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1. INTRODUCTION 

In August 1980. AID and the Government of M~rocco signed a 

Project Grant Agreement under wlti ch the part; es agreed to undertake a 

collaborative effort in the area of energy analysis and planning. The 

activity was to be funded by AID!'tJashington's Office of Energy as a 

sub-project of the Energy Policy and p'lanning ProJect (936-5703). At the 

time of this evaluation the project is in its second extention which is 

expected to last until the end of this calendar year. 

The original project agreement (See Ref. 8) called mainly for an 

economic analysis of the energy sector and its relat'iJn~hip to the 

national development plan. Institution building and training were 

important components. 

Th e p raj e ct wa s extende d, til e funds were nearly daub 1 ed, and a 

new statement of work (See Ref. 9) was developed. In this ne\'/ statement 

of work, one important task became the ~development of a decision-making 

model" and the acquisition of a micro-computer for the energy directorate 

in the ministry of energy and mines (MEM). 

The project was further extended. the funds were again increased. 

the contractor (E3I) and the subcontractor (OSI) were interchanged, and 

another statement of work (Ref. 10) was developed. The project also 

acquired a new identification number (936-5728). 

On May 1. 1983. an evaluation team consisting of an energy 

economist, a p0~er engineer and a microcomputer specialist arrived in 

Morocco for two \lifleks to conduct an eva l'ua ti on o'f th e proj ec t. I"J e, th e 

evaluation team, were asked not only to review whether the contractual 

\ 
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obligations and the pro~ect goals had been met, but also whether and how 

the project could be renewed. possibly with a change in funding source. 

We base this evaluation on the available documentation of the 

project and a number of interviews with individuals familiar with the 

pr'oject. Besides USAID and contractor personnel we also talked to people 

in or near executive positions in the following GOM institutions: 

Mi n; stl";t~ Energy and Mi ne£ 

Directorate of Energy 

National Petroleum Products Company (SNPP) 

National Coal Mining Company (COM) 

National Coal MCKrketing Company (SOCOCHARBO) 

Roya 1 ~1oroccan Petroleum Company (SCP) 

National Electricity Authority (ONE) 

National Office for Petroleum Exploration and Development 

(ONAREP) 

Mi ni s try of I ndu stry: 

Directorate of Industry 

In order to encourage candor, we agreed not to name dny individual 

by name or to attribute sp€cific comments to specific institutions. 

Part of our scope of work consisted of a number of specific 

questions. In Section III of this evaluation report we give the answers 

in the order given .. The anSIJ4erS are based on an exhaustive study of the 

printed material available on the pi"oject. as \-Jell as on a series of 

'j ntervi ews wi th GOM and USAID/Mot~occo personnel famil i ar wi th the 

project,. 

'Na were explicitly instructed to interpret our terms of reference 
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broadly and make any recor.lmendations and. comments that S',eemed relevarit. 

In Seeton II we ijo so after summarizing what we feel are the key findings 

based on the datailed answers to the questions in Sect~on III. AS such 

Section II represents the core of this evaluation report and can also 

serve as an executive summary. 

A first draft of this evaluation report has been presented to 

USAID/Morocco. the project officer in S&i. as \'-Iell as the prime 

contractor. Their comments have been taken into account in this final 

report. The contractorls response to our first draft is reproduced in 

the Appendi x. 



II. KEY FINDINGS AND RECOMMENDATIONS 

On the basi s of the documentation that was available and on the 

evidence collected during our evaluation mission. we have arrived at the 

following key findings: 

1. There exi sts an undeniable need for improved planning 

and policy analysis capabilities within MEM. The 

me thodo log; es that th i S P''"Jj ect tri es te) i ntraduce wi 11 

eventually help reori·ent energy pol icy mak i n9 to\'Jard 

better i nf ormed dec; s ions. Bu t the fu 11 changes sought 

take time. and we have not yet been able to detect any 

definite evidence of "policy" chan~es .. ~everthelef,;s9 the 

project is bei ng taken sey'; ously by the Di rector 0 f Ene rgy 

and the Minister of MEM and it has their support. 

2. The EnVest model constitutes the rna; n output of the 

AID original project and its t\'JO extensions. EnVest is 

based on practical principles and should prove to be quite 

useful to MEMo 

3. The aChieved project goals and capabilities of EnVest 

fall substantially short of what had been set out in the 

original Project Agreement and the twa extensions. 

Neverthel ess, the contractoy's and MEM performance: was very 

good, achieving most of what could reasonably have been 



5 

expected. The shortfall relative to the Project Agreement 

is essentially due to unreasonable expectations at the 

design stage, given resources available to the project, 

and not due to shortcomings in project management and 

execution" 

4. One important task of the original project was to 

collect data pertaining to energy consumption. production 

and conyers ion.. Re 1 i ab 1 e and curTent energy i nforma ti on 

was not readily available then and is not today. However. 

the EnVest model, the microcompllter and the Cellule (ie 

Planification could be used as a basis to co~lect and 

disseminate this data .. Officials frcm several parastatals 

~ill support this Cellule as a mechanism for obtaining 

accurate strategic energy data and, if askeq~ will provide 

the Cellule ',lith trained ";nformaticiens". 

5. The development af programs for the Apple iI 

microcomputer has been a major effort of the three 

projects funded to date. We are concerned about this for 

two reasons. namely: 

• Software y such as Vis,iCalc, is available and costs 

only several hundred dollars. Off-the-shelf softwar~ 

can grea tl y reduce the programmi n9 effort and make ; t 

much easier far the Moroccans to assume EnVest-type 



6 

work and manage the energy database. 

, The resident contractor should spend relatively 

less time programming with a microcomputer ard more 

time assisting in the formulation of energy pol icy at 

MEM. 

6. The April 1983 presentation of EnVest to officials of 

other Mini3tri~s and of the sous-tutelles was 

wel1-receivedo Some offit.~als that vJe interviewed felt 

that the model was not clearly explained either before 

that meeting or since (it remained a "Black BoxllL 

7. The project was intended to be a cooperative effar 

between the contractor and the GOM, mainly MEM. At this 

time. there are three Moroccan professionals assigned to 

the project on a full-time basis. Within MEM, a ne...: 

"Cellule de planification~ is under consideration; this 

section is intended to oeccme the home of EnVest and its 

associated data base. However. at present the MorQcca~ 

professionals assigned to the project lack the 

identification with a permanent office and the status that 

such an association brings. This may cause th~~ to view 

their' job as ·temporary and .j nsecure. i ncreasi ng the 

likelihood that they leaveo 
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Our conclusions and recommendations hased on these 

findings are: 

1. There ex; sts a unique opportunity to introduce a new 

method of policy analysis and new analytical tools to a 

very receptive audience, i.e., the Director of Energy, his 

deputy and the Minister of Energy and M; nes. These 

gentlemen are already talking about introducing this 

policy analysis methodology in other areas. a step which 

mig~.t be a little premature at this time, but is 

nevertheless a sign of the great interest at HEM in the 

new tool e 

2. If USAID is willing to support and foster this process 

it must adopt a long time horizon (5 years or more) and be 

satisfied with slow and incremental progresso 

3. AID can be effective if it works closely with the 

respective Moroccan policy makers. The aid in this area 

should be in the form of technical assistanc~ to the 

proposed "Cellule de Planification" attached to the 

directorate of Energy. This technical assistance might 

take the form of partial staffing of the cellule, 

short-term advisory services and loans of equipment and 

software. 

4. In order to conduct policy analysis and planning, :he 
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"Cellule ll would have to rely primarily on the EnVest II 

model. We feel that the 1 i nk to EnVest I shaul d be 

deemphasized. EnVest I shculd be developed primarily into 

a project evaluation and appraisal tool. Th; s requi res a 

few changes which are elaborated in our answer to Question 

B.3 (see Section III). EnVest II should be developed 

further. paying particular attention to the demand side of 

the energy balance. The pricing model that has been 

requested by MEM is absolutely essential in this contex.to 

5. Now that the EnVest model is entering its operational 

phase, it is important that the database be maintained on 

a regular basis. To do this. we recommend that in the 

proposed "CellUle de Planification'· a dat:abase manager be 

designated who maintains contact wi th the parastatal s to 

acquire new data as it becomes available. Most 

parastatals that we talked to expressed a readineSS to 

share their information, if in exchange they can also 

obtai n some access to th~ EnVE!st model s. 

6. The training component of any follol;J-on project should 

concentrate on the training of policy analysts within MEM. 

This requires individuais with a background ;n economics, 

business. operations research and engineering rather than 

computer programmers. Consideration should be given to 

minimizing the programmin~ chores through the use of high 
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1 eve 1 so f tVJ are pac k age san d /0 r sub con t rae tin 9 w; t h 

Moroccan software fi nns.' 1 

7. The detailed staffing of the proposed "Cellule de 

Planification" will depend on the role that MEM assigns to 

; t. We feel that it should include at least one 

experienced policy analyst with a Ph.D. in economics or 

equivalent experience" ~n,engineer familiar with various 

energy technologies. and a software engineer responsible 

for the maintenance and further development of the 

software. 

It ;s important that if USAID should decide to support this 

project. it should do so at an adequate level. Th'e U.S. contractors 

involved should be 1n a position to help inform the policy discussion at 

the hi gh€!s t 1 eve 1 s. 

--,-,--------
1 'r'le were assured by a numbe-r of peopl e that such 

fi rms exi st. 
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III. ANSWERS 78 S?EC!FIC QUESTIO~S 

A. GENERAL PROJ ECT EFFECTIVENESS AND Hl:PACT 

1. To what extent has the project met t.he objectives of the original 

project agreement? 

It appears tha~ some of t~~tems contained in the origina_' 

statement of work were not addressed. at 1east not with much detail. Thus. 

we di d not find any compari son of energy producti vi -t,y or any scenari as for 

national de"e~opment. The integration into t.he national planning framework 

was not undertaken and the analysis of the demand side, which completely 

ignores price effects. is incomplete. It;s likely that many of these 

omissions are due to the unavailability of data at the time. Half/ever, 

today more recent and. probably more accurate data are available and should . 
be integrated into the project. For axampie, the Societe i'~ationale des 

Produits Petroliers (SNPP) has recently instituted a computerized data 

collection system that allows them tCl produce monthly statistics of sa1es 

by product. region and industry, even down to individual clients (Ref. J 1). 

They expressed a will i ngness to Itdke this data available and to generally 

cooperate with tr.e project team in upgrading the database. 

We '!1ere not able to determine vJhether tIle changes of project 

objectives that oecured either at the time of the first project extensiGn 

was in response to an expressed need of ~OM or because some other tasks 

could not be done for lack of data. The second statement of work (Ref. 9) 

clearly redirects the project from data col1ection towards development of a 

computerized dec;s;~n support system. 
> 

The En'les-: model, as it presently stands, has not met all the 
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object~ves set. out {CIl" ;<; 'in th~ first ~xt(>r.':=;(ln. FOt~ e,xiiowl€:9 )1' lacks 

the a':)~!ity to i",fi~i'!,:,'~~ tG.;nic~·, ;easibi1{ty. ,nvir:;rI:1E'nt~-1 ;Ulr1 socia' 

in:'i3·-:-ts {,-rid S~h1': ii::i'.cld n,{:np:';'l"-.' re~tdrem~l1t>s" lhe tl"~a't;;.\~;.~ 01~ C',lStS anc 

\. ~ ~ c.;: , ,..~, Q r 0 fin t ~ rna 1 t? .~ e 5 () f ret urn ~ 1 3 e <; (l n h LL :.1 'd e t (;;,J s ~; 5 ~,t 

oi'fiC1di p~'iceg ;~~ inadequate, Since official prices for most produ~ts9 

and rdrti~ularly r· ~1er9.Y' products are Sf.:t by government fi a t. they 

do r.ot i"e:flact tl'l'? ";':,; rascurca costs. Accordingly, EnVest does not 

calculate real !leosts:' and th\~ internal rates (If return figures produced 

are irrelevant ... 

For" example, the Moroccan goverrr.nent fixes low prices for IIblack ll 

petroleum products such 'as diesel and fuel oil. whi1e maintaining very high 

prices for "white'· products such as gasoline. Consider two hypothetical 

projects that with equal costs produce equal amounts of white and black 

petroleum products respectivelYe The IRR calculated by ENVE'ST I based on 

the off; ci a 1 pr; ce 1#01..11 d be much higher for the wh i te petro 1 eum pf'O due ts Q 

possibly inducing a governmen-t investor to favt)r it over the project 

producing black products. But this is precisely the wrong decision. 

because Morocco is chronically deficient in black products 9 while the 

Moroccan refineries have to export white products at a loss. 

Shadow prices are intended to ref1ect the true costs and benefits 

to society of using or producing different goods. For the international:y 

traded goods such as coal and petroleum, shadow prices can be adequately 

approximated by world market priceso For non~traded commodit~e$. such as 

electricity, they can be computed on the basis of the costs of traded 

inputs on the shadow price of the closest substitute. 

jmenustik
Best Available
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Despite its shortcomings. EnVest does contribute a tangible project 

output that may allow MEN staff ~~ oe mare efficient in their planning 

responsibility. It is quite like1y that in the long run the En'lest*>based 

planning capability w'i11 have a greater impact than the study originally 

con t e In p 1 ate d. i n 1 9 8 1. T 11 i sis e s pee i a 11 y t ru e i fEn V est i s f u t' . , her 

developed so that it fulfills tIle roles envisioned in the overly ambitious 

statements of work for the project extensions made in 1982 and 1983. 

A good beginning has been made. 

2. Has the project been a truly collaborative effort? 

The early phases of the project were characterized by a veri h';gh 

level of activity on the US contractor's side, while GaM's participation 

'rlas generally less than what has been hoped for. For exam?l e. the pl anned 

rural energy use survey cOlAl ct not be carri'ed out in the ,(Jay it had been 

intended. because MEM was unabie to provide the necessary supporto 

Over the last y~ar, however', MEM's interest and invo1vement in the 

project has improved markedly. The present level of cooperation and 

collaboration is very good .. 'tIe have been informed t:,at it was ["'EM's idea 

to present th~ model to outside parties on April 15. 1983. This 

presentation was apparently very successful (Ref. 12). 

It appears that the U.S. and GOM staff collaborate verJ well at the 

operative level. The only improvement we can suggest is to 'Nork towards 

; ncreased contact between the project team (U. S. and GOfv1 staff) and th e MEM 

dec; s i on-mak e rs such as the 0; rector of Energy. the Secretary-General of 

M~~ and the Minister himself. 
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3. Has the project contributed to an improved capability in MEM to 

,:i,.:ourage energy po1; cy changes? 

ihe project has provided MEM with a computer model and associated 

procedures that will in due time give MEM the capability to evaluate and 

recommend energy investment plans that are more quantitativeo This will be 

possible riot only wtth respt:ct to the entlrgy producing sector. but also 

with respect to the energy consuming sectorso 

The model should display specific facts that planning engineers 

often ignore, even in highly developed countries. One such fact is the 

enormous cashflo'll required by large-scale high-technology investments 

(e.g., nuclear plants) prior to start-upol 

Energy pricing is not an issue addressed by EnVesto So far, the 

GOM has not a'lo'tJed the tariffs of certain ene;"gy forms (notably 

electricity) to rise to a paint where ONE (the parastatal ,utility) can 

cover its costs Of make investments with retained earnings" Under these 

circumstances. EnVest I simply indicates IRR I s that are too low for ai 1 

projectso The reason some of the tariffs remain too low is political; some 

m'inistries might succes~fully argue that the country wou1d suffer from 

i ncY'eased energy prices.. HO\,/ever g DS! is trying to arrange a cooperative 

p.ffort between MEM and the Mi ni stry of ! ncrustry to undertake a:' study 0 f th e 

effects of chans~d energy prices upon the demand of the various energy 

forms and the extent to which other sectors of the economy would be 

affected. 

1 For example, we recall an evaluation of tidal power in Canada ~hat 
showed a positive IRR. but required the accumulation of an indebtednes 
during construction and was therefore shelved .. 
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Energy conservation and conversion projects are included in 

EnYest ' s i n'Jentor~' of projects. However, they are not always treated 

analogous to other energy investments~ For example, the IRR cannot be 

calculated for some of them because it is assumed that the firm using the 

energy will make the adjustment.. Thus, E"Vest I vi ews it as a proj ect wi th 

zero costs (!). It is possible to work \'4ith "Project Characterizations" 

similar to those of Ref. 3, but concerned with conservation projects (Rrf. 

5. material provided by Seattle City Light). A profitable area of work for 

MEM ~~uld be to establish such characterizations for specific conservation 

projects. based on accepted economic principles. and to include these 

projects into the portfolio cons'; !red by EnVest II. 

Oemand management st.-at~9Ies9 primarily through pricing policies . 
. 

are used by GOM only to influence the demand for gasoline.. A perverse kind 

of "ddf1an d encouragement" through fuel subsidization is; taking place in the 
. 
industrial sector. Since the model is unable, ;n its present state, to 

display the r~al resource costs of these po1ic;es. it has also been unable 

to contri bu tecowards changes in this area. It;s hoped that eventually 

the analysis of the economic losses engendered by the pr~ce pol icy and 

demand management choices made by GOM· will be a main function of EnVest .. 

4. Has the project improved integration <if energy planning in overall 

economic planning? 

Up to now the project has not yet had this effects For example, it 

° turned out that some of the people Vie ta1ked to at the Ministry )f Industry 

had never heard of the model and had, therefore, no idea whe o ,:1er and how it 



caul d improve overall planning. ME~ expressed an interest to use the model 

in the upcom'ing budget exercise which will be the fir'st real test of its 

effect iveness. 

5. Has (or will) the project help attract private or public (including 

multilateral) investment to the energy sector1 

It is unlikely that a pY'ivate banker v/ould be swayed by the project 

alone to invest more in t:h~ Moroccan energy sector. However. inasmuch as 

the project succeeds in rationalizing Moroccan energy policy and the model 

becomes an express; on of a new approach chosen by i~E:r~ and GOM. it can be a 

very effective communication tooL In other words, unless GOM decision 

makers believe in the model themselves and use it themselves. they will not 

be able to induce private and foreign investors to believe in it~ 

There are si~ns that the thinking is changing and that the pro.ject 

m"lght serve as a catalyst to bring about a revision of energy pci ': cy. Many 

"sous-tutclles" (para-statals) that we talked to realize the need for' a 

certain "verite des prix" (literally "truth of prices.': i.e. prices 

reflecting economic costs) \oIithout which they find it difficu "lt to 

accumulate the ne".:ssary funds required for' their share of investmentso 

They expressed the hope that the project would enable them to make a better 

case for policy changes which in turn give them credibility in financia"l 

ma rkets. 

6. Is on-going funding justified? 

At this time, the project has gained the support af top officials 

at ME:v1. It is difficult to say 'f/hether M8~ would cont-inue the project if 

--.., 
I 
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AID terminated fu~c;n~. It is possible that interest in EnVest would 

gradually disappear lacking qualified staff in permanent positions. 

It therefore appears ,that on-going technical assistance is 

essential until the model and associated planning procedures have been 

routinely ,~dopted by the permanent staff of MEM. This adoption ;s likely 

to take the form of a permanent "cellule de planification " (planning 

office) attached to t.he director of energy at ~;'EM. ArD should encourage the 

formation of this institution and. if possible. assure that its staff 

receive adequate training, technical assistance and supporto 

The tas~s contained in the current statement of work (Ref. 10), 

namely: 

... development elf energy investment portfolios. 

@) energy pricin~} analysis. 

• adapting the analytical tools to ,annual budge": 'cycles, 
D 

• demand management. and energy c:onservati on. 

• contact with parastatals • 

. are we11 chosen and shou; d ext,,~nd ths! usefulness of EnVest~ Elsewhere in 

thi s report. we suggest that hi gher 1 evel programs ; n p'l ace of home-brew 

FORTRAN code be seriously considered as the basic soft-flare for EnVest II 

and tha t severa 1 base cases or mas tel" sGenar; os be developed. 

B. EVALUATION OF THE ENVEST MODEL 

1. Contribution to MEM Analysis and Dec'sion Making. 

A t t his tim e , the E n V e S .': :TI 0 d e '1 doe s not yet con t rib u t '3 

significantly to substantive analysis and decision-making at MEM. 
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However, there are a number of indications that EnVest probably wii 1 

have a significant impact in th~ future notably: 

• There was a public demonstration of EnVest to 80 GOM officials 9 

includi~g 4 ~~inisters. in April 1983 (See Ref. 12). This 

demonstration appears to have been quite impressive and to have 

stimulated some lively on-the-spot policy debates. 

• The top officials of the EnergJ Directora,te of MEM (Messrs. 

Bouhaouli and 3enchekroun) appear to understand, promote and 

support the model and its use by MEM and other min;stri~5e 

, There are specific studies based on the use af EnVest or triggered 

by the EnVestway of thinking in progre~s. notably attempts to use 

EnVest for Dud3etary planning. model~ng of the impact of tariff 
. 

changes upon the riemand side. and to evaluate a natural gas 

pipeline for ONARE? 

There appears to be a recognition that the planning proceis 

requires an adequate and up-tO-date data base of the general 

format used by EnVesto 

EnVest I highlights the generally adverse economic effects of 

unproven technologies and other uncertainties. 

The cumputer model, EnVest9 is more than a series of executable 

instructions for data handling and numerical analysis. ihe model provides 

graphical output of: 

a) distributions of IRR for selected energy projects 

b) demand/supply curves fay" energy. given energy demand and ar: energy 

portfolio. 

c) bar graphs that show energy imba.lances for future years. 
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One must separate the graphic output from the numeric output in 

order to evaluate the computer mOdel. The graphic' output might be 

informative, interesting to obse:--ve, stimulating in terms of policy 

discussion. etc. The numerical output. whicl1 of course provides the input 

for the grap·hie displays, must be evaluated in terms of accuracy, 

reasonableness and completeness. 

The major contribution of the EnVest model has been its graphic 

output. The project team should be congratulated for uDderstanding the 

type of displays that would stimulate MEM's interest in the model and 

di spl ay the pol icy ; ssues. 

The numeric o~tput is relatively harder to evaluate than the 

graphic output. The contribution made by the numerical results to MEM's 

decision-making process has not been as great as the contribution made by 

graphic displays. B:.!t finally. it;s the numbers. not the displays. that 

for111 the basis of policy analysis and planning. 

In order to strengthen the acceptance of EnVest by GOM. we sugges t 

the development and subsequent updating of several base cases (or master 

scenarios). The ex.amples contained In Ref. 1 pertaining to the "gas" and 

"na gas" hypotheses are the beginning of such base cases. However, a more 

detailed consequence display will be required. 

There a re seve ra 1 factors that cau1 d cause EnVes t to be for'gotten 

and abandoned within MEM. The employees assigned to the project by MEM are 

under a civil ser'lice obligation .for a limited t-ime. They are, thds, 

temporary and do not necessaY'ily provide much continuity. Al so, there 

appears to be budgetary constraints that make the acquisition of relatively 

inexpensive computer hardware or soft'f~are components difficu1t. On the 
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other h3.fid. there exists a plan to create a planning office 'r'Jithin MEWs 

-
Energy Directorate; this office should be.the permanent home of EnVest and 

its da ta base. 

2. Re1ation to GGM Ener-gy Investment Formu1ations 

It has been difficult to ascertai n exact1y what is the budgetary 

process for energy investments within GOM. The energy investment budgets 

and decisions are the result of discussion between MEM and the 

sous-tutelles (e.g., ONE, COM, SOCOCHARBO) on one hand, and the Ministry of 

Finance and other r4inistries on the other. The Ministry of Finance also 

must consider the opinion of other Ministries, such as Agriculture, 

I n du s t ry and Pub 1 ; c W d rl< s. 

Thus MEM will first review the investment proposals made by the 

parastatals under its 'control. Inevitably. the requests exceed the 

avai'iable funds and some hard choices on investments need to be madeQ The 
o 

portfolio thus developed by MEM thereafter may be changed during 

discussions with the other ministries. 

EnVest is, generally speaking, well suited to screen ~he projects 

proposed by the sous-tutelles and to ccmb"lne them in a sensible portfolio. 

Since EnVest ;s a consequence simulator and relies heavily on man-machine 

interaction. it gives r~EM the opportunity to work with the sous-tute11es 

dur~ng this process, rather than accept. or reject their proposals. "fhere 

;s little doubt that EnVest could becclme an important mechanism for 

improving communication between parastatals that compete for budget 

a:l1ocations. Indeed. many sous-tutel1es that the evaluation team talked 

to, expressed an interest in having some of their people trained in the use 
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of EnVest. 

Other ministries within GUM· ',;C'1I1rl !":i.1ve limited or no use for EJlVest 

as it;s currently designed. EnVest is not, per se, a decision-support 

tool that a minister or non-technical person could handleo Its design and 

make-up require a technical specialist with prior training to both run and 

maintain the mode1. It is also unlikely that the model would be used 

out<; 'i de of ~IEM Y4i th the excepti on of one or two of the sous~tutell es. 

Because the' EnVest model must be run ?na maintained by technical 

sl:aff. it is hi ghly un1 ikely that EnVest will contri bute towards changi n9 

thei nvestment budgetary proces~ within GOM in the short run. However, as 

EnVest is developed further. and the MEM personnel become more familiar 

with its use, it may begin to improv~ and enhance the decision-making 

pl'oOC es sat t·'Ei~. 

3. Is the En '/est medel predicated on sound analytical techniques, economic 

and ~ngineering judgement. reliable data and/or estimation techniques. and 

effective progr.'1mmi ng .ski 11 s? 

Analytical Techniques: 

EnVest r "anks pro~~cts according to their internal rate of return 

(IRR). It takes into account some specific uncertainties associated with a 

project, namely: 

I energy production capabilities 

a capital cost 

t construction tine 

Project ranking is based on the 80 and 90 percentile points of 

production capability anG capital cost. respectively. The choice of thes~ 
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points is arbitary and a more suitable measure (e.g., expected capital cost 

per unit of energy del ivered) could easily be used instead. The reasons 

why the energy producing capaJility of a project is a random variable is 

not explained~ we suspect forced outages as we~l as market uncertainties. 

The pr.obability density function of the IRR is determined via Monte 

Carlo simulation and is displayed with the objective of alerting the 

planner to high-risk projectso At present 9 the random variables that cause 

the IRR to fluctuate are assumed to be 'independentQ ~~e suspect that the 

hypothesis of independence is not valid because "disaster" projects cost 

more. take longer to buil d. and produce 1 ess energy because of a 5i ng1 e, 

usually technological uncertainty. 

The IRR is based on the fundamental assumption of predetermined 

prices for all inputs ~nd o~tputs of the project. 

Since mos t of these pri ces are fi xed· by the government they do not 

properly ref1ect the economic opportunity costs. The IRR calculated by 

~nVest I does thus not reflect the relative economic merits of different 

projects. In its present fonn EnVest I is therefore una.ble to assist the 

decision maker in making economically optimal choices •. (See also our 

answer to A.i) 

Yet, based on our experience with a similar E?RI funded project 

(Ref. 4). we recognize the potential merits of a project screening 

procedure that considers uncertainty. EnVest I is a :"elatively IIquick and 

dirty" estimation procedure which does not require gr'eat care and time in 

. 'quantifying the source of risks and their cost, time! loss, and perf~rmance 
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imp1ications. 2 

EnVest I I ; s a straightforward s~mulation consequence calculation 

over 20 years by 5 year increments of key financial and energy variables 

for a given ~roject "portfolio.» Its data base was established by E3r (See 

Re f. 3). 

EnVest II ;s in fact a very simple energy model. While we believe 

that the simplest energy model ;s likely to serve MEM's planning and 

decision-making processes best, a thorough revi~' of existing and available 

energy models and programs would have been useful. 

The En\'est II model is more accurately dE!5Cribed d:; an energy 

supply model with a relatively simple energy demand :nodel. Currently the 

model forecasts demand as either low, medium y or' higho HO'fJever , the 

impl iei t energy demand growth rates are not user sel f!cted becallse the moae 1 

has in code one low, one medium and one high growth rate. Further, all 

demand sectors are assumed to be affected s i mil ar-ly ... ·Ii th re~~pect to the 

overall demand for en~rgy such that, for example, if the phosphate industr"J 

expet~ience$ a uniformly low demand over the twentY-YE!ar forecasi: horizon. 

rural homes also are assumed to. haVE! a low gro"'Jth rate for energy. Even 

more disturbing ;s the fact that the single high. medium. or lOW growth 

rate for all energy is multiplied by a fixed facto) to derive each sector's 

respective high. medium or low growth rate. The fixed factor for each 

sector is based on hi storica1 data rE~lating relative sector-energy demand 

growth rates to overall energy demand$ 

2 For more details on the treatment of uncertain't'j for development 
projects see Reference 14. 

1 
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It should be stressed that in reality energy demand is neither more 

nor less important than energy supp1y. An energy model might simulate 

every TOE or GWH to the fourth decimal f yet if energy demand is estimated 

less accurately or less reasonably. of what value is the supply side 

accuracy? The demand shortfalls can be created by either supply shortages 

or rapid growth in demand. 

It ;s therefore important that the demand side of the EnVest E 

model be developed. This development will have to tal<e ; nto account the 

effects of prices onto demand, (a request apparently already voiced by 

MEM). as well as interfuel substitution. conservation and other effects 

that might influence the fuel use matrix" These addit·ion~ are necessarJ to 

turn EnVest into a policy analysis too1. Other improvements such as a 

regionalization and a further disaggr'egation of' demand and supply might be 

desirable and should be considered for later versions~ 

Economic and Engineering Judgement: 

The Eu¥est model does not attempt to optimize an objective function 

and. therefore. depends 1; ttl e on economi c and eng; neet"'; ng judgment. It is 

simply an elaborate accounting system that allows the user to display 

surplus and deficits in a number of diffs!rent accounts. The only obvious 

instance where an economic cnncept was incorporated into one of the 

programs. the calculat~on of the IRR in EnVest 1. we feel that an 

inappropriate choice was made.. However, the program appears to be flexible 

enough to incorporate an economically mor'a meaningful measure, such as the 

IRR based on real resources costs. 

Economic and Engineering judgement also enters into the database. 
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parti cul arly into the inventor} of projectso Most assumptions made, seem 

to be reasonable. even though some individuals tend to disagree. This is 

especially the case for some of the sous-tutelles, such as ONE. which 

objects to a large portion of the capital cost of a mUltipurpose dams being 

charged to the costs of a hydro projecto While it, is true that the 

specific distribution of cost to diffEH'ent users may be arbitrary. the 

principle is sound and should be retained. 

Regardless of whether the assumptions made are reasonable or not. 

they should be better supported and documentedo We note the absence of 

literature rEviews and proper referencing which are usua11y employed to 

support professional reasoningv Many parameters have to be accepte~ 011 

faith. even though they could probably be well supported with solid 

ev; dencl'~. 

Data and ~stimation Techniques: 

The EnVest data base is possibly the most important feature of the 

modei. The data have been described accur~tely in DSI's doc~mentation and. 

under the 5upervis1on of Mr. Amanou, the two computer programmers from MEM 

are enhancing the editing capabilities of the program so that changes to 

the data can be made more quickly and easily. 

This is an absolutely critical improvemente A frequently heard 

criticism was that EnVest was based on data that was no longer valid. Such 

criticism tends to unnecessarily discredit the whole project. Elsewhere we 

. draw attention t. 01€!W data that has become available at the level of the 

sous-tutelles (e.q .. see Ref. 11). Consideration should be given to the 

des i gn a ti i)n of a "da ta-base manager", who, in cooperation wi th the 
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sous-tutelles, maintains the database and als0 updates the project 

inventory. 

The estimation techniques used in EnVest are limited to the 

triangular density funct'jon used to derive IRR distribution for individual 

energy projects, and the input/output coefficients used to derive energy 

demand. We believe that for the input/output coefficients. at l~ast. the 

estimation-technique choices made by the contractors lack fully documented 

support. There are no literature reviews and no documentRd discussions of 

the choices for estimating the many pal"'ameters normally found in a national 

energy model. 

Programm;:1g Skills: 

Th ere is bas; c.a 11y one person who has superv 'i sed the programmi ng to 

date of EnVest: U1rich Ernst. He is very capable and the AID team is. 

fortunate to have at its disposal Mr. Ernst's professional capabilities as 

an economi~t and pr'ogY'amm~r. It is difficult to find a person SL!ch as ~lr. 

Ernst who can understand and delineate th~ policy making process of MEM and 

al so impl emant a computer model -to help MEM' s energy pl anni ng. 

Furthermore, Mr. Ernst ;s writing the EnVest documentationo 

It shou1d be added that it would be an unfortunate application of 

Mr. Ernst's skills if he were to remain as a programmer for any extE::nsion 

of the project. A professional ComputE~r programmer, or better still. the 

MEM technical civil servants, should revise. update and main~ain the code. 

Computer models are never complete. -they evolve, and over time gain 

sophistication and ease-of-use charac:teristics. EnVest is a nascent model 

and could use some polish. However. considering the limited time and 
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resources made available to the project team, the achievements made to 

date are quite respectable. 

If any ,=riticism can be levied against the En'lest programs it is 

that they contain too much processing code, much of it used infrequen~ly. 

For example; the program EnVest I:TRI calculates the internal rate of 

return (IRR) for" individual energy projects. The algol"'it;,m used to 

determine the IRR solves for the root of the polymonial equation for the 

future stream of net benefits. In many instances (alm~st 6C~ of the 

projects), a root can not be found that is unique, stable and converges .. 

When this occurs. the EnVest I model ;s particularly useiess because 

projects without anIRR can not be compared to other projects for which 

an IRR can be computed. It is recognized, of course, that there always 

exi sts an IRR for any projecto HO\'\Iever, it ;s not suprising that given 

the complicated algorithm for finding the IRR, and the 1imited amount of 

user memory in the Apple II computer (approximately 30K bytes after the 

disk operating system. p-code interpreter and Fortran run-time library 

are loaded into memOr}) the IRR cannot be determined in many caseso 

ihe several programs that constitute EnVest II (ECON. OEM, OFF 

and GRAPH) are computationally simple. Numbers are added. multip!ied, 

grouped into time periods. converted into units of either economic 

activ;"~y or energy consumption and p'lottedo We feel that a sophist'jl'"ated 

computer language with 1 enghty al gori thmsi s not necessary to provide an 

energy-balance accounting system. There are commercially available 

software packages for the Apple It microcomputer such as Vis;Calc. 

SuperCalc, Execuplan, Spreadsheet, MultiP1an and many oth~ ,.-ch could 

provide the same output. Furthermore. VisiCalc which is available far 

jmenustik
Best Available
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the Apple II ana costs about $250 in the U.S., can be linked with 

companion software for-color graphics and plotting. We feel that such 

s'1f'cNare pac!<ages caul d have saved considerable time and money. 

4. Is the EnVest Model well documented for users? 

The E:1Vest model ;s described in the "EnVest 'l paper (Rer. 1) and 

Volumes I and II of the E1r report (Rer. 2.3)0 These references can b~ 

used in lieu of an application manual. 

Volume III of the E3r report, which currently exists only as an 

incomplete draft. describes the progr~lm;r.g aspects of the model and thus 

constitutes the user's manual. 

The EnVest- paper (Ref. 1) is 'fJell wri ttan and adequately 
. 

describes the underlying analytical approaches. However, we suggest that 

futur~ editions of this paper p"ovide a list of references (there are no 

references given now) and indicate why none of the numerous existing and 

easily available models were used as a basis for EnVesto Also, the paper 

has not been widely distributed among Moroccan offiCi al:) concerned wi til 

energy. As a consequence we frequently heard the charge that EnVest 

constituted a black box. 

'~e also suggest thi:~ Ref. 1 be used as a basis for a scientific 

paper to be authored by employee~ of MEM and E3r or DS! and submitted to 

a professional journal. This \'lil1 make it part of the official 

scientific record and improve its value as a communication and education 

tool. 'Ile believe that. with the suggested changes, Ref. 1 is af 

sufficient quality to be accepted by some international journal. 



28 

Re9~rd;ng the computer manual, overall, th~ documentation (about 

t'r'lo-thirds of which has been completed to date) is verJ good .. The project 

eva 1 uati on team \'las abl e to readily understand the worKi ngs of the model, 

the prompts. input commands and output displays. It is recommended that 

DSI include i·n its final and completed documentation photocopies of the 

video screens that show the user exactly what will a~pear on the monitor. 

The use of EnVest will depend directly on the quality of the 

documentation. DSI should be encouraged to spend relatively less time on 

program development during the remainder of the project and relatively more 

tim~ on enhanci ng the documentati on. Th 'j s carre so n ds to MEM' s pri 0 ri ti e s 

and, if necessary, overrides some of our recommended improvements, such as, 

devel opmen t of apr; c; ng model or better handl i ng of the demal':d side., A t a 

m; nimum, thl:! documentation shaul d ; nelude a table of contents, tabs that 

separate the explanation and use of the different EnVest programs, sample 

problems with input and output listings, and a listing of error messages, 

what each means and what to do to resolve the error. The doeumen '~ation 

s h 0 u 1 d h a v e 0' n e 0 r m 0 rea p pen die est hat e x p 1 a ; nth e mat h em a t ic a 1 

considerations inherent to each program in the model. 

C. INSiITUTIONAL AND MANPOWER IMPACT 

1. Does the project appear to have a posi tive long term impact on ~~011 s 

institutonal capabilities? 

J: f proposed "eel lul e de pl ani fi cat; on" does indeed become a 

part of MEM. there ;s a good chance that the project will have 

positive long term impacts on energy po1iey r.taking in Morocco. It is 

important. however. that the staff of the cel 1 ul e be permanent c i vi 1 
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servants, as opposed to t'1I0 or eight year obligors whose tenure ;5 a 

limited period required to pay.back their schoiarships. It is also 

1 ikely that the cellul e will need technical assistance for some time 

to come. 

Ideally, the cellule would serve to inform the Director of 

Energy. and through him the Minister. about the different effects of 

GOM policies and investments in the energy sector. It is only through 

these offices and the people in them that the project can be 

effective. It is therefore important that the cellule be cy'edible, 

well informed and responsive to the needs of the Director of Energy 

and- the Minister (see our comments under D. 1 regarding data 

management) . 

The effectiverless of such "cel1ules ll is fr~uently constrained 

by their inability to communicate their findings to the decision 

maker. In this respect the project is on the right tracK, with its 

emphasis on graphical output. If EnVest enables the members of the 

cellule to quickly prepare concise, lucid and \'iell documented 

presentations for policy makers. it has helped overcome- \'Jhat is often 

a major stumbling block for many policy analysts and decision makers. 

2. What is the experience with respect to the projectls training 

component? 

Ultimately, the project is designed to introduce the Moroccan 

policy makers to an effective way of conducting pol icy analysi s. Tile 

success of the project shaul d be measured by the ext~nt to which we 

can i nduee them to use the model. ; f only i ndi rectly through a member 
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of their staff. But formal models for analyzing policies are new ;n 

most ministries. including American ones. and most decision makers 

r.ave to be "trained" in their useo It is up to the U.S. and GOM 

project staff to convince the decision makers of the usefulness of the 

EnVes t tool afld induce them~o use ito 

Analysis, as distinguished from computer programming, should 

be the primary skill that the project is intended to transfer. It; s 

unclear to what degr~e the Moroccan counter-parts have been trained in 

the analysis aSlJects of the pr~jects. 'de doubt that the Energy 

r~anagement course at Stony Brook, New York, alone would have been 

sufficiento Once the model is fully developed it is likely that they 

will gain more fami1iarty by using it as a policy analysis tool and 

thus will gain more policy analysis experience. 

It is unlikely that the project was ever intended as a vehi.;:le 

for training Moroccan counterparts as Fortran programmers on Apple 

computers. An analyst analyzes the problem and 1ays out an algorithm 

for its solution. The programmer trans}ates the aol ogr; thm ; nto a set 

of instructions that the computer can understand (note that Fortran is 

short for Fonnula Tr·anslation). Sophisticated computer programs have 

been developed to reduce and often eliminate the need for explicit 

formu1a translation. Furthermore we were told by a number of 

individuals that programming services are available from pri~ate 

consultant firms in Morocco. 

D. DATA COLLECTION AND PRESENTATION 

1. 'IIhat significant new data has the project produced? 
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Volumes I and II of t:1e E3r report of October 1982 (Ref. 2 and 

3) contain 3 main sets of data •. namely: 

@ consumption data, i.e .. energy demand by ei;onomic sector and ruel 

type 

production data, by sector and fuel type, includir.g the conversion 

; ndustri es 

• project characterizations 

The consumption and production data presented are not new, but were 

gathered from various Moroccan sources given in Appendices A. Band C of 

Ref. 3. Some of these sources are quite out-or-date, for example IIONE 

Rapport d'Activite 1978. 11 This suggests that the data presented are 

probably not very accurate. More importantly, it stresses the importance 

of creat~ng a mechanism for sy~tematic data collection and updating within 

i~EM. 

Over the past three to five years, many parastatal~ have improved 

their data collection. The most advanced is probably SNPP which maintains 

a computerized data base on monthly sales by product, region (as fine as 

"cercles") and industry. down to individual clients (see Ref. 11). ONE's 

billing records, which are also computerized, are another potential source 

of useful infor~l1ation. ONE has also developed some simple econometric 

models for demo.nd forecasting, (see Ref. 13), which could be updated with 

their most recent data. Such large efforts (SNPP has a data processing 

staff of 17 professionals) should not be duplicated by MEM. But summar; 

statistics should be aquired. in machine! readable form. and together with 

data from other "sous-tutelles'l they should help to periodicaily update 

EnVest's fuel ure matrix and baseline projections. 
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The project characterizations are quite nicely done, and useful to 

energy experts elsewhere. They constitute the basis for EnVest I. But one 

must also keep in mind that projects change quite frequently du~ing the 

design phase so that the project characterizations have a tendency to be 

quickly outdated. 

The effective use by MEM and other parts of GOM of these data can 

and should be tied to the information system that has evolved around the 

EnVest model. One of the Moroccan trainees could be made responsible for 

maintaining the data base'. Summaries could be printed out at quarterly 

intervals and distributed to interested officials, perhaps together with 

the base cases pervi ously suggested. Thi s proces s \voul d all OVJ the 

parastatals to check the accuracy and consistency of the data. 

2. New Systems and Procedures for Data Collection 

As discussed in Section 0.1, the' project has not yet lead to the 

development of systems and procedures for regular data collection and 

dissemination in the energy sector. However, the opportunity to do so 

exi sts. because the data base of EnVest 'IJill need to be peri odi cally 

upda ted in accordance wi th a cl early speci fi ed da ta formato This data 

base. or summaries thereof could be disseminated among designated 

~rofess;onals of GOM and the parastatals. 

The fact that a planning 3ection (Cellule de Planification) will be 

set up within the Energy Directorate of MEJ'4 is encouraging. This Cellu1e 

.~ould seen to be the logical organization for supporting ~nd using EnVest 

and its data base. Several parastatals. particularly ONE. have expressed 

an interest in cooperating to provide information, 'in a c;pecified fonnat~ 
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-; fin e x c han 9 e the y r e c e i v e 5 u m marys tat ; s tic s abo u tot her e n e r 9Y 

activities. 

Expressions of this interest in information were frequently 

ac~ompan;ed by a desire to know what happens to the data. Most parastatals 

are very inte~ested in having one of their people tra'ined in the use of the 

model. The most frequently voiced criticism was that EnVest was a black 

box (see alSo our comments on documenation). We suggest that the 

II sous-tutell es II use the model and encourage the project team to assi s t th em 

in gaining an understanding of the .,40rkings of the model through the 

distribution of thp. documentation and information seminarso 

E. CONTRACTOR PERf:ORMANCE AND PERSONNEL - . 
1. Is the contractor,personnel of appropriate professional calibre? 

All indications are that Ulrich. Ernst and before him James 

Bever were very fortunate choices for this project. James Bever was 

well respected for his tenaciousness and the work done by him displais 

a high professional competence. Ulrich Ernst has earned the respect 

and trust af his Moroccan counterparts. His professiona1 work~ 

sa ti Sf;:5 hi gh profess i ona 1 s tar.da 1"15. 

It is our opin;on~ howe'Jer, that Ulrich Ernst's capabilities 

are not fully used by this projl~ct.. He should not have to spend so 

much of his time on tasks such as programming and writing EnVest's 

documentation. These activ·it1es diver i
: him from conducting energy 

policy analysis, which is most unfort.unate. 

Ernst's effectiveness could be increased further with more and 

better professional support. Tht: tas:,s that he should perform, i.e. 



34 

analyze policy options, inform the director of energy and through him 

the minister. etc .. cannot be done effectively given the isolation in 

which he finds himself. To work effectively in the Moroccan 

env;ronmen:. he needs ~echnical professionals for back-up and the 

option of referring to specialists both within and outside of OS1 for 

temporary assignments and consultation. 

2. ',.Jas communication between U.S. and GOM participants adequate? 

All the US participants in this project speak French to a 

degree that allows them to effectively communicate with their Moroccan 

counterparts. We are unaware of any commun i ca tic n di ff i Cll 1 tie s. We 

feel that Ernst's European background and mannerisms are actually an 

asset and may have facilitated acceptance by MEM of him and the 

project. 

It is our hope that over time the project team, US and GOM 

participants alike wi" be able to gain more frequent access to MEM 

decislon makers. At this point it. may be necessary to assist them 

through the provision of crnnmunication aids such as graphs. and advice 

on the design of presentationso 'Me subsume this under the technical 

support mentioned in our response to E.i. 

3. Were the contractors responsive to the needs of AID/Washington and 

USAID/Rabat? 

We believe that as outside consultants we are not sufficiently 

familiar 'flith the needs and requirements of eitr1er AID/Wash; ngton or 

USAID/Rabat to competently speak on this pOint. 
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F. COMMODITIES (HARDlAARE) 

1. Computer hardware selection: Is it reliable? Are parts and service 

available? 

The Apple II Plus is both a reliable machine and ~!11 suited for 

the environment in which it must work. The MEM Headquarters building is 

fully enclosed and air condi ti oned so that dust (the natural enemy of 

electronic components) can be kept to a minimum. The machine is 

configured with three disk drives, a monitor, a printer and graphics 

interface card. Current U.S. prices for this hardware configuration (and 

using the new Apple lIe) is $3,500 exclusive of sales tax and any other" 

duty. 

A potential problem that MEM might have using the Apple II is the 

availability of disk~tts to store the data, copy the program and transfer 

the information to another machine. The project evaluation team 

discovered that disketts are difficult to procure in Morocco and cost' 

about S10 per di skette (compared to about $3.25 per diskette in U.S.). 

The MEM should be supjJlied with approximately twenty diskettes per Apple 

II machine and three printer ribbons for each printer. Pcwer 

conditioning equipment to regulate the outlet voltages is also a 

necessary requirement since the local pOlt/er supp1y has variable quality. 

All the supplies mentioned above are available in Morocco and can be 

procured through local vendors either in Rabat or Casablanca. 

AID should be encouraged to provide MEM technical personnel with 

commercially available software that is commonly used in the United 

States for planning. analysis and data base management. These software 

programs such as VisiCalc, Base II, Word Star (all registered trade mark 
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names) are used t ', organize data, ask "what-if" questions and prepare 

text in the sam~ way that word processors operate." These software 

programs typically cost around S200 a copy, except for data base 

management soft'Nare (e.g •• dBase II) that costs S400. Prices include 

documentation booklets. 

Parts and service for Apple hardv4are in Morocco dl"e available 

from two companies in Casablanca: Digital Electronics and American Micro 

Computers. The firms sell parts for the Apple II and have trained 

personnel to repair the hardware. 

The project evaluation team visited the American Micro Computers 

(AMEC) store in -Casablanca on May 9. Mr. Housni of AMEC knew of DS! and 

was well aware that many different ministries in the GOt4 were receiving 

Apple microcomputers . through the U.S. Government. The evaluation team 

felt reasonably certain that AMEC had both the trained personnel and 

machine inventory to handle all problems regat"ding Apple II maintenance. 

2. Is the Apple Plus system the appropriate choice? How;s it being 

used in the MEM and the Contractor's Rabat Office. other than to run 

the EnVest model? 

The Apple lI .. Plus is really not the best choice of hardware for 

E nVes t. The di sk dri ves are used for mass storage whereas ty p; c a 1 Ap pl e 

II-Plus applications use only two disk drives. There;s no rule that 

three or more disk drives ;s necessarily better or worse than two. 

H oweve r, to keep track of the di skettes and to make sure that the r; ght 

diske~te is ;n the appropriate disk drive makes EnVest all the more 

difficult to uJe. 
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The user memory in Apple lI-Plus is 64K bytes, where a byte of 

user memory is the basic unit of addressable storage. 3 The EnVest is 

written in a very bulky program environment called UCSD p~code Fortran 

that uses almost half the 64K RAM for the DOS, p-code language 

interpreter and Fortran library. The user memory left in RAM for data 

; nput and au tput is qui te 1 imi ted.. 1"hus, a lot of time is spent sV/appi ng 

files from the diskettes to RAM and vice versa. 

Either an Apple III with 128K or an Apple !Ie with the expanded 

128K user memory board woul d be more appropri ate fo r E nVe st. Its h ou1 d 

be noted that the choice of UCSO p-code for developing EnVest has been 

very fortunate. UCSO' p-code programs can 1 i teral1y be transferred to 

many other hardware machines without changing the source code. 

Therefore. a wide va·riety of hardvJare choices are possible for futur~ 

EnVest development. 

However, th~ project evaluation team recommends that AID and its 

contractor OS I i nves t i gate e; ther upgradi ng the Ap p 1 e II P 1 u S I,d th mo re 

user memory (with the provision that the UCSO p-code system 'rlill actua11'! 

make use of the additional memory) or using another microcomputer tha+': 

supports UCSO p-code and can be serv'; cad in Morocco. 

Presently. at MEM only the two programmers and thei r supervi sor 

3 Sam e com put e r b a c k g r au n d mig h the 1 p ex p ; a i nth e term \I use r 
memory". The random access memory (RAM) of a microprocessor is also 
called "user memory," It holds both the program instructions and the 
data which are used to perform the tasks requested y e; tIler the program 
or the use". In addition, the RAM has reserved segments of meliiory for 
other functions. most importantly the disk operating system (DOS). The 
DOS handles files that resije on the ma~s storage media (e.g .. disk 
dr; ves) and contro 1 s the exchange of i nformat; on 'between the user (a t th e 
keyboard and vi e'f/i ng the moni tor), the RAM and the di sk drivesa 
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i~r. Amanou. are using the Apple II microcomput,=r' to run EnVest. These 

technical personnel have been using the Apple II only to run EnVest. 

This is unfortunate because many improvements in MEM'l operations could 

come about due to more extensiv~ use of simple programs and commercial 11 

a vail a b 1 e s- 0 f tw are. M i c roc 0 m put e r' s 1 end the m s e 1 ve s to a p p 1 i cat ion s 

written in BASIC (Apple Soft BASIC for example. which ;s included in the 

Appl e I I fi rmware), and to many commerci al ;Jfograms for planning and 

analysis. ~Je have mentioned the IICALC" ana data base programs. However. 

there are many more commercially available applications for the Apple II 

t hat c 0 u 1 d b e use d for bud get p 1 ann i n g. i n v e s tilt e n tan a 1 y s; s. t ext 

processing, etc •.• 

A major problem identified by the evaluation team ;s that even 

though the MEM and many other GOM agencies have the capable manpower to 

op~rate microcomputers, they do not have the funds for purchasi~g 

computer hardware and software. (Or more preci saly. they have di ffi cul ty 

buying imported computar hardwarE~-and - software technology). This 

constraint has given rise to an attitude that lire-inventing the wheel 

(with regards to 50ftvJare programs) is easier than purchasing readily 

available software." This r3ttitude has persisted to the point '",hereby 

many man-months of programming time are spent creating programs that 

could be substituted with commer-:ial1y available softwar'e that casts only 

several hundred dollars. It would be useful for AID to consider in its 

policy discussions and budget decisions hOV4 to approach this problem. 

One possibility is a computer-equipment loan program whereby the 

U. S. Government woul d offer to 1 ease th e mi c roc ompu te r s to th e GOM an d 

its ministries. Leasing equipment is less risky than an out-right 

---, 
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transfer because if the m;crocomoute~ is not used~ then the U.S. 

Government can take its hardware and allocate it to a more useful 

purpose. 
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~PPENDIX: Response by the Contractor 

This response refers to an earlier draft of this evaluation 
report. Some of the points raised have been taken into account in this 
final version. Note also, that the page references given no longer 
compare. 
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- -,-------- ---------------, 
lid like to follow up on my quick reactio'1 to the report (Memo dated 5/13) 

with some comments on two major issues; I also have a few nits to pick. 

1. f.!:.0ject E\~_a..luat1on and the Link Between EnVest I and EnVest II 

Much of the EnVest programming was done with the understanding that deci­
sions made now should not limit extensions and improvements later. In my 
earlier memo, I have given the example of EN VEST 2: OEM which offers the oppor­
tunity to introduce the results of any econometric demand analysis through the 
vehicle of energy use coefficients. I hope we'll be able to do that soon. 

Similarly, the EnVest I programs are written to leave room for improvement 
and expansion. I believe that both the economic IRR and a financial IRR (under 
certain pricing assumptions) can be tlseful. Since official prices are much 
easier ~o come by than adequately documented shadow prices, we moved there first 
in the project characterizations.* It does ~ot constitute a final objective. 
Rather. we should now move to real resource costs. How far we can move ther~ 
depends on resourc~s. Shadow pricing can be difficult, requiring'car~ful guid­
ance to establish the necessary grounding in ,economic theory among MEr~ an(\lysts 
Thus, we probably have to move slowly at first. (Incidentally, I have found 
that the volatility of the financial IRR itself ;nakes a pt'etty good cas~ for 
less arbitrary resource valuation methods -- an unexpected "pedagogic" benefit.) 

~ 

Another element that remains to be developed more is the treatment of 
uncertainty. Here again, we decided to use a relatively quick and dirty estima­
tion method to get the concept established and accepted. Ultimately, though we 
need to derive the risk distribution by looking at sources of risk and their 
cost, time loss, or performance implications.~similar to Reublingerls ideas. 
(Shlomo Reutlinger, Techniques for Project Appraisal Under Uncertainty, Balti­
more and London. 197"0.) The problem -is, of course,·Othat -that too requires great 
care and time The urgent need for better demand and pricing analysis pr''2cludes 
doing more than a few sample cases. This may in any case be all we need, 
provided better cooperation with the sous-toutelles ft'ees MEM fr~n the task cf 
essentially second-guessing them in project characterization and evaluation, 

----,---
* It is not uncorrmon to proceed in that fashion" see, for example ° the UNIDO 

approach, Guidelines for Project Evaluation, 1972 as well as the~r 1978 
publication 

• j ,of' ' 

\ \. 



To that ex.tent, we may be able to tide-emphasize:! the link bt!t'f'l.een EnV8st I 
.lnd t!.llVci~t 11. In .In()c.~h!r !\t!ft~fJ t110U~H9 d betr.er divlslun of ldber dnd coopeY"d­
tion between MEM and its sous-toutelles would strengthen this link. 

2. FORTRAN VS. VISICALC? 

I am not quite sure about some of th~ conclusions and recomm2ndations 
regarding the microcomputer and progr~mming. 'hey me,) need tightening t'lnd 
clarification. Let me address one m~jor question ~ere and a couple of minor 
points among the nits be1ow. 

As far as I can tell, the assertion that EnVest II could have been done 
(and should be don@?--this sugqestion is not clear) in VisiCalc that we 
eschewed the ease and potential savings of using off-the-shelf software to rein­
vent the wheel is attributable to an incomplet~ understanding of what the 
programs do. That;s of course ;n turn at least partially attributable to the 
incompleteness of the docuwentation. Perhaps it is useful to look quickly at 
what one of the two core programs of ~nVest II does and how it does it. and then 
return to our question. 

ENVEST2:0FF simulates the behavior of the energy sector under given condi­
tions of demand, and pricing and import policies. It does that by calculating 
year-by-year energy demand ana supply balances given modifications of the 
energy sector structure through projects scheduled for implementation in the 
u5er~5pecified portfolio. ENVEST2 OFF consists of the main program and s'~ven 
subroutines. The first subroutine, BASE, reads such things as demand informa 
ticn on the current characteristics of the energy s~ctor, or the d~sired ilnp~rt 
policy. After that, the main program enters the actual simulation loop. 20 
y~ars in one-year increments -- time-stepped simulation Eaell "year," the 
program checks whether a.ny projects al"e sclleduled for impl~rnentat ion. If yes~ 
it ca 11 seither subrout i ne OFMOOl or OFi~002 to change the s truc tu re of the 
energy sector -- add a power plant, step up production in a ccal mine~ etc. 
After these modifications have been made, the main program calls subroutine 
VOLTS to jetermine the level and pattern of electricity production (annually 
there is no seasonal breakdown as yet). This subroutine is based on several 
assu~otions: if there are nuclear power plants. they are assumed to be running 
at full capacity; hydro power plants may be producing at averaqe-year or dry­
year levels. :Jf the thermal power plants, nune assumed to be placed in cold 
storage if capacity exceeds demand. Rather, all are assum~d to b~ operatinq at 
some minimum level. B~yond that the program will choose among plants for 
production (and for plants that can use rlifferent fuels among fuels) (lccGy'ding 
to fuel cost and availability. EnVest II deals with each plant individually, 
taking into account such things as gradual buildups of capacity or even location 
(e.g., kenitra cannot burn natural gas, if the pipeline only goes to 
Casab 1 anca) . 

After VOLTS, total energy demand for petroleum product.3 and non-oetroleum 
primary energy forms is known. Available supply may act as a constraint on the 
effective derived demand for example, if the planner jn~roduces a shale-burning 
power plant but no shale mining project, the po\'i":!r plant would temain idl<2 aild 
no "demand ll would register. Armed with that infor'mation, the on)g~'am then cal1s 
the final substantive routine in each loop, PETROL, v/hich determines the pr'oduc­
t i on or petro 1 eum products froln imported crude or' froln the au tf)u t of ,3.ny SfH 1 e 



retorting ~rocess. Shale oil can either go into an upgrading plant or a special 
refinery. Allocation of total crude (imported plus synthetic crude) b~tween the 
two refineries Samir and SCP, seeks to optimize w~th respect to existing demand 
for (a) fuel oil, and (b) diesel. 

The remaining two subroutines, IMPRIM and GLOBAL simply report results. 
Thus, the only algorithms in the programs pertdin to the choice of diff~rent 
production options. I am, therefore, not quite sure where the notion of a 
"sophisticated computer language with lengthy algorithmsll (p. 25) comes from. 
The problem is not the actual writing of code~ but the clear and consistent 
definition of accounting identities and decision rules.* If there is a way in 
which VisiCalc, etc. can in fact, reduce this substantive complexity, it needs 
to be explained. I suspect that a whiz at VisiCalc may be able to replicate 
ENVEST2:0FF; I doubt it, though. In any case. there is nothing in Vis;Cal~ that 
would substitute for analysis and judgment any more than Fortran. The notion 
that "high-level sofb~are packages" somehow reduce the need for analysis is mis­
leading. Unquestionably, certain functions could be performed more easily with 
VisiCalc. For example~ the economic projections, in their present form, could 
be done by VisiCalc -- except the resulting file structure would be incompatible 
with the rest of the programs. In addition~ once we go to a simple econometric 
model (we have experimented already with the 1975 input-output matrix), things 
will get a little more complex again. 

We chose Fortran based on two premises: to have a language that would 
facilitate program maintenance by MEM staff beyond the project (and at that 
time, Fortran, PL/I, and Cobol were the only languages of which we found at 
least a passing acquaintance), and that could be run on other computers in 
Morocco as well with a minimum of program mQdif icat ion That IS '.vhy Fortran "'."on 
out" over Pascal, a better choice from a programming point of view Things have 
changed; hence, we are looking into thE! option of converting to Pas~~a.l. !"1ean­
y,hile, we are using commercial software for specific purposes, such as VisiCalc 
for ad-hoc calculations and some broader data base manag~ment functions or 
perhaps Visifile for storage and retrieval of simulation summary results, etc. 
Each software/language option should be used where it performs best. not univer­
sally because itls there. 

3. Picking Nits 

p.4 - We1ve always had reasonably to very good data on sales, especially oetro­
TeUm products· and e 1 ectri c Hy. An econometri c ana 1 ys is of such data cau 1 d be 
useful, especially with r~spect to price efFects. However, to develop long-term 
forecasts of energy "needs" based on eco!lomic grO'.~th patt~rns, W~ hr},ve to 1 in~ 
energy consumption to economic activity level, and that gets a lot harder. The 
SNPP and sim~lar data collections will help, but they wonlt solve our main prob­
lem. 

* Another example writing the program for the demand/supply bar gr10hs took 
half a day. Probably not much more than it would take with Visiplot 
Developing a satisfactory treatment of exports of petrcl~um prcducts for 
these summary graphs took two days. 



p.9 - Cons.-:!rvation is one of our major conu~rns. as evidenced by the first stab 
attransportation. With respect to specific projects, though, the (jivisioll of 
responsibilities within the GUM mak~s it difficult to get at the necessary tech­
nical and economic dab. We hope that improved cooperation with the Mlnistry of 
Industry will help. 

p. 15, second paragraph - As I already mentioned in my 5/13 melno, current 
staffing is less transitory than it would app~dr in the writing. 

p. 17~second paragraph, last sentence - How does that relate to the interest 
expressed by the ~ous-toutelles? 

p. 18 - EnVest does not rank projects. The 80th and 90th percentiles have been 
used for illustration. 

p. 21, 1st/2nd paragraph - Actually the supply-side simulation c are rather gross 
as well. Demand projections are a little Inore flex1ble since the fuel use 
matrix can be changed. 

p. 27 - The recommendation on documentation· needs to be reconciled with that on 
page 34. The recommendations on format are useful. 

p. 30 - The project has not trained anybody as Fortran p~~ogralllmers. Sec sect ion 
2 on IISophist.icated Computer Programs." 

p. 32 - Good recommendation and we have started work on that. 

'p"':-37, 1st paragraph - You don't know dust in Rabdt! F:ven so, the Appl~s h,we 
performed reliably. 

p. 39 - Mr. Housni is given to hyperbole. 

p. 40 - Since one of the disk drives is permanently occupied by the system disk, 
- the user only has to keep track of two disks which are interchangeable. Even 

so, maybe a hard disk or at least double density or 811 disks should be 
considered. 

p. 41 - P-Code is transportable as long as any required intrinsic units are 
available. 

Uograding the Apple II Plus with more user memory: 64K is the maximum: 
maybe you are teferring to disk emulators. (Appl~ III and tbe new .L\pple lIe 
use bank switching.) 

The Apples are beginning to be used for other things than :nVest. 
applications involving VisiCalc. I agree in principle with the recommendation 
to provide more software, but it has to be done as a package inCluding analYSiS, 
training, and continuing technical support. I have seen too Inany \;iordstdrs, 
etc. sitting there waiting for someone to display it effectively. 

p. 42. end of 2nd paragraph - Two probl'2ms '.'lith that~ first, the factual ba..:~up 
for this assertion isn't all that strong. Secondly. purcl1a;e 'Jf U.S. soft'.'-Iare 
has its own problems, such as manuals in English, let alone employment and 



training effects What is needed is a careful balancing of purchase, ariapta­
tion, training and new developlnent. Oversimplifing the choices won't help_ 

R: 43, paragraph 2 - I'd like to think of EnVest as the main tangible output, 
but only a means to more important accomplishments. 

p. 4~L paragraph Sa - 1 agree with that up to a point as discussed above. 



MOROCCO ~N~RGY PLANNING & CONSERVATION PROJECT (936-5728) 

(?roject Description Excerpted from PROAG 8/31/32) 

1. Backaround 
"'-

Reference ;s made to Project 936-5703, Assessment of Energy Perspectives, 
which developed a viable information base for energy investment planning and 
strengthened the overall institutional capability of Morocco's Ministry of 
Energy and Mines (MEM) in the area of planning, analysis, and 
decision-making. This predecessor project initiated the training of Moroccan 
counterparts to evaluate overall energy supp1y and demand strategies, using a 
comput~r program aesigned especially for the Grantee's public investment 
dec is i on-mak ers. 

2. Purpose of Project 936-5728 

The purpose of the current project, stemming from a second request from the 
MEM to A.I.D., is to provide technical assistance to Morocco via a U.S. firm 
under contract to A.I.D. so tr.at it may effectively address national energy 
problems through analysis, institution building and comprehensive planning.The 
Project will employ an integr&ted approach that encompasses the full range of 
energy sources (conventional and renewable) and that investigates each energy 
using sector from traditional rural households to modern large-scale factorieso 

Towards these ends, the Project will provide two major categories of technical 
assistance: (1) energy planning and management and (2) developm2nt of 
programs to promote efficient energy consumption and conservation. These two 
activities will include mechanisms for Morocco to share ideas and expEriences 

.with other A.I.D. cooperating countries participating in the program and to 
benefit from energy management research conducted directly by A.I.D. 

The Project will allow A.LD. to continue to work hand-in-hand with the MEWs 
new planning st~f in applying the energy model, analysis of energy problems, 
and on-the-job computer training so that the MEM staff will be competent 
enough not only to operate the existing program but also to alter it to 
reflect the dynamic energy supply and demand environment of Morocco. 

3. ~molementati~ 

A team of U.S. energy specialists will be organized to work in cooperation 
with specialists assigned by the Energy Directorate of the Moroccan Ministry 
of Energy and Mines.The team will be composed of a resident energy project 
advisor, approved by the Moroccan Government, who will act as the principal 
advisor for the project and who will determine the sequence of activities 
necess~ry to accomplish the goals intended for this pr'oject. In addition to 
the resident advisor, there will be a number of specialists who will examine 
the specific sectors that need to be studied in depth but for shorter periods 

-of time and in different stages. 

The following prioritized listing of actions required is intended as broadly 
indicative of work to be performed under the Project. These tasks will be 
und~rtaken by the Government of Morocco and the USAID Project team: 

(A) Tne analytical model developed in Project 936-5703 will be further 
refined to provide information for MEM's annual capital and operating budgets. 

(8) At least three basic method:; will be used to determine impacts of energy \.-\"~\ 
orices on other sectors of the economy. Case studies, statistical analYsis of 



information ava;-lable at the Ministry of Industry, and mOdified input/cutput 
analysis will be used. 

(C) A number of strategies for developing energy supplies and managing energy 
demand will be identified and evaluated using the analytical tools developed 
in Project 936-5703. Major supply alternatives include a mix of coal, shale, 
oil, gas, condensates and renewable energy. 

(0) The Project team will work with Moroccan parastatal organizations such as 
ONAREP, COER and SOCOCHARBO to determine how these organizations can use the 
information and analytlc systems developed by the Project team. 

(E) Computer software will be provided to maintain inventory records of 
-petroleum supplies. Additionally, a detailed report will be prepared to 
assess patterns of use which can subsequently be used for multiyear planning. 

(F) A tra i ni n9 program wi 11 be conducted for MEM staff. Semi nars ; n project 
design and cost analysis will be given to enable MEM staff to verify cost 
estimates and to enter new projects in the analytical system. 

(G) Assistance will be provided in thE! areas of demand management and 
conservati on wi th the pri mary aim of rE!dllCi n9 wasteful use of oi 1 and 
electricity, especially in the transportation and industrial secters. 

The above tasks will be accomplished using an on-the- job- training mode. The 
U.S. team will provide Moroccan personnel with all necessary training in the 
use of the analytical model, including training needed to ~trength~n computer 
analysis using the model so that they may control the data base and redesign 
the software programs. Upon approval by A.I.D.~ the training may also include 
regular in-country English language cla~ses for key Moroccan counterparts. 

4. Level of Effort 

A. United States 

It ;s estimated that a total of 24 person/months will be required for the 
Project over a period of 15 months. One resident advisor will be responsible 
for project coordination and local management and guidance of the professional 
development of Moroccan counterparts. 

In those energy are~s where the resident advisor is not expert, visiting 
specialists would be reqr~red for limited periods in fields such as 
transportation, industry, agricultural production, rural and urban energy, 
energy information syst2ms, investment <lnalysis, cons!~rvation, energy audits, 
and pricing. 

B. Govern;nent 0';: Morocco 

It is expected that the Grantee would provide approximately 36 
person-months of effort. Counterparts will be aSSigned to -the Project pursuant 
to Section 5.2. of the Agreement. 

Drafted by J. Bever,NE/TECH/HRST:es:4/27/83:x23228:1703h. 
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l. EVALUATION TEAn FOR "OROCCO EHERGY PLANNING ASSISTANCE 
SUO-PROJECT UNDER' STlEY' S [PDAe PROJECT <936-57281 COM­
PLETED ITS WORK A~D REPORTED FINDINGS AND RECOMH[HDATIONS 
TO USAID, ST/EY PROJECT OFFICER ~" TOY IN RABAT, AND GOM 
ON FRIDAY, 13 MAY. FINDINGS IIERE POSITIVE AKD INDICATED 
HEED TO EXPAND/EXTEND EFFORT TO ASSURE MORE LASTING EFFE­
CTS, PARTICULARLY RATIONALIZATION OF PRICING POLICY AND 
E14ERGY I"VESTMENT BUDGET, TIJESDAY MAY 17 USAID/RABAT 
DIRECTOR CHASE AND ME.~ ENERGY DIRECTOR BOUHAOULI OUTliNED 
KAJOR THRUSTS OF A FOllaw-ON PROJECT TO START FY 84, IIITH 
SOME ADJUST"ENTS AHa MODIFICATIONS IN SCOPE OF PROJECT. 

1. PER USAIO-Sl/EY DISCUSSIONS DURING BALDI/III TOY, TRANs 
SIT10N PERIOD FROM NOVEHOER 19S3 TO OCTOUER 1984 WILL PRO­
C~ED AS FOLLOYS: 

A. USAI D IIILL ASK HE/DP TO TRAtiSFER DOLLARS 7.lI9,IJIIIl FROM 
E ITIIER rHE III SS I ON'S FY 83 OYB OR HE/BUREAU BUDGET T()' STI 
EY FOR EXTENS I ON OF THE CURRENT as I CONTRACT ~O nAT COIl­
TINUITY OF ASSISTANCE, CONSIDERED CRITICAL BY GOI1 MID BY 
EVALUATION iEAM, CAN BE ENSURED. 

8. .T/EY IIILl AlLOCArE 299,SOB FROM FY 84 EPOAC PROJECT 
FUNDS TO COMPLETE BUOCET FOR TRANSITIONAL YEAR. 

C. SCOPE OF WORK FOR OSI WILL BE MODIFIED TO REFLECT KEY 
RECOIlf1£NOIlTiOHS OF EVALUATION TEAll RE: 110RE EMPHASIS 011 
POllCV ANALYSIS (AS OPPOZED TO COMPUTER FROGRAMMINGI BY 
RESIDENT ADVISOR; USE OF SHADOW PRICES I" IRR CALCULATIONS 
IN E"VEST HOOEl; FURTHER DEVELOPMENT OF DEIlAND FUNCTIONS 
AS VAR I A8lES YITH I N MODEL; OEVEL OPHEflT OF BETTER AND MORE­
OYflAltlC DATA BASE; AND EXPANSIOII OF USE OF ENVEST IIITlIIN 
MEM AHD KEY PARA-STATALS. 

~. USAID IIILl REQUEST aiD/II APPROVAL TO PROCEED DIRECTLY 
TO PI' DESIGN OF FOllOII-ON PROJECT, SO THAT PROJECT AU'iHO­
RIZATIOH AND IMPLEMENTATION CAN PROCE£D ACCORDIHG TO THE 
FOLlOYING ~CHEDULE: 

A. PI' COIII'LEWl AHD TIIANSI1ITTED TO AID/III DECEI1BER 31, 
UIJ3. 

S. PI' APPROVED: JANUARY 31, 1984. 

C. PROAl; SIGHED: fEBRUARY 28, 1984 

RABAT a4S~8 19111SZ IS34 ~561a2 AID1238 
O. RFP FOR PROJECT CONTRACTOR PUBLISHED IN CSD: MARCH 
15, 19U. 

E. CLOSING DATE i'JR BIDS: tiAY I, 1984. 

F. CONTRACT SIGNE'-: JUNE 3«, 1984. 

G. TA TEArt, INCLUOINil TIIO RESIDENT ADVISORS, ~RRIVES 

IN MOROCCO NlT SEPTEM8ER I, 1984. 

•• THIS SCHEDULE IIILl ENSURE RtASONABLE OVERLAP BETIitEN 
PRESENT OSI TEAH AND FaLLOI/-0I1 PROJECT CONTRACTOR TEAM. 
Cfml"ET I TI VE PROCUREIIENT OF CONTRACTOR DOES NOT I MPL 'f 
USAID OR GOM DISSATISFACTION WITH OSI AND DOES NOT PRE­
eLUDE OSI FRan BIODIN~. CURRAN 

U;~CL;\SS I F I EO 
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(Excerpted from Morocco FY85 ASS) 
-18- Decision Unit: Moroccc (608) 

NEW PROJECT NARRATIVE 

($ Thousands) 

Project Number 608-0180 

Project Title Energy Planning Assistance 

Proposed FY 1984 Funding: $1,100 (GRANT) 

Proposed FY 1985 Funding: $1,400 (GRANT) 

Life of Project Cost $3,657 (GRANT) 

Appropriation Account Selected Development Activities (SDA) 

The purpose of the Energy Planning Assistance Project is to assist 
the Ministry of Energy and Mines (MEM and other GOM energy-related 
entities) in the development and implementaticn of viable energy 
policies and strategies, programs a.nd projects for the 1985-2000 
period. The project will support GOH efforts to ameli,orate 
Morocco's currently critical problems of balance-of~payment, defi­
cit, external debt burden, foreign exchange shortage and develop­
ment constraints caused by shortages of energy and capital. 

It ""ill also strengthen the GOM' s c:apabili ty to develop and imple­
ment such policies, strategies, programs and projects in the Minis­
try of Energy and Mines and associated entities, and to attract 
both expatriate and local private i.nvestment in the energy sector 
of Morocco. The timing for the follow-on project is particularly 
propitious since the current economic climate has strainei the 
GOM's own resources to the point that key investment decision­
makers are increasingly receptive to private market solutions to 
their economic development problems. They are especially open to 
consider real cost pricing. The new climate is also very conducive 
to policy dialogue which could lead to increased influence of the 
private sector. 

During project implementaticll ":he following problems will be ad­
dressed: 

- A critical weakness in the C:\l,rrr~nt Morocc:an economy, including 
a virtual lack of foreign ex(:ha,nge fo:,: in.vestment, which is 
exacerbated by the country's dependence on oil import.s to meet 
85% of its commercial enerqy. 

- A currently inefficient pat+:E~rn of energy consumption and re­
source allocation because of inefficient fuel and electrici­
ty pricing structures, lack of conservation programs dnd 
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inability to ensure the most rational allocation of dif~ 
ferent energy sources among end-users; 

- Non-existence of a good data base and dynamic information 
system for ongoing energy analysis; 

- An expressed need for better understanding and consideration 
among GOM decision-makers of the role of energy in the 
Moroccan economy, and in particular the new energy demand 
that is created by the development of other sectors of the 
Moroccan economy, including industry, electric power, trans~ 
portation, agriculture, housing and u:r:ban development; and 

A shortage of trained manpower and organizational capability 
in MEM to deal with each of the above problems. 

This project is a fol1ow~on to centrally~funded activities in energy 
planning and policy development, which were provided under ST/EY's 
Energy Policy and Planning Project (936=5703) and Energy Policy 
Development and Conservation Project (936-5728). Under the ST/EY 
projects, the GOM and U.s. personn~l jointly developed a new ana­
lytical approach to Moroc~o's energy investment options. Called 
EnVest, this microcomputer-based energy model enabled MEM to begin 
the systematic analysis of proposed energy supply projects in a 
comparative mode, evaluating projects in oil, gas, coal, oil shale, 
renewables and conservation and comparing them for the first time 
with each other in terms of their internal rates of return, inherent 
technological risks and uncertainties, foreign exchange requiremen~s 
and~ected energy output. The model also allows GOM energy plan­
ners to develop and compare alternative scenarios in which specified 
levels of energy supply are provided through alternative investment 
portfolios of energy projects based on variable assumptions such as 
the level and avai1abili ty of natural gas, which is now being explored. 

The GOM is now anxious to make maximum use of this analytical tool 
and. of other techniques and activities to insure more efficient use 
of scarce investment resources and user allocation of its energy 
supplies. To succeed, Morocco must address and find solutions for 
the problems described above. 

The project fits within AID's Energy Policy adopted in early 1981 
and Ener~J Sector Strategy developed in 1982. It is also consist­
ence with the four cross-cutting concerns of the Administration 
-- policy dialogue, institutional development, technology transfer 
and reliance on the private sector. Finally, it addresses Congress's 
concern, stated in Section 106 of the FAA, about the need to aid 
developing countries to allevia,te their energy problems. 

In its Energy Policy guidance I the Agency has st,ated its intent to 
"emphasize those areas in which AID has special competence and ex­
perience: analysis and planning assistance, project preparation and 
feasibility studies, training and institution-building ... " 
(Energy Assistance Policy Paper, January, 1981, p. 12). 



In the December 1982 draft Ene~gy Sector Strategy, the Agency 
identified energy analysis, planning and policy development as the 
first of four major areas of AID activity within the energy sectoL 
Specifically, AID would: 

"Help develop the knowledge and capability for the design and 
implementation of sound energy policies ... giving priority at­
tention to analysis of pricing policies and initiation of a 
dia.logue with the government on revision of these as appro­
priate. Domestic policies in the areas of investment and tax 
codes, trade, and environmental or natural resource management 
will also be encouraged, e,~~cial1y as these are conducive to 
priva.te investment.1t (State 356138, 23 December, 1932). 

The Congress found in 1979 t.hat II assistance for the production of 
energy from indigenous resources ... would be of direct benefit to 
the Door in developi,ng countries because of the overwhelming impact 
of imported energy costs upon the lives of the poor and their abil­
ity to participate in revelopment." (FAA, Section 106 (0) ). Congress 
authorized AID to furnish assistance in the form of data collection 
and analysis, training, research and development, institutional 
development and scientific interchange. (Ibid) 0 

The project will be implemented over a 4 year period and will con­
sist of the following components: 

1. provision of two resident energy advisors over the four 
year : . .i.fe of th'9 project. The Chief of party will be a senior­
level economic/energy policy analyst. ~he second resident advisor 
will be a specialist in information systems and data management. 

2. Short-term technical assistance in spe<=ialized areas, to 
produce specific analyses and/or to provide advice, training or 
other services on an as-needed basis. 

3. Training, based both in Morocco and in the U.S., encom­
passing short-term seminars, on-the-job skill building and academic 
degree training. Academic training is expected to be in the fields' 
of energy economics, finance, systems analysis, law and management. 
The training component will include eight in-cc:nmtry seminars for 
10-15 persons each up to 15 slots in U.s. based short courses and/or 
seminars (including attendance by seve~al GOM staff members at the 
AID-funded Energy Management Training Program at SUNY/Stony Brook) , 
and four degree programs at the M.S. level in U.S. universities. 
English language training will also be provided for key MEM person­
nel. The total cost of training to AID is estimated to be $910,000. 

4. Provision of computer hardware and software, including pro­
gramming services, to upgrade and expand the current analytical 
model and its use by MEM and its affiliated ent.i tier.; such as ONAREP, 
ONE, SOCOCHARBO, etc., as well as other micro-computer applications 
relevant to enelrgy planning and management. Programming services 
will be supplied to the maximum extent possible by Moroccan program­
mers in the GOM and in private Moroccan firms. AID will provide 
microcomputers and commercial software. 



-~­
\ 

While the project will not include any explicit research compo­
nents, it is expected to follow the pattern established in the 
centrally-funded predecessor activity by breaking new methodolog­
ical ground in energy analysis. USAID will work with S&T/EY, as 
it has in the past, to ensure that innovations stimulated by the 
project are made widely available to other AID entities and re­
plicable where appropriate in other countries. 

'~ 
) 
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(Excerpt from Bever to Donnelly memo) 

To: NE/DP, Gerry Donnelly 
From: NE/TECH/HRST, Jim Bever 9 e. 6/21/83 

Subject: Transition of S&T/EY Morocco Energy Projects to NE Bureau--Energy 
Policy Development & Conservation Project (936-5728) and Conventional Energy 
Technical Assistance (936-9997) 

Energy Planning Assistance 

Energy planning assistance has been underway in M040CCO through a subproject 
of S&T/EY's world-wide Energy Policy Development & Conservation Project, 
implemented through a contract with Development Sciences Inc. (DS1) and a 
subcontract with Energy & Environmental Engineering Inc. (E3J.) The contract 
covers 24 person-months of effort, includfng approxiD~tely 10.5 person-months 
allocated :0 the Resident Director, Ulrich Ernst. The remaining labor is being 
provided by short-term experts in-country on a regular basis. 

The DSI contract expires November 30, 1983, although the PACD on the PROAG is 
January 31, 1985. OS! has, with approval of USAID/Rabat and S&T/EY, 
accelerated its efforts this Spring in response to Government of Morocco 
requests, most notably the requests for a demonstration of the energy 
investment model (E1lVEST) to a Cabinet-level meeting of GOM ministers and for 
followup traini -ng provided to several ministries and paras tatals. AJ; a 
consequence, most of the project's sh()rt-term technical assistance budget has 
been used up, leaving sufficient funds for only a "bare-bones" operation, with 
which OS1 is unable to respond fully to the growing and increasingly 
sophisticated GOM requests for assistance with ,energy pricing, policy and 
investment analysis. In a recent evaluation of the sub-project, a team of 
outside analysts recommended that the level of effort be increased 
substantially for the next year and that technical assistance in energy 
planning should c0ntinue for up to another five years. 

S&T/EY and USA1D/Rabat have agreed in principle on plans for a transitional 
year between the current S&T/EY funded activity and a new USAID project, 
scheduled to get underway late in FY84. S&T/EY has no FY83 funds available but 
is prepared to allocate approximaL c~ly $200,000 in FY84 funds to Morocco during 
the first quarter of the fiscal year, provided that that amount is matched by 
USAID/Rabat and/or the NE Bureau. It would be best if the NE contribution 
could be ~ade in FY83 to ~nsure that the difficulties of obligating funds 
during the firs t few ~-eeks of the new f 'f. scal year do not cause a funding gap 
that would make it necessary to terminate the Resident Oirectc.r and close 
DS1's office in Rabat. The combined S&T-NE fuuding of $400,000 would enable 
the assistance to continue up to and slightly over the estimated time expected 
to be required for PP preparation and approval and competitive proc,urement of 
a contractor for the ne~i USAID project (contractor scheduled to arrive in 
Morocco between July 198 ~'t and September 1984.) The GOM, USAID, S&T /EY and OSI 
all believe it is important to have a few months overlap between OSI and the 
successor contractor (who mayor may not be DS1.) 

The transitional year would focus on activities that implement the 
recommendations of the evaluation team and extend the useability and actual 
use of the EnVest model, as requested by the GOM. More specific~lly, the 
tasks will be: 

1. Carrying out analysis of Moroccan energy pricing policies, i ncluding 
an analysis of the existing system, a measure of the economic costs of its ! 

) 



deviations from "true" costs, and assistance in making investment decisions 
that better reflect economic pricing assumptions. 

2. Assessing the potential for energy conservation and fuel substitution 
in the agriculture sector, particularly in the context of various 
modernization and agricultural investment programs that are planned. 

3. Calculation of the internal rates of return for the many GOM energy 
project proposals now included in the EnVest model, using shadow prices rather 
than the actual prices in effect in M:orocco I' as heretofore done. 

4. Expanded analysis on current energy demand and development of demand 
projections that are likely to be more accurate than those now used, which are 
based on the projections of economic activity under the current Five-Year Plan. 

- Improvement of the data base management function within EnVest, 
includ.ing improvements in both the hardware and software used for this 
pnrpose, so that data can be updated regularly and made more accessible to 
policy analysts. 

6. Development of new data to improve the GOM's energy analysis, 
including not only energy-specific data but also data on energy-economic 
interactions such as foreign trade, national and sectoral inve~tment and 
better information on various levels and kinds of economic activity. 

7. Further training of GOM personnel in all of above areas. 
8. Impr:")'l1'ement of EnVest documentation to make the programs and manuals 

easier to use. 
9. Expanded presentations of EnVest and communications with more 

potential users. 

As recommended by the evaluation team, DSI plans to allocate virtually all of 
its Resident Director's time to economic and policy analysis and to add 
additional field personnel for data base management and computer technology 
transfer .' 

As noted in the ABS, the follow-on project, Energy Plan.ning Assistance 
(608-0180), would have an LOP of $3,657,000 and would be funded for four 
years. The key outputs would be continuations of the above itsms from the 
recently completed evaluation and the key inputs would be as follows: 

1) Two resident advisors, one a senior energy & economic policy analyst and 
the other an information systems & data management specialist. Estimated 
budget for full support over four ye~rs: $1.5 million. 

2) Short term technical advisors over the four years in special energy areas, 
eg, energy & agriculture, etc. Estimated budget over four years: $625, 000. 

3) Training--on-the-job, in-country seminars, participant training in U.S. 
both short-term and up to four M.S. degree candidates. Estimated budget over 
four years: $900,000. 

4) Comput~r hardware & software & programming--predomin.antly microcomputers. 
Estima~ei budget over four years: $625,000. 

/ 


