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RESUME.

Ce document décrit |'élaboration d'un tableau entrées/sorties de 'économie du
Maroc. Base sur une combinaison provenant ¢’un tableau plus général établi par le
gouvememaent marocain et sur des donndes détallldes Issues de sources officietles,
le tableau se rétére & l'année 1990 et montre les interactions se produisant dans
133 domaines répartis entre les secteurs primaires, industriels et des services. Ce
tableau sera I'élément essentiel d’'une matrice de comptabilité sociale (MCS) détaillée
et actueliemant en cours d'élaboration dans le cadre de ce programme de travail,
Finalement, 1a MCS sera intégrée dans un modele d'équilibre général, utilisé
conjointement par le Centre de Développement, le gouvernement marocain el la
Banque mondiale, pour I'analyse des poliiques relatives aux échanges et aux
ressources. Ce document présente le tableau dans son intégralité et foumit guelques
estimations praliminaires des multiplicateurs qui éclairent ies liens entre l'agriculture
marocaine et le reste de I'économie.

SUMMARY

This paper reports on the construction of an Input-Output table for the economy
of Morocco, The tabie is callbrated to the year 19390 and detalls the interactions
belween 133 primary, manufacturing, and service sectors, relying on a combination
of a more aggregate table estimated by the Moroccan government and detailed data
from oficial sources. This table will form the core of a detailed social accounting
matrix {SAM) currently under construction as part of the same work programme.
Ultimately, the SAM wiil be incorporated into a general equilibrium model, to be used
cooperatively by the Development Cantre, the Moroccan govamment, and the World
Bank for trade and resource policy analysis. This repont describes in detall the
construetion of the Inpul-Output table, presents the table in its entirety, and provides
some preliminary muitiplier estimates elucidating the links between Moroccan
agriculture and the rest of the esconomy.
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PREFACE

This Technical Paper, part of the research programme on "Sustainable
Development; Environment, Resource Use, Technology, and Trade," presents a
detailed Input-Output table for Merocco estimated for the year 1880.

Morocea is ong of a large number of countries facing the possibility that water
scarcity will attenuate their economic development within a faw decades. In order to
avert this possibility, a better understanding of the policies and economic incentives
goveming this essential renewabla resource is nocessary. Patterns of water use
generally evolve as the product of complex interactions between private needs and
policies towards agriculturs, urban development, and extemal marksts. In order to
eluciciate these linkages, a detalled general equilibrium model of the Moroccan
economy is being constructed. The Input-Output table presented hare reprasents
the first and largest step toward cafibrating this mode! for applied policy analysls.

This tabla represents a more detailad version of one already estimated by
Moroccan economists in the Ministry of Industry, and the estimates ¢f the former are
fully consistent with those of the lalter. In constructing the table, the authors have
relled on the gensrous and timely co-gperation of colleagues within the Mcoroccan
Ministry of Extema! Affairs and at the World Bank. This collaboration will continue
throughout the design and calibration of the madel, which will utimately be used by
all three institutions to analyse patierns of resource use in the country and their
relationship to domestic and trade policies. Beyond immediate benefits of this
trilateral cooperation to the participants, it is hoped thet its example and resuits will
be useful to other countries and institutions facing similar policy challenges.

Jean Bonvin
Prasident, Development Centre
November 1993
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I. INTRODUCTION

As pant of its research theme on sustainable development, the Development
Centre has initiated coflaboration with the Moroccan Ministry of External Affairs and
the World Bark to evaliate the economy-wide implications of trade and resource
policies In that country. The specific contribution this research will make to this
collaboration will take the form of an analyticat facility, & detailed calibrated general
equilibrium (CGE) model, of Moroscce, which can form tha basis of empirical policy
studies by all three parties, indwiduany and in coneert. The first phase in thls model
devalopment programme is database construction, end this report describes how a
detaited 1980 Input-Output table for Morocso was constructed from a varisty of
official inforrmation sources. This table will be the central component of a social
accounting matrix (SAM} for the country which is being constructed to calibrate the
CGE model.

The 1890 Input-Output table details the intermediate deliveries, value added,
and final demand of 133 Moroccan production activities.  Particular emphasis was
placed in disaggregating existing data for agriculture, and 23 such sectors are
represented in the table. Also included are 102 other primary and manufacturing
sactors and 8 service sectors. Tha table was constructed in a mannar which
renders it consistent with a 33-sector Input-QOutput table estimated for the same year

by Maroccan Ministry of Industry and, when the former is aggregated, the two are
essentially identical.

Section |l of this repcrt presents a detailed explanation of how the 133-sector
table was constructed. This is followed in Section 1l by & fisting of the tabla in its
antirety, accompanled by some tables of share parameters which give an overview
of Moroccan economic structure. Section IV presents a series of preliminary
muttiplier estimates to iflustrate the immediate uses to which the table may be put,
including a brief analysis of linkages betwean Moroccan agricultural and non-
agricuftural activities.
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il. CONSTRUCTION OF THE 1990 INPUT-OUTPUT TABLE

This section details the steps and astimation conventions which were followed
to construct the 133-sector Input-Output table, including references to all the data
sources which were incorporated. The general approach to assembling data for the
table was hierarchical. When direct estimates were available from official sources,
these were incorporated first. The second category of sstimates are updates of data
from previous years. Finally, when data were missing or considered extremely
unreliable, Indirect aestimation methods, such as share imputation and malrix
balancing, were used. The use of these conventions is made explicit at each stage
below.

The main source of information on Moroccan industry structure and linkages
was a 1990 Input-Output table estimates by the Ministry of Industry.r This table was
in turn based on a combination of cantemporancous official data and an
interindustry table sampled directly in 1980 by the National Statistical Office.2 The
later lable appears to have updated the 1980 one, combining 1990 final demand
and value added data with the earlier intermediate table and using a matrix
balancing procedure to produce a consistent table. Since these represent the most
detalled official estimate of Input-Output accounts for a recent year, we have chosen
to make our more detailed table consistent {by aggregation) with this ona.

The 1990 Ministry ¢of Industry table contains 32 sectors. These Include
7 sectors covering agriculture (an aggregate}, mining (Phosphates, Non Metal
Mineral, Meta! Mineral, Crude Petroleum Products), and energy (Refined Petroleum
Products, Elgctricity and Water). These are followsed by 18 industries (Food Industry,
Other Food Industry, Beverages and Tobacco, Textiles, Clothing, Leathsr and
Shoes, Wood, Paper, Quarrying, Metal industry, Metal Products, Machinery,
Transport equipment, Elsctronic Products, Precision Instruments, Chemicals,
Rubber, Other Manufaciures). Service activities are decomposed into 8 activities
{Construction, Commerca, Transport Services, Communication, Banking, Insurancs,
Cther Services, Public Administration).3

To disaggregate this table to 133 activities, we relied on a variety of official
domestic and international data sources for direct estimates. In the case of
international sources, we used only official data which werse reported by the
Morocecan govermment. A special effort was made in the disaggregation to detail
agricultural activities, which In the two pravious tables had been rapresented only by
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one aggregate sector* The resut is a group of 23 subsectors, whose
disaggregation is described below.

A. Disaggregation of Agriculture

The following agricultural activities are detalled in the 133-sector Input-Output
table:

1 Hard Wheat
2 Soft Whaat
3 Barley

4 Maize

5 Rice

6 Legumes

7 Sugar Bests
8 Sugar Cane
9 Qil Seeds
10  Raw Fiber
11 Vegetables
12 Affalfa

13 Bersim

14  Citrus

15 Olives

i8  Grapas

17  Dates

18  Almonds

19  Other Frult
20  Other Agriculture
21 Livestock
22  Forestry

23  Fishing

These sectors aggregate consistently to the figures for Gross QOutput, Trade,
Domestic Demand, and Value Added for the corresponding single agriculture sector
in the Ministry of Industry table. Direct information was available for maost of the final
demand and value added components of tha detelled agriculture sectors. This
section describes how intarmediate demands for the 23 sub-sectors was estimated.

For simpiiclty, it Is useful to distinguish the 133 sectors of the IO table in two
catogories: 1, Agriculture (Ag, the first 23 sectors) and 2.Non-Agriculture (N-Ag, all
remaining sectors). The data available in the Ministry of industry 1Q table are
(considering the column) total purchases of Ag from Ag (a scalar) and from N-Ag (a
vector of 32 elements), and (considering the row) total dellveries of Ag to Ag (the
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same scalar considered above) and deliveries of Ag to N-Ag. These data ara clearly
nol sufficient to estimate the square (Ag x Ag) matrlx ot transactions within
Agriculture and the two rectangular (Ag x N-Ag and N-Ag x Ag) matrices of
transactions (deliveries and purchases) of agricultural sectors with the rest of the
economy. We therefore relled upon, as an additional source of information, a
special study commissioned from FAQ by the Ministry of Agriculture.® This study
considers the evolution of intermediate consumption for selected agricuttural
categories for the years 1969, 1975, 1980, 1985.8 The relevant information and the
estimation procedura we used are shown in the tablg bolow.

The first column contains the broad categories covered by the FAO study,
and in the second column are estimates for intermediate cansumption. The third and
the fourth columns show the disaggregation of column 2 obtained using output
shares for the 23 sectors of the last column.” The fifth column represents updated
intermadiate demands estimated by using the sharss of column 4 and the total value
of 17,524 million Dh for agricultural output recorded In the Ministry of Industry tabie.
The assumption underying these estimates is that intermediate demand is
proportional 1o gross output and that the composition of the more aggregats (FAQ)
intermadlate demands has not changed significantly since 1985.

The next step was to disaggregate the values in column 5 (the total
expenditures of Ag) among the Ag and N-Ag delivering sectors. The information
contained in the FAO study treated delivering sectors at a relatively aggregated
level, so is was necessary to use the basic data ¢f tha Ministry of industry 1O table.
Production shares were again used to disaggregate the Ag sectors and then cbtain
agricultural intermediate consumption shares for the N-Ag sectors. The industrial
sectors of the N-Ag group were further disaggregated from the original 18 to 96. To
do this, output shares were used within each group. As an example, Table 2 below
shows this procedure for the {Ministry of Industry table) Chemical sector.
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Table 1

Agrii:ulturs Intermediate Demand
(Millions of current D)

FAQ waciors Inlaionad Nitorm Intsrmed intermed 1990 IO
demnand demiand shares demand sactom
- SEOUPE 1905 1945 Lpes .
rd 407 1383 HerdWheaal
877 0.082 1430 SofWhest
50 0.058 {[e-.] Bartey
173 0.045 265 Malze
CEREALS 2718 2 0.000 LY Rica
LEGUMES 9 29 0.025 444 Legumes
182 Q04 247 Sugar Beets
%0 0.003 81 SugarCane
CILSEEDS 4 24 0.602 a8 OilSents
INDUSTRIAL CROPS i el 0.004 43 RawFibre
VEGETABLES asg 885 0.074 1308 Vageinbiee
72 a.008 100 AMmifa
FORAGE 108 a7 0.003 & Bersim
314 o027 aTe Clrus
108 o.018 264 Ofives
= 0008 10 Grapes
150 2.0M 1% Duien
254 el ] bl | L
TREE CROPSB 1042 9% ©.008 145 OtherFruit
- 0.002 42 OthAgi
LIVESTOCK 5541 5541 0452 aER Livesiock
FORESTRY o ) 6.000 o Forealry
EISHING Lra L ral 3058 1024 Elshing
TOTAL 11489 11480 1,000 17524
Table 2
Agriculture Intermediate Demand - Dglivering Sectors
{Milllons of Dh)
Dulivering Inkerm Production Shares Interm Final
Soctat Dermangd _Groyg  Denand . Shares
Baalc Chamicale 835048 a7 130253 0o7
FertiizPeat 280957 .18 377 002
Rmaines 834.72 0.05 130.08 oat
Pamt 1254.84 007 165.48 0.0t
Pharvaceut 196700 o Weso 0o
Tolietry 1618.85 0.09 261.00 o0y
OiharChem $18.78 005 14285 0.0y
Total 2767.10 17758.90 1.00 278710 0.15

In the first column there are the 8 subsactors belonging to the group
Chemicals, column 2 shows tha total value of dstiveries of Chemicals to Ag, columns
3 and 4 are the production values and shares. for this group, and the last two
columns represent the valuss and the shares of intermediate demands to these
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sectors. By combining the estimates described in Table 1 and those of Table 2 (for
the complete set of sectors), it was possible to obtain both the square matrix Ag x
AQ and the rectangular matrix Ag x N-Ag. Deliveries of Ag to N-Ag were obtainad by
disaggregating the row vector of the original 10 table using Ag output shares.

The tinal result we cobtained applying the methodology just described was not
fully satisfactory for a number of reasons. Firstly, the Ag x Ag matrix presentad some
unrealistic linkages®. Secondly, the Input-Output technology implied by the above
approach is very homogeneous across the Ag sectors. To overcome these problems
two corrections wera applied. Firstly, unrealistic linkages (e.g. Sugar to Wheat) were
eliminated in the Ag x Ag matrix and, using FAO estimates of the feed/seed ratio,
diagonal elements were corrected for the principal ¢rops.? The second correction
entailed modification of the Input-Quiput coeflicients based on for the same
agricultural activities in other countries. The best available information in terms of
agriculture detail and comparability of technology, was found in 1O tables estimated
tor Indonesia, Japan, and the United States.’® To make these tables comparable to
the Moroccan 10O table, it was necessary lo construct a correspondence from each of
the other three sectoring schemes. The simple average of three columns of Input-
Cutput coefficients was thaen applied to Moroccan tolal intermediate expenditures for
sach of the 23 agricultural sectors.

B.  Gross Output and Related Data Sources

This section dascribes the data sources and the estimation procedures
applied to calculate Gross Output. Agricultural and non-agricultural sectors are
considered separately. For gross production in Agricutture, basic data for quantities
and producer prices were obtained from the official yearly survey of production and
in a study conducted by the Ministry of Agricutture.’! The first socurce reports data on
areas, yield and quantities produced for all the crops in the new Input-Output table,
the second document contains producer prices for Hard Wheat, Soft Wheat, Barley,
Maize, Sugar Beets, Sugar Cane, Cotton (Raw Fibers) Qil Seeds. Since these data
are not sufficient to estimats the production values for all 23 agricultural sub-sectors,
it was necessary to obtain some additional information. In paricular, prices for
Vegetables, Fruits, Legumes and Forages are derived using farm gate prices from
of a World Bank irrigation project and FAQ price estimates.? Table 3 below shows
how production values for agriculiure wers calculated.
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Table 3

Production Data for Agriculture

Aren  Produglion Yield Pricsa Producton
HardWheat 125000 1817 284,00 4348 92
SoftWheat 147000 19.97 22500 449370
Barley 241500 2139 150,00 220640
Malza 76,00 430 194 00 £32.00
Rice 100 0.03 ' 450.00 1089
Logumus EO3.00 337 220,00 84200
Sugaissin : 84,00 29.84 2520 75187
GugarCane 15,00 10.19 1820 18548
OlSands 18300 1.74 3992 766.34
RawFibre : 18.00 02% 480,98 138 52
Vogutables 21300 20,73 131.40 4826 B5
Altalta 200 51.92 E830 004 187
Beralm 875 2687 7 50 0.04 ce7
Clirus 72,00 1444 140.00 202180
Olives 366,00 €00 20000 120000
Grapes 5200 282 200.00 484 00
Datag 22,00 120 : 70000 840,00
Almonds 36.00 058 280,00 181580
OtherFrult £6.00 aa7 14400 81180
OthAgr 118,00 Q76 176,00 13353

For the Fishery sector, production data were taken from the 1992 Statistical
Yoarbook.’® The production values for Livestock and Forestry are estimated as the
difflerence between total production of Agriculture (a value given by the Ministry of
Industry 10 table) and the sum of Fishery and Crops production. This residuel value
was then allocated among the twe remaining sectors according to output shares

calcuiated from the most recent figures availabla in the Moroccan National
Accounts. 4

The current sstimatas of gross production by the N-Ag sectors should be
distinguished among between industrial sectors, Mining and Energy ssctors, and
Service sectors. The main problem in calculating gross output for the Industrial
sectors was 1o reconcile the disaggregate data (96 sectors) with that in the Ministry
of Industry |O table {18 sectors). Furthermore, while estimates of infosmal production
were avaliable at an aggregate levei and were included in the original 10 table, there
were no such data at the more disaggregate level. The informal activity estimates
are derived from a study conducted by the Direction de la Statistiqua tor the year
1888.'% This sludy covers the urban informal activities of the Industrial sectors,
Commerce and Servicaes. The other sectors, mainly primary sectors and those linked
to Public Administration, ars excluded. it is Interesting to note hare that, in terms of
production, the whole informal sector counted for 11.5 per cent of GDP for the year
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1988.%% Since, at the 96-sector lavel of detail, the only data available were official
figures of gross production,” the solution adopted for estimation of informal
production was to assume that subsectors belonging to each of the 18 aggregate
groups had informal activity proportional to thelr gross outputs, summing 10 the
informal estimate for the whole subgroup. This assumption maintains consistency
with the mora aggregate table. The mathodology used is illustrated in Table 4.

Table 4
Production Data for Indusgtrial Sectors
{milllons o1 Dh)
1 2 3 4 5 6
ID tobie Omciat Ad|Ratso impintd Informal dift%
Prodyction  Production [1/21 [1-21 _Production _ [SH]
MnCon! 155744 119663 1,90 BB05.1 1110.7 7.13
FoadProe 14271.1 142133 1.00 573 1932 135
AwwvTohac 77305 £980.5 128 17587 ¢D
Texties 142063 459, 1 150 4707 2 5803 a4
Clothes 4903.8 57921 154 EYERE ] 46367 6208
LeatharShouws 13815.8 2106.5 520 114208 16652 1223
Wood 4205.8 280854 150 14024 25770 8127
Paper E2B3.6 44108 142 18728 107.1 170
QuarrMin 121568 85171 178 52297 9048 744
Mating 860.9 25178 154 1a52.0 0.0
MetOb) 8287.8 54686 1.51 27082 16527 20.42
Equipm 1903.0 18677 121 3382 2.0
TranspMat 458180 422 p 1.18 7519 0.0
Elacthist 4BE73 42108 118 584 00
Procinst 1120 200.3 ass - o458 0.0
Chemicals 1775845 165554 107 1203.5 188.4 1.06
Rubber 3008 5 24467 123 se2s BL S 204
Othind §753 858 THT £89.5 q51.3 183t
TOTAL 1424222 1010838 413384 141570 964

The first column contains values from the Ministry of industry table. The
second column lists aggregats officiai production values calculated from the S6-
sector data.’® Column 3 gives the estimated informal sector imputation factors,
followed in the tourth column by the implied level of informal activity. Column & gives
the available official estimates of the informal sector. These data are taken from the
study on the urban informal sector production for the year 1988.1° The values shown
in the table are updated to the year 1920 using official quantity and price indices for
the industrial sectors.® Column 8 is the percentage differenca between the values
in column 1 and those of column 5. The final figures contained in the disaggragate
Input-Output table are obtained by multiplying the 98-sector official production
values by the adjustment ratios in column 3.
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" Table 5
Production Data for Services
{(millions of Dh)

1 | &

1O lable AdjRatic Intormal

Production [301-53). Production

Conatrucion 5181 1 o
Comnorce 378031 1.49 124807
Tranaport Ser 146488 126 2684.1
Commurnicat 3946.6 1 Q
Banking 12638 1 4]
nsurance 18119 1 L)
Lot Seryices ] 114 B5647 8
Tabw 166814 6 20214

Finally, for sectors 24 - 29 (Mining and Energy) and 126 - 133 (Services),
data were obtained from the Ministry of Indusiry table.® Table 5 contains the same
information as Tabla 3 with two ditferences. First, columns 2, 4 and 6 are omitted
since the data needed to celculate them were not available. Secondly, the
adjustment ratio is obtained in a different way.

C. Intarnationsl Trade

All the trade data used for constructing the disaggregate table come from
trade statistics of the Ministry of Foreign Trade of Morocco2 The data were

contained in text files and are organized by product. The available information
includes:

- values (in locat currency, FOB for impons, CIF for expons)
- country of origin/destination

- import tarlffs

- import Variff exemptions

The Ministry of Foreign Trade arranged these cata following the same scheme as
the Foreign Trade Yearbook published by the Office des Changss, so that there is
exact correspondence between the two sources. This scheme consists of a six-digit
product classification with 89 merchandise groups.=

The trede data were flrst aggregated into three regions: EEC, Eurape non-
EEC (ROEU) , Rest of the World (ROW). Then they were further aggregated into
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the Ag/N-Ag sectoring scheme described above. The first two regional groups wera
constituied as follows:

EEC

1 France

2 U.E.B.L {Belglum and Luxemboury)
3 MNetherands

4 Gemany (RFA)
5 haly

6 United Kingdom
7 reland

8 Denmark

9 Portugal

10 Spain

11 Greece

1 lceland

2 Norway

3 Sweden

4 Finland

5 Switzerland

8 Austria

7 Gibralar

B Malia

9 Yugosiavia

10 Turksy

11 Andorra

12 USSR

13 Germany (RDA)
14 Poland

16 Czechosiovakia
16 Hungary

17 Rormania

18 Bulgara

19 Albania

N.B. EEC is compasad of 11 countries only, becawse Belgium and Luxembourg ars
aggregaled.

West Germany Is considered separately from East Germany which |s part of the ROEU
region.

USSH is part of ROEU,
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The raw trade data were classified into aimost 8,000 different products, and
a correspondence between the six digit product classification and the new table's
sectoring scheme was devised to aggregate them. For the N-Ag sectors, this
function was already available in a correspondence table prepared by the Maroccan
sources.

For agricuitura, it was necessary 1o build an original correspondence betwesn
products and sectors, The first step was to find a correspondence between the
broad category (01) Agriculture, Livesiock, Forestry and Fishing (used in the
National Accourts and Input-QOutput table by the Moroccan sources) and the
detailed traded products. Within this category, # was then necessary to allocats the
various traded goods in the 23 described sectors. Each product is identified by a 8
digit number: the first 2 dighs correspond lo a large group (among 99 groups of
products), tha next 2 digits corraspond to a smailer sub-group and the last 2 identify
the single product. For example 03 02 30 is anchois sales and 03 correspond 10
poisson, crustaces et metiusques, 02 to processed fish and 30 to the type of fish. Of
the 99 large groups of products, only 13 contain products belonging to the category
"01" and therafora to one of the 23 sub-sectors in the new table. The aggregation
rules for each of these groups are shown in Table 6.

The first column in the Table 6 refers to the 23 sectors in the new Input-
Qutput table, the second column is the name of the sector, the third column refers to
the group numbering in the Office das Changes documentation, the fourth column is
the name of those groups (in French), the fifth column contains notes on the
aggregation rules.

The correspondance described above was used Lo aggregate imports, export,
and tariff data. The latter were calculated by applying the basic tariff rate against
c.if. import values and subtracting examptions.® These Tariff collsctions have been
further adjusted so that they are consistent with those in the Ministry of Industry
Input-Qutput table. This correction consisted simply of calculating an adjustment
ratio at the aggregate level and applying this to the figurss of every sector {the
methodology Is similar to that of the informal sector considered above).

Service sactors are not considered in the statistics of the Office des Changes
{se@ footnote 21) and the trade and larifis data for them are taken from the Ministry
of Trade table.
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Aggregation Scheme for Trade Data - Agricultura

Table 6

10 Sactes Moroccan Trage Group
1 nard wheny 19 odrdaiea W15
2 ol whest 10 cinbales 10011
00119
a Barey 10 clrpsias 100300-100354
L} Malze 10 odrias 100500-100508
5 legurmes 7 Mgumes, piartes, racikes, elc 70124 peas
ozt
Tz
bkl beans
70332 :
T
™3
TO513-70519 Baacs
TORRS- 70509
70800- 70660
78000-7 8005
L} EUGAS DO 12 okagiteur, piant nd, #ic 120314
126319
7 BUgEr cane non schngeaNG
B ol soads 12 clsaginaux, pisnt ind, st 100120789
2 aaton faw i non schangaatda
10 vecminblay ar leQumes.sfantve ;GG HG  T0100-70185°5
TO04D0-7 DA
” cHidm eI, PN WKL WG 120331 120383
" alfeia non schangaabia
1= barsim hon schangeebis
13 othar foLrage or fogUMBs, plarima racnes, Bo Tos
12 SHaGINo UK, DRt ind. w2 20330
120805
120000
12083%
kL) clitrus frulte o] fnis, cormast, SCvCINL . BOPO0-0T0e
5 olves a¥ Kgumes, planles, acihes aic s
mmn
b orapbs 08 ke, Corest, eooreas. - BO400-B04 59
17 dalas B Iruits, cormest, doorcet . B0110
13 airsand ol frars, COHDAM, doOVCSK... BO508
ons16
1% ol truk od Indlis, Comest, ScOrces. .. 81t ea
B0200-80099
0518050
80000-80999
B1100-61189
x other agr [ SUirws proct anping arim. 5091¢ halr
50380 hair
51000 vory
o6 plantws vivant, prod. vk, BO000-80900
oe CiEA, M, dpicas B0M00-20998
Excup! procetsad prod
10 vdrdales TOOG0C- 100830
10070C-100749
12 ofénaginaux, piant Ind, aic 120041
120000-120759
120850
120809
4 mat A iraxrar,k IAMOF 812 J40000- 149968
-4 | Ivesiook a1 AUTI YIYRIE
o X, prott iatk,, caud, miw) 40510 s
40531 ©E
40830 honey
40800 honay
1] ayiras prod orijine AN, 51540 aperm
= fareslry 13 mat. veg.p. beinl GO QORVR, 130000- 130210
130212170214
130218-130 260
130292130330
120032-1.J9960
- Dois H0150
ADR00
440331
034G
n Yehiog 03 paisxons crust.mcins. A0000-36858
Excopl procaesed prud
a5 Ayt prod ofigine aokin, E121Q ool
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D. Investment by Origin

The basic source for data on investment Is the table of the National Accounts,
reproduced below.&

Table 7
Formation brute de capital fixe par nature {1990)
{milifon Dh)
Malirisl ot culliage - 24392
Bitiment 156425
Travaux publics : s 1)
Aménagetment of plantalions 8984
Réwmi 422
Total §1004.7

In constructing its 1990 Input-Output table, the Moroccan Ministry of Industry
used these values in the following way: Firat, valves for Plantations and Livestock
are aggregated and allocated to Agriculture. Second, the values concerning
Construction (84tment and Travaux Publics) are again aggregated and aliocatsd to
the corresponding sector. Finally, the remaining 24,302 milion Dhs are
disaggregated amang-the 18 Industrial sectors. The disaggregation takes place in 2
steps. First, Imports of caphal goods are distinguished by sector. Second, the
residual value is supposed to be supplied by domestic production. Relevant data on
domestic production of capital goods are taken from the cfficial yearly survey of the
industrlal sector.2® For tha new Input-Output table, this procedure was replicated at
the 96-sector level, and Table 8§ below syntheslzes the result at the aggregate level.

Columns 1, 2 and 3 contain values calculated from files of the Ministry of
Foreign Trade. In particular, column 3 represents the actual market price of
imported capital goods. To obtain these values, it was necessary to apply the
correspondence, from the six digit classification to the sectoring scheme of the new
table, 0 the caplital goods subset of Imports.® This subset was oblained by using
another mapping function based on the following classiflcation of traded goods: 1.
Alimentation, Boisson st Tabac, 2. Energie st Lubrificants, 3. Matiéres Premiéres, 4.
Produits Manufacturés distinguished in 4a. Demi-Products, 4b. Biens d'Equipment
and 4¢. Produits Finis de Consommation.®




Tahle 8

investment: Aggregated Values - Industrial sectors
(millions of Dh)

1 2 3 4 5 4
Yulyes Custom Total Inveatmwni Impl led Peore
<f Imporis Duties [1+2] (0 tab) Dom Supply Dom Supply
421 541
MillCond 0.00
FoodProg c.oc
BavTobas 1,10 XL 126 130 064 3290
Texlies 76.7¢ 150 7829 108,10 308t 2824
Clothes .41 .13 086 a.70 0.15 2209
LeathsrGhoos 0.7 004 021 0 D09 3087
Weod 0.45 0.0 0.58 25280 29224 69,81
Papar 010 002 Q.12 020 Q.08 as.7e
QuarrMin 5727 1216 B9.42 86,10 2858 2903
Metindind 18924 2res nr2 361,10 143,88 29.84
bletObi 367 81 67.10 424 91 501.20 17620 29,32
Kaquipm £081.01 WET3 544774 783150 148276 1971
TranapMat 4538 67 43414 ag72.81 845220 1479.99 20
Elocimat 2518.78 879,14 28598 4923.00 202704 4117
Precinat 124376 1580 145535 1958.70 409 35 2549
Chemiocals 0.00
Rubber 184.20 5402 218.30 1087.80 BE9.30 79.93
Dihind 735 278 1014 48340 47337 57.90
TQTAL 15235.11 1661.73 1679684 24301.60 750,98 30.B8

Column 4 is the reproduction of the vector of Invesiment demand in the
Ministry of Industry tabie. Columns & and 6 are self explanatory. Note that, on
average, less than 31 per cent of the value ol Morocean capital geeds is supplied
domestically. The disaggregation of the data in column 3 does nct pose & Serious
problem since trade data are sufficiently detailed. For the residual domestic supply,
the data in column 5 were allocaled to sub-seciors according to output shares.

For Agriculture, Investment was allocated to |ivestock according to the value
in the National sccounts (Bétaif 662.2) and to Other agriculture and Forestry
according to output shares. The remaining values {Travaux publics and Batimani)
were allocated to Construction.

E. Variation of Stocks

Estimation of the Variation of stocks is based on a varlety of sources of
information. For the Industria! sectors, basic data are found in the yearly survey. ¥
For Agriculture, estimates are given by the Office National interprofessionnel des
Céroales ot des Léguminguses (O.N.L.C.L).= For Mining and the remaining
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sectors, relevant information is available from the Statistical Yearbook and the Input-
Output study of the Ministry of Industry=,

The estimates of variation of stocks for Agriculture are based on the same
assumptions employed by the Ministry of Indusiry in construcling thair table, namely
that the Cereals and Legumes are the only sectors that keep stocks. The total
Variation of stocks in Agriculture is then allocated among the Cereals and Legumes
subsectors according 1o output shares.

For the Industiel seciors, the variation of stocks was estimated at the
detailed lavel, again applying a method employed by the Ministry of Industry, i.e.
subtracting sales from production. This did not, however, result in estimates
congislent with the data contained in the 32-sector input-Qutput 1able. in order to
reconcile the two different eslimates, the detailed subsector estimates were
nomalized using the 18-sector values as control totels. For the informal sector, &t
was assumed that no stocks are kept. For the remaining primary and service
sectors, data on Variation of stocks were taken directly from the Ministry of industry
table.

F. Trade Margins, Private Consumption and Government Demand

The Moroccan Ministry of Industry estimated trade margins for its Input-
Output table from value added in the Commercs sector. For formal activities, value
added was calculated from statistics of the Direction de la Siatistique and then
corfected to take Into account informal activity by using estimates of a Direction de
la Statistique study. For tha new table, gross output shares were use to
disaggregate the margin vaiues in the Ministry of Industry Table.

Once Production, Imports, Custom Duties, Commercial Margins and
Investment, Exports, Variation of Stocks are estimated, a residual value can be
computed as the sum of Private Consumption, Government Consumption and
Intermediate Consumption. In all Moroccan Input-Output tables, Government
Consumption is not sectorally disaggragated, and in the absence of additional
information the new table follows tha same convention. Subtracting this from the
residual value gives the sum of Private Consumption end Intermediate
Consumption. Detailed data on Private Consumption are available from iwo
sources; a survey on Household Consumption® and detsiled official data for imports
of consumer goods. Unfortunatsly, the information in these sources is not quite
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aufficient to estimate sectorally detailed Private Consumption.® For both Private
Consumption and total Intermediate Demand, ditfsrent methods were applied to the
Agricultural sectors, the Industrial sectors and the remaining sactors.

For Agriculture, data from the Hougehold survey are quite detailed and allow
Private Consumption and Intermediates to be estimated separalely. The Survey on
household consumption Is the second extensive attempt of Moroccan authorities to
measure domestic living standards, the first was undentaken in 1984-83. It contains
data on rural and urban consumption patterns, size of households, head of
household employment and other factors affecting consumption. The following
expenditure categories are considered in detail: 1. Food and Beverages, 2. Clethes,
3. Housing and Energy, 4. Durable Goods, 5. Health Care, 6. Transport and
Communication, 7. Education and Leisure, 8. Other Expenditures. To aggregate the
products considered in the survey in a manner consistent with the sectoring schems,
it was necessary to build another correspondence. The estimates for private
consumption and intermediate demand that are obtained in this way, however, are
not consistent with the values contained in the Input-Output 1able. To reconcile the
two, the RAS technigus was used with control totals given by the sum of the values
of intermediates demand and private consumption.¥

For the Industrial sectors, the 18-sector values for Intermediates and Private
Consumption wera used as conirol totals and further disaggregation was undertaken
using the shares from the residual values as subsectoral wsights and the shares
betwsen Intermediates and Consumpticn as weights to discriminate between these.
For the remaining sectors - Mining, Energy, Services, and Govarnment Services -
the data wera taken directly from the Ministry of Industry table.
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G. Value Added

The main source of Value Added data was the Ministry of industry Input-
Qutput table. The Valus Added component of this table is reproduced in Table 8 in
its original format. 38

Table 8
Composanias de la valeur ajoutde
{million Dh}

YA _SAL PO TS EBE
Agnculiure 388701 98237 17300 244064
Phosphales ’ 44549 14893 3100 2emse
ActraaindrNonM ét 2034 75 140 122,%
iindraccxstital) 6569 478.1 402 1507
Combust 5ol et Péir Brut 30490 2028 &3 071
Piirols RaWinéd B578.8 1785 184.4 63147
Electriciu ot Eau €006.3 18824 12472 azEs 8
indostriss Alimanisires 15963 9130 205.0 a7e3
Autras ind Allmentalires w2349 514 8144 T8R2
Boisson KI Tabwmes B304.0 6192 4003.0 2T
Toxiiion et Bonneiwiis 2005.0 1306.7 4207 11804
HabiTamant a770.8 22554 1733 13422
Cuirs ot Shairssures 7401 .8 42670 12421 1902.5
Artivien il bols 18877 emy A33 A 5273
Papler st carton 13123 8123 2404 4308
Matirisix de onrribed agra? BI04 484 1354.9
incusirs métaliigue 7519 4808 170.8 826
Ouvrages e mélaox 18801 8661 3243 6707
Consfruction de mechines 5338 q1a9 8.8 1158
Lwhicded da tranuport AAFZA a419.7 es 317.B
Maddrisl diectrique 1108.8 B0Z.4 2428 7.4
fnalumneniy de pricision 563 2. 130 132
Chimie pam-chimia 4419 18117 6737 1166.5
Pisstique ot osouiohoise BB1 .S area 2183 2899
Autras Indusiriss 1585 Bey 138 485
B4tment Travaux Publios 11489.6 73017 21809 19370
Commurce 240950 56363 74738 70849
Transpon . 16553 4 g2re.? 10W0.6 asTA
Communioation 548 1107.0 6 6832
inatitution De arddit 88365 28947 2022 ro8s
Assuraices ELY 253.2 378 2572
Autres Serv Marchancs 25199 13094.6 81089 5090.8
Saiy nmerch da sdmin 25041.0 262790 140 480
TOFAL 2017512 P7457 .2 327737 71480.6

The valuegs of this 1able are taken from the Moroccan National Accounts
published by the Direction de ia Statistique. Due to lack of detailed data on
production subsidies and social ¢osts, these were included in Indirect Taxes and
Wages, respectively.® Various adjustments were made to the values of this table.
Since in the new Input-Quiput table Agriculture is composed by 23 sub-sectors, it
was necessary o disaggregate the values in the above table. Value added was
allocated to the agricultural subsacters according fo oulput shares. This was then
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decomposed Into Labor and Capital payments and Taxes according to their
respective shares for total Agriculture. But this was nol entirely satisfactory, since it
implied the same factor intensities throughout agriculture. Once again we overcame
this inconveniance by borrowing data from other countries. In practice we adopted
tor Moracco a simple average of factors payments and indirect 1axes shares of US,
Japan and Indonesia. To correct the excessive capital intense technology we ended
up with, we nomnalized that simple average using the Moroccan shares of
aggragate agriculture. The data we used and the method applied are shown in the
following table.

Tabie 10
value Added Estimation - Agriculture

Normal Aversges Final Valuas (MiTlions Dh)

OBl 004  S0351 4575 24444 1384

SoftWheat 0.10 AT a.04 a1s 0B 0.04 3136.1 4728 2EX6R 1375
Barley D.10 087 .04 0.15 0B 0.04 22377 3373 YE0R2 8.1
Maite 010 [vF.+ 0.04 0.15 o8 0.04 580.6 875 467 5 255
Hice 0.12 ek .3 0.03 .19 0,78 0.03 76 15 59 02
Lwgumes 0.11 o.87 0.02 <10 0.80 0.02 537.6 1042 4700 13.6
SugarBech 024 o058 0.18 033 D47 019 524.7 1764 2475 1021
SugarCanw 024 Q&8 019 .33 04?7 019 128.4 432 6.1 252
OliSeads 0.15 o] : ] oo 023 10 ) Q.02 5348 123.8 4050 a4
RowFibrs a7 079 0.03 039 059 Q.03 o957 373 667 27
Yegelablea 011 oar o [1R].} 080 002 33686 5977 2694.1 773
Allnlfs .08 051 203 0,10 By Q.04 1.3 o3 1.1 0.0
Bersim 0.06 081 a.03 0.1D as7? Q.04 qar 01 a6 0.0
Clrus 017 oa on2 028 [tirg | oce 14108 3654 10087 968
Olives 0.17 .81 0oz a:zs o 0.03 83rs 2183 596.7 219
Grapss Q17 081 0oz 428 .71 0.03 J23.8 838 2915 a6
Datas 07 oo 0.2 Q.28 0.7 o003 §86.2 151.8 419.1 153
Almonds 0,16 on3 0.2 023 0.74 0.03 11275 2610 B38.1 284
QtharFruit 0.8 Q.82 a.02 028 a3 Q02 427.0 1083 07 100
OthAgr o Q67 .03 043 055 0.03 832 389 0] 2] 23
Liveatoeh 040 051 [+1¢ ] 13-+ 039 0.09 136819 70789 53070 11951
Foresalry 0.33 o..82 D06 0.48 049 0.08 7240 3203 3559 378
Flahing onn 063 002 04 051 . 0C1  2s172  115eA  12A18 844
Tot aveng s 018 078 on4 0.28 088 0.05 466701 1222289 215840 20833
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Table 11
Value Added - industrial Sactors

Vidd Lab Tax+Lap A VA Ad| LAB Ad] CAP
Survey Survey Gtk

MiiCon! 18873 620.5 8823 0.85 .10 0.58
FoodProc 31024 19720 12838 104 1.38 0.56
BevTobud 52068 4980 47057 102 1.24 0,15
Taxities 2600.0 13320 +508.3 112 0.98 .73
Clothes 1881.0 12127 1515.5 200 1.08 089
LoatherShoow 614 54 2 3144.5 1314 1202 oM
Wood a51.2 a5 8610 258 T 0.61
Faper 1247 9 464.8 o000 1.05 123 0684
QuarrMin 18 839.1 23433 t2 1.1 0.80
Metind 653.5 883 2723 110 555 054
MeotOb} 14223 Tip.3 1003.0 1.17 0.90 0.68
Equipm 524.1 2362 2149 1.02 1.35 0.54
TranspMat 11512 4B30 0973 102 104 C45
Efscitiat 10833 A489.8 6072 1.02 1.00 0.59
Precinal 573 05 282 1.02 1.13 050
Chemicals 33189 12833 832 1.04 128 0,63
Rubber 8307 axh n 4882 104 1.18 066
Othing 8 187 £73 483 447 Nr2

For the Industrial sectors, the adjustment ruies are shown in Table 11 above.
The starting point is Table 9. The data contained In columns 1 and 2 of Table 10
are derlved from slectronic files of the Ministry of Industry* and they reproduce the
results of the official yearly industrial survey. Column 3 Is the simple sum of the
values of Indirect Taxes and Capital payments from Table 9. From these data the
adjustment ratios of columns 4,5 and 6 were calculated, which were then applied at
the B6-sector disaggregate levet. Column 4, in Table 11, is the ratio of column 1 to
ihe relevant data fram column 1 in Table 9 and is used to reconcile Value Added
from the Industrial Survey with the control totals in the Ministry of Industry table.
Column 5 is calculated similarly and Column 6 considers the proportion that should
be attributed to Capital of the residual valua in Column 3. in fact this proporticn is
calculated as the ratio of Column 3 to Column EBE in Tabla 9. The values for
Indirect laxes are calculated as a residual. For the remaining sectors (Mining and
Energy and Services ), the valus added estimates and its decomposition are taken
from tha Ministry of Industry Input-Output table.
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. THE 1390 MOROCCAN INPUT-OUTPUT TABLE

Table 12 below prasents the complete Input-Output table, the construction of
which was described in the pravious section. The units of account are millions of
1990 Morocean Dirhams. Accounting groups for the table are described in greater
detail in annex 1 of this report. The table itself Is available on electronic media
(diskette) by written application to the OECD Development Centre.
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Table 12: input-aitput Tabie for Morooso, 1990
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Iv. AN OVERVIEW OF MOROCCAN ECONOMIC STRUCTURE AND
LINKAGES

A. Genersl Economic Structure

This section presents a survey of the sectoral structure of the 1890 Morocean
aconomy, with special attention to the composition of production, demand, factor
income, and trade. In order to summarize the information conteined in the detailed
input-Output table, & more eggregated table was constructed.  This partial
eggregation details all 23 agriculture sestors while the remaining 32 sectors
correspond to the Ministry of Industry table.

The basic structural information is presented in Table 13 below. Columns 1,
2. 3, 4 and 5 cover Gross Output, Vaiue Added, Domestic Damand, Import and
Expont shares respectively, At a more aggregate lavel, note that Agriculture
provides 12 per cent of total Gross Production and almost 20 per cent of total
Value Added, while for Industrial sactors the cotresponding figures are 33 per cent
and 20 per cent and for Services, 47 per cent and 52 per cent respectively.
Domestic Damand almost 26 per cent Agricultural products, 37  per cent for
industrial goods (note that the highest shares are for food processed products) and
a0 per cent for services. As far as trade is concarmnad, Morocco 1s much more
export-dependent than import-dependent in Agriculture, with particularly high
depandence on tree crops lika Citrus (3.4 per cent} and on Fishing (6.7 per cent).
Note the high export share ot Phosphates (8.8 per cent), and that export shares for
the first 6 industries (Food, Textiles, Leather, etc.) are higher than their import
shares, while the reversa ls true for the heavy industries and equipment. As one
would expect for a country in the intermediate stages of industrialization, overall
import shares ara highest in Manutactures.

The next column caplures the ratios of labor to capital Value Added in per
centage terms. These ratios grow, although nct smoothly, from 57 per cent for
Agriculture® 1o 152 per cent for Industry to 291 per cent for Services. Note that the
capital component of value added dominates i ihe Refined petroleum sector and
while that of labor predominates in the Public Administration secior.A?

Columns 7 and B measure trade dependence: exponts as a share of gross
output and imports as a share of damand, respectively. Import dependence is
generally higher than export dependence. As expected, for Agriculture the most
export-inlensive sectors are Citrus (68 per cent) and Fishing (75 per cent} which
together account for almost threeé quarters of total agricultural exports. More import
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dependence is recorded for Cereals. The highest import dependence rates ara for
minerals {exciuding Phosphates) crude oil and Metal Industry.

The last six columns show the regional pattern of Marocean imporls and exports.®?
It is interesting 1o note that for Agriculture, Marocco relies on import supply (4.8 pst
cent of total import) mainly from the ROW region, whereas its main export market is
the European Community. A liberalization of agricultural trade with 1he Jatter region
might thus entall substantial gains for Morocco.  For Industry, Moroccan
dependenice upen the EEC is at almost the same level for imports and exports.
Nota, finally, that the third region {non-EEC European countries) currantly accounts
for a relatively small proportion of Moroccan trads, except for imports of industrial
sectors {11 per cent).
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Table 13: Sectoral Structure of Output, Demand, and Incoms
{all figures in percentages)

X ¥h R M £ Vivk wmwm
HardWhoet 1D 14 24 a ful 19 1} 0 0 [ ¢ 0 a 100
Somviheat 1.1 1.4 1.3 18 R 19 e} A 51 Q & ¥ (1 [ ]
Barley & 13 7.2 g 1] 19 o ! 53 0 a7 0 0
Maize 2 2 2 2 D 19 g 31 1 0 o« o g 10
Rke Frl i} A 2 i} 25 o 0 3 0 o7 Q D q
Logumes 2 A A 0 4 22 15 ] o5 5 0 47 a 53
SugarBaaty 2 ) A D o i i} 1] v} 4] o o 0 D
SupwCane A g o a n bl | a 0 o D 0 0 0
QiiSweds 2 3 3 J o X 2 ¥4 70 B s 42 o 57
RawFibre D a Ju} D Is] &4 a 0 a [+ 9 i 1] 0
Vogatahlos 1. 721 S 17 2 14 4 o8 v} 2 97 1 !
Altalia D 0 i D D i} g L)) 1} C 0 g o o]
Batsim D 0 D0 n} n 0 1] ¢} 0 0 v] 0 0
Chrus & 7 4 D A ") &0 0 0 a 0 n 15 12
Olives 3 4 o 0 D 2% g 2 Q 0 a 51 0 49
CQrapes A 2 2 ) I 30 ] 1 1 o] Q 19 a Bl
Daws 2 A A 4] n X a] 1 0 0 1 100 8] o]
Almatwds A ¥} B 0 A at 2 4] 4] c o a4 3 N
OitverFrult A 2 3 0 0 3 3 5 3 s o8 7 2 22
OthAgr J1) 0 4 20 15 78 444 183 3 a] o7 po! ] 22
Livestock A5 B8 &8 A o 13 8] 0 63 az 5 % 2 81
Feramery 2 A ¥ 2 1] 23 Q [ 3 8| o7 20 D 10
Elanig 8 1a ? g &7 = 78 0 & 18 5 & a4
“Tothgric 121 184 178 4B 13248 &7 0 ¢ 4 1 70 &0 5 po-
Phoaphatss 14 23 -1 0 B8 &5 53 V] 9] 0 o 2 % a2
NorMethvin 2 .4 R 42 F &5 N 2844 ] 17 a7 42 > 20
MaMin 2 A o} A 30 M6 1M 1342 43 5 5 77 o 13
CrudePetrol A A A 162 0 X9 o 1254 3 1 B& 0 0o 1o
AefinPatol 34 35 18 5 3l 3 L} 18 -1 2 a3 a3 0 17
Electiicity | F-I N 14 0 0 4B 0 0 Q 4] 0 0 Q V]
MilCont 37 g &8 17 a4 24 g s} p-) Q % & 1] 15
FoodProa 33 17 &5 24 54 24 %7 14 55 16 b 75 3 i
Beviobas 1B 27 20 2 A a8 1 14 a2 )] 67 &8 0 a2
Textias 33 1.5 ¢ 1 e 112 2 272 &9 & 2% 78 2 p.s)
Ciothas 2.1 19 27 1 RS 184 25 1 &7 2 3z <] 1] 7
Leathar3hoes 32 as b 5 25 24 7 il & ol 10 73 1 26
Waad 10 e 8 a7 9 57 L S 4 | ) k.~ 3z & 18 0
Papar 15 4 $ 24 12 % 8 o7 B3 42 ] . 1] @ 3
CurrMin 29 1.7 7 14 5 &7 2 a 74 10 i3 ) 3 58
Mstind L A 4 6B & 237 7 837 73 ¢ 18 Lo 1 ol
MatOb} 1.9 g U 28 2 98 2 a3 a2 4 14 37 Q 63
Equipm A 3 15 94 3 & ) a0 12 ;| 47 4 o
Tranaphiat 1.2 & A2 97 3 15 A 1 & & 25 o2 8 a0
Electhat 13 & % 45 A1 W4 % 78 0 9 X 77 (1] 2
Precinst R D g 23 o248 27 68 M & bk 11 12 43
Chemicais 42 8 830 106 W7 1w | 1e 78 12 12 8 n 52
Rubber 7 A 7 1.8 R b 7 a2 75 5 19 49 0 51
Qhind 2 i 5 & 118 g 3 70 a2 pal |
TotMnrud 314 206 370 L8R 542 182 v} & & ! .V &b 5 0
Constuctn 68 53 12 b L k2 0 0
Commerce B 119 D it} 4 1% 0 0
Transport 34 83 14 }49  15H 19 14
Communicin L 18 P 0 N &b 1 2
Baming o A3 2 Q 2 78 0 0
[EFIE e A D 5 0 2 58 & k.
OthSarvices 156 W16 120 22 T2 2% 4 &
PublicAdmin Bl 2% 148 Ju! D 2558 f ¥}
Tal Services 473 fla& 406 30 1458 7N 1] 2
Toml o0 1000 1000 1000 1000
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8. Somea Proliminary Multiplier Estimates

As aconomies go through the transition from prodominately agrarian activities
to greater diversification and increased reliance on income from manufacturing and
modern tertiary sectors, extensive structural adjustments take placa. When this kind
of development transition proceeds smoothly, it is largely mediated by direct and
indirect linkages between agricultural and non-agricultural activities. The new
Moroccan Input-Output table reveals the structure of the economy's agricuttural
production, as well as direct links to other sectors, al an unprecentented level of
datail. In this section, multiplier decomposition methods will be applied o look
pehind the direct linkages at the myriad of transmission mechanisms which relate
rural and urban incomes to one another. These linkages can be gxpected to play a
key role in the course of Morocco's development during the next decade.

To sharpen the tocus on Ag/N-Ag linkages, a method of regional multiplier
analysls developed by Round (1 982) will be applied to the table. Consider the
aggregated Input-Output table of the last section, paritioned into 7 agricultural
activities, m non-agricultural activities, k value added categories, and f final demand
components. This table takes the form

Tnm Tnf
Tw Tan Tw {1}
Tw Tom O

When this transacilons table is column normalized, the following accounting identity
holds: '
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; Vol_ fAw AT Vs] [ Avos
i Pl S el

A, O 0 A,
—(B+Gjy+x—[b0 Am]+[Am OD’HX

=(I-By'Cy+(I- By 'x

=(I-{- By Cy "~ By 'x
={]-D)y'(1-B)"'x

= (- D)1+ D)/~ BY ' x
= MMM

=M (2}

In this multiplicative decomposition of the matrix M, the three factor matrices each
represent different components of the economywide income generation process.
The first matrix,

@

M =u-m*‘=[””"" o ]

0 M,

gives the so-called own-effect multipliers. This matrix details linkages within the
agricultural and non-agricultural groups. The second matrix represents the first
order indiract effects, i.e.

M, =(J+D)=r+(r-a)-"c=[ ‘ Ml"”A’“] (4)

M, A,

These are composed of open-loops or direct transfers from outside the economy
(representad by the identity matrix 1, and first round indirect transfers given by the
off-diagonal expanditure coefficiencts in B, plus their cumulative within-group eftects,
represen ted by the multiplier matrix (-B)-1. Finally, the third factor matrix is
composed of so-called closed loops, L.a.
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(5)

M, = (- P )—1 - [‘_ D0, 0 jld

0 I - Dmu-m

This matrix traces the income linkages which originate withing each group, are
transmitted 1o the second group by first order links and, after running their course in
the second group, return to the first to complete a closed loop. Taken together, the
three factor matrices account for all the income linkages endogencus {0 the
sconomy Iin question, decomposing therm according to origin and destintation in
agriculture and non-agriculture.

The product factorization in equation (2} is mathematically intuitive, but the
role numerical estimates in a matrix product are quite difficuit to interpret.  For this
reason, the Moroccan Input-Output table will be decomposed in an additive manner
which, subtracting the identity matrix to evaluate only endogenously generated
income, takes the form

= (M, — MM, + (M, —DM, +M, -1 {6}
=N3 -I-N,_ +N.| -]

The following six tables summarize the decomposition results. Noting that all
three factor matrices are either block diagonel or block off-diagonal, each can by
more suctinctly reprasented by two submatrices. Tables 14 and 15 correspond to
the two diagonal blocks of the own effects matrix N1, Table 16 and 17 to the off-
diagonal blocks of Np, and Tables 18 and 19 1o the diagonal blocks of Ng,
respectively. The units of the tables are percentages of any initial injection from
EX0genous sources.
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Table 15: Non-Agricuttural Own Effacts - Nimm
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‘table ¥7: Open Loop Links from Agricultura to Non-Agricutiur {N2mn)
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Table 1t Cloxad Loap Links for Non-Agticulture {Namm}
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As Is apparent from the own agriculture effects in Table 15, linkages between
agricultural activities in Morocco are relatively weak, the sole axception’s being
Livestock's demand for its own output for breeding purposes. Non-Agricultural own
linkages, by contrast, ara quite strong in many cases.

Open loop linkages from Non-Agriculture ta Agriculture (Table 16) show only
food processing (sectors 30 and 31} as having significant dewnstream links. By
contrast, Agriculture's demand for Non-Agricultural inputs generates larger and mora
extensive open loop links {Table 17).

Finally, closed loop atects (Tables 18 and 19) are almost uniformly negligible
for the two-sector groups. This further emphasizes the relative isolation of
agricultural activitiess within the Moroccan economy, both with respect to Non-
Agriculture and with respect to cne another, Although Agriculture has significant
requirements of Non-Agricultural inputs, there is litle domestic damand for its output
as sn mtermediate preduct. This is consisient with the subsistence and export
emphasis of current Moroccan agriculiure, but it implies that significant value-added
in processing agricultural outputs, in terms of textile and other itght industries, is not
being realized. Only the food processing industries have strong backward linkages
to agricukture. The fact that these mullipliers are drawn fram an Input-Output table
does blas them downward, hawever, since income-expenditure finks to consumption
and other domestic demand are not endogenous. When this table is integrated into
a complete social accounting matrix, it will be possible lo follow the more extensive
triangular linkages between Non-Agricultural activities, factor incomes, and demand
for Agriculture in tinal consumption. This will undoubtedly reveal large incoms
tramsmission finks betwean the two groups of activifies.+
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