, should not fcost estimates 
inasmuch as tihe settlement sites will be Situated oninvesmumhnas thesettlementtsited will beritquated o 
further project expenditures for rights-of-way. 

Thailand has assumed the responsibility of investigating
this item and the RTG agency concerned has prepared 

a report 9 covering various phases of the problem. A 
formal report on resettlement has not been prepared 

for the Lao portion of the project; however, a letter 
report on l3ndownership i 0 was received from which 
estimates have been made. 

2. 	 PLANNING RESPONSIBI LITY-THAILAND 
(COROLLARY REPORTS) 

A brief analysis and summary of these reports is 
presented, herein, which also includes additional 
information obtained from the authors. These reports 
are included in Appendix VII, Corollary Studies. 

The resettlement aspect of a water resources 
that deals specifically withdevelopment program 

handling of persons displaced from an area to be 
flooded by a reservoir impoundment is not new to 
Thailand. There are a number of reservoirs of 
substantial size already built in Thailand and a number 
of smaller scale tank impoundments. Laos has had less 
experience with the problems of displacement of 
groups of people and resettling such groups, although 
the matter of resettling people to Ili displaced by the 
waters stored behind Nam Ngum D,im must be settled 
soon. 

In Thailand, the Ministry of Interior, through its Public 

Welfare Department, has the responsibility of planning 
for the resettlement operations. This responsibility 
involves the initiation of surveys to identify the size 
and complexity of the 
selection and assignment 
under direction of the 
preparation of plans for 
preparation of budgets, 
resettlement operatinns 

"'Project Settlemenit and 

resettlement problem, the 
of areas for resettlement 
Cabinet Committee, the 

the resettlement areas, the 
and supervision of actual 

Estimation of Expenditures for 

3. 	 PLANNING RESPONSIBILITY-LAOS 

In Laos, the Department of Relocation and 
Resettlement, Ministry of Social Welfare, has 

responsibilities for resettlement activities. In recnt 

tims the settlement of refugees from areas of security 
h se en or re u irm e. 

The usual Thai budget for a resettlement operation isbased upon field studies for a specific resettlemcnt site. 
For the Pa Mong Project estimate no specific sites were 
studied; therefore, an assumption was made that there 
wude three an achpo thre e tha therebe three sites in each of three provinces-Udon,
Nong Khai, and 'oei. For the entire Pa Mong Project
resettlement operation in Thailand, the Department of 
Public Welfare estimated that they would require about 
196,000 hectares of land. The average area allotted for 
a village is 200 hectares, which encompasses 

community facilities, homesteads, and agricultural 
lands. Community facilities consist of roads, a water 

supply system, wats (temples), schools, and 

The average area to be allotted for each family fur 
settlement purposes amounts to about 25 rai. Three rai 

are to be cleared initially by government forces, of 
which two rai will be for homesite purposes and one rai 
for immediate use for planting of subsistence crops.
Under usual circumstances the balance of the 22 rai 
would be cleared by the farmer and his family as time 
and energy permitted. However, for our analysis to be 
conservative, an item of cost has been included for 
clearing of all 25 rai in each of the settlers' tracts. It is 
interesting to note that the average size of present 

farmholdings in the Northeast is very close to thatproposed for the farm units in the resettlement areas. 

The Thai resettlement area budget includes salaries and 
wages for Welfare Department workers and supervisors, 
equipment for the building of roads, moving of 
materials used in the construction of community 
facilities and the needed lumber and building materials, 
spare parts for equipment, etc. Costs were also 
included for land upcn which community facilities 
may be constructed. A portable sawmill will be 
included in the equipment list to permit settler 
utilization of trees cut in the clearing operation for 

housing materials. 

Compensation will be given to owners for the land and 
moveable property which lie within the proposed 
impoundment area. Displaced people will be given land 
in dment area if e will be in land 
in resettlement areas if they wish to reside in these 
prepared locations. If they do not choose to take 
advantage of this opportunity they will not be given 

Establishment of the Pa Mong Project Settlement," 
December 30, 1968, Settlement Programing and Planning Division, Department of Public Welfare, RTG Ministry of 
Interior. 
10 "Pa Mpng Project-Reservoir Cadastral Survey in Laos," letter report prepared by Working Group, RLG/Mekong 
Secretariat, 7/27/69. IX-15 



money in lieu of land in the resettlement areas. 
Estimates of costs are based upon the assumption that 
all people will wish units in the resettlement areas. 
Actual participation in the resettlement ventures by 
people displaced by reservoir impoundments in 
Thailand range from 30 to as high as 80 percent. Cost 

estimates prepared by the RTG Department of Public 

for Pa Mong Project are overstated ifWelfare 

resettlement participation is less than 100 percent. 


5.ADDITIONAL CONSIDERATIONS 


Specific items were added to the submitted budget in 
order to cover other economic costs involved in 

resettlement efforts and directly attributable to the 
costs of the Pa Mong Project. These include: (1) A cost 

for moving people and their property from the 

reservoir area to a new resettlement homesite. This 

item was estimated by National Energy Authority on 

the basis of their past experience to be equal to 15 
percent of the established value of such property 

excluding orchards, (2) A cost for clearing of the 

settler's land in excess of the 2-rai homestead site. This 

envisions that clearing for the agricultural lands will be 

accomplished by the use of appropriate machinery but 

that stumps and roots will not be grubbed out as will 

be done in the project irrigation area. An estimate of 
$30 per hectare was used for this item, (3) A cost for a 

temporary living allowance for a 90-day period which 
of rice orwill permit purchase of a limited amount 

other food items during the initial period before 

vegetable and other annual crops could be harvested,
This allowance amounts to approximately $0.50 per 

family per day or approximately $45 for each family. 
This allowance will be equivalent to that now being 
allowed 	 by the Department of Public Welfare for 
certain types of resettlement assistance in the southern 
part of Thailand. Previous to this recent change, policy 

did not permit temporary assistance to persons being 

resettled. 

Based upon the existing criteria used by the RTG in 

their resettlement operations, and including the three 

items mentioned immediately above, an estimate of 
prepared for resettlement of the families in 

costs was 
the Thailand portion of the Pa Mong/Nam Mong 

Reservoir system. This estimate is shown in Table IX-5. 
used to cover Thailand'sA value of $11,420,000 was 

portion of costs involved in the resettlement of persons 

displaced by Pa Mong Reservoir impoundments. 

6. PLANNING CRITERIA-LAOS 

Since no formal report on resettlement has been 

prepared for the Laos portion of the Pa Mong 

Reservoir, an estimate of the number of families who 
will be involved in resettlement activities was based 
upon the letter report of July 27, 1969, referred to in 

this chapter. estimates for thefootnote 10 of Cost 
Laos portion of the resettlement program were 
prepared from data regarding the Thailand studies. 

the Thai data amounted toCosts for Laos using 

$7,584,000 and are also shown in Table IX.5.
 

7. TOTAL RESETTLEMENT COSTS 

Total project costs for resettling of people displaced by 

Pa Mong and its associated reservoirs are estimated to 

be $19,000,000. The elements included and their costs 

are summarized also in Table IX-5. 

PLANNING OBJECTIVES8. DESIRABLE 

The responsibilities assumed by governments with 

respect to assistance given to the resettlement of 

families displaced by reservoir impoundments vary 

widely. The ability to respond to these acknowledged 
readyneeds and responsibilities depends upon 

for this purpose. Thailandavailability of funds 
the need and has made policy and
recognizes 


administrative efforts to facilitate the readjustment of 

so displaced. There is an understandable gapfamilies 
between goals and accomplishments, but positive steps 
have been made to meet the needs. The basic objectiveist assttedplcdfmistoboe 

is to assist the displaced families to become 
reestablisehed ine shortest possible period and to 
situate these families n suchi a manner that they can 
quickly become self-sustaining, productive members of 
the Thai 	economy. A similar humanitarian objective is 

to be existent in the policy decisions of theassumed 

RLG.
 

A broad statement of desirable principles and policies 

governing resettlement activities within the Lower 

Mekong Basin has been prepared by a Working Group
Secretariat.''
established by the Mekong 

Representatives of the Royal Governments of Laos and 

Thailand participated as consultants in the preparation 
the objectivesof this statement. Attainment of all 

stated in this paper will be difficult to achieve. 

However, many of these goals will be realized, in whole 

or in part, during the process of development of water 

resource projects in the Lower Mekong Basin. 

on Principles and Policies for Resettlement and Settlement in the Lower Mekong Basin," August
'"Statement 

1968, prepared by an Interagency Working Group established by the Executive Agent of the Mekong Committee, 

March 1968. 
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Table IX-5 

RESETTLEMENT COSTS FOR PA MONG, NAM MONG (THAILAND), PA MONG, NAM LIK (LAOS) 

Item Laos Thailand Total Percent 

Total area to be blocked out for resettlement 159,293 196,464 355,757 
purposes (hectares)I 

Number of families to be moved2 19,905 24,550 44,455Settlers' clearing cost (dollars) 3 
2,197,512 2,710,320 4,907,832 25.83Moving costs (dollars)' 551,850 2,746,831 3,298,681 17.36Temporary living allowance (dollars)' 870,904 1,074,137 1,945,041 10.23Administrative costs (dollars)' 3,963,683 4,888,639 8,852,322 46.58 

TOTAL COSTS (dollars) 7,583,949 11,419,927 19,003,876 100.00 

Rounded 
 7,584,000 11,420,000 19,000,000 

'For 	 Thailand - Based on Department of Public Welfare Study.
 
Laos - Based on Thailand data.


2For 	Thailand - Based on Department of Public Welfare Study. 
Laos - Based on Mekong Secretariat Study Group data.


J$30 per hectare. IX-17

M. CAI)ASTIRA. SURVEY, RESERVOIR the RTG N3,,-. - ....... ^..,.... u..r2u% . i e- - . . . I .	 2 4 ,AREAS, THIAILANI) AND LAOS Reservoir Cadastral Survey, outlined in Chapter 13, 

VolumeThe 	 estimate of right-of-way costs Pa 
1, of the Phase I Pa Mong Report,1 Afor Mong companion study underReservoir 	 the Support Program in Laosinvolved the determination of the cost or was performed by the Mekong Secretariat ineconomic value of all lands, buildings and structures, cooperation with the RLG.1 6man-made improvements, including villages and towns 	

Neither study included 
and agricultural 	

the value of the predominantly government-ownedproperties which will be physically forest areas as a direct rights-of-way cost. The potentiallocated within the impoundment area of the reservoir, annual productionThe reservoir area was initially based upon an assumed 
of forest lands was capitalized to

arrive at an economic value, andelevation of 250 meters 	 these values wereand rights-of.way costs were included as induced costs 	 in Chapter IV, Economicestimated at this elevation, at which the reservoir will Justification, Appendix VI. A brief discussion of thehave 	an area of 3,846 square kilometers. At elevation separate rights-of.way costs for Thailand and Laos253 meters, which involves surcharge storage for peak follows.
inflow, wave action, erosion, etc., the area of thereservoir will be 4,097 square kilometers, according to 1. THAILAND 
preliminary topographic maps. 

The incremental area between 	 Initial plans to do extensive fieldwork to assist inthese 	 two elevations, establishing land and improvementapproximately 25,000 hectares, 	 values met withwas assumed to be difficulties becauseforest lands. The cost 	 the areas involved are politicallyor economic value of this area sensitive. Some portions of these areashas been 	 lacked suitableestimated as nonagricultural and nonurban road accessibility and in others there were securityforest land, the value of which has been computed onthe basis of capitalization 	
problems. It was found expedient to use an alternativeof potential net annual approach which involved limited fieldwork, study ofincome from lumber production. The area of land aerial photographs, and use of land and property valuesinvolved in the reservoir rights-of.way estimates at from secondary data available fromelevation 253 meters isshown below: the National 
Statistical Office. Provincial and amphoe offices were 

-
 visited to review land and property files and to discussArea in square Area in oroperty and land values withCountry kilometers 	 responsible officers.hectares Quantitative intormation was first obtained on 
government-owned lands, primarily forest lands, exceptThailand 2,035 203,500 for land 	 used for agricultural production withinLaos 2,062 206,200 experiment stations. Similar quantitative information'TOTAL 4,097 409,700 was 	 obtained on privately owned lands, both 

The study of thle Pa Mong Reservoir in Thailand, agricultural and nonagricultural. Nonagricultural landsincluding the Nam 	
included those used for commercial purposes, includingMong portion, was undertaken by factory sites and processing establishments.
 

1SPa Mong Reservoir Cadastral Survey, 
 Technical Division, National Energy Authority, Ministry of National
Development, 7hailand, July 1969. 
16 Pa Mong Project, Reservoir Cadastral Survey, Laos, prepared by a Working Group, Mekong Secretariat, Bangkok,
June 1969. 
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Quantitative data were also accumulated for both of establishing a base for tax assessment. The value of 
government and nongovernment land and property improvements was established by a survey which 
within perimeters of villages, towns and other included three large townos in the ieservoir atea, all 
administrative centers, use of which would be largely villages containing over 200 families, and about 

on aresidential or commercial. Details of the methodology percent of the smaller villages selectel 

and the procedures used in this analysis are contained randorn.sample basis. These data were tabulated and a 

in the cited RTG study relationship established between size of villacje and 
Using the methods and procedur,s .. tlined in the RTG improvetnet values. Using this gencral nietiod for 
stud-', the value of land was based upon the latest estimating, the following monetary values were 
values assiqned by the Land Department for purposes computed: 

PA MONG AND NAM MONG RESERVOIRS 
AT ELEVATION 253 METERS 

Pa Mong (Thailand) 
Area Economic valj-

Item (Rai) Baht I S 

Land 148,250 415,500,000 
Property - 362,300,000 
Subtotal 8 777,800,000 $ 37,812,000 

Nam Mong 

Land 53,357 16,100,000 
Property -

201,607 B 
37,600,000 
53,700,000 $ 2,611,000 

Rounded I 
Total 32,300 0 831,500,000 S40,423,000 

(Hectares) I I 

2. LAOS small. The nature of the terrain, lack of road networks 
traversing the reservoir area, and instability of the area 

The method of establishing rights-of-way values for the in terms of security precluded initiating a study of the 
Laos portion of Pa Mong Reservoir involved use of detail and scope of the one accomplished in Thailand. 
aerial.photog aph interpretation and was largely based The table below summarizes the rights-of.way values 
upon secondary sources of data. Values of land were established for the Laos portion of the Pa 
essentially based upon the comparative value of similar Mong.Nam Lik Reservoir impoundment at elevation 
lands in Thailand. Value of schools and religious 253 meters. 
structures were obtained from the Ministry of
 
Education, RLG. Other types of structures and 3. SUMMARY OF RESERVOIR
 
improvements were based upon comparable Thai RIGHTS-OF.WAY COST (LAND,
 
property values. The major portion of the Laos land PROPERTY AND IMPROVEMENTS):
 
which will be inundated by the Pa Mong.Nam Lik 
impoundment was found to be in forest lands which Thailand $40,423,000 
are considered to be Crown property. The area of land Laos S 14,257,000 
developed for agricultural production is relatively Total $ 54,680,000 

Pa Mong.Nam Lik 

Area _ :onomic value 
Item (Rai) (Baht) $ 

Land 79,779 131,475,950 6,392,000 
Property - 161,777,000 7,864,700 

Total 79,779 0 293,252,950 ' 14,256,700 
Rounded 12,765 $ 14,257,000 

(Hectares) 
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%T)C DISPLACFI) 
i'%I:l!;I!S A..\ 1 E.W SEITrlEI.;NT 

(.)P !1'LNi'IES 

II. 11I, V'Ii()\ O 

Of ni-jor importance and concern in development of 

the Pa Mong Project is the displ-cement of 

appiox,-r-ately '15,000 famil;es-25,000 in Thailand 

nrid 20,000 in Laos-from inundation of lands by the 

ree,v.eoir and acquisition of other project rights-of-way. 
InetiJ have revealed that nearly all of the 

pmnIe,:t irrigpble land is already under private 
nv'.,rship lei/aving practically no project lands that 

, 

. , for res'ttlerne't purposPs or for new 

e,t'?,i.cit olpor tunities. 

Di.cplI-<ed pcisons, however, will be compensated for 

their lupid arid property within the potential reservoir 
impoirnirit area, and will be given land and other 

acsistarice if they wishi to re iJe in new, but as yet 

undtei minrd, resettlecnent areas. Thailand recognizes 
the ne'J to reselle displacid families and has provided 
a.nc"'S a;id arrarlg;rrrnrits tO facilitate readjustment of 

the families that would be relocated. Similar 

afraniernents exist in Laos. 

I. 	 SOCIAL 1IPACTS OR EFFECTS FROM 

Pl1 OJ ECT DF.VELOPMENT
 

The project will have social effects on a great many 

people and institutions. The lives and livelihoods of 

frilievs, businessmen, professional men, laborers, and 

people engaged in transportation, trade, finance, public 

services, and utilities will all be affected socially. 
Farmrs v.,ill need to work in the fields in all 12 

months of the year instead of the traditional 6 months. 
This will rr-duce their time for other activities including 
recreation. Fxisting social structures will be disrupted 
snm'e,.'hat duliig construction of project distribution 
facilities and the on-farm development facilities. This 
wi!l require teprivorary rea:ljustments. Village life will 
ch.,1ge %6th o ct to the operation and maintenance 
of the irIi1rition facilities. Farmers will find 
organizition necessary to assist each other in the 

common goal of maintaining their irrigition facilities, 
This type of community cooperation has not often 
been required in the past. A greater degree of 

individual leadership will be required to operate and 
maintain the irrigation facilities. Extra schooling will 
eventually be required as the need for more advanced 
technology develops. Greater amounts of agricultural 
extension training will also be required to assist the 
farm operators in improving farm management 
practices. 

Increased activity resulting directly and indirectly from 

the project will create an increase in the demand for 
agriculturpl produwts; agriculturally oriented industrial 
p!oduct;; rona&g i Ilttiral po,.'jc'.s; and for prodits or 
srvices from mining, mafr)tif;turing, power 

generation, and service industries such as 
transportation, trade, finance, and public utilities. 

1,POLITICAL STABILITY 

The project will have an important social effect on 

political stability in both Thailand and Laos. A 

boreficial effect on political stability will result from 

ilhe banding together of communities for th'.operation 
and rn ai nt ?nan ce of the irrigation 
facilities-cooperation in a common cause. 
Communications will be more effective through 
estzhlished organizations. Greater allegiance to the 

national interests can develop through these 
organizations. A successful resettlement program will 

contribute greatly to local political stability. 

An editorial statement in the "Bangkok Bank Monthly 

Review," September 1969, about defense and internal 

security also applies to the potential Pa Mong Project: 

"A more positive approach to rural security would 

be through economic and social measures. A higher 

standard of military and political security can be 
obtained 	in the countryside by striving for a higher 
degree of economic and social security for the 
farmers." 

Much of this security can result from the change or 

shift from near subsistence farming to a more intensive, 
double.cropping system producing more crops for sale 

on the commercial market and thereby increasing cash 

farm income and national benefits. Further political 

st,bilit'/ will result from increased consumption of 

commercial goods and services, which will provide 
greater profits to the industrial sector of the economy. 

2. ENHANCEMENTOF-VALUE CONCEPTS 

Social impacts will accrue with the enhancement of 
p rsonal and real property values. This will tend to 

fulfill a common individual desire for wealth, prestige, 
and influence with other villagers. Personal goals in life 
will be more attainable through the capacity to utilize 

value concepts relaive to production of additional 
wealth. Values of business will increase due to 
increased incomes. 

3. IMPROVEMENT OF LIVING CONDITIONS 

SubstantiallI improved liv;ng conditions should result 
from the devel.. "nentof the Pa Mong Project Stage I 
Area. Homes should be enlarged and improved, and 
more and better food will be available. Availability of 
good, potable domestic water will be adefinite asset to 

community living. Health and sanitation conditions 

will improve. More family income will be available with 
which to acquire the necessities or luxuries of life. 
Sales of radios, televisions, motorcycles, and 

laborsaving farm or household equipment will increase 
greatly. 
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E. PROJECT FEASIBILITY AND
 
JUSTIFICATION
 

Benefit-cost ratios, internal rates of return, and project 
payout studies are indicative rather than conclusive in 
making decisions on water resource projects and 
programs of economic development. Many important 
aspects of such decisions are not subject to monetary 
analysis. The social and economic setting, problems 
and needs of the area, present and potential conditions 
of resource use, the wide range of multiple purposes, 
economic impacts, and social considerations described 
in previous chapters of this report all have a bearing on 
project justification and feasibility. 

In particular, analysis of Stage I of the Pa Mong Project 
as an isolated operation isa partial analysis because the 
fu4l services which the project can provide in the 
project area have not been taken into account, and its 
operation as part of an integrated system of 
developments in the Lower Mekong River Basin is not 
yet indentifiable. The findings of this report are 
therefore subject to refinement when results become 
available from the further studies listed in the section 
on Conclusions. 
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INTRODUCTION
 

The Guttman Scaling program was written by Barton Sensining, Department of
 
Sociology, Cornell University, according to the specification given by the analyst
 
and project director, H. E. Voelkner, Washington, D. C., for an applied research
 
project on regional analysis and reservoir settlements relocation for the proposed
 
Pa Mong Dam Project in the Mekong Basin. (1) (Contract AID/EA-147 (Regional) PIO/T
 
498-220-3-1004). The scaling routines were adapted from a much simpler program
 
written by Gary Simon for the IBM 1620 at the University of the Philippines College
 
of Agriculture at Los Banos.
 

This Guttman Scaling program was specifically designed for scalogram analysis
 
within the framework of socio-structural (structural-symbolic) theory as postulated
 
by Professor Frank W. Young and Dr. Ruth Young at Cornell University.(2) The
 
program generally follows the scaling rules first defined by Louis Guttman (3)
 

as applied by Gary Simon in the base program. However, some modifications
 
(usually optional in the program) and additional rules have been incorporated to
 
facilitate certain theoretical interpretations or to analyse special sets of data.
 
Some of these modifications, such as measuring scalability based on step averages
 
or combining data from two different times into one scale, were developed and 
theoretically justified by graduate students of Professor Young at Cornell University.
 
The Shadow Scale, percent deviations per range step, the re-ordering of items and 
cases within steps to reduce deviation dispersion, the scale line maximizing the
 
scale score in case of ties and the use of the larger sum of non-modals for com
puting the scalability coeffient in cases of long and narrow scales, have been
 
added by the analyst. The programer developed the dispersion coefficient which
 
is a normalised summation of distances of deviations from the scale line and
 
which serves as an additional coefficient in determining the best possible scale.
 

The central variable in socio-structural theory is structural differentiation.
 
Both the presence and change of differentiation can be measured by Guttman Scales.
 
Generally the data used represent the presence or absence of strictly qualitative
 

(1) See final report: H.E. Voelkner et.al. "Social Factors in Reservoir -

Settlements Relocation: An Adaptation of Scalgram Analysis Using Aerial
 
Photography and Ground Survey Data - Applied to the Mekong Basin Pa Mong
 
Project", Agency for International Development,U.S. Department of State, 1972.
 

(2) A book on the theory is shortly to be published by the Young's.
 

(3) See Louis Guttman: "Cornell Technique for Scale Construction" in R.W.O'Brian,
 
etal. "Readings in General Sociology" Hughton Mifflin Co. Cambridge, 1951 and
 
several other papers by the author on the subject. The best description of the
 
method however can be found in textbooks on statistical methods for social science
 
such as M.J. Hagood and D.O. Price, "Statististics for Sociologists". New York:
 

Henry Holt Co. 1952.
 

More recently a possible improved method of development scaling which permits
 
atrophy of attributes has been suggested by R. K. Leik and M. Matthew
 

"A Scale for Developmental Processes" in American Sociological Review 1968
 
Vol. 33 pp. 62-75.
 



defined in socio-structural
 
aspects (variations) of knowledge processing structure 

as 


imply a technique to rearrange binary data,
 theory. Guttman scaling itself is 

inherent particular pattern in the
 

according to certain rules, to bring out an 

This pattern, which the scale identifies and
 

data to the degree It is present. 
of diversity or differentiation. The 

systematic accumulationmeasures, is the 
in the same way that 

appears to be a phenomenon of qualities in nature 
pattern in nature. 
a normal distribution is a phenomenon of quantities 

scale pattern are potentially highly
of tile cumulativeTile implications on the discovery of the 

Most of todays statistical theory is based 
significant. oi a normal 

yet the principle and constrnction 
normal distribution principle( 4 ) 

said about the
 
data is extremely simple. The same can be 


curve with applicable 
from the right data. The


of a small Guttman Scale
pri, ciples and construction 

easily detracts from the powerful 
danger of. this simplicity however, is that it 

projects by identifying a particular new pattern in natural 
Implications the scale 

the still limited
At this point, based mostly on 
order including social order. 

the prediction that the cumulative scale 
principle
 

emperical results, one can venture 
 or non-metric statistics
 
will turn out to be as fundametally important to qualitative 


has been to quantitative statistics.
 
as the normal distribution curve 


The Gutiman scaling technique is very 
easily used mannually with less than
 

the larger
(attributes) but 

instance villages or countries) and items 


30 cases, (for 
more complex and time consuming it is 

to manipulate by hand.
 
the matrix becomes the 


on up to 450 cases (villages) with 2-300 attributes.
 
The project had to process data 


therefore the development of a computer 
program


this project was
An essential part of 

to produce the inherent
 cases and attributes
could handle large numbers of
which: a. 
 scales the maximum
b. include into the 


scales in a comparatively short time and 

only because of the successful development
 

possible number of attributes. It was 

of data could be processed and
amount


of this computer program that the large 


analized for the project.
 

distribution to the Comparative Modernization
 
This program has been turned over for 


Research Methods Project under the Center 
for International Studies at Cornell
 

14850.
University, Ithaca, New York 


(4) Peter Gould "Is Statistix Inferens the 
Geographical Name for a Wild Goose?"
 

Economic Geography, June Supplement 1970 p. 442.
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WHAT THE PROGRAM DOES
 

Purpose
 

SCALE1 produces the largest Guttman scale with an accent
able scalability coeficient (usually .65). This "maximal" at,
proach in which as many items as possible are v'etaizied in tle
 
scale is appropriate for analysis of item diStri-bution and
 
sequencing. It is contrasted with "minimal" scalin r w..Ich
 
seeks the least number of items that will adequately dif''erent
iate cases (one item per step). "'he latter approach iS used, 
for example, in the construction of questionnaire scales. Nax
imal scales are always readily reducible to minimal scales. 

The program accepts numerical data of any format (permit
ting "no data" entries) and converts it to a standard binary
 
form in accordance with the user's specification.. It then
 
attempts to scale the entire matrix of input data and continues
 
by successively dropping the poorest scaling items until it 
obtains an acceptable scalability coeficient. Only items, not 
cases, are dropped. The final scale is accompanied by a large 
number of descriptive statistics. 

Definitions
 

ITEM: An input variable, characteristic or quality converted
 
to standard binary format (O=absent, l=present, 9=no data)
 
for each case.
 

CASE: An indiVidual-unit of analysis (respondent, village,
 
province, etc.) represented by its corresponding data set.
 

SCALE: The Guttman Scale represented as an I X C matrix where
 
I=items not dropped and C=cases. (See Figure 1.)
 

SCALE LINE: The boundary representing the ideal separation
 
of ones and zeros in the Guttman scale. (See Figure 1.)
 

SCALE SCORE: For a case, the number of items below the scale
 
line. For an item, the number of cases to the right of the
 
scale line..
 

STEP: A step in the scale line representing the items for
 
which the line is straight vertically and the cases for
 
which the line is straight horizontally. (See figure 1.)
 

DEVIATION: A departure from a perfect Guttman Scale with 
complete separation of ones and zeros. A 0-deviation is 
a zero occurring below the scale line and a 1-deviation is 
a one occurring above the scale line. (See Figure 1.) 

NON-MODAL: If a vector (item or case) contains more zeros
 
than ones, ones are non-modal. If it contains more ones
 
than zeros, zeros are non-modal.. The number of non-modals
 
in the scale can be counted along items (item non-modals)
 
or along cases (case non-modals).
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SCALABILITY: A measure of how close the actual scale 
comes 
to being a perfect Guttman Scale (S=1). It is usually 
measured by Menzel's Coeficient of Scalability (06S6l): 

S - 1 - D/N where: D=total deviations in the scale 
N=the minimum of item non-modals 

or case non-modals. 

The program permits an alternative measure referred to as
"Stepw sc Average Scalability" in which each step ofscale is represented by one average 
the 

case or item with the average number of deviations non-modalsand before the aboveequation Is applied. This can be justified since all items or cases,, wIthin a step are equivalent with respect to thescale, and sometimes results in a higher coeficient, but
its use is not generally recommended since it is not 
 astandard statistic and requires special footnoting and just
ification when it is used. 

Equivalent scalability statistics, Item Scalability (S.)
and Case Scalabilitv (S ), have been defined for individual 
rows and columns of theJscale: 

= 1 - Di/Ni where: Di=deviations in the item 
Ni=non-modals in the item.S = 1 - DNj where: D =deviations in the case 
N =non-modals in the 
case.
 

DISPERSION: 
 A measure of the scatter of deviations about the
scale line. The Coeficient of Dispersion (O9DIl) reflects
both the number of deviations and their distances from the
scale line. D=O means no deviations and D=1 means maximum
deviations (deviations=non-modals) positioned 
as far as
possible from the scale line.
 

D = Xk+ Yk where: d=total deviations in the scale

S k=cells between deviation k & the
~mk k

k-l scale line horizontally

Yk=cells between deviation k & the
 

scale line vertically

n=the minimum of item non-modals
 

or case non-modals
 
mk=the maximum of (xk+yt) for the


kth deviation (see Figure 2).
 

The Coeficient of Dispersion was 
developed specifically for
this program. 
It is used to select the best scale when there
is 
a tie in Scalability Coeficient, since the Positioning of
deviations close to the scale line is preferred. 
Equivalent
dispersion statistics, Item Disekrsion(Di) and Case Disrsion (D ), have been defined for individual rows 
and Coumns

of the 4cale:
 



-3

where: d =deviations in the item 
Di = n -non-modals in the item 

C k C -number of cases. 

where: d =deviations in the case 
Yk =non-modals in the case 

5Dj r :number of items in the scale.
I - k 

DEVIATION RANGES: Deviation ranges are an alternative measure 
of the scatter of deviations about the scale line. The nth 
range is defined as the cells lying between two lines drawn 
parallel to the scale line, one n cells above and n cells to
 
the left and the other n cells below and n cells to the right. 
The program prints the number and percent of 0-deviations, 
1-deviations, and total deviations falling in each range. It 
is thus possible to define confidence limits Including any 
desired percentage of the deviations. We have utilized the 
deviations within the 60% limit as Indicators or propensity 
for change over time, ignoring the remainder as likely to 
reflect either errors in measurement or individual peculiarities 
of cases. 

Figure 1 

SAMPLE SCALL 

Cases 

1-Deviation--91 1 0 00 0 4 cale Line 

7 0 00 o-v. 
no data-6 9 0 i1 

Items 5 1 0 011 0 1 
- I3 0 Or-ll0 1 _e to0OJ-i 11 0. 

2 111910 ODeviation 

1 111101
 

Step 1 

Figure 2
 

DISPERSION
 

(a) Numerator (b) Denominator k mnk
 

1 1+0-2 
-lJ x 1 r Deviations4 74-6 2-3 I+C-3I+C-4 

S.- 1 "8 4 7-10 r+c-5 

_ -
I k 

. 
9 5 2
631 

etc. etc. 

Maximum dispersion is an inverted scale
 

with deviations equal to non-modals.
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Assumptions 

The basic theoretical assumption underlying Guttman Scaling
 
Is that the itemrs can be ordered along a single dimension. We 
assume here that the us;er is familiar with Guttman 2calinr. The 
basiIc ;m;urr;.t .1on urnder'lYini, thie prog;rar-4 des In is that SCALE1 
i;should be corqpatible ,ith the . ide-;t possible ranr-e of different 
co1jutr :;. I It:;, t hu;, been written so as to be usable on any 
'nachirhe qhIch can handle has c Portran IV and provide sufficient 
core storav. !'or this resio.on, It u:;es a full word of storage 
f'or eacn cell of thie :;cale even thoufgh a fe.o,bits would suffice. 
More efficient usagje of storage Is possible by modifying the 
program for :necif'Ic machines. For the IBM 360 series cells can 
be defined a:; bytes, increanirg- efficiency by a factor.of 4. Tor 

the Univac 1108 the prog:ra-m can be converted to Fortran V (using 
the FI,I function) increasrig efficiency by a factor of 6. (See 
Appendix [V: "Programmer' s Notes" for details.) 

Requirements 

The program requires a machine which can handle basic Fortran
 
IV. As compiled it requires 50 K words of storage and will permit 
up to 150 Items and 110 Cases. Instructions for recompiling the 
program to alter storage requirements or maximum Items and Cases 
are provided in Appendix IV:"Programmer's Notes".
 

Costs
 

The program is extremely rapid and inexpensive. Small scales
 
have taken as little as three seconds on a Univac 1108. Larger

scales average around 20 seconds. Only with maximum items and
 
cases when an error was made so that all items were dropped has
 
the time required exceeded one minute. It is impossible to pre
dict accurately the time required for any particular run since
 
tiis depends on the number of items dropped.
 

Input
 

The program will accept any numerical data in any format.
 
Input can be either continuous numerical variables or data coded
 
into categories. Several different items can be constructed from
 
a single input variable, for example by setting different cutting
 
points. Data can be read either from cards or from card-image
 
tape. Details of the organization of input and the control cards
 
required are presented in Section 2:"How to Use the Program".
 

Output
 

The program prints the following output: (1) a listing of
 
the control cards, (2) the input matrix of items after conversion
 
to standard binary format, (3) a summary of computations indicating
 

http:factor.of
http:resio.on
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items dropped, (4) 	 the final Guttman Scale produced, with drop
ped items shown above the scale, (5) a series of Item Statistics 
for each item, (6) a series of Case Statistics for each Case,
(7) a set of overall Scale Statistics, and (8) a set of Deviation 
Ranges. The input matrix and Item, Case & Scale ,tati;tlics can 
be punched if desired. Definitions of the specific
and punched output formats are presented below. A 

itatlintic; 
ampie outpiut 

is presented in Appendix I. 

Input Matrix 

The input matrix is the matrix of Items X Cnses after con
version of data variables to standard binary format (0=absent,
l=present, 9=no data). It is printed with up to 50 cases on each 
page and the format is designed so that pages can be arrangred 1next 
to each other to present 	an uninterrupted scale with Identifying
 
information surrounding it on all four sides.
 

If the input matrix is punched, each card or' set of cards 
represents a case and columns represent items. Up to 50 Items 
are punched on each card. Items and cases are punched out in 
the order in which 	they are read in, according to the following 
format:
 

Columns Contents
 

1-4 JOB IDENTIFICATION NUMBER: From JOB card. 
5 DECK: "0" Identifies input matrix deck. 

7-10 CASE ID NUMBER: From CASE cards. 
12-13 CARD NUMBER: 	 "01" = Items 1- 50 

"02" = Items 51-100 
"03" = Items 101-150 

15-64 ITEMS: 	 Each column represents an item as
 
O=absent, 1=present, or 9=no data.
 

Summary of Computations
 

The exact statistical distribution of deviations for Outtman

Scales has (to our knowledge) never been calculated. It is, thus,
 
impossible to gaarantee that any scale is the best possible. 
 The
 
program makes three tries and selects the best of these. It

selects the one with the 	highest Scalability Coeficient, and if
 
there is a tie for 	Scalability, the one with the lowest Disper
sion. If the Scalability Coeficient is less than the criterion
 
Yalue (usually .65) the program continues by dropping the poorest

scaling items and trying 	again. The program prints the number of
 
items in the scale, the Scalability Coeficient, and the Dispersion

Coeficient for each try and indicates which try is selected as 
best.
 

In the Summary of Computations the program also lists the
 
ID number and name of the items which are dropped as well as the
 
reason for which each one is dropped. Items can be dropped for
 
three reasons: (1) zero scale scor6, (2) more deviations than
 
scale score, and (3) most deviations and deviations per non-modals.
 
Items with zero scale score or more deviations than scale score are
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always dropped as soon an they are encountered even if the scal
ability coeficient is greater than the criterion value, for they 
are considered non-scaling items. After the first pass the prog
ran al:o dropo the poor'est scaling items. Initially, until the 
Ocnalhbility Coe.ficient co;tie. within .10 of the criterion value, 
the proira, . permtted to drop up to five poorest scaling items. 
Thl.: is1 for the : ake of econory. After this the program drops 
only the sinj.le poores!t Item on each pass. 

it it1 o:;Iull tnat the program will be unable to obtain 
a scale on a riven try. A limit of ten cycles through the basic 
loop or the.- main routine I; built into the program for each try. 
If no scale i- obtained the program will print "NO SCALE AFTER 
LIMIT OF CYCLENI" in place of the scalabllity and dispersion stat-
IstIcs-. Tf no scale is obtained on three successive attempts the 
program also print,; "NO SCALE AFTER THREF ATTEMIPTS". In either 
case the program continues as before ignoring the unsuccessful 
attempt. In practice, these messaves have never occurred in 
extensive usage of the program. 

At the bottom of the Summary of Computations the program
prints TOTAL CYCLES which is the cumulative number of passes
through the basic loop of the main program over all tries. It 
is Intended as a rough measure of how hard the program worked 
to obtain the result. (For further details on computational 
procedures see the section on "Program Logic" below.) 

The Scale 

The Scale is printed like the Input Matrix with up to 50 
Cases across each page in such a manner that pages can be arrang
ed next to each other to present an uninterrupted scale with
 
identifying information surrounding it on all four sides. The 
Scale Line is not printed, but can be readily drawn in accord
ance with the Scale Score statistics. Dropped items are printed

immediately above the scale, separated only by a dotted line.

They are ordered by their best possible scale score, and within
 
steps by the frequency (number) of ones. This arrangement facil
itates examination of the relationships between dropped items and
 
the Scale.
 

Item and Case Statistics
 

Item and Case Statistics are analogous, usually with the
 
roles of Items and Cases simply reversed. They are printed

with the NAME (Up to 28 characters, from the Item or Case Cards)

followed by the ID number and statistics shown below in their
 
punched format, If punching is requested, the statistics are
 
punched twice in two different versions, first with the percent-.
 
ages for frequencies and deviations accumulated (as printed) and
 
second with unaccumulated percentages. Accumulated prezentages
 
are used to indicate percentile rankings on the statistics.
 
Dropped items are given percentages greater than 100% which
 
indicate their distance from the scale. The Item Statistics
 
printout can be placed alongside the Scale to obtain complete

labelling with Item Name. Appendix I indicates the printout format.
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ITEM'. ANP CASE STATISTICS 
(Punched "or-iat)
 

Columns Contents
 
-4 ID1 Pro. JO2 card.
JOB .uE: 

5 DZCK: "I" - Item Statistics 
"2" - Case Statistic.-. 

6 VERSION: "1" - Cumulative percentages for Frequencies 
& Deviations (as printed). 

"2" Ion-accumulated percent ages 'or' Freq
uencies & Devilations. 

7-11 ID: Case or Item I number ro,,, CASE & !,,EN cards.
 
12-14 RANK: N: Rank order number' le t-rirht * bottom-top.
 
15-17 P: Raiw as - of' items In scale or cases.
 
18-20 SCALE SCOPEV: 'I: Items below or cases to right of line.
 
21-23 r: ,' of cases or Items In scale.
 
24-26 SCALE STE N: Step # in which item or case falls.
 
27-29 P: A of total number of' steps in scale.
 

FREQUECIES:
 
30-32 Ones - N: is in item or case - dropped items counted.
 
33-35 P: is up thru item or tnru case left-right/
 

total ls in scale. Version 2 non-cumulative. 
36-38 Zeros- N: Os in item or case - dropped items counted. 
39-41 P: Os up thru item or thru case left-right/ 

total Os in scale.* Version 2 non-cumulative. 
42-44 Nines- N: 9s in item or case - dropped items counted. 
45-47 P: 9s up thru item or * thru case left-right/ 

total 9s in scale. Version 2 non-cumulative. 
DEVIATIONS: 

48-50 Ones - N: No. of 1-deviations in item or case, 
51-53 P: l-devs up thru item or thru case left-right/ 

total 1-deviations. Version 2 non-cumulative. 
54-56 Zeros- N: No. of 0-deviations in item or case. 
57-59 P: 0-devs up thru item or thru case left-right/ 

total 0-deviations. Version 2 non-cumulative. 
60-62 Total- N: Total no. of deviations in item or case. 
63-65 P: Devs up thru item or thru case left-right/ 

total deviations. Version 2 non-cumulative. 
66-68 NON-MODALS: N: No. of non-modals in item or case. 
69-71 P: % of total item non-modals for items or 

, of total case non-modals for cases. 
72-74 SCALABILITY: Item Scalability or Case Scalability. 
75-77 DISPERSION: Item Dispersion or Case Dispersion. 

*Usage has proved these statistics inappropriate for Cases.
 

Since the numerator includes dropped items the denominator
 

should also include dropped items.
 

Scale Statistics
 

Scale statistics are totals and summary statistics for the
 
Scale as a whole. They include the bases for the Item & Case
 
Statistics. They are printed on a separate page (see Appendix I)
 
and can be punched out on three cards according to the following
 
format. "SCALE SCORE: In" is the number of cells below the scale
 
line and "SCALE SCORE: Out" is the number of cells above the line.
 



Columns Card 1 Card 2 Card 3 
i-4 JOB ID NO. JOB ID NO. JOB ID NO. 

5 DECK: "3" DECK: "3" DECK: "3" 
6 CARD: "1" CARD: "2" CARD: 1131" 

8-13 ITEMS: Total NON-MODALS: Item FREQ: ones - N 
14-19 ITEMS IN SCALE NON-MODALS: Case FREQ: ones- % 
20-25 CASES NON-MODALS: Min. FREQ: zeros- N 
26-31 SCALABILITY SCALE SCORE:In-N FREQ: zeros-' % 
32-37 DZSPERSION SCALE SCORE:In-% FREQ: nInes- N 
38-43 
44-49 

DEVS: 
DEVS: 

ones - N 
ones - % 

SCALE SCORE:Out-N FREq: nines- % 
SCALE SCORE:Out-% 

50-55 DEVS: zeros- N SCALE STEPS 
56-61 DEVS: zeros- % STEPS/ITEM 
62-67 DEVS: total- N STEPS/CASE 

Program Logic
 

Under "Summary of Computations" we outlined how the program
 
selects the best of three tries at a scale and drops poorest scal
ing items until the Scalability Coeficient reaches the criterion
 
value. It remains to specify the manner in which it produces
 
each try. The following procedure was copied from an IBM 1620
 
program entitled "Scal-o-gram Analysis" written by Gary Simoft of
 
the University of Philippines College of Agriculture in Los Baios
 
and has produced excellent results in extensive usage.
 

1) 	Order Items by Frequency of ones with the maximum at the bottom.
 
Order Cases by Frequency of ones with the maximum at the right.
 

2) 	For each Item find the position for the line which minimizes
 
deviations. In case of a tie, select the left-most position.
 
Reorder Items by the line positions with left-most lines to
 
the bottom. In case of a tie, order by "1-deviations - 0
deviations" with 1-deviations moving the item towards the bottom.*
 

3) 	Repeat Step 2 for Cases. In case of a tie for line position
 
select the top-most position.* Reorder cases with lowest line
 
positions to the left. If two-Cages have the same line position
 
order by "1-deviations - 0-deviations" with 1-deviations moving
 
the Case to the right.* While this is done, Item line positions
 
set in Step 2 are not moved.
 

4) Count one cycle. Test whether the lines for Items and Cases
 
Join together to form a staircase. If not, return to Step 2.
 
If they do join, proceed to Step 5.
 

5) Calculate and print Scalability and Dispersion for this suc
cessful try. If this is the first or second try, reverse the
 
order of Che Cases and return to Step 2. If it is the third
 
try, select the best try and test the Scalability Coeficient
 
against the criterion. If it does not meet the criterion
 
drop the poorest scaling items. If it meets the criterion,
 
this is the final scale.
 

*These are alterations from Simon's program. There is
 

considerable debate as to how to handle ties. We use
 
the technique of always maximizing Scale Step.
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HOW TO USE THE PROGRAM
 

There are seven types of control cards for SCALE1. These
 
control cards are all mandatory and cannot be omitted. They are
 
all identified by a keyword in columns 1-4 except for the Format
 
card. The arrangement of a typical input deck is outlined below:
 

1) (System Cards)
 
2) JOB CARD: Identifies the Job.
 
3) SET CARD: Sets parameters and switches.

4) ITEM CARDS: 
 One card per item provides identification and
 

specifies conversion. Ordered as are
items read.

5) CASE CARDS: 
 One card per case provides identification.
 

Crdered as cases are read.

6) FORMAT CARD: 
 Standard I-type Fortran format describes the
 

input data. Uses columns 1-72 of up to 8 cards.

7) DATA CARD: Indicates input data follows.
 
8) (Input Data)

9) (If more than one Job is to be stacked in the run, #2 - #8
 

are repeated here for each Job.)

10) END CARD: Indicates end of run and stops the program.

11) (End of File System Card.)
 

JOB CARD
 
Columns Contents 

1-4 Y "JOB " 
5-8 JOB ID NUMBER:- Any 4-digit alphameric Job ID.

It will appear on all output & will be the only
 
ID on punched output.


9-80 JOB NAME: Any Job name up to 72 characters. It
 
will appear on all printed output.
 

SET CARD
 
Columns Contents
 

1-4 RYT: "SET "
 
5-7 NUMBER OF ITEMS- (1-150)

9-11 NUMBER OF CASES (1-110)
 
13 INPUT SWITCH
 

l=Standard Binary Input (punched by SCALE1).

2=Numerical Input Data.
 

14 OUTPUT SWITCH
 
O=No punching; print only.

1=Punch binary input matrix only.

2=Punch statistics only.

3=Punch both inDut matrix & statistics.
 

15 NftER .OF FORMAT CARDS (1-8)
17 NON-MODAL SWITCH
 

O=Minimum Non-modals (Menzel's Coeficient)
 
l=Item Non-modals
 
2=Case Non-modal'
 
Can force use of item or case non-modals in
 
calculating Scalability. Used in referring

sub-scales to larger scales. Normally 0 or blank.
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SET CARD (Cont.)
 
Columns Contents
 

18 SCALABILITY SWITCH
 

19 

21-23 

0=Menzel's Scalability Coeficient (normal setting).
l=Stepwise Average Scalability (see pg. 2).

INPUT TAPE (1-9) Logical number of input tape.
If blank, input is read from cards. 

SCALABILITY CRITERION (0.01-1.00) Permits varying
criterion for accepting a scale. If blank, 
program assumes 0.65. Decimal point assumed 
to the right of column 21. 

Col's: 1.. ....10... 15..20...25.*.30 
EXAMPLE: SET 132 065 201 
(Since columns 17-23 are blank, the program assigns "normal" 
settings - Menzel's Coeficient, Card Input & .65 criterion.) 

ITEM CARDS
 
Columns Contents
 

1-4 KEYWORD: "ITEM"
 
5-9 ITEM NUMBER
 

5-6: Card - No. of card in which item is punched.
7-8: Column - Rightmost column of item field. 
9 : Version- (0-9) "0" if only one version 

of this variable. If several items are 
constructed from one variable they are 
numbered 1-9 and the Item Cards must follow 
each other sequentially.

11-38 
 ITEM NAME: Any 28 character alphameric item name.
40 TYPE OF CONVERSION*
 
0=Any non-zero number is assigned "il? (present);


only a zero is assigned "0" (absent).

l=Unordered Categories: only the criterion value
 

(col's 42-45) is assigned "l"; all other values
 
are assigned "0".
 

2=Decreasing Categories or Numbers: 
 Any non-zero
 
number up to and including the criterion value
 
is assigned "1"; zero & values greater than the
 
criterion are assigned "0".
 

3=Increasing Categories or Numbers: 
 Any number
 
greater than or equal to the criterion is assign
ed "1"; numbers less than the criterion includ
ing zero are assigned "0".


42-45 CRITERION:*This s the criterion referred to above.

47-50 
 "NO DATA" VALUE: The value punched here will be
 

converted to a "1
91" (no data) regardless of the
 
type of conversion specified above. If this
 
field is 0 or blank the program assumes there
 
is no missing data. (Thus, "0" cannot be used
 
to indicate missing data.)
 

These conversion specifications are ignored if input
 
is in standard binary format.
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EXAMPLE: The following data are punched on card 1 of the input:
 
Col 11: Buildings Col 12: Accessibility Col 13-16:
 

l=Elementary school 0=No road Population
 
2=Secondary school l=All-weather road
 
3=Temple 2=Jeep track 9999=No data
 
9=No data 3=Ox-cart trail
 

4=No data
 

The following ITEM Cards would be appropriate:
 
Col's: 	 1...5...10...15.. .20...25...30...35...40...45...50
 

ITEMGllll ELEMENTARY SCHOOL 1 1 9
 
ITEM01112 SECONDARY SCHOOL 1 2 9
 
ITEM01113 TEMPLE 1 3 9 
ITEM01120 ACCESSIBLE BY MOTOR VEHICLE 2 . 2 4 
ITEMll6o POPULATION OVER 1000 3 1001 9999 

CASE CARDS
 
Coluns Contents
 

1-4 KEYWORD: "CASE"
 
6-9 CASE ID NUMBER: (Up to 4 digits).
 
11-38 CASE NAME: Any 28 character alphameric case name.
 

FORMAT CARD
 
A standard I-type Fortran Format describing the input data.
 

It begins with an open parenthesis in column 1 and ends with a
 
closed parenthesis. The format is punched in columns 1-72 of up
 
to 8 cards.
 

DATA CARD
 
Columns Contents
 

1-4 KEYWORD: "DATA" (Indicates data follows.)
 

END CARD 
Columns Contents 

1-4 KW "END_" (End of Run. Stops program.) 

Input Data
 

Input data cards immediately follow the DATA Card. Input
 
can also be read from a separate tape if the logical number of
 
the tape is specified in column 19 of the SET Card. Data can be
 
in any order so long as cards within each case are in the same
 
order and the ordering of Item and Case Cards agrees with the
 
ordering of the input data deck. In practice it is most efficient
 
to order cases serially by case ID number and cards within each
 
case serially by card number.
 

Error Message
 

The program writes the single message "CONTROL CARD ERROR.
 
JOB TERMINATED" for any error it discovers in the control cards.
 
This message is printed immediately following the listing of the
 

http:20...25...30...35...40...45
http:1...5...10...15
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card in which the error was discovered. The program checks the
 

Keyword in columns 1-4 of the control cards. If this is mispunch

ed it will result in an error message. It also checks the control
 

cards against the specifications in the SET card as follows:
 

1) If there are too few ITEM cards the first CASE card will be
 

an error because an ITEM card is expected.
treated as 

are too many ITEM cards the first ITEM card beyond
2) If there 


an
the number specified in the SET card will be treated as 


error because a CASE card is expected.
 
few CASE cards the FORMAT card will be treated
3) If there are too 


an error because a CASE card is expected.
as 

are too many CASE cards the first CASE card beyond
4) If there 


a
the number specified in the SET card will be treated as 


This leads to the last FORMAT card being treatformat card. 

an error because a DATA card is expected.
ed as 


Extreme care must be exercised in ensuring that the FORMAT
 

accurrately describes the data to be read since the program can

not check this. Whenever a control card error is detected that
 

If several jobs have been stacked in one run,
job is terminated. 

the program proceeds to the-next job. Otherwise, it stops.
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FLOW CHART OF SCALE1
 

A. Overview
 

STATOT
 

No
Read Controls
 
SO=Criterion
 

e =Is Items 
 C aYes-A St
~Job 

Calcularte, prn uc tmSaitcStacked?
 
e pal tt
 

No
 

Inpu24?STATISTICS
Swijjch 
 PROGRAM
 
Calculate Scale Statistics
 

Yes No 
 Calcul-te Statistics for Dropped Items
 
C a l c u l p r p u n c h a t1 a t e i n t & I t e m S t c s head Input I Read Std, 1 Calculate,, print i s t iG punch Case Statistics
 

&Convert i Input 
 Print & punch Scale Statistics
 

Calculate & print Deviation Ranges
 
utput Switch Print "END OF JOB" 

= lor 3? 

Yes No
 

unch nput PRINT FINAL SCALE
 

Print Input M4atrix "NO SCALE" 

DROPPING PROGRAM
 

SCALING PROGRAM Drop non-scaling items.
 
Try three Scales and If I I drop poorest No
 
select the best one. - scaling items. I=I-d, I<3?
 

(See Chart B) Where d=items dropped.
 
(See Chart C)
 

Yes No Yes
 
Prin't ScalabilitI oN° 

& Dispersion or
 
Best Scale oNS? N5
 



Flow Chart B
 

SCALING PROGRAM
 

Print Input Matrix
 

I-------------- ------------------ I, 
i Title Summary of ComputationsI 

Rank Items by Frequency of is. IJROPPING PROGRAM 
I Rank Cases by Frequency of ls. 

Set: TRY=l. N=0. F=0 iI(See Chart C.) 

MAIN LOOP I
 
Set case scale lines for minimum deviations
 

& store Z = (ldevs) (Odevs.
 
Rank cases gy scale lihes & by Z)jwithin steps.
 
Set item scale lines for minimum deviations
 

& store Z = (ldevs)i - (Odevs)
 
Rank items y scale lines & by Zjiwithin steps.

Count: CYCLES =CYCLES + 1
 

Count: N = N + 1
 
I I 
1No I 

Do Lines form Staircase? No
 

Yes Yes
 

Calculate & print Scalability

& Dispersion for the try.
 

Prn
 

Store Best Try Prin
 
"NO SCALEI
IN 3 TRIES"1
 

Set: S=O,

Reverse Items D=O
 

~ N=O NSet: +l-

ITRYUTRY+lk-No TRY=3 -13? SCLE 
I I 

4 ------------------- ------lea ---------------------------- I 

Print Scalability,S, I
 
& Dispersion, D, for --


Best Scale
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Flow Chart C
 

DROPPING PROGRAM
 
I 

SCALING PROGRAM 
(See Chart B)
 

Print Scalability,S,
 
I = ? & Dispersion, D, for
 

Best Try
 

Yes No
 

Yes
 
S * ?FINAL
 

"NO SCALE" SCALE
 

No
 

r-----------------------------------------
DROP NON-SCALING ITEMS 

For l-i-I: 
Set 0 i=O 
If (Scale Score)i=O, 0l 
If (Devs)i>(Scale Score)I, 0 i= 2 

Yes
 

I=Io?--No --	 No-- S -so? 

Yes
 

Move dropped items
DROF POOREST SCALING ITEMS 
Set 0i=3 for item with (0i#O) to top of 
maximum deviations. If matrix.
 

Set I=I-d
tie, select maximum 	dev-

iations/non-modals.
 

Count: k=k+l
 

Yes 	 No
No
 

Estimate revised'
ScalabilitY .teS t sIIr 
d = 0 ?

with item dropped No k5? 
S 	 .10 ?
 

Yes
Yes 

Count & print dropped items (d) with reasons (0i).
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PROGRAMMER'S NOTES
 

a Specific Installation
To Adant SCALE.1 for 
The program deck is punched in 026 Keypunch mode (for the 

1) 

Univac 1108) and must be converted to 029 Keypunch mode for 

13r, 360 machines. 
For 	 some2) The progrram prints on all 66 lines of the nage. 

systems this requires inserting a subroutine call following 

the definitions (e.g. CALL PGSIZE(l,66) for EXEC II.) 

set to read cards from unit 5, print output
3) 	 The program is 

on unit 6, and punch output on unit 3. These units must be 

adapted to the specific installation. 

4) Instructions for altering core requirements and Item and 

Case limits are given below.
 

Hints on the for more efficient use of

5) altering prog;ram 

storage are given below. 

To Alter Core Renuirements & Item & Case Limits 
all "ll'"s under "Alterable Dimensions" to new case1) 	Change 


dimension.
 
"150"s under "Alterable Dimensions" to new item
2) 	Change all 


dirriens ioni 
& STAT subroutines with dupli

3) Replace CQ:'O1I0J cards in RA"K 

cates of the new cards punched above.
 

4) Dimension INDEX in RANK subroutine at the maximum of the
 

number of Items or Cases plus two.
 

5) Dimension NRA[1K2 in PANK subroutine at the maximum of the
 

number of Items or Cases.
 

For 	Efficient Storage on IBii 360s 
the 	MATRIX with cells of 1 byte and a logical-integerI) Define 


buffer as follous: DATA ICELTL/O/
 
LOGICAL.l .IATRIX(100,160), LCELL(4)
 
EQUIVALJICE (ICELL,LCELL(4))
 

2) Replace all references to the matrix with logical-integer
 
cells:conversions such as 	the followina example which sums 


LCELL(4) = i.IATRIX(I,J)
1

ISUil = ISIE1 + ICELL 

3) .Jrite integer-logical conversion into the input routine.
 

For 	Efficient Storable on Univac l108s 
1) Store the n1latrix in six-bit strings usinr the FLD function.
 
2) Define a function called "IATRIX(I,J) which will pull out
 

the desired cell whenever it is referred to.
 

Revisions Suggested by Uisai.e
 
1) -:'ost errors are in faulty POR1ATr cards. The propram could
 

be revised to write its ow.n format from the ITEM.S cards.
 
2) 	CASE 7-APES have proved unimnortant-in our work. CASE cards
 

could be drooped altogether and the CASE ID 0. read Prom
 
the data cards.
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3) Error checking of the sequencing of input data cards should
 
be built in.
 

4) The program should be altered to nermit reading the data in
 
once and then performing a series of different sub-scales
 
on the data.
 

5) Provisions for rewinding the data tane should be built in,
 
6) Provisions for selecting cases from a talpe as ..ell as items
 

should be built in.
 
7) It would facilitate checl:ing of conversion if the program
 

printed the original variables before conversion as w.ell as
 
the 	 converted input rnatrix. 

8) 	The Output Switch should permit more specific specification
 
of the statistics to be punched to eliminate un'.:anted cards.
 

9) iNon-cumulative percentagres for Frequencies and Deviations
 
should be based on number of cases for items. For cases
 
the Frequencies should be based on total items (includinr
 
those dropped) and Deviations should be based on number of
 
items in the scale.
 

10) 	 Por cumulative percentages Case 'tatistics on Prequencies 
should be based on total Frequencics countin" dropped items. 

11) Item Statistics should be punched for dropped items as iell 
as for items in the scale. 

12) The capability for combining items and cases should be built 
into the conversion routine. 

13) The Scale Statistics printout should include (1) number of 
initial items, (2) number of final items, and (3) number of 
cycles. 

14) Another type of conversion should be added which assigns "0" 
to any number up tc the criterion (including.the punch 0) and 
"l" to numbers greater than or equal to the criterion. 

15) Provision should be added for allo.;ing the punch "0" to 
represent "no data". 

16) The ratios STEPS/ITE. and STEPS/CASE under Scale Statistics 
should be inverted. 

17) NON-MODALS: Items and NON-'ODALS: Cases need to be defined 
more carefully and possibly the labels should be reversed. 

18) 	 CASE ID 1JUNBEE should be expanded to permit 6 or 8 dig-it numbers. 
19) 	 lNew Statistics need to be developed regarding the analysis of 

deviations as indicators of potential for changre. The dev
iation ranges prove of limited use because they are cut off 
by the edges of the scale. Along these lines, one could 
attempt to construct a "shadow scale" from the dropped items 
and supply statistics for it. 
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Skinner's Model of Chinese Market Town Systems
 

Selected Excerpts from: G. William Skinner 
"Marketing and Social Structure in
 

Rural China" Part IV
 
Journal of Asian Studies Vol. 24. 1964
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The intensification model begins with a simple distribution of dispersed
 
village clusters, each surrounding a small rural market, as shown in Figure 5.1.
 
This diagram represents in schematic form the situation in an area where settle
ment (or resettlement following rural devastation) is recent. Marketing systems
 
are small - their hubs may be though of as minor markets rather than standard
 
market towns - and marketing areas tend to be circular since they have not yet
 
expanded to the point of potential overlap. In Figure 5.2, new villages have
 
been established, filling out the landscape on the module set by the older
 
villages. The six paths radiating from the market town are extended to the
 
outer ring of villages. Marketing areas have expanded and been pressed into
 
hexagonal shape. The landscape is in stable equilibrium with the space filled.
 

At this stage, further intensification normally occurs through the seg
mentation of the older villages, i.e., those depicted in Figure 5.1. In what
 
general part of the marketing area the new settlements are established is in
consequential for this model, althourh in Figure 5.3 it is assumed that the
 
first new settlements will be made in the advantageously situated area between
 
the Original villages and the market. Two patterns of siting are possible
 
(see Figure 5.3). In Model A, each new settlement is established on one of
 
the main paths connecting an old village to the market. In Model B, each new
 
settlement is established equidistant from the market and two old villages,
 
at a site not served by the original paths. Each new village is equidistant
 
from two of the original settlements in Model A and from three in Model B.
 

On the face of it, one would expect the first pattern of village siting
 
(Model A) to be followed in circumstances where laying out new paths is dif
ficult and where the proportion of the total marketing area needed to support
 
one village is relatively small. By contrast, new settlements are likely to
 
be established in accordance with Model B where the proportion of the total
 
marketing area needed to provide agricultural land for one village is relatively
 
large, so that villages established on the already enistent paths are not viable,
 
and where the layout of new paths (to connect the new villages to market)
 
is not an arduous task. If the circles at the lower left of the two diagramed
 
models (Fig. 5.3) represent the amount of land, expressed as a proportion of
 
the marketing area, needed to support a village of optimal size, then it is
 
clear that the larger circles of Model B inhibit villabe growth on the path
 
between an old village and the market (note the dotted circles) and encourage
 
the growth of new villages equidistant from three already existing settlements.
 
The small hexagons at the lower right of the two diagrams represent the propor
tion of the total marketing area which is optimal for village lands in each
 
situation.
 

In fact though it may seem paradoxical on first glance at Figure 5.3,
 
Model-A distTibutions are fostered by relatively unfavorable terrain, in
 
particular where hilly or mountainous topography limits arable land to a
 
low proportion of the total area. By contrast, villages tend to be sited
 
in accordance with Model B in landscapes where a high proportion of the
 
land is arable, most notably on alluvial and coastal plains.
 

The reason for the difference in settlement patterning must be sought,
 
I believe, in the interrelation between transport cost and agricultural
 
productivity...
 

pp. 196-8
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"To summarize the agrument: In the plains which induce Model-B distributions,
 
villages are originally situated close to the markets and to one another, and
 
because of a favorable transport-productivity equation, they grow large before
 
new satellite villages are formed. The later must therefore be sited so as
 
to maximize the potential village lands of the new settlement - namely at the
 
point equidistant from three original settlements, even though this means
 
breaking a new path. In the hilly or mountainous landscapes which induce
 
Model-A distributions, however, villages are originally situated relatively
 
far from the market and from one another, and because of an unfavorable
 
transport-productivity equation, new satellite villages are formed before the
 
original villages grow large. Consequently, sites on the paths connecting the
 
original settlements are viable for new villages - with respect to available
 
agricultural lands - and preferable because they minimize the transport
 
problem which stems from the unfavorable terrain....
 

p. 200
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FIoURF 5.5. The distribution of villages becomes still more dense and new markets 

begin to be founded. One viable minor market and one nes~i standard market town are 
shown on each diagram. The original system of roads is extended in Model B. (Only parts 

of the road'systems arc shown.) KEY: Dotted hexagons :Minor marketing areas. 
00060 

0 0 0 0 0* 

• -0 a..000 0 0 a 

" " • / 0 0 

* ." 0 0 0 0 0 

Model A Model B 

FICURE 5.6. New standard market towns are established at all potential sites, and
villages completely fill in the landscape on the intensified module. The original market 
towns become higher-levmmarket towns, and what had been standard marketing areas 
become intermediate marketing areas (o which only one is shown on each diagram). 
KEY: Heavy encircled dots : Higher-level market towns 

Heavy dashed hexagons : Intermediate marketing areas 
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$ATo return to the sequence of intensification, in Figure 5.4 new villages
 
continue to be established on the two different modules already set in Figure
 
5.3. In Model A, settlements are established on the original paths until they
 
resemble strands of pearls, and when intermarket roads are eventually built
 
they pass through relatively few settlements. In Model B, by contrast, the
 
continued establishment of villages equidistant from three already existing
 
settlements soon means that the second set of paths surpasses the first in
 
importance, and it is these which are developed and extended to become inter
market roads. Both Models now show two complete rings of closely spaced
 
villages surrounding.each market.
 

When settlement is further intensified on the landscape, as in Figure 5.5, 
minor markets are established to serve villages near the rim of the original 
standard marketing areas. In Model A these will be situated on the intermarket 
road at the point equidistant from two of the original market towns. Not only 
does the module of intensification call for a settlement at precisely that 
point; not only does situating the new market on the already existing inter
market road obviate a second set of intermarket roads in an area where one 
of the givens is difficulty with transport; but also, and above all, a minor 
market so sited can grow into a standard market with a full complement of 
eighteen dependent villages without encroaching on the full two rings of 
villages required to support the original standard market. By contrast, 
the intensification module of Model B provides for no settlement site on 
the intermarket road at the point equidistant between the two markets, and 
any minor market which might be established near the road (note two of the 
dotted hexagons) could grow into a viable standard market only if inroads 
were made on the outer ring of villages which one of the original markets 
requires for its own standard marketing area. However, minor markets estab
lished at the corners of the original marketing areas (note the third dotted 
hexagon) equidistant from three of the original markets, at sites provided 
for by the Model-B intensification module - and only those minor markets 
are able to grow into viable standard markets, each with a potentially full 
complement of eighteen dependent villages. Markets established at these 
points are served by extensions of the first set of paths to have been laid 
down within the original standard marketing areas. When these are further 
extended (and road building is relatively simple in the Model-B situation) 
they become an important new set of intermarket roads. New standard markets, 
of which one each is shown for Model A and Model B in Figure 5.5, are event
ually established at other potential sites around each of the original markets .... 

pp. 201-2
 

"'It should perhaps be made explicit that each of the factors relevant to
 
the difference in village siting at the stage depicted in Figure 5.3 is also
 
relevant to the difference in market siting at the stage depicted in Figure
 
5.5. Just as a new village in Model B must seek out a site equidistant from
 
three already existing settlements in order to have sufficient agricultural
 
lands not already cultivated by the older villages, so a new market in Model
 
B must seek out a site equidistant from three already existing markets in order
 
to have a sufficient complement of dependent villages not needed for support
 
of the older markets. Just as a new village in Model A favors a site on the
 
original intervillage paths, so a new market in Model A favors a site on the
 
original intermarket roads. These locations are viable in the case of Model-A
 
villages because the necessary complement of agricultural land is available
 
without encroaching on the lands cultivated by the original villages; and they
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are viable in the case of Model-A markets because the more extreme pattern of
 
village intensification permits a full complement of eighteen villages for the
 
standard marketing systems of all markets, new and old.
 

It should now be clear why it is that markets approach Model B in their
 
distribution 1) the more closely the terrain resembles a flat isotropic plain,

and 2) the greater the productivity of the land per unit of total area. In
 
the case of China one must also add a third circumstance which favors Model-B
 
distributions: propinquity to urban centers. 
 This factor affects the transport
productivity equation in two ways. In the first place, each city in China
 
enhances land fertility in its immediate environs through its lavish production

of nightsoil, which is contributed daily to the surrounding farmland. And,

secondly, road systems tend to be better developed in the vicinity of cities,
 
partly out of commercial necessity - they are the hub of great trading areas 
and partly because cities are likely to be prefectural or provincial capitals

and hence well served by imperial roads (or, in post-imperial times, by
 
kung-lu, "public highways").
 

Thus it is that Model B occurs most generally in the plains around local
 
and regional cities while Model A appears to be nearly universal in areas of
 
mountainous terrain remote from urban centers......
 

pp. 203-4
 

"Let me now summarize the essential differences between the final intensified
 
version (see Figure 5.6) of the two spatial models. Each standard market is
 
dependent on two higher-level markets in distributions of the Model-A type but
 
on three in Model-B distributions. Each intermediate marketing area is equiv
alent to four standard marketing areas in the case of Model A (the higher-level

market's own standard marketing area plus one-half of the marketing area of
 
each of the six dependent standard markets), but to only three standard marketing
 
areas in the case of Model B (the higher-level market's own standard marketing
 
area plus one-third of the marketing area of each of the six dependent standard
 
markets).
 

It follows that an intermediate marketing area is more inclusive of villages

in the case of Model A than of Model B: in the former case ideally seventy-two

villages are incorporated, in the latter only fifty-four. Since settlements
 
tend to be more sparsely distributed in mountainous environments of the Model-A
 
type, the size of Model-A intermediate marketing areas is also greater in terms
 
of absolute units of area. 
 For instance, the two complete intermediate market
ing systems depict 
 in Figure 2(Model A) average 235 square kilometers in area,

while the two complete intermediate marketing systems shown in Figure 3 (Model
 
B) average 105 square kilometers. The contrastive models also lead us 
to expect

that the disparity in absolute size between the two types of intermediate market
ing systems will be greater in terms of area than of population, for while the
 
number of villages per intermediate marketing system is smaller in Model B than
 
in Model A, each village is on the average more populous in the former case.
 

Finally, as might be expected in the mounta.ns, Model-A development results
 
in a comparatively simple network of roads (see Figure 5.6). 
 Roads connecting

intermediate markets pass through one standard market, and this same system of
 
roads serves to connect intermediate markets to all higher-level central places.

In the case of Model B, however, there are two sets of roads which connect through

higher-level markets; 
one set passes through no standard markets, the other
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two. The first set serves the standard marketing system and the central marketing

system; the second set serves the intermediate marketing system and the city

trading system.
 

It will be noted that both models show eighteen villages per standard
 
marketing system at the conclusion of the intensification cycle, as at its
 
onset. 
 However, in absolute area and in population, standard marketing systems

differ consistently in the two models: those in Model-A structures tend to

be larger in 
area and smaller in population than are those in Model-B structures.
 

Let us now put aside the differences between the two models and consider
 
the general features of the intensification cycle predicted by both. Village
to-market ratios being low (six in Figure 5.1), 
increase gradually to eighteen

(Eigure 5.2), then on to 24-30 range (Figure 5.3), 
and to the 30-36 range

(Figure 5.4), at which point minor markets begin to form. Ratios may rise
 
to the 40's, or even 50's in the case 
of Model A, before the first of the
 
new standard markets emerge (Figure 5.5). As new standard markets 
are
 
established, the village-to-market ratio drops - precipitously when most of
 
the new markets are founded within a short time of 
one another. When the
 
whole set of new markets is established before new villages have completely

filled out the landscape, the ratio drops below eighteen and then gradually
 
increases to the average of the equilibrium model.
 

pp. 205-6
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Model A Model B 

Mosher's Farm-to-Market-Roads grid systems superimposed on the
 
hexagonal market town areas. (See text p. 134)
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TADLE I. AVERAGE AREA AND 

FUNCTION OF POPULATION 

Density: 
Persons per 

sq. km. 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

125 

150 

175 

200 

225 

250 

275 

300 

325 

350 

375 

400 

450 

500 

550 

600 

650 

700 


Average- for
 
Agric. China: 111 

The modal cate: 150 


POPULATION OF STANDARD MARKETING COMMUNITIES, AS. 

DENSITY, 1948 ESTIMATES FOR AGRICULTURAL CHINA 

Avcrage 
Population 

Average 
area in 
sq. km. 

Ave. distance 
traveled by most 

disadvantaged 
villager (km.) 

Average 
distance (kn.) 

between 
market towns 

1850 185 8.44 14.6 
3160 158 7.80 13.5 
4080 136 7.24 12.5 
4800 120 6.80 11.8 
5300 106 6.39 11.1 
5790 96.5 6.09 10.6 
6160 88.0 5.72 9.91 
6500 81.3 5.59 9.69 
6750 75.0 5.37 9.31 
6980 69.8 5.18 8.98 

7460 59.7 4.79 8.31 
7870 52.5 4.50 7.79 
8050 46.0 4.11 7.12 
8240 41.2 3.98 6.90 
8350 37.1 3.78 6.55 
8570 34.3 3.63 6.30 
8720 31.7 3.49 6.05 
8850 29.5 3.37 5.84 
8870 27.3 3.24 5.62 
8790 25.1 3.11 5.39 
8660 23.1 2.98 5.i7 
8640 21.6 2.88 5.00 

8100 18.0 2.63 4.56 
7850 15.7 2.46 4.26 
7320 13.3 2.26 3.92 
7140 11.9 2.14 3.71 
6760 10.4 2.00 3.47 
6370 9.1 1.87 3.24 

7140 64.4 
7870 52.5 4.50 7.79 

p. 34 
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KE Y IJIUIT$0FST UIDARD bJJ "fNOAR AS 0 S'NiDARD M ARK E"TTOWNS 
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10 I0TCRMEOIAT"MARK0S 

Floun~E . A portion of the economic landscape in Szechwan approximating
Modcl A in the distribition of market towns. 

2.1: 'The 19 markct towns depicted lic bctween 35 and 90 kmn. northcast ofChengtu. Fivc markcts (Yung-feng-ch'ang, Chung-hsing-ch'ang, Ch'ing-ho-ch'ang,
"V.a',..ng-..an, and Shih.sun-ch'ang) arc in Chung.chiang hsien, thc otherin Chin-t'ang Aske,. The mountains shown arc part of thc 

14 
Lung-ch'Oian range."/hc only" roads mapped are those which connect standard to higher-level market 

towns,
 

2.2: First abstraction of the same landscape showing theoretic standard and
irnterncdiate markcting areas. 

2.3: The same rcduced to diagrammatic form. Compare with Model A as
4!iJ,;ranncd in Frigure z, 
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FIGuZIE 3. A portion of the economic landscape in Szcchwan approximating
Model B in the distribution of mnarket towns.%% 

3.: The 15 market tow~ns dcppctcd lic to thc southeast of Chcngtu within aradius of 25 kmn. Thrce markets (P'ing-an-ch'ang, Luing-ch'iian.i, and Pai-ho-ssu)
arc in Chicn-yang Asieno thce other 12 in Hua.yang hsien. The terrain v'aries from
flat to hilly; Lungch'iian-.i is situated at the western foothills of thle Lung-ch'iian
mountain range. Marketing-area boundarics arc onlyA;LUNGLUWgAN-1 approximate. 
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3.:Firt 3.Astrtion of the ecomclandscape oing tzhoeicanarxiatng 
Mdcrel ndie dsrition ofreas.tons 

3-11 Thmake tons depilietth ohnsofCcguwhia 



~NIUHIMKOU 

0 
4--0O 

I LAI-CRIA-ITIEN 

0 0,
LIU-U.ICH'AI4 

-* 3-6
. 06 04--0 10 

"0 0. 00 0 o-o.

C14UIJ-'40'CHrEN t-5.-0 
0 tP',HO-+m-jcH'ANQ
 

f2I- 3---9 -LUS 3--CH'AN4.6 

0 . 0 
% 

0. 0 0 0 0 % .3AO .H .SSU ?. 

",. . 0 

00. 0 
@0 0" * 00 00 

:HUH9-HO NG -C:HEtN
 

0
 14,s-2--
3-i-9
 

STANDAAD ARX 0 
r P 

L INTERMEDIATEMARWTINGAREAS 1 

KEY; 000ITS NG STNDARD W KT TOWNS
 

IUMITS OF
 HIGHER-LEL1 CENTRALJ PLACES 

33: The same reduced to diagrammatic form. Compare with Model B as 
diagrammed in Figure rt. 
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BA BB 

FIGURE 4. Four spatial models of ccntral nmarketing systcms. At thc ccntcr of
each model is, of course, a ccntral market town. Opcn dots represent standard
markct towns, while tihe heavier dots around the xhm of each system rprcscnt
intcrmediate market towsns. Villagcs arc not shown When markets at all lvels 
are distributcd consistently according to Model A or Model B, thc rcsult is systems
as shown in AA or BB1,respectively. Systems like A.B and BA involve a mixture 
of the two model distributions. 

Markets of an AB system are shown upper right with the addition of regular
3-per-Asiin market-day schedules. 
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Development Contour Mapping by Computer
 

Most topographic map making today is based 
on aerial photography whether
for the original production of maps for an area or 
simply updating older maps.

It should be easy to make the production of micro-regional development maps

a constant adjuuct to the production of topographic maps. This could be
done fast and inexpensively since the development isolpeth contours can be

drawn by computer. For this study a computer program for the drawing of
 
isopelth contours became available to late to produce most of the maps to
 
be produced and most had to be interpolated and drawn by hand.
 

An operational computer program and equipment was eventually made available
at the US Army Topography Command (formerly Army Map Service) were three maps,

the air data scale (Map 4A), the census scale (Map 4B) on Loei and the air

data scale on Vang Vieng (Map 11) 
were drawn for demonstration purposes. This

facility as well as 
the computer program presents problems. Accessibility at

the installation is restricted. 
 The technique of drawing contours is better
 
suited for geological data because contours 
are drawn by interpolating triangle

areas which results in very rigid, 
linear contours. More accessible and appli
cable are for instance the facilities of IBM which has a contouring program

available which is based on 
a more applicable method of interpolation. IBM

also has the necessary contour drawing equipment for rent or sale.
 

Another method and facility (again found to late for this study) was
developed at the computer center of the University of California at Berkely.

This method interpolated contours 
from random points and can also translate

the two dimensional contour diagram drawn on maps into a three dimensional
 
side view diagram. There are 
certainly other facilities and methods available

elsewhere. 
What this simply amounts to is the fact that production of micro
regional development maps based on scalogram analysis can be cone very rout
inely and inexpensively with the automated technology existing today.
 

To give some idea as 
to what the costs of equipment should be, without

implying that this is either the best or 
least expensive equipment, the letter
 
from IBM has been reproduced below.
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International Business Machines Corporation 	 4733 Bethesda Avenue 
Bethesda, Maryland 20014 
301/65a-0817 

September 29, 1971
 

Pamong-Mekong Resettlement Research Project
 
East Asia Bureau
 
Regional Development Division
 
Department of State
 
Washington, D. C.
 

ATTENTION: Mr. Harold E. Voelkner
 

Gentlemen:
 

The IBM application program that we discussed, and I am
 
confident would meet a demanding requirement, is the Numerical
 
Surface Techniques and Contour Maps Plotting Program. The
 
program is written and designed to be used on an IBM 1130 Computer
 
System and is available at no charge from IBM.
 

The program uses a data set concept for disk storage of
 
intermediate results. This offers the user a great deal of
 
convenience in establishing solutions for a variety of problems.
 

A non-linear contouring technique produces maps which closely
 
resemble those produced by hand. Options are provided for rapid
 
linear contouring of intermediate maps and contouring of a series
 
of maps without operator intervention.
 

This system provides the user with a number of techniques
 
which may be carried out singly or in various combinations. Programs
 
that are included in the set are:
 

Utility Programs
 
Numerical Approximation over a Uniform Grid
 
Interpolation to a Finer Grid
 
Smoothing
 
Surface Fitting with Orthogonal Polynomials
 
Equation Evaluation over a Uniform Grid
 
Grid-to-Grid Operations
 
Numerical Integration
 
Contouring
 
Map Annotation
 



Mr. Harold E. Voelkner -2- September 29, 1971
 

Details of the system are described in IBM manuals H20-0357
 
and H20-0356 that were delivered to you. Additional copies may be
 
obtained from IBM.
 

For information purposes, 
I will list the minimum system

requirements necessary to operate the program.
 

Monthly 
Rental Purchase 

1131 Model 2B Central Processing Unit 
8K Words Storage, Console Printer-Keyboard 
and Single Disk Storage Drive 

Feature #4454 1442 Attachment 
Feature #7187 1627 Attachment 

$ 980 
35 
15 

$41,475 
1,480 

675 

$1,030 $43,630 
1442 Model 6 Card Read Punch $ 257 $1.4,140
 

1627 Model 1 Plotter Purchase Only $ 4,560
 

2315 Model 1 Disk Cartridge Purchase Only $ 90
 

$1,287 $62,420
 

Other equipment 
can be attached to provide more capability such
 
as: 

Additional Core Storage to 32K Words
 
Additional Disk Storage
 
Line Printers
 
Magnetic Tape Drives
 
Communications Capability to Other Systems
 
and on-line Terminals
 

A Catalog of Programs (C20-1630) is available that demonstrates
 
the versatility of the IBM 1130 Computer System. 
The catalog lists
 
programs 
that were written by IBM, IBM Systems Engineers and
 
customers that are available from IBM at no charge. 
 In addition,

IBM has Program Products that are available under license agreement.
 

The recommendations for equipment and programs contained in

this letter are estimates based on the data you have furnished
 
us and on our observations. 
 While we believe our estimates to be
 
sound, the degree of success with which equipment and programs can
 



Mr. Harold E. Voelkner -3- September 29, 1971
 

be applied to data processing is dependent on many factors, many
 

of which are not under IBM's control. Therefore, our estimates as
 
to the results to be obtained from the equipment or programs being
 
supplied must not be regarded as express or implied warranties.
 

The machines and services indicated herein are offered in
 
accordance with the prices, terms and conditions of the applicable
 
Federal Supply Schedule Contract. The current contract number is
 
GS-OOS-o4253.
 

Thank you, and if I can be of further assistance, please call
 
me.
 

Sincerely,
 

Carlton L. M h
 

Marketing Representative
 

CLM:gko
 



APPENDIX F
 

Regional Planning for Underdeveloped Rural Regions
 

Selected exerpts from: E. A. J. Johnson
 
"The Organization of Space in Developing Countries"
 

Harvard University Press, Cambridge, Mass, 1970
 



".......the tirst objective of regional planning must be a visualization
 
of systematic projections for the progressive development and numerical increase
 
of properly dispersed agro-urban nentral places.
 

The lack of towns and small cities must by some means be corrected; the
 
void between the ubiquitous villages and parasitic great cities must be bridged.
 
Obviously, a whole hierarchy of central places cannot be preplanned or quickly
 
built. What can be done, however, is to coagulate programmed investments,
 
both private and public, into new, well-located capital clusters that can
 
become nuclei around which the "powerful forces of spontaneity" can gradually
 
begin to exert their influence. Just as a handful of honeybees, if provided
 
with a fertile queen, can in a short time become a vigorous colony of twenty
five thousand or more worker bees, in much the same way one can visualize a
 
genetic process whereby contrived investment clusters can become the nuclei
 
for almost any desired number of new agro-urban center places in underdeveloped
 
countries. It is here that the process of town building must begin; on this
 
score the L6'schean sequence from small to larger central places should be the
 
prescription, because the larger, intermediate central places will have no
 
true function unless the smaller market towns have begun to take form....
 

p. 212
 

".......a number of planning steps must be systematically taken in each
 
region whose transformation is contemplated. Because there are in every land
scape some well-located villages, strategic road crossings, important river
roac junctures, or places where the population exhibits better than average
 
energy and drive, such locations can become particularly promising growth
 
points. In these, certain already programmed investments can be coagulated
 
into what I have called "investment cluster". Here regulated markets can
 
experimentally be established to see whether they will create a "field of
 
attraction". If they do, then a road-building or road-improving program and
 
a selective electrification expansion can be undertaken to stimulate some'
 
measure of local subpolarizarion. The process might well be quickened if
 
appropriate coordinating and capital-assembling institutions are established
 
compentent to guide and assist the whole town building program. A distinction
 
will need to be made between"town founders" and "town fillers", although both
 
groups will be equally essential. But these several steps in the planning
 
enchainment, which will be discussed seriatim, are all dependent on the success
 
with which an investment climate can, more or less artifically, be produced
 
so.that private investors will voluntarily conjoin tranches of their capital
 
with public-sector capital inputs, thereby setting in motion a cumulative
 
and multiplying type of capital formation. It is quite feasible to create
 
such an investment climate, one that can attract capital from outside a local
 
community and by that example induce wary local propertied people to venture
 

a development program.... "
 capital in 


p. 213
 

"The choice is not simply one between regions. A decision has to be made
 
whether a "saturation" technique will be followed in a chosen area with enough
 
growth points selected so that something similar to a classical landscape of
 
market hexagons might result; or, conversely, whether growth points should
 
be chosen at random on the assumption that wherever they are they are worthy
 
of development and that their improvement will benefit not only a particular
 
locality but, in some way, the national economy as well. The virtue of the
 
latter procedure is that it might make it possible for the more backward areas
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to share modestly in a town-building program (provided they have any eligible
 
growth points ab initio rather than be forced to wait until the less backward
 
regions have first been favored.
 

"...... the best compromise would be to "saturate" portions of one or more
 
of the better regions while randomly chosen growth points are used as "pilot
 
projects" in the more-backward areas..... "
 

p. 218
 

NOTE: 	 With the measured identification of Central Villages, random selection
 
which can be highly wastefull, becomes unnecessary.
 

"In selecting rural sites that have better than average prospects of becoming

future agro-urban communities, two locational considerations arise. What should
 
be the characteristics of the region in which such a growth point will be
 
sought, and, secondly, what special features should a particular site within
 
a region possess? Since geographic, agronomic, and ethnographic factors will
 
influence the choice of both region and site, it is not easy to isolate general

determinants. But there are some. Because the function of the emergent

"rural growth center" is to bring country-dwelling people into a market
 
economy in a more complete and truly functional way, the growth potential of
 
any chosen site will perforce depend on the productive capacity of the region
 
in which it is located for the very obvious reason that in an agrarian economy

the future prospects of a market center will depend on its capacity to assemble
 
or process crops that are important not only to the local area but to the
 
entire economy. The first criterion for evaluating a region will therefore
 
be its present crop-producing performance, the second, its potential future
 
productive capacities...
 

p. 219
 

"Regional profiles of resources ought to be made together with projections

of what these resources might reasonably be expected to produce under a feasible
 
degree of technical guidance. Once these potentials are estimated, the search
 
for best sites can begin....
 

"It should not be forgotten, however, that there are social criteria that
 
are sometimes as important as physical factors. Even deep rich soil, suitable
 
terrain, or salubrious climate and adequate rainfall will not suffice unless
 
there is "evidence of a rising civic sprit," of ambition and drive on the part
 
of a majority of the people, a willingness to work, save, and invest. Like
 
all other aspects of progress, the development of rural growth centers will
 
very much depend on the quality of leadership a community can muster and on the
 
ability of leaders to inspire confidence and kindle the enthusism of their
 
fellow-citizens...
 

p. 222
 
"Coagulating Investments into Punctiform Clusters
 

Although the site for a rural growth center could be out in open country
 
at an important road junction or at a riparian location where piers, docks,
 
and loading and unloading facilities could be built, it will ordinarily be
 
found in an existing village or small town where some marketing, merchandizing
 
and service facilities already exist. The planning task is to devise ways
 
and means for improving the facilities that already exist adding new capital
 
installations, providing minimally necessary public services, and establishing
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such educational, health, and other institutions as will be necessary to make
 
the center a place that will attract buyers and sellers from a widening hinter
land, and thereby hasten the process of areal technical and economic improvement
 
and modernization.
 

"An investment cluster is a punctiform grouping of business enterprises
 
that can, by the communicative power ot its proffered goods and services,
 
stimulate greater agricultural production, improve the quality of farm produce,
 
and induce farmers to augment their marketable surpluses. Unlike a cluster
 
of similar industries (shoe factories in Brockton, Massachusetts, or cotton
 
textile mills in Ahmedabad, India) an investment cluster in a rural growth
 
center will consist of varied and different enterprises, their number and variety
 
articulated largely to the needs of the hinterlands which are to be served.
 
But though dissimilar, the enterprises will nevertheless derive benefits
 
from association and proximity to one another. These advantages of bgglomeration
 
are real and fairly predictable... " 

p. 223
 

"A community with a cluster of dissimilar enterprises will have the likeli

hood of greater stability in output and employment. Thus an industrial estate
 
with small industries operating continuously can be a stablizing counterpoise
 
to a highly seasonal cannery, rice-hulling mill, or slaughterhouse.
 

"Once astute and careful planners have chosen a site for a rural growth
 
center, the problem is how to materialize these potential "advantages of
 
numbers and association". Obviously, an underdeveloped country cannot patiently
 
wait for the "powerful forces of spontaneity" to set this process in motion,
 
since the unpleasant truth is that these forces have not been "powerful"
 
enough in the past, and unless an investment stimulus is provided by some
 
"change agent", they will not be any more "powerful" in the future. The
 
"operational" task of the planners, whoever they may be - and it should be
 
emphatically pointed out that they need not necessarily be bureaucrats of
 
some central governmental ministry - the really critical responsibility for
 
the planners to find the needed "change agents" I say "find" because the
 
change agents may be local entrepreneurs who can be "induced" to undertake
 
some new venture, they may be outside investor who are "attracted" by certain
 
concessions, or they may be certain institutions that can "extend" their
 
activities to new growth centers. The methods and techniques will vary from
 
country to country, from region to region. Puerto Rican planners have mainly
 
relied on "attracting" foreign entrepreneurs, Israel has "induced" change by
 
means of collective cooperative institutions, while Yugoslavia has allocated
 
investment funds to new "communes". Whatever strategy is employed, the basic
 
task is to get a few key enterprises started at the chosen growth center sites...
 

This raises at once the question of whether the initial impetus must
 
come wholly from the public sector or whether some interblending of public
 
and private activities may be feasible. This will largely depend on the
 
"investment climate"...
 

p. 225
 

"Whatever the strategem, some adventurous innovators must be found who
 
will assume the initial risks. Only when they have taken the first steps
 
can one expect more conservative people to make parallel investments or
 
establish enterprises of an ancillary or secondary character."
 

p. 226
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"As the annals of economic history are critically reviewed, it becomes
increasingly evident that vigorous development has in the majority of cases
been the consequence of variable mixes of private enterprise and governmental

subvention or assistance....."
 

p. 379
 
"If a central place (whether it be a rural growth centera market town,
or even a small city) is going to be a genuine integrating force, 
a "social
unit," as Frank Pick once said, must come 
into existence, one that is "not
too large to destroy personal contact" and yet large enough "to afford variety
and diversity". 
 Ideally, such a social unit should "involve all classes"
and thereby elicit the vital forces and latent creativity that reside in 
an
 

area's human resources...
 

The crux of the matter is just this. 
 If an area that is spatially
definable by transport perimeters is to become truly "functional," it will

need to develop what McCarty has called an 'occupational pyramid'. The
base of this pyramid will consist of the several types of primary production
that natural resources make possible: farming, mining, fishing, and lumbering
these "basic" operations will profoundly influence the superstructure that
 can be built upon them as social and economic foundations. Processing industries
will form an important section of the pyramid, but only if outreaching market
and transport facilities exist, so that semimanufactured agricultural, mineral
marine, or forest-products can be "exported" from the 
area...
 

"Wise policy makers will "seek out a functionally efficient level of
synchronization between two spatial patterns of distribution of economic
activity and population". "The major trust of regional policy," say Berry and
Prakasa Rao, "should be the fight to offset polarization, to eliminate the
dichotomy", because it is only by bringing into existence "a complete spatial
system of urban centers arranged in a hierarchy from agro-urban towns through
several intermediate types to the metropolis that growth and development can
 
be achieved7'...
 

"Geographers and economists have devised tools by which the potentials
of any portion of terrestrial space can be quite accurately measured. 
Not
only can the resources, both physical and human, be evaluated but, within
 a given compass of space, particularly promising "growth points: 
can be
 
located..."
 

P. 247
 
We mayadd at this point that now Sociology or more specificallySocial
Anthropology has added a tool by which the'integrative social patterncanbe
measured and a theory which makes interpretation and prediction more 
feasalie
 

for planning.
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PA MONG RESERVOIR LEVEL OPTIMIZATION RE-CALCULATED 

Social Factors in Reservoir Settlements Relocation*
Supplement to: 


A. Introduction * 

This paper presents an exercise undertaken to determine the effect that
 

probable maximum relocation costs would have on the optimal reservoir level,
 

in terms of costs of electric energy produced. Except for the new relocation
 

cost estimates, the method of computation and the costs are those used by
 

the Bureau of Reclamation in its "Supplement to the Pa Mong Feasibility Stage
 

I Report: Optimization Study and Interest Rate Sensitivity Analysis."
 

In comparison with the large scale dam projects in Africa (Figure 1),
 

the resettlement costs used by the Bureau of Reclamation in the Stage I
 

Report appear to be exceedingly low.**
 

This raises the question: What are the realistic potentially maximum
 

costs of relocating the population and replacing the property displaced by the
 

Pa Mong Reservoir at various levels? The potential maximum costs have to be
 

stressed to determine what policies and actions may reduce them, such as
 
a 10 year population
inundation by 1980 instead of 1990, thus avoiding 


growth.
 

One important qualification must be emphasized at the outset: this
 
The figures used
optimization exercise does not pretend to be conclusive. 


for the more realistic cost adjustment are only estimates derived from valid
 

but circumstantial evidence found in the Bureau of Reclamation Report or
 

There may be other cost increases not
otherwise available to this project.. 

included here or some of the increases presented may turn out to be far off
 

The purpose of this exercise is mainly: (1) to demonstrate the potential
the mark. 

seriousness of the identified omissions in the Bureau of Reclamation compu

tations, and (2) to show the need for correcting these omissions through the
 

required research and investigations which should replace the rough estimates
 

Until this is done, a clear decision cannot be
used here with actual facts. 

made on the appropriate size of the Pa Mong project, or whether there even
 

should be such a project if it is justified by electric power benefits alone.
 

* Prepared for the Agency for International Development and the Mekong
 

Committee, 1972.
 

** It should be noted that the cost data used by the Bureau of Reclamation
 

are claimed to be based upon the maximum possible compensation presently
 

Even so, the costs derived appear to be low by any
allowed under Thai law. 

reasonable standard, which raises the question of their appropriateness in an
 

official cost benefit analysis without at least clearly identifying the
 

differences from the potential actual costs.
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B. 	Relocation Costs Under-estimates in the Bureau of Reclamation Stage I
 
Report
 

To determine the availability of tangible evidence on which to base
 
reasonable increases in relocation costs, it was first necessary to search
 
for 	reasons of these low costs in the Bureau of Reclamation Report and
 
Appendixes. This was no easy task since very few details are given. It
 
became obvious that first the costs relating to relocation and resettlement
 
had 	to be identified in the Bureau of Reclamation cost presentation. Table
 
13 from the Bureau of Reclamation Supplement on optimization shows the
 
different cost allocations at each reservoir level investigated.
 

After reading various sections in the main report and the Appendixes,
 
it appears that only three items in Table 13 relate to relocation and re
settlement costs. These are: Land, Resettlement and Roads. (Clearing for
 
resettlement is contained in the resettlement costs.) These three items,
 
if added before adjustments, make up about 9 percent of the total cost at
 
the 230 meters level and about 12 percent of the total cost at the 250 meters
 
level. Each of the three items were studied in terms of how they have been
 
possibly derived and how realistic these figures are in view of the data
 
analyzed for this study.
 

The most important relationships generating the questions above are
 
the significant differences between the rates of increase of (1) displaced
 
population, (2)value of displaced property, (3) reservoir size, (4) installed
 
power capacity, and (5) engineering costs for different reservoir levels.
 
As shown in Figures 2A and B, variables (1) and (2) increase substantially
 
faster than the other three variables. The higher the level of costs for
 
variables (1) and (2), the more will the economic advantage of larger
 
reservoir sizes be reduced or even reversed. The investigation of the
 
USBR Report, Appendixes and Supplement revealed several areas for substantially
 
increasing relocation costs (variables (1) and (2)).
 

The 	following underestimates were identified:
 

a) 	The resettlement and relocation costs in the USBR Report and Supplement
 
are for 1968. Though the construction is planned for 1983 to 1995, the USBR
 
computation did not make allowance for population growth up to the time relo
cation becomes a reality. By now this date has been estimated to be in the
 
late 1980's. For easier computation it is here taken to be 1990. The total
 
costs for relocation have to be based on the total number of people to be
 
relocated at the time it has to take place. Relocation of course can and
 
must start far ahead of the actual flooding of the reservoir area. However,
 
by past experience this has rarely been possible and therefore for maximum
 
costs the absolute final date for relocation should be taken to be 1990.
 

b) The resettlement cost, found in USBR Correlary Study No. 7 in
 
Appendix VII, was computed according to the standards and regulations made
 
for resettlement of landless poor from urban areas in Thailand. Amounts
 
of assistance and materials allocated per family represent the minimum to
 
permit a family to gain a foothold in the colonization of unoccupied areas.
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Table 13
 

PA HONG PROJECT ALTERNATIVE HYDROPLANS
 

Cr'istruction Costs ($1000) 

PLAN 230 240 250 260 260-A 

Installed capacity 3,200 mw 4,000 mw 4,800 mw 5,600 mw 4,800 mw 

Pa Hong Dam and facilities 156,090 171,940 182,820 226,890 226,890 

Nam Mong Dam and dikes 16,520 21,140 39,410 75,560 75,560 

Nam Lik Dam and dikes 19,850 21,690 21,780 31,870 31,870 

Pa Hong Powerplant 325,980 350,880 375,410 401,030 375,410 

Substations, switchyards, and 
transmission lines 216,790 274,620 275:620 344,760 275,620 

Land 35,500 47,200 54,680 60,000 60,000 

Clearing 17,900 28,000 40,900 49,500 49,500 

Resettlement 5,100 13,000 19,000 21,700 21,700 

Roads 38,200 42,600 47,400 48,800 48,800 

Camp and service facilities 30,000 30,000 30,000 30,000 30,000 

Total Cost 861,930 1,001,070 1,087,020 1,290,110 1,195,350 

*From US Bureau of Reclamation; "Pa Mong Stage One Feasability Report; Supplement Optimization and
 
Interest Rate Sensitivity Analysis", 1970, p. 5.
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Of course, almost anything given to such people is more than they have had
before and for that purpose these standards and policies may be adequate and
applicable. 
At Pa Mong, however, we are ,dealingwith people who invariably

have property; some of them are sophisticated people with highly valuable
 
properties, especially in the towns and large villages in the Loei Valley
(for more detail see Main Report). Most importantly all these people will
lose their property by government action, presumably for the benefit of the
people of Thailand or Laos, of which they are a part. 
They are not landless
 -poor and therefore the standards and regulations made for land colonization
 
can not be applicable. In fact, an application of these policies would con
stitute a severe social injustice which would surely lead to the generally

recognized results of political action. 
There are universal elements of

social justice and this is 
one of them. If the Nam Mong and Nam Som valleys
are now inaccessible due to insecurity, then the whole Pa Mong area should
 
soon become inaccessible from such action and the implementation of the Pa
 
Mong project would seem to be impossible.
 

c) The land estimation per family displaced, using the USBR figures,
turned out to be impossibly low, being 0.64 ha in Laos and 1.34 ha in
Thailand. 
Also, the value estimation for this land and property was taken
 as tax assessed value which in any country including the United States is
customarily below the actual market value. 
Often it is only a fraction of
the real market value especially in underdeveloped countries. Furthermore,

half of the land area in Thailand is located in the Nam Som and Nam Mong
Valleys which, according to the cadastral survey report, could not be visited
because of insecurity. 
This land on the average has been evaluated at $91
 per hectare compared to an average value of $610 per hectare in the Loei
 
Valley (Region 5) and at least $275 per hectare in the Nam Chom Valley

(Region 6). This appears to be an under-evaluation and an undue punishment
for making the area insecure for government agents. A more realistic price
estimate had to be taken based on land prices in Loei and Pak Chom.
 

d) Compensation and replacement determination will be impossible without
adequate land and property titles. 
 The reports by Ingersoll and Thomas and

Black indicate that nearly none exist in Northeast Thailand. In the Lao Pa
Mong area, no titling has been done at all. 
The costs of land titling alone
 
will be substantial even if done with aerial photography. No assessment of
the cost could be made however and this item is not included in the later
 
calculations.
 

e) Another item which will increase the total cost by the time relocation

has to take place is development growth in the region. 
It is reasonable to
 assume 
that, especially with the development investments undertaken by the Thai
 
government and foreign aid in the Pa Mong area, especially through the ARD
 programs, the per capita improvements, i.e., 
the per family compensation costs
would increase by multiplier effect and future investments if the dam was not
built. 
An average of two percent annual rate of growth is considered to be
 very conservative, however in some of the more remote areas, it may still be
almost zero. 
Whatever the actual rate, some growth must have been anticipated

to take place or past and present investments in these regions would have
clearly been made without purpose. If policy or public knowledge of the
reservoir reduces or prevents this growth, then the loss of growth represents

an opportunity cost to the population in the 
.rea, which must be added to the
 
project costs.
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f) Neither has the loss of income from present and future resources,
 

properties and improvements in the reservoir area by inundation, another
 

opportunity cost, been considered in the project costs unless compensation
 

and resettlement have been thought to cover this cost item adequately. But
 

no income loss can only be achieved if full replacement of
adequacy, i.e., 

income, facilities and opportunities can be made at once. Clearly the
 

$740/person relocation expenditure in the USBR study do not cover anywhere
 

near the replacement of present and future incomes for three generations.
 

This cost, however, could be covered by adequate replacement in relocation
 

strategies.
 

g) Road relocation costs include access roads to dam and dike sites
 

Moreover, the road relocation computation is
which had to be subtracted. 

based on existing roads at the time the survey was made (1966) before the
 

large scale road building program of the Accelerated Rural Development (ARD)
 

program was producing results. According to the data available from the ARD
 

program, all-weather roads in the Pa Mong Region especially in the Pak Chom,
 

Nam Mong and Nam Som valleys have been doubled and tripled and the road relo

cation costs will have to be increased substantially.
 

C. Alternative Relocation Strategies with Adjusted Costs
 

The same facts, internal or external to the Pa Mong region, by which the
 

above "problems" in costing were identified, can also be used to estimate
 
This was done to see what effect
 some reasonable corrections (see Table 1). 


ihore realistic relocation costs would have on the optimal reservoir level
 

cost-benefit ratio and the competitive price of hydro-electric power.
 

Tables 2A & B and 3 show what the new estimated total costs are and the
 

The tables show for each of the two reservoir
result of the computations. 

levels the different cost estimates and computations for four different
 

Costs for all strategies were computed
relocation strategies labelled A to D. 


first for the present population of 48,000 families at the 250m and 63 percent
 

or 30,000 families at the 230m level on which the USBR relocation cost
 
These per capita costs were then multipled by
estimates appear to be based. 


the population estimated in Chapter III to be present in 1990, to arrive at
 

total relocation costs.
 

Cost figures for the 230m level were reduced to the following percentages
 

of the 250m level based on information in the USBR Report and its Supplement:
 

Land 65%; Other Property 22%; Roads 60%; and, Resettlement 26%*.
 

The four strategies and specific reasons applied to adjust the cost
 

estimates in each were as follows (all figures are for the 250m level rounded
 

off to the nearest million, see Tables 2 and 3 for details on all levels).
 

Strategy A:
 

This strategy is the same as contained in the USBR Report, except for
 

the following cost adjustments:
 

*Why the USBR reduced the resettlement item to 26% from $19 million in Plan
 

250 to $5 million in Plan 230 when the population and other items are reduced
 

to only 60 to 65%, is not clarified anywhere. It has not been adjusted here.
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1) a 2% per year growth rate for improvement values was added which
 
amounts to 50% of present improvement values over 20 years or 1/2 of $27
 

million being $14 million.
 

2) $5million for access road construction was subtracted from the
 

$47 million for all road construction leaving $42 million for the relocation
 
of inundated roads.
 

Strategy B:
 

This strategy is the same as contained in the USBR Report except that
 

land, other property and road relocation values have been adjusted as follows:
 

1) The adjustments of land and property are presented in Table 1.
 

The new combined total is $192 million of which $58 million is for property
 
other than land.
 

2) The 2% growth rate for$58 million over 20 years is $29 million.
 

3) The $42 million for road relocationwas doubled for the relocation
 
of new ARD roads; this is a very rough estimate.
 

Strategy C:
 

In this strategy all inundated lands are replaced by project developed
 
land above the reservoir and letting communities largely do their own reloca
tion at the nearest shoreline with assistance. All costs remain the same as
 
in Strategy B except as follows:
 

1) Land compensation costs are reduced from $134 to $58 million by
 
assuming 104,000 ha to be developed at $350 per ha. This is an estimated
 
average cost figure for developing uncultivated lands with a 0 to 5% slope
 
based on land development data in the USBR Report, Appendix I, pp. vii-20 to
 
21. This is a very rough estimate pending better data from a detailed shore
line study.
 

2) The $19 million resettlement costs have been tripled to $57 million
 
to facilitate adequate assistance and administration for the self relocation
 
of communities. This amounts to only about $210 per person but most of the
 
relocation costs in self relocation and replacement is financed by compensa
tion cost figures. The total relocation cost including public facilities and
 
roads per person is thus $1,040 per person or about $6,000 per family; this
 
isnot an excessive amount when compared with African expenditures nor with
 
West Malaysia dolonization expenditures where costs have been $9,000 per
 
family (see Table 1).
 

Strategy D:
 

This is the "family self-relocation" strategy. Costs are the same as
 
Strategy B except that:
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TABLE 1 

ESTIMATED LAND AND PROPERTY VALUES PER FAMILY
 
IN THE PA MONG REGION
 

Adjusted for
 
In USBR Report this study
 

1. Land/Family (all Types:
 

cultivated, fallow
 
and residential):
 

0.64 ha 2.5 ha*
in Reservoir Area in Laos 

1.34 ha 4.0 ha
in Reservoir Area in Thailand 


-
4.1 ha
in Irrigation Area in Laos 

4.2 ha
in Irrigation Area in Thailand 


2. Land Value (all types)
 
665/ha**
average in Laos $ 500/ha $ 


average in Thailand 650/ha 865/ha
 

3. Total Value of Land and
 

other property per
 
family
 

$ 320/Family $ 800/Family+
in Laos: Property 

Land 394/Family 1700/Family
 

$ 714/Family $2,500/Family
Total 


Property $ 700/Family $1,500/Family+
in Thailand: 

870/Family 3,570/Family
Land 


Total $1,570/Family $4,300/Family
 

4. Total for Pa Mong:
 
$ 50 mill.
Laos 20,000 Families $14 

142 mill.
Thailand 28,000 Families++ 41 


Total 48,000 Families $55 $192
 

(rounded figures)
 

*The average land per family by USBR figures appears too low even for sur

vival. The adjustment for the Thai area is backed by USBR figures for the
 

irrigation area and ARD data; for Laos it may still be conservative.
 

**Average land value increased, to adjust for under-evaluation in Nam Som and
 

Nam Mong Valleys, is about 13 percent.
 

+Property value is doubled because the tax assessment is assumed to be 50%
 

of real or replacement value.
 

++This figure was derived from corollary Study No. 7 in Appendix VII of the
 

USBR Report by adding the figures for the first four resettlement projects.
 

The USBP main report cites 24,550 families but gives the above Study No. 7
 

as the source. The r-ason for this discrepancy is not clear.
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1) Land is compensated at three times the market value as estimated in
 
Table 1, i.e., 3 x 134 - $402 million. This is justified by the costs
 
experienced in replacing equal value lands by purchase outside reservoirs
 
and moving to such places. (See the Ingersoll and Thomas-Block reports on
 
Thailand). E.A.J. Johnson in "The Organization of Space in Developing
 
Countries", p. 347 reports that the Volta Lake resettlement project provided
 
this compensation as an option to displaced families who chose self-relocation.
 

2) The $19 million for resettlement is assumed to be necessary for
 
administration and assistance for purchasing lands outside the reservoir
 
(Project Cost Figure 3).
 

Power Costs
 

Table 3 presents the computation of generated power cost for each of the

four strategies at three different reservoir sizes. The computation duplicates
 
the method employed by the USBR in its supplement on optimization. Figures

for the smallest size reservoir, the 230m level without Nam Lick and Nam Mong
 
valleys, have been computed by multiplying the per capita relocation costs for
 
each strategy at the 230m level computed in Table 2B, by 157,000 people the
 
estimated population displaced at this reservoir size in 1990. The costs of
 
Nam Lick and Nam Mong dams and dikes have also been subtracted from the
 
engineering part of project costs.
 

D. Conclusions
 

The lowest cost strategy at either reservoir level, not considering
 
Strategy A, is Strategy C which requires the replacement of all lands inundated.
 
The project, however, should (following Peter Goslings proposal) also offer
 
the option of Strategy D. to those individuals willing to migrate to and self
relocate in urban or rural areas outside the Pa Mong Region. If the actual
 
relocation strategy will be a combination of strategies C and D the actual
 
total costs of relocation will be somewhere near that of Strategy B.
 

A comparison of the average energy costs at the different strategies and
 
reservoir sizes show clearly that the smallest size reservoir, i.e., the 230m
 
level without Nam Lick and Nam Mong valleys produces the lowest cost energy
 
in the form of hydro-electric power. On the contrary, energy costs at the
 
other two reservoir sizes are not or are just barely competitive with the
 
thermal-energy if one includes in the computation more realistic relocation
 
costs in strategies B to D then have been used in Strategy A.
 

This conclusion, should it turn out to be anywhere near correct, has
 
some highly significant implications. The total costs of the Pa Mong Project,
 
according to Strategy B, would nearly be halved from $1.5 billion for plan

250 to $0.8 billion for Plan 230A; the number of families to be relocated
 
would be reduced to 38%; the per capita relocation cost would be reduced to
 
75%. Many other advantages of this reservoir size have been pointed out in
 
the main report of this study. All together one could conclude that at this
 
reservoir size there is a positive combined social and economic feasibility
 
of a Pa Mong project; at the other sizes it is still highly questionable.
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TABLE 2A
 

PLAN 250
 

Costs of Relocation Strategy Alternatives for the Pa Mong Reservoir 250m Level
 

Strategies and Costs (US Dollars)
 

Cost Item A B C D
 

1. Land and other improvements (mill.) 55 192 0 402
 

2. Other improvements only (mill.) 	 (27) (58) 58 58
 

3. Growth of improvements by 1990 14 29 29 29 
(2%/year - 50% over 20 yrs.) (mill.) 

4. Land developed for replacement 0 0 58 0
 
(164,000 ha at $350/ha) (mill.)
 

19 	 19
5. Resettlement or relocation assist- 19 57 


ance and administration (mill.)
 

6. 	Roads relocation (mill.) 42 84 84 84
 

7. Total relocation costs (mill.) 	 130 324 286 592
 

8. Total project other costs (mill.) 956 956 956 956
 

9. Total project costs at 1970 prices 1,086 1,280 1,242 1,548
 
and population (USBR estimate) (mill.)
 

10. Relocation costs as percent of total 12% 25% 23% 38%
 
project costs
 

11. 	Relocation costs per family 2,710 6,750 5,950 12,700
 
(Total Cost .148,000 fam.)
 

12. 	Relocation costs per person 740 1,180 1,040 2,150 
(Reloc. Cost + 275,000 pers.) 

13. 	Total relocation costs with 1990 198 494 436 927
 
population (item 11 x 72,000 fam.)
 

(mill.)
 

14. Total project costs with 1990 pop- 1,154 1,450 1,392 11883
 
ulation but 1970 prices (mill.) -

15. 	Relocation costs as percent of total 19% 34% 31% 49%
 
project costs; 1990 population
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TABLE 2B
 

PLAN 230
 
Cost of Relocation Strategy Alternatives for the Pa Mong Reservoir 230m Level
 

Strategies and Costs (US Dollars)
 

Cost Item A B C D 

1. Land and other improvements (mill.) 24 100 0 261 

2. Other Improvements only (mill.) (6) (13) 13 13 

3. Growth of improvements by 1990 
(2%/year  50% over 20 yrs.) (mill.) 

3 6 6 6 

4. Land developed for replacement 
(107,000 ha at $350/ha) 

5. Resettlement or relocation assist-

0 

5 

0 

5 

37 

15 

0 

5 

ance and administration (mill.) 

6. Roads relocation (mill.) 23 46 46 46 

7. Total relocation costs (mill.) 55 157 117 331 

8. Total project other costs (mill.) 
(USBR estimate) 

783 783 783 783 

9. Total project costs at 1970 prices 
(mill.) 

838 940 900 1,114 

10. Relocation costs as percent of total 
project costs 

7% 17% 13% 30% 

11. Relocation costs per family 
(Total cost t 30,000 fam.) 

1,840 5,230 3,900 11,200 

12. Relocation cost per person 
(Total cost  168,000 pers.) 

328 935 700 1,970 

13. Total relocation costs with 1990 
population (item 11 x 42,000 fam.) 

(mill.) 

77 220 164 470 

14. Total project costs with 1990 pop-
ulation but 1970 prices (mill.) 

860 1,003 947 1,253 

15. Relocation costs as percent of total 
project costs; 1990 population 

9% 21% 17% 38% 
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TABLE 3
 

Optimization of Pa Mong Reservoir Levels and Relocation Strategies
 

PLAN 250 PLAN 230 PLAN 230A
 

230m Level minus Nam Lick and
 

250m Reservoir Level 230m Reservoir Level Nam Mong
 

Strategies Strategies Strategies
 
A B C D A B C D A B C D
 

1. Total Costs in 1,154 1,450 1,392 1,883 860 1,003 947 1,253 750 840 805 1,002
 
1990 (million)
 

2. Interest Cost during 1.12 1.12 1.12 1.12 1.14 1.14 1.14 1.14 1.14 1.14 1.14 1.14
 
Constr. factors*
 

3. Present Worth of In- 1,295 1,620 1,560 2,110 980 1,140 1,080 1,430 855 960 912 1,140
 
vestment in 1990
 
(million)
 

4. Present Worth of 117 117 117 117 89 89 89 89 80 80 80 80
 
OM&R (million)
 

5. Present Worth Total 1,412 1,737 1,677 2,227 1,069 1,229 1,169 1,519 935 1,040 992 1,220
 
(million)
 

6. Present Worth of 299 299 299 299 217 217 217 217 217 217 217 217
 
Energy at Load,
 
Thermal (mwhr x 106)
 

7. Average Energy Cost 4.74 5.83 I 5.63 7.48 4.92 5.58 5.58 7.00 4.30 4.80 4.5 5.62 
Hydro Power (mills/
 
Kwhr)
 

8. Average Energy Cost 5.94 594 594 594 560 560 560 560 560 560 560 560
 
Thermal Alternative
 
(mills/Kwhr)
 

*These factors were found by comparing Total Costs in Table 13 and Present Worth of Total Investment in Table 2 of the
 
USBR Supplement. Relocation Costs were included in this calculation because the USBR had done so.
 


