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CHAPTER 4: THE SOCIAL ACCOUNTING 
APPROACH: SOCIAL 
INTERWEAVING, POLICY IMPACTS 
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4.1. Introduction 
 

This chapter examines the differential implications of general economic policies 

for the factorial and social distribution of income and their impact for conflict 

reduction; we firstly discuss the social accounting matrix (SAM) approach. 

Arguments for the use of this approach are reviewed along with the underlying 

theoretical issues. Then economic relationships between different stakeholders 

are analyzed in order to show the policy impacts in terms of income and their 

possible implications on conflicts.  

The SAM is the basis to the commune level CGE model developed in chapter 5 

in order to address complementary issues. Although no model is fully able to 

meet the real world complex nature, it is expected that our approach will 

usefully depict the linkages between the stakeholders and particularly highlight 

the income impacts of policies in the Madiama commune and their implications 

on natural resource use. 

 

 

4.2. The relevance of the Social Accounting Matrix approach 
 

The diversity of stakeholders in the Niger River delta region of Mali had 

benefited from an abundant natural resource base for centuries. Nowadays, this 

former productive area faces a decline in its potential and subsequent conflicts 

appeared among users. A better understanding of the linkages between 

stakeholders is required if the commune has to make any decision towards 

solving/mitigating conflicts. Agricultural households in Mali as in most 

developing countries, represent over 70-80% of the national economy. 

Alternative policies affect their behavior in different ways and it is essential to 

know which factors determine levels of production, factor input demand, 

income, consumption or labor supply. 
Household modelling is usually designed to capture the relationships between 

these variables in such a consistent way that the results can be used to predict 

the effects of policy interventions. They are developed when market 

imperfections are absent and households are assumed to be price-takers.  
Econometric methods and mathematical programming are usually developed to 

derive results on household behaviour: demand, profit functions, elasticities for 

instance and the first-round impacts of policy changes (Taylor et al. 1996).  

Non-separability issues have been accounted for in some household models (see 

Singh and Strauss, 1986); in other words, the assumption that farm households 

do not maximize sequentially profits and then utility, but rather simultaneously, 

is usually made. Such an assumption revealed to be particularly relevant mostly 



 

 

 

64 

in the presence of imperfections (failures) in market that have direct relevance to 

the utility of households. (See section on model specification hereafter). 

Although very useful in a partial analysis framework, household modelling is 

alone can be misleading since: 

a. the approach ignores the general equilibrium effects of policies on 

households (Singh et al. 1986). Household-farm models do not capture 

the income and the general equilibrium effects affecting policy outcomes; 

they are unable to provide guidance on the indirect effects of exogenous 

changes on incomes and production in the local economy taking place 

through interactions among activities, factors and households (multiplier 

effects). Impacts of policy interventions may then be nil or weak on some 

households but reveal to be important on others, depending on the nature 

of interactions (see for example Subramanian and Sadoulet, 1990; Taylor 

et al., 1996); 

b. Inter-linkages among households and between households and other 

economic agents are not accounted for. While individual household-farms 

can be considered as whole micro-economies, any analysis limited to 

households is incomplete because household interactions are not 

examined. For example, we know that natural resources are managed at 

different levels, particularly at the individual household level and/or 

commune level. Modelling at the smaller and individual level of 

households does not account for the interactions with other natural 

resource users whose behaviour also affects natural resource profile. 

”Where economic linkages among households are important, micro-

economic household models may produce misleading findings, including 

biased estimates of the impacts of policy and market changes on the rural 

economy”. Ignoring “local (village or commune-wide) economic effects 

may give a quantitatively if not qualitatively distorted view of policy 

outcomes” (Taylor et al., 1996, p.6). 

Definitely, modelling households as micro-economic agents partially illuminates 

impacts of policy interventions. Farm- households should be deemed to be parts 

of the whole economic community and be modelled as such i.e. put in 

interactions not only among themselves but also with other components/partners 

of the local economy (government, rest of the world…). Whenever interactions 

are manifold between households, partial equilibrium analysis reveals to be of 

less relevance; this kind of analysis is not useful since there are too many factor 

and commodity) markets in which competition for scare resources exists. 

The only data on farm-households (pastoralists and farmers) are obviously not 

informative enough for decision-making at the commune level which goes 

beyond individual farm level. In our case, since interactions between households 

are not only numerous but have a direct bearing on natural resources, a Social 

Accounting Matrix (and later a general equilibrium model accounting for the 

farm household specific circumstances at the commune level) is appropriate to 
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complement and improve household-farm information to be used by the 

empowered commune through decentralization laws. 

 

 

4.3. The Social Accounting Matrix Approach: Background and uses 
 

The SAM approach traces its distinguished ancestry back to 1758 and the 

Tableau Economique of the famous French economist Quesnay where the 

circular flow of an economy was first envisioned. In the latter part of the 19
th
 

century, another French economist, Léon Walras, added mathematical rigor and 

expanded the idea into the concept of general equilibrium where all flows of an 

economy are brought into equilibrium through the actions of markets. Formal 

and continuous measurement of these equilibrating flows at national levels 

didn’t begin in earnest until after the crash of 1929 when developed countries 

began to recognize the need to develop a comprehensive system of national 

accounts to better understand the interrelationships within their economies and 

to use it as the major yardstick for measuring economic progress (through GNP, 

NNP).  The economy-wide model implicit in the system of national accounts 

was taken one big step further by Nobel laureate Wassily Leontief, developer of 

input-output analysis.  Leontief used data from the national income and product 

accounts for the US to develop and use fixed-price multipliers to analyze 

consequences of changes in the final demand for the different sectors of the 

economy. Subsequent to this, input-output models of many developed countries 

were created and used for similar types of development planning.  They 

continue to be a primary tool for regional economic and environmental analyses.  

Primary credit for the development of the SAM approach goes to another Nobel 

Prize laureate, Sir Richard Stone. This SAM framework was constructed by 

Stone to reconcile the I-O analysis (based on technical linkages) with national 

income and product accounts for the purpose of planning and policy analysis 

(Taylor et al. 1996). Stone added economic and social structure that both 

complemented and completed the production information found in the input-

output sectors. Social Accounting Matrices thus originate from input-output (I-

O) models; they are primarily concerned with economic flows between activities 

in the process of production and focus on production activities and generated 

value added (Miller and Blair 1985). Beyond the I-O focus on production 

activities, they include issues of income distribution, the households being the 

salient unit of analysis. SAM models are much more detailed and more 

comprehensive frameworks which deal with interactions between economic and 

social structures in order to address policy issues. A SAM provides a 

“framework for collating, reconciling and presenting a detailed quantitative 

picture of an economy” (Pyatt, 1985, p.337); it is “a representation of economic 

accounts of a socio-economic system which captures the transactions and 

transfers between all economic agents in the system” (Round, 2003, p.14-2). By 
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providing a comprehensive, time-exposed snapshot of an entire economy, it also 

creates the statistical foundation for a model of the economy from which 

interventions could be simulated. It also allows for significant unit 

disaggregation, thereby permitting an analysis of the distributional consequences 

of policies and other exogenous factors.  

Due to their flexibility both in topic and scale, SAM frameworks have been used 

quite extensively for planning purposes and to address a large range of issues.   

At the national level, analyses were conducted in several countries using SAM 

approach: Defourny et al. (1994) for the Korean economy, Pradham et al. 

(1999) for India, Dorosch et al. (1991) for Madagascar, Pyatt et al. (1979) for 

Sri Lanka, Arndt et al.(1998) for Mozambique and Roland-Holst (1988) for the 

USA, for example.  

Although starting at the nation-wide scale (see Pyatt et al. 1979 for an extensive 

reference to the scale and the variety of disagregations) SAMs for lower levels 

(village or region) have been developed and are as consistent and relevant as 

those for a country. This is so because the interrelatedness of sectors is 

irrespective of the economy’s size or complexity. Moreover, village or region-

level SAMs may be particularly relevant because they bridge the gap between 

microeconomic household-production models and regional models.  Regional 

versions of SAM are even recommended (since they capture regional 

differences, Komen, 2001, p.115) and have been then recently developed. In that 

vein, SAM analyses in developing countries have been recently conducted at the 

village or region level. Golan (1996) constructed a SAM for a Senegalese 

village; Subramanian (1988) using ICRISAT data modelled the production and 

distribution in a dry-land village economy of India in a Social Accounting 

Matrix. Lewis et al. (1986) used a SAM framework to stress economic linkages 

in a small regional economy in Kenya (Kutus region). Furthermore, the 

flexibility of the SAM approach allowed  researchers to address specific issues 

such as migration (Adelman et al. 1988), household nutrition and economic 

linkages  (Ralston, 1996), environmental issues (Golan et al. 1995, Reilly et al., 

1994), tourism (Wagner, 1997), poverty analysis (Thorbecke et al. 1996),… 

Due to the fairly simple theoretical basis of the SAM, “the economic activity of 

the whole economy is visualized as if it were covered by one huge accounting 

system” (Leontief, 1936, p.106); and the SAM approach is particularly 

interesting due to some of its desirable characteristics: 

(a) the double-entry accounting requires that, for each account, total 

revenue equals total expenditure; this allows for a check for 

consistency; 

(b) Account definitions are flexible, which is particularly advantageous in 

the case of natural resource management. In the present research, the 

methodology allows for disaggregating specific sector elements 

involving various production activities (crop, livestock, income 
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generating activities) and specific households (farmers, agro-

pastoralists, sedentary and transhumant pastoralists) in order to 

understand inter-linkages among groups and to assess impact of pro-

growth interventions. Farming, herding and income generating 

activities compete for labor, land (for cropping, grazing and watering), 

inputs (fertilizers, pesticides, feed complement, veterinary supplies for 

example) and capital; this produces output, but develops some 

consumption/income patterns among households and sets a network of 

relationships between them.  A SAM model can successfully capture 

the commune-level linkages between and among decision making 

units33 and map distinct multipliers for the commune growth, income, 

and employment; 

(c) Inputs for a SAM as well as outputs from SAM can provide a 

comprehensive package of economic information for the commune. 

Multipliers are computed to summarize linkages between production 

structures and income distribution (Pyatt, 1991) and provide 

implications for policy (see Thorbecke et al. 1996; Pyatt et al. 1985 

op. cit. for various possible policy uses of the SAM). Those multipliers 

offer important information to commune level decision-makers on the 

prospects for, and differential impacts of, economic growth on the 

various sectors. This has direct implications for who benefits and loses 

from policy changes and, by extension, how conflicting sectors benefit 

and how they might accordingly react to changes. 

 

 

4.4. The SAM structure 
 

4.4.1. The Input-Output model 
In order to better present the SAM schematic, the I-O model in material balance 

as well as in nominal equations is examined. 

 

Material balance equations 
The I-O model forms under some assumptions, the basis of an economy-wide 

general equilibrium model focusing on production. The I-O matrix can best be 

illustrated for a simplified situation, where n goods are produced which are 

numbered i=1, 2,…,n. The basic idea is that each good i is produced by making 

use of the other goods as inputs. Let 

yi be the production of good i; 

xi the final demand for good i; 

                                                 
33

 ‘Institutions’ in the SAM/CGE jargon. . The expression “decision making unit” (DMU) 

instead of institutions is used here and in chapter 5 in order to prevent semantic confusion 

with the term “institutions” used in chapter 3. 
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yij the quantity of good i used to produce good j;  

yj the column total for good j; and, 

ijA  the requirement of input i to produce one unit of good j.  

From the definitions, it follows that 
j

ij

ij
y

y
A =  (4.1)  

It can be written 

 

∑
=

=
1j

jiji yAy + xi  i =1,2,…,n (4.2) 

 

or in a vector notation xAyy +=  (4.3) 

 

with the n-dimensional vector y consisting  of elements y1, y2,…,yn, the n-

dimensional vector x of x1,x2,…,xn and the nxn matrix A of elements Aij, 

i=1,2,…,n,  j=1,2,…,n. Each row i of matrix A refers to one good i, each column 

j to good j. 

From (3) it can be derived the so-called Leontief multipliers as follows: 

 

xAyy += ⇒⇒⇒⇒ xyAI =− )(  (4.4) 
 

with I being the nxn identity matrix; Iij =0 for i≠j and Iii =1, i=1,2,..,n. 

If the inverse matrix (I-A)
-1

 exists, then it can be written: 

 
xAIy 1)( −−=  (4.5) 

 

If the final demand of all products is given, then (4.5) calculates the total 

production of all goods. 1)( −− AI  is the Leontief multipliers matrix and 

determines the total production given the final demand. 

 

Nominal balance equations 
In order to better understand the similarity between I-O model which is mostly 

in material equations and the SAM which is nominal terms, it is more 

appropriate to start with a nominal I-O model. Rather than making a distinction 

between n goods, a distinction is made between n economic sectors. In each 

economic sector an aggregate good is produced. The output of each sector is 

expressed in financial terms, the value of the aggregate good.  

Let iP  be the output price in sector i; we can write: 

 

iiij

j

iii xPyPyP +=∑
=1

 (4.6) 
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Giving the constant I-O coefficients assumptions, we still have
j

ij

ij
y

y
A =  (4.7) 

 

In any given year, the ratio 
jj

iji

j

iji

yP

yP

P

AP
=  holds ( jP  the price in sector j). (4.8) 

 

For a base-year, prices can be all set to one so that and Eq. (4.7) and (4.8) are the 

same. 

Equation (4.6) can then be rewritten as (4.2) with the same results as in (4.5). 

This is so because we considered a period of time (base-year) where prices are 

assumed fixed.  

From now on, it should be clear that the mechanics of getting the multipliers are 

the same in the I-O and the SAM (see below), particularly because is 

constructed for a year where prices are fixed. 

4.4.2. The Madiama SAM basic structure  
The SAM structure is similar to the I-O model in nominal terms. It has proven to 

be convenient to make not only a distinction between economic sectors 

producing various (aggregate) goods, but also sectors which consume goods, 

such as households, firms which accumulate capital and the government. The 

distinguishing feature is that the table includes not only the intermediate 

transactions but also socio-economic accounts such as factors of production, 

decision making units34 (households, firms, government) capital accumulation 

and the rest of the world. The term “good” is used in a more general way and the 

term “account” is rather used; the SAM matrix is a set of sub-matrices. A 

schematic illustration of the basic Social Accounting Matrix for the Madiama 

commune is presented in Table 4.1. Non-zero cells represent the payment by 

account j to account i. 

The SAM portrays all the economic activities of the whole system 

(consumption, production, accumulation and distribution) and is therefore more 

complete than I-O models. It tracks markets and non-markets income and 

resource flows, which allows it to better display the linkage between income 

distribution and the economy structure. 

The SAM records the transactions in FCFA (the local currency) between 

accounts into the matrix cells, say yij; the yij are payments from the accounts j to 

accounts I; yi is the total payment for account i across the j columns. The three 

basic forms of economic activities are present in the table: production (accounts 

1-3), consumption (accounts 4-7), accumulation (account 8) and the rest of the 

world (account 9). The resulting data system links production accounts, factors 

                                                 
34

 They usually include households and government.  In our study, the mosque is also deemed 

to be a religious decision making unit. People, on an annual basis contribute to its functioning 

through gifts recommended by the Muslim religion. 
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of production and decision making units and captures the circular, complex 

inter-linkages among (a) production activities, (b) factorial income distribution 

and (c) the income distribution among decision making units and particularly 

among socio-economic household groups (Defourny et al. 1994). 

 



 

Table 4. 1.: A Basic Social Accounting Matrix (SAM)   
ACCOUNTS (1) (2) (3) (4) (5) (6) (7) (8) (9) TOTALS 

Activities 
(1) 

 Domestic 
sales 

       Sales of 
production 

P
ro
d
u
c
ti
o
n
 

Commo-
dities (2) 

Intermed
iate 
consump
tion 

  Household 
consump-
tion 

Mosque 
consump-
tion 

    Fixed capital 
formation and 
change in 
stocks 

Exports Demand for 
commodities 

Factors of 
production (3) 

Value-
added 
payments 
to factors 

       Factor 
income 
from Rest 
of the 
World 

Factor 
income 
receipts 

House-
holds (4) 

  Factor 
income  

Inter 
Household 
transfers 

  Current 
transfers 
to house-
holds 

   Current 
Transfer 
from 
Abroad 

Current 
household 
receipts 

Mosque 
(5) 

    Household 
Transfers 
to Mosque 

         Current 
Mosque 
receipts 

Govern-
ment (6) 

       Direct 
Taxes 

  Current 
Government 
receipts 

D
e
c
is
io
n
 m

a
k
in
g
 u
n
it
s
 

Tax 
(7) 

    Direct 
taxes 

       Current Tax 
receipts 

Capital 
(accumulation) (8) 

   Household 
savings 

      Capital 
receipts 

The World 
outside the 
geographic area 
of analysis 

(9) 
 Imports  Household 

Transfers 
to Abroad 

   Current 
external 
balance  

 Aggregate 
receipts from 
Rest of the 
World 

TOTALS Costs of  
produc-
tion 

Supply of 
products 

Factor 
income 
pay-
ments 

Current 
household 
outlays 

Current 
Mosque 
outlays 

Current 
Govern-
ment 
outlays 

Total 
tax 
pay-
ment 

Current capital 
outlays 

Aggregate 
outlays to 
Rest of the 
World 

 



 

In the case of Madiama, the transaction payments were derived from the 

collected data. For each group, average values were taken; since each group of 

stakeholder is only a sample of a larger group in the commune, expansion 

coefficients were used to get values for the total population to construct the 

Social Account Matrix (SAM) for the commune35. Production budgets were 

computed for each activity; producer prices were multiplied by corresponding 

quantities to get domestic sales. Input purchases are quantities valued at their 

market prices. Similarly, expenditures for each commodity are the quantity 

purchased valued at consumer prices36. 

Activities: In Table 4.1, domestic sales are presented in the cell (1,2); they are 

the total production in each activity valued at producer’s price. For example, 

total production of sorghum, millet, livestock or rice valued at their respective 

producer’s price. Totals (in the totals column) i.e. the corresponding yi, are the 

sales for each activity (see below for details on the activities).  

Commodities: This account is also part of production. Some may be produced in 

the activities listed above and others like retail trade, handicraft commodities are 

included to encompass all commune commodities. 

The corresponding row includes commodity consumption by (i) activities, (ii) 

households, (iii) consumption for fixed capital formation and (iv) exports. The 

row total represents total demand for each commodity. The cell (2,1) 

corresponds to the transaction table in the I-O model in monetary terms; it 

represents intermediate consumption for goods in the production process. For 

instance, crop seeds used in the Activities accounts such as Millet, Sorghum, 

Vegetables,…are demanded to produce millet, sorghum and vegetables 

respectively. It may also be the consumption of livestock production like manure 

to produce the above crops or the demand for veterinary products by small or 

large ruminant account to retail trade. 

The entry (2,4) stands for the household consumption of the commodities 

(crops, livestock, natural resource, retail trade items,..) while (2,5) (2,8) 

represent the expenses for commodities by the mosque and for accumulation 

(capital formation) purpose respectively. In the Madiama case, capital formation 

was mainly acquisition of animals in 1998, as it is the case in most sahelian rural 

areas. Commodity exports appear in cell (2,9): for each commodity, the 

collected data permits to derive exports (commodities sales to the rest of the  

world) since the use of produced  goods was recorded by destination. 

Factors of production: they include family labor, hired labor, land and capital. 

                                                 
35

 See INERA’s website (www.inera.bf) for details on the computation process 
36

 It happened that the interviewee could not give both quantities and unitary prices, but only 

total expenditures or total costs for the commodity or input. In such cases, the value in FCFA 

was considered; quantities were valued at average prices. For some goods such as manure 

which have no regular market, their prices were estimated with the producers. 
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Each of them contributes to the value-added; each entry (3,1) gives the part of 

the value-added paid to each of them. Usually, the valuation of the contribution 

of each poses some difficulties for the following reasons:  

 

• the family labor is not a marketed factor; its valuation can be made only 

through some estimation; and,  

• the land contribution cannot be observed either. 

Given such difficulties, secondary results on family labor and land returns 

derived from ICRISAT crop budgets in Burkina Faso in a similarly region (the 

sahelian region of Burkina Faso) was used (Matlon et al., 1989)37. The 

corresponding yi is the total factor income for each factor. 

Households: Four groups of households are present: farmers, agro-pastoralists, 

sedentary pastoralists and transhumant pastoralists. For each group, records are 

presented on factor income (entry (4, 3)), inter-household transfers (entry (4, 4)), 

current transfers to households by government (cell (4, 6)), and net current 

transfers from abroad (entry (4, 9)). The row total represents current household 

receipts. 

The mosque: a relatively important institution in a commune where the majority 

of the population is Muslim. Most households give part of their production for 

religion purpose to the mosque. Entry (5,4) represent such transfers. 

The central government and Tax: the former is included to account for the 

governmental investment or expenditures on behalf of the households (entry 4,6) 

while the latter represents the tax paid to government (entry (6,7)). 

Capital: its records household investment (in column) and savings as well as 

balance in foreign trade on capital account in row. In cell (7,4) appear  

household saving, mainly in terms of animals acquisition in the Madiama case. 

The rest of the World (ROW): it represents the rest of Mali and outside Mali. 

Entries (9, 2) and (9, 4) are the commodity imports, household imports and the 

current external balance respectively.   

It should be noted that row totals should be equal to column totals. Total sales of 

production are equal to costs of production; product supply is equal to total 

demand for commodities, factor income receipts equal factor payments,…In 

short, expenses equal receipts and the SAM should be in balance. 

The primary disaggregated SAM developed for the Madiama commune is a 

(71x71) square matrix made up of the following accounts (see Table 4.2): 

• Activities: 23 activities are distinguished based on the production 

systems of production (cropping and livestock) and other livelihood 

                                                 
37

 The West African Economics Program of ICRISAT, where the author served as a research 

assistant, conducted a comprehensive survey in three agro-climatic zones of Burkina Faso for 

three years. Returns to factors were computed from this extensive database, based on labor 

and crop prices. The return to land is the residual after subtracting returns to other factors 

from the value of the crop. Results from the sahelian region of Burkina Faso were used for 

Madiama.  
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activities (income generating activities).There are therefore of two 

kinds: the agro-pastoral activities (cropping and livestock activities) and 

micro-enterprise activities. Six (6) agro-pastoral production activities are 

included (Millet, Sorghum, Rice, Other Cereals, Vegetables and 

Legumes) along with four (4) livestock production activities: Small 

ruminants, Large Ruminants, Milk and Poultry; and fishing. On the 

other hand, the micro-enterprise activities are based on trading (or 

processing) of the outcomes of the above production activities (Millet, 

Sorghum, Rice, Other Cereals, Small ruminants, Large Ruminants, Milk 

and Poultry) or of others such as textiles (handicraft), natural resources 

(shea-butter, soumbala processing), fish smoking and retail trade. 

• Commodities: 23 commodities are part of the matrix as counterparts of 

the activities defined above. This is so for the following reasons: first, 

the outcome of each activity is a good (or goods) which are either 

consumed in the household or used as inputs (seeds for example). 

•  Factors: Sixteen (16) factor accounts are considered: land, family labor, 

hired labor and capital (equipment). Each of those four factors is split 

into four to account for the number of households (non-governmental 

decision making units below). 

• Decision making units: they are of two categories: the non-

governmental and governmental decision making units. Non-

governmental decision making units are mainly household groups 

(farmers, agro-pastoralists, sedentary pastoralists and transhumant 

pastoralists) and the mosque. Governmental decision making units are 

the central government and tax (separately taken for practical reasons). 

In total seven (7) decision making units appear in the SAM for the 

Madiama commune. 

• Saving/ capital and the rest of the world (ROW) are other accounts of 

the SAM. 

 

The primary SAM for Madiama is posted on INERA’s website 

www.inera.bf.  

In order to develop an economic model of the domestic economy under the 

assumption that imports are not perfect substitutes for domestically 

produced goods, it is necessary to purge imports from the intermediate 

demand and domestic final demand. Holland et al.(1993) suggest that 

imports be assumed to (i) be used in only domestic production and not 

directly embodied in exports and (ii) be absorbed in both intermediate and 

final demand (except exports) in a given proportion for every commodity. 

This proportion is computed as: 
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ii dI −= 1  where 
iii

ii

i
EMX

Ey
d

−+

−
=   is the domestic demand for production of 

commodity i divided by total commodity supply of commodity i less 

exports of commodity i; 

iI = import supply ratio i.e. the ratio of imported supply to domestic supply 

=iy  Domestic output (production) of commodity i 

=iE  Exports of domestic commodity i 

=iM Imports of commodity i 

A diagonal matrix D of the id  parameters is then used to purge the material 

balance equations of imports as follows: 

 DVVd =  and DFFp =  where V and F38 are intermediate demand 

matrix and domestic final demand vector, respectively; dV  and pF  the 

corresponding purged matrix and vector. 

Doing so reduces by one half the number of activity/commodity columns 

and rows in the final SAM since we have a one-to-one correspondence 

between Activities and Commodities and imports now appearing in the rest 

of the world row are classified by sector of destination rather than by sector 

of origin. This version of the Madiama SAM does not include commodities 

any more; it is more tractable and is the one used to derive the SAM-based 

multipliers (see Table 4.2. for the purged SAM accounts). We refer to this 

version of the Madiama SAM as the purged SAM. 

                                                 
38

 V and F are the matrices of the ijy  and ix  from section 4.4.1. 



 

Table 4. 2.: Madiama primary SAM accounts 
ACTIVITIES 

with 

corresponding 

commodities 

FACTORS DECISION MAKING UNITS 

Millet FamilyLaborFarmers Farmers 

Sorghum FamilyLaborAGP Agro-pastoralists (AGP) 

Rice FamilyLaborSedP Sedentary Pastoralists (SedP) 

Other Cereals FamilyLaborTrans Transhumant pastoralists(Trans) 

Vegetables HiredLaborFarmers Mosque 

Legumes HiredLaborAGP Central Government 

Small ruminants HiredLaborSedP Tax 

Large ruminants HiredLaborTrans CAPITAL 

Poultry LandFarmers World outside the Madiama 

Commune 

Milk LandAGP  

Fish LandSedP  

Millet M LandTrans  

Sorghum M CapitalFarm  

Rice M CapitalAGP  

Other Cereals M CapitalSedP  

Small ruminants 

M 

CapitalTransh  

Large ruminants 

M 

  

PoultryM   

Milk M   

FishSmoking   

Retail trade   

Textiles   

NR&foodProcess   

M: relates to micro-enterprise activity/commodity 

NR&foodProcess: Natural resource and food processing 
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4.5. The SAM multipliers 
 

As stated above, the SAM includes not only the intermediate demand matrix but 

also socio-economic accounts; it is seen as an augmented I-O matrix.  

Let S be the SAM transaction matrix; S is of dimension p x p where p is the total 

number of accounts with p>n (p-n=number of the socio-economic accounts). 

Similarly to the I-O model case, it can be written:  

 

Sij= yij /yj (i= 1,2,….,n,….p), (j=1,2,….,n,….p) (4.9) 
 

Following the I-O model illustrative example, the SAM multipliers can be 

derived. But we need to designate some accounts to be exogenous, for the 

matrix to be invertible. It is then necessary to decide which accounts are 

endogenous and which are exogenous. The usual endogenous accounts are those 

of production (activities and commodities), factors and households39. This 

definition of endogenous accounts can help to have more insight into the 

interactions between production activities and households and through the two 

sets of markets (factors and commodities). Usually, government, (mosque in our 

case), capital and the rest of the world are regarded as exogenous since 

governmental policy is determined externally, the rest of the world is out of 

control and since the model is not dynamic, investment is exogenously 

determined.  

Therefore, we have to partition matrix S into two matrices: say, C a m x m 

matrix corresponding to the m endogenous accounts and a matrix corresponding 

to exogenous accounts. A vector x is introduced representing all exogenous 

totals for a given account. The vector x is of dimension m x 1. Similarly to 

equation (4.2), it can be stated that: 

 

∑
=

=
m

j

jiji ycy
1

+ xi  i,j =1,2,…,n,…, m; (4.10) 

 

or equivalently, in a vector notation, y= Cy+x (4.11) 

 

Equation (4.11) can be rewritten as: 

 
(I-C) y=x (4.12) 

 

where I is the mxm identity matrix. If the matrix C is invertible, (I-C)
-1 exists 

and we can then write:  

 
y= (I-C)

-1
x =Ma x (4.13)  

                                                 
39

 The multiplier values are sensitive to the selected exogenous accounts. 
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where Ma is the SAM multiplier matrix (a matrix of ‘accounting multipliers’40); 

equation (4.13) determines the equilibrium total outputs in value and incomes y 

consistent with any set of injections. To illustrate the use of the multipliers, 

suppose that the government decides to increase its demand for a given good by 

one million of CFA Francs; this demand is called an injection or a shock; 

equation (4.13) calculates the effects of this increase on outputs of activities of 

production and importantly   on incomes of households. 
Conversely to the I-O multipliers which capture only the inter-industry effects, 

SAM multipliers account not only for the direct and indirect effects but also for 

induced effects on factor and household incomes and activity outputs due to the 

Keynesian income-expenditure multipliers (Robinson, 1989, Adelman and 

Robinson, 1989).  

Other illustrative examples include the effects of an increase in the export 

demand of livestock on the livestock production and household income in our 

study area. It may also be the resultant effect of an increase in the government 

demand for rice on the income of each group of household and the output levels. 

Policy effects are examined in the following section using SAM multipliers. 

 

 

4.6. Conflicts and policy contents 
 

The SAM is a suitable tool to analyze the composition of income and 

production. Sources and destination of transactions among economic decision 

making units provide detailed information on the complex process of income 

generation and distribution. It is thus possible to examine not only the inter-

weaving between stakeholders, but also to detect their income levels and 

therefore the conflict contents attached to it, given the linkages: the current 

distribution pattern of productive activities and factor income, the redistribution 

process of income and the injection paths in case of policy actions are important 

tools to achieve such objectives.  

In this section, we present some results based on the Madiama purged SAM. In 

the first place, an analysis of nominal income based on the distribution pattern of 

productive activities and factor income is presented. SAM multipliers are then 

discussed along with their components after decomposition. While the SAM 

multipliers depict the current distribution pattern of nominal income, their 

decomposition permits to focus on the paths of the injection through the whole 

system.  Particularly, the decomposition technique reveals the possible impact of 

a policy on sectors or decision making units of the economy; doing so, it sheds 

                                                 
40

  ‘Fixed price multipliers’ can also be computed using elasticities of i with respect to j but 

our analysis only refers to accounting multipliers. See Pyatt and Round (1979) for the use of 

fixed-price multipliers. 

 



 

 

 

79 

light on possible conflicts that any policy in a particular activity could create 

with other sectors.  

 

4.6.1. Injections41 and the distribution pattern of nominal income  

4.6.1.1. Distribution of activity income 
Since distribution may be a source of conflict, it is crucial to highlight the 

conflicts contents of both the current income status and of any policy. 

Although the SAM is not a model per se, SAM-based multipliers (i) are rather 

useful to examine the effects of injection, on the distribution of income across 

socio-economic groups of households and (ii) lend themselves easily to 

decomposition, “thereby adding an extra degree of transparency in 

understanding the nature of linking in an economy and the effects of exogenous 

injections…” (Round, 2003, p.14). Referring to the SAM multipliers we 

examine in turn the distribution pattern among productive activities. From this 

perspective of income distribution, it is possible to identify the winners and 

losers in the present and after an increase in the exogenous demand.   

Table 4.3 contains selected multipliers from the purged SAM. The column sums 

in this table show the increase in the nominal income of the productive system 

when the activity corresponding to the column receives an exogenous injection 

of one monetary unit. These total values show the diffusion effects on the 

productive system generated by each activity. They are close to each other and 

range from 1.8882 to 2.8716; this means that very similar policy impacts are 

expected on the local sectors and such impacts do not have very strong potential 

to stimulate general growth. This is due to the relatively poor integration 

between sectors. From the same table, it appears that the following activities 

create large diffusion effects: textiles (2.8119), Rice (2.7347), RiceM (2.6318), 

Millet (2.6065) and MilkM (2.5629).  

                                                 
41

 Injection is preferred to ‘shock’ even though equivalent in the literature.  



 

Table 4. 3: The SAM multipliers for selected activities in the Madiama commune, Mali, 1999 
 

 
Activities 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total* 
Millet (1) 1,2061 0,1575 0,1634 0,1358 0,1287 0,1480 0,1004 0,1749 0,2104 0,1370 0,1413 0,1343 0,0689 0,0714 0,0748 0,0981 0,1449 0,0601 0,1607 0,1165 3,6331 
Sorghum (2) 0,0276 1,0820 0,0290 0,0253 0,0238 0,0266 0,0165 0,0299 0,0270 0,0902 0,0278 0,0266 0,0123 0,0128 0,0133 0,0156 0,0282 0,0111 0,0258 0,0205 1,5718 
Rice (3) 0,2219 0,2241 1,4008 0,1899 0,1652 0,2072 0,1211 0,2472 0,2007 0,2000 0,2878 0,1963 0,0958 0,0964 0,1065 0,1171 0,2110 0,0863 0,2184 0,1651 4,7588 
S rum (4) 0,1328 0,1393 0,1383 1,1443 0,1240 0,1380 0,1161 0,1287 0,1503 0,1504 0,1542 0,1496 0,2261 0,0655 0,0626 0,1102 0,1539 0,0552 0,1111 0,0957 3,5460 
Lrum (5) 0,7839 0,7617 0,7732 0,8448 1,8836 0,8166 1,0772 0,7453 0,7278 0,7235 0,7441 0,7156 0,4018 0,6321 0,3443 0,9859 0,7493 0,2876 0,7883 0,5430 15,3295 
Poultry (6) 0,0010 0,0010 0,0011 0,0010 0,0009 1,0010 0,0007 0,0011 0,0011 0,0011 0,0011 0,0011 0,0005 0,0005 0,0420 0,0007 0,0011 0,0004 0,0009 0,0007 1,0589 
Milk (7) 0,0368 0,0328 0,0344 0,0426 0,0553 0,0408 1,0879 0,0339 0,0274 0,0270 0,0278 0,0266 0,0222 0,0263 0,0150 0,2484 0,0284 0,0119 0,0427 0,0253 1,8935 
Fish(8) 0,0136 0,0131 0,0138 0,0093 0,0088 0,0115 0,0060 1,0162 0,0093 0,0092 0,0095 0,0089 0,0053 0,0055 0,0064 0,0056 0,0443 0,0088 0,0151 0,0101 1,2307 
Millet M (9) 0,0068 0,0070 0,0071 0,0072 0,0066 0,0071 0,0069 0,0069 1,0435 0,0073 0,0075 0,0072 0,0034 0,0035 0,0032 0,0058 0,0075 0,0028 0,0060 0,0050 1,1585 
Sorgh M (10) 0,0036 0,0036 0,0037 0,0031 0,0030 0,0034 0,0029 0,0040 0,0030 1,0457 0,0031 0,0029 0,0016 0,0017 0,0017 0,0024 0,0032 0,0013 0,0037 0,0027 1,1005 
Rice M (11) 0,0105 0,0099 0,0104 0,0104 0,0114 0,0106 0,0143 0,0107 0,0085 0,0085 1,0697 0,0083 0,0053 0,0058 0,0046 0,0125 0,0089 0,0037 0,0114 0,0074 1,2430 
OtherCer M 

(12) 0,0010 0,0009 0,0010 0,0010 0,0011 0,0010 0,0015 0,0010 0,0008 0,0008 0,0008 1,0901 0,0005 0,0006 0,0004 0,0011 0,0009 0,0004 0,0010 0,0007 1,1065 
S rumM(13) 0,0117 0,0117 0,0119 0,0146 0,0146 0,0132 0,0173 0,0104 0,0128 0,0128 0,0131 0,0127 1,1776 0,0069 0,0052 0,0174 0,0130 0,0046 0,0113 0,0081 1,4011 
LrumM(14) 0,0452 0,0452 0,0458 0,0570 0,0574 0,0514 0,0689 0,0396 0,0499 0,0498 0,0511 0,0497 0,0249 1,1947 0,0201 0,0685 0,0507 0,0178 0,0433 0,0311 2,0620 
PoultryM(15) 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0000 1,3702 0,0000 0,0001 0,0000 0,0001 0,0000 1,3713 
MilkM(16) 0,0063 0,0061 0,0064 0,0053 0,0051 0,0058 0,0043 0,0069 0,0051 0,0050 0,0052 0,0049 0,0027 0,0028 0,0029 1,0046 0,0054 0,0023 0,0067 0,0045 1,0981 
FishSmk (17) 0,0211 0,0209 0,0208 0,0194 0,0193 0,0197 0,0174 0,0215 0,0180 0,0179 0,0184 0,0176 0,0094 0,0100 0,0094 0,0166 1,0188 0,1250 0,0207 0,0147 1,4565 
Retail(18) 0,1150 0,1133 0,1097 0,1072 0,1121 0,1046 0,0992 0,1121 0,0941 0,0935 0,0960 0,0914 0,0505 0,0548 0,0490 0,0974 0,0978 1,2039 0,1112 0,0766 2,9894 
Textiles(19) 0,0054 0,0053 0,0055 0,0048 0,0047 0,0051 0,0041 0,0059 0,0045 0,0044 0,0046 0,0043 0,0024 0,0025 0,0025 0,0046 0,0047 0,0020 1,2847 0,0039 1,3659 
NRFP(20) 0,0085 0,0084 0,0087 0,0077 0,0088 0,0081 0,0069 0,0091 0,0075 0,0075 0,0077 0,0074 0,0039 0,0043 0,0040 0,0062 0,0079 0,0032 0,0085 1,0599 1,1941 
Total* 2,6589 2,6440 2,7850 2,6306 2,6343 2,6197 2,7697 2,6052 2,6019 2,5917 2,6711 2,5555 2,1152 2,1981 2,1383 2,8187 2,5799 1,8882 2,8716 2,1916   

*Totals are for selected activities only; they are therefore slightly different from totals including all activities 
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On the other hand, the row sums show the overall increase in the nominal 

income of one account when there is an injection of one monetary unit in the 

activities; such total values show the absorption effects in the whole economy 

the presence of one unit injection in these activities.  

The greatest absorption effects are received by livestock activities, confirming 

the pivotal position of livestock (large ruminants in particular) in the local 

economy: 15.3295 for large ruminants and 3.5460 for small ruminants against 

4.7588 and 3.63331 for rice and millet respectively. 

As it can be seen, livestock activities benefit far more from an exogenous unitary 

money inflow in the economy than the cropping activities of the Madiama 

commune by absorption effect. This means that the livestock activities as they 

are currently conducted are likely to develop or exacerbate conflicts. Despite 

their high absorption capacity, livestock activities require more land for pasture 

and for transhumance; this means that any policy that aims to promote the 

current activities in the economy could end up with more conflicts since it 

primarily benefits to the land-consuming livestock sector.  

4.6.1.2. Distribution of factor income 
Examining factor nominal income distribution gives a rich picture of how the 

created value-added is distributed and how it rewards the contributing factors. 

Table 4.4 (a numerical implementation of the sub-matrix (3,1) of Table 4.1)) 

shows how each activity rewards the factors split into family labor, hired labor 

land and capital for each of the four household categories. The data directly 

shows the income going to the type of household given the different factors. 

Family labor and land are the most rewarded factors while capital and hired 

labor are poor contributors to the value-added. Family labor is the most 

rewarded for the agro-pastoralists (24%) compared to the other groups: 13% for 

farmers, 11% for sedentary pastoralists and only 6% for transhumants. It clearly 

appears that any policy promoting family labor, that is making more efficient 

use of family labor by new technologies for example, is likely to be in favor of 

the agro-pastoralists. 

 Figure 4.1 illustrates the distribution of payments by the main activities to 

family labor--the most rewarding factor-- relatively to total factor payments: 

livestock activities reward better than cropping activities across all household 

groups. More specifically, we notice that they are more rewarding for agro-

pastoralists and sedentary pastoralists. 

It can be noticed that land is the second factor that contributes most to the value-

added: 16% for agro-pastoralists, 10% for farmers, 12% for sedentary 

pastoralists and 5% for transhumants.  
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Table 4. 4: Factor income distribution for selected activities, Madiama commune, 1999 (in millions of FCFA) 
 Millet Sorghum Rice Veget Legumes S  

ruminants 
L 
ruminants 

Fish Millet M Sorghum 
M 

RiceM Sruminants 
M 

Lruminants 
M 

FishSmoking Retail Textiles NR&Food 
Proess. 

Total over 
all activities 

FamLabFarm 28.970 6.587 13.168 2.533 6.278 12.166 76.413 9.020 1.633 0.816 2.766 8.794 32.978 12.256 16.685 2.554 2.573 236.191 

FamLabAGP 24.172 7.936 14.670 6.984 0.188 54.688 126.777 4.694 17.863 8.931 30.246 9.267 34.749 76.785 20.551 0.260 1.476 440.237 

FamLabSedP 6.289 0.484 1.628 0.051 0.000 21.418 176.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.110 0.042 207.273 

FamLabTrans 0.426 0.036 0.146 0.000 0.000 7.026 83.206 0.000 0.000 0.000 0.000 4.066 16.263 0.000 0.167 0.000 0.300 111.637 

HdLabFarm 6.327 0.379 4.342 0.059 0.000 0.188 1.141 0.000 0.000 0.000 0.000 0.406 1.523 0.000 0.000 0.000 0.000 14.364 

HdLabAGP 3.337 0.689 0.000 0.000 0.002 1.032 3.660 0.000 0.000 0.000 0.000 0.011 0.042 0.000 0.000 0.000 0.000 8.774 

HdLabSedP 1.525 0.000 0.000 0.000 0.000 0.000 1.685 0.000 0.000 0.000 0.000 2.013 8.051 0.000 0.000 0.000 0.000 13.273 

HdLabTrans 0.592 0.054 0.000 0.000 0.000 0.084 0.502 0.000 0.000 0.000 0.000 0.150 0.600 0.000 0.000 0.000 0.000 1.982 

LandFarm 30.220 2.837 58.432 8.744 3.399 12.166 76.413 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 192.211 

LandAGP 25.215 3.418 65.098 24.108 0.102 54.688 126.777 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 299.406 

LandSedP 6.561 0.208 7.224 0.177 0.000 21.418 176.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 211.838 

LandTrans 0.444 0.016 0.650 0.000 0.000 7.026 83.206 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 91.342 

CapFarm 1.194 0.062 0.278 0.000 0.011 0.000 0.000 0.000 0.138 0.069 0.233 0.177 0.664 0.115 0.290 0.000 1.620 4.850 

CapAGP 0.701 0.227 0.422 0.000 0.313 0.000 0.000 0.000 0.185 0.093 0.314 0.048 0.179 0.064 0.306 0.000 2.266 5.117 

CapSedP 0.687 0.108 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.188 0.753 0.000 0.000 0.000 0.037 1.776 

CapTransh 0.393 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.102 0.408 0.000 0.090 0.000 0.000 1.007 

Total  137.053 23.056 166.061 42.656 10.292 191.902 932.279 13.714 19.819 9.909 33.560 25.222 96.209 89.219 38.089 3.925 8.315 1,841.279 

Shares  in percentage of  value-added 

FamLabFarm 21.14 28.57 7.93 5.94 60.99 6.34 8.20 65.77 8.24 8.24 8.24 34.87 34.28 13.74 43.80 65.08 30.95 12.83 

FamLabAGP 17.64 34.42 8.83 16.37 1.83 28.50 13.60 34.23 90.13 90.13 90.13 36.74 36.12 86.06 53.96 6.62 17.75 23.91 

FamLabSedP 4.59 2.10 0.98 0.12 0.00 11.16 18.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.29 0.51 11.26 

FamLabTrans 0.31 0.16 0.09 0.00 0.00 3.66 8.93 0.00 0.00 0.00 0.00 16.12 16.90 0.00 0.44 0.00 3.61 6.06 

HdLabFarm 4.62 1.64 2.61 0.14 0.00 0.10 0.12 0.00 0.00 0.00 0.00 1.61 1.58 0.00 0.00 0.00 0.00 0.78 

HdLabAGP 2.43 2.99 0.00 0.00 0.02 0.54 0.39 0.00 0.00 0.00 0.00 0.04 0.04 0.00 0.00 0.00 0.00 0.48 

HdLabSedP 1.11 0.00 0.00 0.00 0.00 0.00 0.18 0.00 0.00 0.00 0.00 7.98 8.37 0.00 0.00 0.00 0.00 0.72 

HdLabTrans 0.43 0.23 0.00 0.00 0.00 0.04 0.05 0.00 0.00 0.00 0.00 0.59 0.62 0.00 0.00 0.00 0.00 0.11 

LandFarm 22.05 12.30 35.19 20.50 33.03 6.34 8.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.44 

LandAGP 18.40 14.82 39.20 56.52 0.99 28.50 13.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.26 

LandSedP 4.79 0.90 4.35 0.41 0.00 11.16 18.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.50 

LandTrans 0.32 0.07 0.39 0.00 0.00 3.66 8.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.96 

.
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Figure 4.1.: Payment to family labor by main activity and household 

group, Madiama, 1999 
 

Clearly, a policy related to land might have differential effects on the groups of 

households and trigger some conflicts or exacerbate them. 

4.6.1.3.: The injection path analysis 
The SAM multipliers are able to provide the possible effects of an exogenous 

injection. They can be taken further in their usefulness, creating more 

transparency and examining the nature of linkage in the economy that leads to 

these outcomes (Round, 2003). Imagine an injection of one million of FCFA 

applied to an account in one block (let’s say to production sector); one can easily 

imagine, as described later in this section, the following paths: 

- It may move around within the same block and the effects will be 

similar to the ones measured by the Leontief inverse multiplier; 

- It may move around and end up in one of the other blocks; or, 

- Finally, it may move around the whole system (economy) and return to 

the block from which it started. 

The results of such movements are called (i) direct, within-accounts, own, 

transfer or intra-group effects, (ii) indirect, open-loop, spillover or extra-group 

effects and (iii) between-account, closed loop, circular or inter-group effects, 

respectively. See Annex to chapter 4 for the mechanics of this decomposition 

through algebra. 

The multiplier decomposition can therefore be used to examine the commune-

wide effects of an injection into a particular endogenous account of the system. 

Results of this approach may suggest better targeting and thus better impacts. 

The interpretation of the different multipliers composing the SAM multipliers is 

given below along with some illustrative examples. The interpretation crucially 

relies on the structure of the matrix S (see Annex) which should be kept in mind 

in order to perceive the combinations between blocks and follow injections’ 
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effects on the different accounts. In this analysis we use the Stone-additive 

version of the SAM multipliers which is more straightforward for understanding 

and interpretation. For ease of presentation, we go through the different 

multipliers (M1 M2 and M3 ) in order to show their structure before examining the 

effects of scenarios. 

 From the annex to this chapter
42

, we know that Ma=M3M2M1=I+ (M1-I) + (M2-

I) M1+ (M3-I) M2M1, which can be written as:  

Ma= I+ (M1-I) + (M2-I) M1+ (M3-I) M2M1 = I+T+O+C where: 

• I is the identity matrix; 

• T= (M1-I) the net transfer multiplier which measures the net intra-group or 

direct effects or within accounts effects where the original injection takes 

place;  

• O=(M2-I) M1 =    M2M1-M1the open-loop multiplier which measures the net 

extra-group effects or net cross-effects arising out of an initial injection 

when it has completed a tour outside the original accounts without 

returning to it; and, 

•  C=(M3-I) M2M1 = M3M2M1 -  M2M1  or closed-loop multiplier which 

measures the net contribution of circular effects or net inter-group effects 

arising after the original injection has completed a tour through all groups 

of accounts and returned to the one where it originally started. 

 

Direct, own, within-block or intra-group multiplier: 1M   
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M  

captures the effects of one group of accounts on itself through direct transfers 

and is independent of the closed-loop nature of the system. In other words, 

effects transmitted to or from other accounts are excluded.  As it can be seen, 1M  

is a block diagonal matrix: 1)( −− AI   and  1)( −− HI  refer to the effects between 

production activities and the effects on direct transfers between households, 

respectively. The block I stands for the direct transfer between factors and is an 

identity matrix since there are no such transfers between factors. For the 

example’s sake, we can get to the Madiama case and wonder what effects an 

increase in livestock exogenous demand will have. 1)( −− AI  measures the effects 

of this demand increase only on the production activities in the commune, given 

the technical relations in the set of these production activities: it is the analogous 

of the Leontief inverse matrix in the input-output model. Table 4.5 illustrates the 
1)( −− AI  component of T= (M1-I). If there is an exogenous injection on a given 

activity, the inter-activity transactions alone would induce increases in output of 

                                                 
42

 See www.inera.bf for both versions of the multipliers matrices. 
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the magnitude of figures in the table. For example an increase in the demand of 

millet of one billion for FCFA induces a net intra-group or direct effect of 

0.0479 billion for millet, 0.0026 billion for small ruminants and 0.0128 for large 

ruminants. 

An increase in the demand for poultry, small and large ruminants induces the 

largest direct (net intra-group) effects in output in the whole economy: 0.4116 

for traded poultry, 0.3678 for traded large ruminants and 0.3335 for traded small 

ruminants. 
1)( −− HI   on the other hand, captures the effects of an exogenous increase on 

transfers between households. If the government or an NGO increases 

households’ income exogenously, 1)( −− HI  reflects the subsequent effects on 

direct transfers between households. However, since there are no direct transfers 

between factors, no exogenous action entails intra-group effects for value-added, 

which is revealed by the identity matrix block I.  
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Table 4. 5: Net transfer effects* of an exogenous injection on selected production activities, Madiama commune, 
1999. 

 
Activities 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total** 

Millet (1) 0.0479 0.0001 0.0000 0.0000 0.0055 0.0000 0.0000 0.0000 0.0727 0.0000 0.0000 0.0000 0.0000 0.0011 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1273 
Sorghum (2) 0.0000 0.0537 0.0000 0.0000 0.0024 0.0000 0.0000 0.0000 0.0000 0.0632 0.0000 0.0000 0.0000 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1198 
Rice (3) 0.0000 0.0000 0.1692 0.0000 0.0011 0.0000 0.0000 0.0000 0.0000 0.0000 0.0817 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2522 
S rum (4) 0.0026 0.0022 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0001 0.0000 0.0000 0.1611 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1663 
Lrum (5) 0.0128 0.0104 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000 0.0009 0.0006 0.0000 0.0000 0.0000 0.1950 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2198 
Poultry (6) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0415 0.0000 0.0000 0.0000 0.0000 0.0000 0.0415 
Milk (7) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1791 0.0000 0.0000 0.0000 0.0000 0.1791 
Fish(8) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0342 0.0040 0.0000 0.0000 0.0384 
Millet M (9) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0362 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0362 
Sorgh M (10) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0427 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0427 
Rice M (11) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0610 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0610 
OtherCer M 

(12) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0893 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0893 
S rumM(13) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1713 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1713 
LrumM(14) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1679 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1679 
PoultryM(15) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.3702 0.0000 0.0000 0.0000 0.0000 0.0000 0.3702 
MilkM(16) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
FishSmk (17) 0.0008 0.0009 0.0001 0.0006 0.0013 0.0000 0.0000 0.0000 0.0001 0.0001 0.0000 0.0000 0.0001 0.0003 0.0000 0.0000 0.0000 0.1174 0.0000 0.0000 0.1217 
Retail(18) 0.0082 0.0087 0.0012 0.0064 0.0132 0.0000 0.0000 0.0000 0.0006 0.0005 0.0001 0.0000 0.0010 0.0026 0.0000 0.0000 0.0000 0.1642 0.0000 0.0000 0.2068 
Textiles(19) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2788 0.0000 0.2788 
NRFP(20) 0.0000 0.0000 0.0000 0.0000 0.0015 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0000 0.0000 0.0000 0.0000 0.0000 0.0537 0.0556 
Total** 0.0725 0.0761 0.1705 0.0071 0.0253 0.0000 0.0000 0.0000 0.1106 0.1073 0.1428 0.0893 0.3335 0.3678 0.4116 0.1791 0.0342 0.2856 0.2788 0.0537  

*Or net direct, intra—group, wihin accounts effects 

**Totals for selected activities only; they are therefore slightly different from totals including all activities; table derived from the (M1-I) matrix relatively to 
1)( −− AI  
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If there were an injection to household income in the form of government 

transfers, there would be some effects depicted in Table 4.6. An exogenous 

transfer of exogenous transfer of 1 billion of FCFA to agro-pastoralists is 

expected to induce not only one of the largest direct effects on the income of this 

group (0.0015) but also for the other three groups: 0.0007 for farmers, 0.0030 

for sedentary pastoralists and 0.0007 for transhumants. A transfer to any other 

group performs less in terms of overall effects. The agro-pastoralist group is the 

best channel for income redistribution (0.0060) while the sedentary pastoralists 

are the poorest one. 

 

Table 4. 6: Net transfer effects of an exogenous injection on households’ 
income, Madiama commune, 1999.  

 Farmers  AgroPast SedPast Transhum 
Farmers  0,0015 0,0007 0,0000 0,0001 

AGP 0,0000 0,0015 0,0000 0,0001 

SP 0,0007 0,0030 0,0000 0,0001 

ST 0,0007 0,0007 0,0000 0,0000 

TOTAL 0,0030 0,0060 0,0001 0,0004 
AGP: Agro-pastoralists; SP: Sedentary pastoralists; ST: Sedentary pastoralists 

Table derived from the (M1-I) matrix relatively to 1)( −− HI  

 

In any of those cases taken as examples, we deal with the direct effects of 

exogenous injections in a set of accounts, alone, not including possible other 

further effects on the other segments of the economy. In the following section, 

we examine effects traveling around and ending up in the other sectors. 

Extra-group, open loop or spillover multipliers: 2M  
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  is a block diagonal matrix 

which measures those effects that are transmitted to other blocks (conversely to 

the own effects) and end there; they are not fed back to the sector where they 

originated. This means that they are one-way; outward effects and impacts on 

the originating block are excluded as shown by the identity matrices as diagonal 

blocks. YHIEAI 11 )()( −− −−  in the upper off-diagonal blocks measures the open 

loop effects of an exogenous injection on the value-added distribution, which go 

through to expenditures, household transfers and then to production activities. 

For example, if there is an increase in the wage rate, which is an injection on the 

value-added distribution pattern, YHIEAI 11 )()( −− −−  tells us that this will have 

effects not only on expenditures, but also on households’ income and on 

production activities. 

Similarly, EAI 1)( −−  measures the open-loop effects of a transfer from 

government to households’ income in terms of commodity demand 
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(expenditures). Table 4.7, derived from the (M2-I) M1 matrix relatively to 

EAI 1)( −− , shows that a unitary increase of exogenous demand induces 

households’ expenditures of 0.76 for transhumant pastoralists, 0.68 for the other 

groups. This clearly shows that the transhumants are overall, more reactive in 

terms of consumption to a policy that increases household income. Examining 

more closely the consumption increase by group, it appears that all four groups 

tend to increase their livestock consumption; particularly for large ruminants 

(the pastoralists’ one is higher). Farmers and agro-pastoralists tend to increase 

their crop consumption expenditures. The pattern indicates that a greater number 

of animals (large ruminants in particular) are expected following an increase in 

the household income. This in turn could increase conflicts between farmers and 

pastoralists in the area since the livestock system is extensive and therefore more 

space-consuming. 

 

Table 4. 7: Open loop effects* of an exogenous injection on households’ 
income, for activities Madiama Communue, 1999.  

 
 Farmers  AgroPast SedPast Transhum Total 
Millet 0.105580 0.062198 0.025482 0.011848 0.082043 
Sorghum 0.015243 0.014799 0.002496 0.001838 0.013751 
Rice 0.147315 0.099500 0.018396 0.004529 0.107896 
Other Cer 0.000025 0.000012 0.000006 0.000021 0.000026 
Veget 0.016240 0.020103 0.004172 0.003816 0.017732 
Legumes 0.015424 0.001143 0.000000 0.000000 0.006627 
Srum  0.028740 0.092550 0.036211 0.031523 0.075609 
Lrum  0.230499 0.294104 0.453704 0.550211 0.611407 
Poultry 0.000414 0.000612 0.000201 0.000110 0.000535 
Milk 0.010519 0.000564 0.029463 0.075036 0.046233 
Fish 0.013386 0.002573 0.000208 0.000174 0.006536 
Millet M 0.002137 0.004096 0.001415 0.003604 0.004501 
SorghM 0.002515 0.001184 0.000438 0.001405 0.002216 
Rice M 0.005137 0.002413 0.005235 0.008522 0.008523 
OCerM 0.000443 0.000268 0.000212 0.001355 0.000911 
SrumM 0.000369 0.006447 0.009607 0.006037 0.008984 
LRumM 0.000100 0.025232 0.037598 0.025810 0.035496 
PoultryM 0.000016 0.000054 0.000006 0.000000 0.000030 
MilkM  0.004375 0.001923 0.001826 0.000122 0.003298 
FishSmke 0.011330 0.007777 0.006067 0.005071 0.012098 
Retail 0.057421 0.038343 0.041186 0.027479 0.065772 
Textiles 0.003475 0.001691 0.002179 0.000000 0.002938 
NRFP  0.004966 0.003345 0.001712 0.002596 0.005047 
Total 0.675667 0.680932 0.677820 0.761107  
*Net extra-group or spillover effects 

Inter-group, between-block, circular or closed loop multipliers: 3M  
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shows the ‘between-block’ effects of  an injection into one block on the 

accounts of that same block, resulting from the linkages around the system; the 

effects within blocks effects already included in 1M  are excluded. In other 

words, it measures the effects proceeding outwards from the block where they 

originate and then feed back to it (on the contrary of the above extra-group, 

spillover or open loop multipliers ( 2M )). This is a class of particularly 

interesting multipliers because they isolate a measure of the overall 

interdependence between sectors, factors and decision making units in the 

economy. For example, 111 ])()([ −−− −−− YVHIEAII  says that, given an exogenous 

injection on an activity in the form of an increase in demand, there will be an 

open loop effect on value-added, proceeding to impact distribution among 

decision making units (transfers), households’ incomes, consumption sectors 

and from there gets back to activities. Table 4.8 is derived from the (M3-I) M2M1 

matrix relatively to 111 ])()([ −−− −−− YVHIEAII ; it gives the closed loop effects for 

selected activities given an increase in corresponding demands. It shows the 

effects after traveling outwards (through value-added, distribution among 

decision making units, and households’ incomes) and getting back to the activity 

sector.  

Closed-loop effects are highest for (large ruminants) over the whole economy; 

the effects sum up to over 14.1097 against 3.5066 for rice and 2.5058 for millet, 

confirming the high absorption capacity of those sectors. Individually taken, 

milk is the most responsive to an external injection: an exogenous injection of 1 

billion in the milk sector induces the highest inter-group effects by 1.7697 

billion. This effect is of 1.5864 billion for millet, 1.5679 for sorghum, and 

1.5864 for large ruminants.  
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Table 4. 8: Closed-loop effects* of an exogenous injection for selected activities, Madiama Commune, 1999 
 

Activities 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total** 

Millet (1) 0.1582 0.1575 0.1634 0.1358 0.1231 0.1480 0.1004 0.1749 0.1377 0.1370 0.1413 0.1343 0.0689 0.0703 0.0748 0.0981 0.1449 0.0601 0.1607 0.1165 2,5058 

Sorghum (2) 0.0275 0.0283 0.0290 0.0253 0.0214 0.0266 0.0165 0.0299 0.0270 0.0270 0.0278 0.0266 0.0123 0.0123 0.0133 0.0156 0.0282 0.0111 0.0258 0.0205 0,4520 

Rice (3) 0.2219 0.2241 0.2317 0.1899 0.1641 0.2072 0.1211 0.2472 0.2007 0.2000 0.2061 0.1963 0.0958 0.0962 0.1065 0.1171 0.2110 0.0863 0.2184 0.1651 3,5066 

S rum (4) 0.1301 0.1371 0.1383 0.1443 0.1240 0.1380 0.1161 0.1287 0.1501 0.1502 0.1542 0.1496 0.0649 0.0655 0.0626 0.1102 0.1539 0.0552 0.1111 0.0957 2,3797 

Lrum (5) 0.7711 0.7512 0.7732 0.8448 0.8835 0.8166 1.0772 0.7453 0.7269 0.7229 0.7441 0.7156 0.4018 0.4371 0.3443 0.9859 0.7493 0.2876 0.7883 0.5430 14,1097 

Poultry (6) 0.0010 0.0010 0.0011 0.0010 0.0009 0.0010 0.0007 0.0011 0.0011 0.0011 0.0011 0.0011 0.0005 0.0005 0.0005 0.0007 0.0011 0.0004 0.0009 0.0007 0,0174 

Milk (7) 0.0368 0.0328 0.0344 0.0426 0.0553 0.0408 0.0879 0.0339 0.0274 0.0270 0.0278 0.0266 0.0222 0.0263 0.0150 0.0692 0.0284 0.0119 0.0427 0.0253 0,7143 

Fish(8) 0.0136 0.0131 0.0138 0.0093 0.0088 0.0115 0.0060 0.0162 0.0093 0.0092 0.0095 0.0089 0.0053 0.0055 0.0064 0.0056 0.0101 0.0048 0.0151 0.0101 0,1923 

Millet M (9) 0.0068 0.0070 0.0071 0.0072 0.0066 0.0071 0.0069 0.0069 0.0073 0.0073 0.0075 0.0072 0.0034 0.0035 0.0032 0.0058 0.0075 0.0028 0.0060 0.0050 0,1223 

Sorgh M (10) 0.0036 0.0036 0.0037 0.0031 0.0030 0.0034 0.0029 0.0040 0.0030 0.0030 0.0031 0.0029 0.0016 0.0017 0.0017 0.0024 0.0032 0.0013 0.0037 0.0027 0,0577 

Rice M (11) 0.0105 0.0099 0.0104 0.0104 0.0114 0.0106 0.0143 0.0107 0.0085 0.0085 0.0087 0.0083 0.0053 0.0058 0.0046 0.0125 0.0089 0.0037 0.0114 0.0074 0,1819 

OtherCer M (12) 0.0010 0.0009 0.0010 0.0010 0.0011 0.0010 0.0015 0.0010 0.0008 0.0008 0.0008 0.0008 0.0005 0.0006 0.0004 0.0011 0.0009 0.0004 0.0010 0.0007 0,0171 

S rumM(13) 0.0117 0.0117 0.0119 0.0146 0.0146 0.0132 0.0173 0.0104 0.0128 0.0128 0.0131 0.0127 0.0064 0.0069 0.0052 0.0174 0.0130 0.0046 0.0113 0.0081 0,2298 

LrumM(14) 0,0452 0,0452 0,0458 0,0570 0,0574 0,0514 0,0689 0,0396 0,0499 0,0498 0,0511 0,0497 0,0249 0,0268 0,0201 0,0685 0,0507 0,0178 0,0433 0,0311 0,8942 

PoultryM(15) 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0001 0,0001 0,0001 0,0001 0,0001 0,0000 0,0000 0,0000 0,0000 0,0001 0,0000 0,0001 0,0000 0,0012 

MilkM(16) 0,0063 0,0061 0,0064 0,0053 0,0051 0,0058 0,0043 0,0069 0,0051 0,0050 0,0052 0,0049 0,0027 0,0028 0,0029 0,0046 0,0054 0,0023 0,0067 0,0045 0,0981 

FishSmk (17) 0,0202 0,0200 0,0207 0,0188 0,0180 0,0197 0,0174 0,0215 0,0180 0,0179 0,0184 0,0176 0,0093 0,0097 0,0094 0,0166 0,0188 0,0076 0,0207 0,0147 0,3349 

Retail(18) 0,1068 0,1045 0,1084 0,1008 0,0989 0,1046 0,0992 0,1121 0,0936 0,0930 0,0959 0,0914 0,0495 0,0522 0,0490 0,0974 0,0978 0,0397 0,1112 0,0766 1,7827 

Textiles(19) 0,0054 0,0053 0,0055 0,0048 0,0047 0,0051 0,0041 0,0059 0,0045 0,0044 0,0046 0,0043 0,0024 0,0025 0,0025 0,0046 0,0047 0,0020 0,0059 0,0039 0,0871 

NRFP(20) 0,0084 0,0084 0,0087 0,0077 0,0072 0,0081 0,0069 0,0091 0,0075 0,0075 0,0077 0,0074 0,0039 0,0040 0,0040 0,0062 0,0079 0,0032 0,0085 0,0062 0,1385 

Total** 1,5864 1,5679 1,6144 1,6235 1,6090 1,6197 1,7697 1,6052 1,4913 1,4844 1,5283 1,4662 0,7816 0,8303 0,7266 1,6395 1,5456 0,6027 1,5928 1,1379  

*Net inter-group or net contribution of circular effects 

**Totals for selected activities only; they are therefore slightly different from totals including all activities 



 

 

Tracing the transmission flow beginning in the activity sector, it can be seen that 

the injection triggers demand for factors whose income in turn increases 

households’ income and expenditures, which comes back to generate additional 

production in the original sector.  

Table 4.9 comes from the (M3-I) M2M1 matrix relatively 

to 11 ])()([ −−−−− EAIYVHII ; it shows the closed loop impact of an injection on 

household income distribution (governmental or NGOs transfers to households 

for example).  

The induced closed loop total effects are the highest when income transfer 

occurs  to the transhumants: 1.6916  against a total effect of around 1.42-1.44 

for the three other groups.; transferring income to transhumant pastoralists 

induces a larger impact on all other households than doing so to any other group. 

However, any such a policy will tend to benefit less to transhumants as a 

separate group and might induce or exacerbate conflicts. Seeking the largest 

impact by transferring income to transhumants ends up with detrimental effects 

on this group who will have to move more and more on a larger area; this 

increases chance of generating conflicts. 
 
Table 4. 9: Net inter-group effects* of an exogenous injection on 

household income distribution pattern, Madiama Commune, 
1999.  

 Farmers  
Agro-

Pastoralists 
Sedentary 

Pastoralists Transhumants 
Farmers  0,3962 0,3565 0,3071 0,3401 

AGP 0,5305 0,5455 0,4817 0,5480 

SP 0,3425 0,3744 0,4313 0,5308 

ST 0,1551 0,1703 0,2117 0,2728 

TOTAL 1,4243 1,4467 1,4319 1,6916 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; ST: Sedentary pastoralists 

*Closed-loop multiplier (or net contribution of circular effects) 

 

The main findings in this chapter can be summarized as follows: 

� Livestock activities (small and large ruminants) would benefit far more 

from an exogenous unitary money injection in the economy than cropping 

ones. However they require more land for pasture; this means that any 

policy that aims to promote livestock activities in the economy could end 

up with more conflicts since it primarily benefits to the land-consuming 

livestock sector.  

� Family labor is the most rewarded factor for the agro-pastoralists (24% of 

the value-added) compared to the other groups: 13% for farmers, 11% for 

sedentary pastoralists and only 6% for transhumants. This confirms that 

this household group’s ability to operate more efficiently (feed-lot activity 

for example). It clearly appears that any policy promoting family labor, 
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that is making more efficient use of family labor by new technologies for 

example, is likely to be in favor of the agro-pastoralists.  

� An exogenous transfer of 1 billion of FCFA to agro-pastoralists is 

expected to induce not only one of the largest direct effects on the income 

of this group but also for the other three groups. However in terms of 

open-loop effects and closed-loop effects, transhumants are (i) more 

reactive in terms of commodity consumption to a policy that increases 

households’ income and (ii) benefit less from an income injection despite 

an overall larger impact.  

Obviously, transhumants convey better effects of any income policy; from this 

point of view, they are a good channel to better impact the whole economy and 

probably promote local development, although specific actions are to be 

implemented for them, when necessary. 

We are in a dilemma since on the one hand, (i) livestock activities are the most 

reactive to policies (activity development, family labor improvement, income 

transfer) (ii) transhumants, who are pastroralists seem to be good channels for 

local development. On the other hand, we know that transhumance requires 

more and more land for pasture and water and therefore gives rise to conflicts 

between stakeholders; this needs negotiation between stakeholders and with the 

communal authorities to make decisions for a better management. 

 

 

4.7. Discussion and Implications 
 

Based on the description of the relationships and structural inter-linkages 

between different social groups in Madiama commune (as simulated with the 

purged SAM model) and the differential implications of general economic 

policies for the factorial and social distribution of income, we can draw some 

conclusions regarding their feasibility for conflict reduction. 

Since inter-linkages in terms of land and (hired/exchanged) labour use are rather 

strong and (food) consumption is strongly based on local output, changes in 

factor and output prices are rapidly transmitted to other households.  In addition, 

expansion of selected cropping and livestock activities is likely to enhance 

conflicts over the natural resource base. Given the registered multiplier effects, 

targeted transfers may partly leak away to other groups. 

Under such conditions of input/output relationships, targeted public investments 

and transfers are unevenly distributed amongst social groups and could thus 

even enhance income inequality, thus reinforcing the conflicts instead of 

mitigating them. This is particularly the case for transfers to livestock owners 

and transhumant groups that require additional land resources, thus enhancing 

competition with farmers. Far better results are reached with transfers focussing 

on improving the efficiency of (family) labour use that benefit directly the 

targeted households and show less leakage. 




