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INTRODUCTION:
 

The purpose of this report is to discuss modeling efforts currently 

going on in Bangladesh, to indicate additional model development that 

could beneficially be carried out at BARC, and to consider the need for 

a modeling capability at BARC. 

There are two signific-int modeling efforts that are underway in 

Bangladesh to assist in the development of the Third Five Year Plan. 

One of these models is the Investment Analysis Model of the Master Plan 

Organization (MPO), which is providing a substantial new resource for 

agricultural economic analysis. This report focuses primarily on the 

MPO model because that model provides a significant contribution to 

agricultural analysis. Additionally, this model could have a great 

impact on the way that economic analysis related to water resource 

development is conducted. Also the model could have a great impact upon 

hcw agricultural economic analysis is conducted in Bangladesh, generally. 

Another model is being constructed at the Planning Commission, and 

in the Netherlands, but is at n stage where there is not a current 

write-up available. The modol, however, does give special emphasis to 

agriculture. The model has 18 sectors that represent crop production, 

livestock production, and forestry, out of a total of 42 sectors in the 

model, which does pr-ovide cons iderab] e emphasis on agriculture. At a 

later time this model, c)u1.d I)e Biii important resource for agricultural 

economic analysis. However, it is not now an operational model that is 

available to BARC and, therefore, it will not be analyzed in this report. 

Chapter Ii conLains a du cription( of the MPO model. Chapter III 

proposes several models for use at BARC in the near future and discusses 

the relationship of these models to the MPO model. Models are suggested 



for the determination of the impact of irrigation on foreign ex.hange
 

requirements, on labor use, and on regional development. Also Chapter
 

III considers a model for evaluoating, agricultural development alterna­

tives other than those addressed by MPO. Chapter IV addresses the need 

at BARC for the capabil ityv to use a vailable model,s and to use models for 

agricultural research. A plan is developed for an initial capability 

at BARC where participants woo ld understand and use the MPO model and be
 

in a position to do further model development. The Conclusion suggests
 

that BARC establish a capability for model use and development and that
 

its first project should be to understand and use the MPO model in 

addressing agricultural research problems.
 

BRIEF DESCRIPTION OF 'IE PO MODEL:
 

This is a description of the Investment Analysis Model that has been
 

developed by MPO. This description is to provide BARC personnel with an
 

understanding of what the model does and how the model does it.
 

This description of the model provides background information that 

is relevant to the consid rMltion of eustnhlishing a modeling capabiliiyL 

at BARC. The description of the model will enable BARC personnel to be 

able to (1) consider how the model cn"Id be employed in addressing agri­

cultural research quest ions :ndl (2) votisider, in a general way, the
 

framework that the model provides for future agricultural research.
 

Overview
 

The Investment Ana.ys.s Model to a computer programming system. The 

computer program enables the systematic evaluation of c large number of 

investment alterntitves. The alternatives aro evluated one by one, 

starting with the investment ileroat ive that has the highest benefit­

cost ratio. 



The computer program keeps track of the budgetary resources required 

for this alterna tve and subtIract s them out or Ihe total. What remains 

after this, subtract ion will he the aiiunt avalilable when the next inv, s1­

ment alternative is introduced. The computer program also keeps track
 

of the amount uf land retquirled or this alternative (still the one with 

the highest benefit-coI t rat io) and subtracts this total from the total 

amount of land; once the amount of land required for this alternative is 

subtracted, the remaining land will be available for the next highest 

alternative investment (concerning the land discussed above, the model
 

considers land of a particular soil type, under particular flood condi­

tions).
 

The computer program considers water resources in the following way. 

For the investment alternative with the highest benefit-cost ratio, that 

we are still considering, the quantity of water required per hectare iK 

a known quantity (separate requirements will exist for surface and 

ground water). 

The program will determine tihe total requirements of ground and 

surface water used by this investment alternative and subtract it from 

the total amount that is a 'avi labhl. "The remaining qitantitv of water will 

be available when the iive:NLiunL t ah!erna rive with the next highest benefit­

cost ratio is considered by the computer program. Actually, the water 

constraint is converted to a land constraint by the program, but it­

effect is as described above.
 

The computer program th' goes an Lo consider the investment alter­

native with the next-lhighest benefit-cost ratio and will go through the 

same process all uvr " ui., The compit:or proUrami will determine the 

financial resources thaL art ovailu.blu,I ! test to see that they are 



4
 

sufficient to fund this alternative. The program will then compute the
 

remaining financial resources that will be available when the investment
 

alternative with the next highest henefit-cost ratio is considered. The
 

land requirement of this investment alternative and the water require­

ment of this alternative aye handled in a way that is generally similar
 

to the way that financiliI resource., are treated. Once this investment
 

alternative is considered the program begins considering the investment
 

alternative with the next highest benefit-cost ratio. In this way the
 

computer program evaluates a set of investment alternatives, arraye&
 

according to their benefit-cost ratios.
 

The investment alternatives that arc considered by the model are
 

only in the agricuLtural sector. Fisheries, inland waterway transporta­

tion, and industrial use, however, do have an impact on how much water
 

will be available for agriculture.
 

Alternatives
 

As indicated above, the model concerns itself with the evaluation
 

of investment alternatives that relate to the agricultural sector. The
 

model considers th following investment alternatives: LLP, STW, and
 

DTW irrigation, a number of. majur irrigation projects, and a number of
 

major flood control and drainage projects. These types of investments
 

were considered for land having (a) f ty different flooding conditions
 

(b) two different crop pr (duttion techno',i,,y levels (c) five irrigation 

categories and (d) 60 differentm regons (Third Interim Report, Vol. VIII, 

Appendix C). 

For example. a particu]ar investment alternative would be providing 

LLP irrigation (11) for non-flood Ilad (F0 ) in a location where high 



technology in crop production is assumed (T1) in planning 25.area 


Another iiv. st;m nL a llternative would be prov idilg SIW irrigation (I.)
 

to this so.ne land (FQ,) with I the same Iechnology pattern (T I) in planning
 

area 25. For each or these investment alternati yes, as well :as all
 

other alternatives, est imate.is must be made of the following in order for
 

it to be 'properly wevanatLed by the model:
 

1) estimated henefits
 

2) estimated costs
 

3) land required
 

4) ground water requirements
 

5) surface water requirements.
 

Investment alternatives were prepared for various proposed projects. 

It should he noted that throughout the report investment alternatives 

are referred to as "modes of (evelopment" and "transit ions." Each 

transition or mode of developmenL t is the equivalent of a movement of a 

particular area of land oit or one hwdrological-cro) mix-technology 

combination into a more prodnetive one (Second Interim Report, Chapter 

3, page 1). 

Benefit-cost ratios 

Four henefit-cost ratios ire calculated for each alternati,e, each 

to reflect a different level of government subsidy. The model can be 

operated when i! .heit investim' , t aI leil iw.iv considered are co':,put, d 

using the same defin itin for the !Pnefir-cost ratio. Anne: A of The Third 

interim Report, page 16, provides the various definitions of these benefit­

cost ratios. 

Benefits
 

The procedure for estimating for each investment alternative or mode 

http:imate.is
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of development is given in the Annex of the Third Interim Report, page 8. 

Because the model focuses only upon crop production in agriculture, the 

gross benefits figure for each investment alternative results from 

increased net farm iicome in crop puoduction. Each investment alterna­

tive has an assoc iated benefit stream that indicates the benefits related 

to a project in viriouis \'ears after start of construction (Annex, Third 

Inter im Report, page (2 )). IL!ore ; as I So a ItreIm withcost ;ssoci Itt-d 

each investment alternative, which is discussed below. 'etting back to 

the benefits side, the value of benefits at market prices are recomputed 

using shadow prices. These shadow price.,; are designed to estimate the 

true e conoiic va IU of0 goods and serv ices. (Annex, Third Interim Re:mort 

page 22). 

Costs 

For each alternative investment that is going to be considered by 

the model, it is nec esSa rv to devel p estimaLes of costs. The various 

elements that were cons idered in the estimation of costs are provided 

in section 3. 1.2 of tLe .UcOIld Inter in Report, specifica.lIv items: 

(c), (d), (e), (h), (i), (J) and (k). The procedure employed is similar 

to those typically used in ectlnom ic feasibility studies. There are, 

however, several i)rocedti rus tli .t oI Ld be not0(1 spec if iCl I IV 

LLP, STW, and DTW ic.rriga t.WouwetL considered after the procedures 

that are shown in Section 3.1.2. were developed. With respect to these 

types of irrigacta)n, costs a-e doPV, Leo01td inl the usual waV, except that 

they are phased, as a'r,. a I Oost; f a11gLternative investments. Both 

capital costs and operation and mla int e1ance cost;s are pIhased ; for example 

phasing for capital costs for major flood control, drainage and irrigation 
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projects (FCDI) and flood control and drainage projects (FCD) are shown
 

in the Second Interim Report, Vol. VIII, page 45. One final point is
 

that estimated f inancial costs arc adjusted to reflect the economic values 

using shadow prices (Annex, Third Interim Report, page 23).
 

Review of MP() Model 

In review, MPO has a model for evaluating alternative investments.
 

They have evaluated a large number of alternative investmentsprior to 

completing the 
Third Interim Report. The model has been used to address 

specific "modes of development" for particular soil types, under parti­

cular flood conditions, in particular pa,innlg areas. >lPO has obtained 

detailed soil in formation and has the potentia] to know the amounts of
 

land of each soil type in each of 60 planning areas. Furthermore, .MPO
 

appears to be working with croppling patterns for a particular soil type
 

in a particular region. Therefore, this is a powerful system for analy­

zing various investment t rategies. The system can consider non-irrigated 

investment alternatives as W.e ll as those involving supplemental irrigation.
 

It has the potent ial to he a very useful analytical technique in many 

areas of agricultural research. 

PROPOSED MODELS FOR USE AT B:.
 

Relationship of the MPO Model to Model Development at BARC 

The MPG model, a i 'qo known r, Investment Analysis Modelht (AM), 

is the centerpiece of model development that is here being proposed for 

BARC. The models that are suggested for development at BARC require 

that the full Invetlinent Analysls M del be operated, with all its 

constraints, whenever analvsis is undertaken. By doing this type of 



analysis, with the full MPO model, an efficient agriculture can be identi­

fied. Although MPO does not claim that their model optimizes, the compo­

nents selected should be looked upon as the most efficient set of those 

considered. If a better method is developed it can be used, but until 

this better method can actually he employed, the MPO model provides the 

best avenue to qual ityV ecomomic analysis of the water sector at BARC. 

Suggested Models for use at BARC 

There are several areas where the MPO model contributes to further 

model development. The first two models that will be discussed involve 

the impacts of irri gation mode. of development on (1) foreign exchange and 

(2) agricultural- labor. 3oth of these formul.ations begin by using the MPO 

model to identify an efficient agricul tural pattern and then go on to 

analyze the impacts that would result. The next model that was developed 

utilizes the end-product of agricultural labor model and then goes on to 

consider questions of regional income change and nutrition, through the use 

of economic base models, imoels of town and city growth, or input-output 

models. Finally, a model is dfis.cssed that can be used to examine the 

impacts of various agricultural iIvestment alternatives, not necessarily 

related to water resources deveiorment. 

Foreign Exchange 

Figure I presents a flow chart of the MPO Model. It is presented 

here in order to emphasize the strong relationship between this model and 

the models that were d veloped. Also, the inclusion of this flow chart 

will enable the conimarin:nn of hox !E the various models with those in the 

MPO model, which is referred to in the flow charts as IAM. 
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Figure 2 de:cribes the model designed to t:race the impact of various 

development scenarios on the balance of payments. It should be noted that 

the three top boxes ai l come from the IAM: two from the top line and the 

one at the bottom line. 

The model utilizes a solution of the IAM as its starting point. The 

model then goes on to trace the consequences of activities and investments 

specified by IAM on foreign exchange requirements. The quantities of various 

imported inputs would be computed using the data already concained in the 

IAM. Tye foreign exchange requirements of these purchases would be estimated, 

using appropriate prices and transportation costs. 

On the far right of the flow chart, a sequence is shown for the computa­

tion of foreign exchange earnings of the agricultural activities selected by 

the IAM. Estimates would be made of the quantities of each commodity that 

is sold in foreign trade. Prices and transportation costs would then be 

used to estimate the foreign exchange earnings. 

In the middLe of the flow chart, the process is .hown for estimating 

the reduction ot foreign exchange required to import food grains. It would 

be necessary to estimate the reductLion of the quantity of grain imports 

that would be consistent with a particular scenario. Then, prices and 

transport costs would be considered, and savings in foreign exchange would 

be estimated. Finallv, the three elements are brought together to estimate 

the impact of the scenaio, on the halance of payments of Bangladesh. 

Labor Use and Income 

This model (shown i liguro 3) examines coilsequences of a particular 

scenario ef activities an investlents sclecutud by IAM. It shoald be 

observed thaL the top two xes are I 'en from the IAM. The labor use 



10
 

pattern of a particular scenario will yield a requirement for labor in each
 

region (second box down from the top on the right). This labor requirement
 

will in turn generate a labor demand in that region, which will interact
 

with the supply of labor in that region to generate a wage rate. The exis­

ting wage rate, called "old wage rate" in the flow chart, may also have
 

some impact on the wage r;te for h region. The amount of hired labor and
 

the wage rate combine to yLeld the direct income of agricultural workers.
 

Direct income of agricultural workers is a key variable for estimating food
 

consumption and nutrition, shown at the bottom right of the flow chart.
 

Regional Development
 

A model to estimate the direct and indirect effect of an IAM scenario
 

on regional income is outlined in Figure 4. This flow chart starts with
 

the change in family income (direct), one of the intermediate boxes shown
 

in Figure 3, and the change in farm income. In order to estimate the
 

indirect effect of incomes earned in agriculture on a region's economy, it
 

would be necessary to employ one of the models listed in the second box
 

from the top. These models will yield the multipliers by which farm income
 

plus farm labor income would be multiplied in estimating total regional
 

income. Total regional income woul I then be used along with the marginal 

propensity to consume food to e-tima t changes in food consumption and 

changes in nutrition. Also, regional income is an important index for 

estimating other welfare parameters. 

Al terna t ive Ag ric t,Itr: 1 ev 1lpnmo, t 

The flow chart provided tl "igure 5 concerns the utilization of the 

IAM to examine alternat."e agricultural development possibilities other than 

those addressed by MW Us; flow r' -0 starts with three boxes, which 
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are similar to three boxes that JAM starts with (Figure 1) and wh icl 

contain the data describin, tie additional agricultural development 

project. For this model, the additional a gricultutral development projects 

would be synthesized and their benefit-cost riLo and other requirements 

estimated. The IAM wool d tlen be operated with the inclusion of these new 

development projects and a new devel (opmenict scenario would emerge. A com­

parison could then be made be tween this and other scenarios, which would
 

yield the impacts shown in the bottom box. 

IV. THE NEED FOR A MO1)1EKIN LAPABI I. ITY AT ARG: 

There is a general need wit!Lin the ag riculturaL researci community 

world-wide to do beLer pro e; sional work. Appropriate comtpter-based
 

models are helpful in doing beLtLr professional work, and so mode shuld 

be understood and ot ili'ed . lherp, are recent developments in computer­

based models in Bangladesh. There s a need to understand these models, no­

only at BARG but througlhout SO ,c.i'cul ural research communitv. 

This chapter cons iders ti, need For a model ing capabil itv at BARC and 

presents a plan for BA to make a1 irst ntdp toward establ ish in; a capa­

bility to l,,eu ing .ua t ivir it :;s. 'lh is firs;t step is to ..ain anuindertdp ' 

understanding of the MlO'ni udu and lhow to use it. The next step would be 

for BARC to use the >llPU model and some of the models that were developed 

in Chapter 11T. 

A. A Plan to h:ve the 211' -1,)deI Und,,rstood ,rid 
Uti li zedi by Pro!e.ssiToa s in T I,,aIdesI
 

Proposal : A 'Tl',, Ap " 'Ill B:N) tt
 

A team or researchers and analvsrIs can be formed to undertake al. ca. 

out this project. The plan is lhth., the tLvim will work together at BARC for 



.,,tire 1. Sche~matic I)iagram o Inv .ntsnclnt ,ralv.'sI ,M>odcl (IAM) 

Cropping Pattern by Land Data for 

/() , CosL 

I rrig,.ati01!F]ood 
Yields and Inputs per Hec- 
tare 1by Crop and by land 

Prices of Inputs
and Outputs 

Category in each Region Control Programs and Categry in each Region (Shadow Prices) 
Projcct-; in each Re;,iJon 

Benefit/Cost Ratio 

Upper Limits to Land Ranking of Investment __, 

Development in each Alternatives Fraction o! Future Budgets that can be 

Reio coCOit.ed to Ongoing Coustruction u0 

eachEep 2-n 

Budget Constraints Allocation of Capital & 

Land 

Implementation Cons-_ 
traints : 

(Time Phasing) Investment Program, 

Crop Production, Input 
Requirements by Region 

and by ,ear Fraction of Total Budget that can be 

allocated to each Region 

Source: Second Interim Report of MPO, Vol. VIII, Appendix E.
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Figu.e 2. Flow chart of model Lo examine impact of irrigation oIl foreign 
cxcIange requiremellLs 

Capital Cost/O&M Investment Program, Yields and Inputs 

Cost data for per Hectare by 
Irrigat ion/Fi.lood Re Ptirumuns by Region Crop and by Land 
Control Programs an bye Category in Each 
and Projects in and Iyyea Reg-ion 

Each Region ((From I..\m) 
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chemicals, seed, etc. _ commodit 

World Food 
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Transportation Rates I Transportation 

Rates 

Foreign Exchange Savings in Foreign Foreign Exchange
 

Requirements to Fxchane from Earnings fron 
Purchase Agricultural import subsLitution Sal.es of Agricul­

inputs of foodgrains tural Commodities 

Bailince (d 

..J2lv!1 I 2 
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Figure 3. Flow chart of model to examine impact of irrigation developmenL 
tmI laolr use 
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Figure 4. 	 Flow chart of model to examine dir,-ct plus indirect impact of 
al ternati ve Lrr t. inn dvel )IMne I r,ona Il development1,a 	 (n 

F'am ily I uCnone 
().irec t) Farm Income 

(From Fiigure 3) 

Economic BIse Models 
Town and City COwth Models 

______________ njpu t-Oii tpul t Model s 
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Family Income and Welfare 

Regional Income Parameters 

Margina 1 
PropensiLv to 
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Figure 5. Flow chart of model to examine impacts of investment alternatives 
not considered, as yet, by MPO 

Capital Cost, Yields and inputs 
0/,M Cost Data per Ilectare for Prices of Inputs 
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Projec t on Rev.ional 
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.(J ' 

ion 
1{ 
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I'ij' L:.tns 
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a period of time and learn to utilize the model. After completing this 

phase, team membors would continue to) be a source of information and 

knowledge when they return to their institutions. Team members should have 

the necessary background to actually utilize the model in prublcm-solv. ' 

The team members should plan to return to their institutiots and conti lmLe Lo 

work in the area of ani Nsis and resarch, util izing the [AM and other 

models. Team memhers wil have a rasonah l l ]ong-term relationship with 

the modeling ffortLs "I IAL and will he cons idie red when working groups and 

committees are formed in the a rca of water policy analysis, modeling, and 

research. 

Work requ ired: General. 

The Team wou Ld establ ish at BARC the capability to run the IAM. The 

Team would work cl oselv with the Mh'O personnel so as to obtain up-to-date 

versions of the model as they become available. A close relationship with 

MPO personnel will he nec essary as HAlI( scientists develop their under­

standing of the model. (!AR(C will Miternallv consider the best means for 

transmitting informaL iou and expertise from the MPO staff to those at BARC. 

Also, BARC will consider what types of time commitments might he require, 

of MPO personnel in order to ,.!fic I,_:ntly educate the BARC team.) 

The BARC Team would establish the capability to analyze the research­

related components of the IAM at the compuiter center at BARC. The Tea-, 

will make various compulter ru n:s In rer, Io get hands-on experience in (1) 

introducing inputs into the model and (2) in interpreting the model's 

output. In brief, the team will bcom-,. Intimatelv familiar with the model. 

Onc, the team has developed a detailed understanding of the tmodul, it will 

analyze the modei's sensit ivity to varions parameters. The Team will, 

further, explore the impacts of var ions alternative hypothetical policies. 
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The team would also analyze the impli cations that the model has for 

agricultural research. The IAM divides Bangladesh into 60 catchment area. 

and there are some paramettrs ticit are used by the model that relate to 

each of these areas. 'his breakdown into these 60areas hal si, uificance 

for agricultural research in Blangladesh if the results of the rsearch are 

going to be used to improva tie! AM. There will be many similar implica­

tions of the model upon agricultural research that the tram would consider. 

Report 

The team would produce a report that will be directed towards agricul­

tural researchers in irrigatLi on and water management. The report would 

describe the model and how it can be util ized. The report would indicate 

the types of questions that can be addressed by the model. The report wou.I 

contain examples of how the model was used in the analvsis of specific 

studies. The report would providr a description of the parameters contained 

within the model and delccribP the data that have been used in estimatino 

those parameters. 

The report would also focus on how th researcher can use the model. 

The input requirements of the model will be specifically addressed. The 

report would also discuss the mdel' outpt. The report would discuss the 

format of the model's output and the interpretation that should be given to 

the various ontpts. 

Course 

The team would present a course directed toward agricultural researcher: 

that will extend the Iknowledge that they have developed. The idea of the 

course would be t provide 1,' prsonnl fr, a round Bangladesh with iL,­

sive, hanc -on exper I re with tlie ,-vie. Those who complete the course 
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wculd be in a position to make immediate use of the capability housed in
 

the computer center at BARC.
 

B.. Use of Other Models at BARC
 

In Chapter III models were presented that extended the HPO model. 

Once the capability has been established at BARC to utilize the MPO model, 

these models should be employed to examine the various impacts of alterna­

tive scenarios of water resource development. Agricultural development
 

options not considered by MPO should be analyzed using the model. These 

could include such wide ranging alternatives as supplementary irrigation 

programs, speciality crop development, up-graded agricultural extension 

services, etc. 

It is suggested that, at the earliest possible time, birth rates and 

other appropriate population-growth parameters be considered by BARC scien­

tists in models of food self-sufficiency. It will be beneficial to govern­

ment policy generally if an appreciation can be developed for the enormous 

negative impact of small changes in population growth parameters on food 

self-sufficiency. The MPO model was used to estimate the extent to which, 

under certain assumptions, agricultural and related resources were sufficient 

to produce the food needed by a growing population. It is suggested that a 

similar formulation be Used by BARC on the production side (the MPO model) 

while disaggregated parameters are used on tie population side. Sensitivity 

analysis could then be carried out to determine what the impact would be of
 

changes in birth rates and other population growth parameters. 

V. CONCLUSION:
 

This paper has briefly described the MPO's Investment Analysis Model. 

Models were developed to analyze labor use, foreign exchange requirements, 
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and regional development aspects of various development scenarios. The 

models required that the MPO model be run and that a constrained optimum 

set of projects be identified. Then, the labor use consistent with that 

particular solution can be estimated, through the models described. In a 

similar way, the foreign exchange impact of a scenario would be examined. 

The analysis of regional development impacts of a particul ir scenario 

are estimated in a similar way. The MPO model would be run, and the 

constrained optimum set of agricultural activities or projects would be 

identified, and the direct income effects identified. Then, through the 

use of various regional multipliers, estimates could be nade of direct and 

indirect regional economic effects of the scenario. 

These types of impacts could be examined for various scenarios and 

compared. For example, a scenario that emphasized deep tubewells might be 

compared with a scenario where shallow tubewells were the principal irriga­

tion method employed. A scenario that emphasized irrigation could be com­

pared with one where low-water-using crops were investigated. A scenario 

that emphasized manually operated pumps could be compared with one where 

manual pumps were not considered. A scenario that examined the impact of 

supplementary irrigation could be run. A wide range of scenarios could be 

evaluated, but each scenario first has to be developed through the use of 

the full MPO model., When tho rpsul t in avnilnbie through the model, various 

aspects of the scenario can be evaluated further. Therefore, the models 

that were developed in Chapter III cannot be operated separately from the 

MPO model. 

Chapter IV examined tihe rcqtliremeit at BARC for a capability to use 

existing models and to develop additional models that will benefit agricul­

tural research. A team approach is suggested, with the team learning how 
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the MPO model operates and analyzing the agricultural research-related 

components of the model. 

The author has cco t cluded that BARC would benefit from an enhanced 

capability to address modeling issues. BARC could establish contact and 

support: among analysts that are interested in various phases of model 

building for economic and other social science analysis. Computer systems 

analysts, computer programmers, mathematicians, statistical analysts, 

econometricians, economists, demographers, and sociologists all will be 

needed to develop a multi-dimensional understanding of the impacts of 

government, donor, and industrial policy. 

BARC has received sew'ral proposals from individuals who are interested 

in modeling. There are at BARG people wh, have training in one of the above 

areas who would like to participate in modeling work. BARC now has the 

computer facilities to beg:in the modeling efforts suggested.
 

This paper suggests that BARC begin the process of model use and develop­

ment by understanding and using the MPO model. It is further suggested that 

BARC then goes on to use several models that were developed during this 

consultancy, within the framework of the MP'O model. Finally, it is suggested 

that BARC move promp~tly to build this capability, especially at this time 

when the MPO model is just starting to reach its potential. 
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