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Overview 

The purpose of this paper is to document the different steps followed to construct the Tunisian Social 

Accounting Matrix (SAM) for the year 2012. More precisely, it describes the estimation methods and 

the nature of data used in the development of the SAM, which has a specific focus on the agriculture 

and food sectors. The SAM also features a regional disaggregation by three agro-ecological zones. 

The data used in the construction process are based on two main publications of the “Institut National 

de la Statistique” (INS): the input-output table (I/O) (2012) and the supply-use table (2012). The I/O 

(2012) disaggregates the Tunisian economy into 24 sectors, including two agri-food sectors: (1) 

Agriculture and Fishery, and (2) Food Industries. The supply-use table accounts for about 400 

commodities, of which 59 are agriculture, forestry, and fishery products and 64 are processed-food 

products. Other major information sources used include the household survey publication (2010), the 

annual report of the Central Bank (2013), the “Annuaire des Statistiques Agricoles” (Ministry of 

Agriculture 2013c), and the “Budget Economique” (2013).  

This paper is organized as follows. The first section presents general information about SAMs and their 

main features. The second section describes the process used to build the Macro SAM and the Micro 

National SAM for Tunisia, including the data used. The third section displays the process followed in 

building the Micro Regional SAM for Tunisia. The final section presents the features of the balancing 

technique used in this work.  

The Social Accounting Matrix 

General presentation and main features of a SAM 

Since the 1970s, SAMs have emerged as an important format for collecting and organizing 

socioeconomic data, sanctioned by the System of National Accounts. A SAM is a tool for data display, 

database improvement (by exposing inconsistencies between data from different sources), and 

analytical modeling (Round 2003, p. 14-1). More specifically, a SAM is a comprehensive, economy-

wide data framework typically used to represent the economy of a nation. One of the first modern SAMs 

is due to Stone (1985) on the United Kingdom and other developed countries in the 1960s. In the 1970s, 

the first SAMs were built for developing countries.  

A SAM is formatted as a square matrix in which each account is represented by a row and a column. 

Each cell shows the payment from the account of its column to the account of its row. Thus, the incomes 

of an account appear along its row and its expenditures along its column. The underlying principle of 

double-entry accounting is that for each account in the SAM, total revenue (the row total) equals total 

expenditure (the column total). 

A SAM may be viewed as an I/O table that has been extended to cover the full circular flow of incomes, 

linking gross domestic product (GDP) on the supply side, represented by incomes accruing to factors 

and the government (indirect taxes net of subsidies), to GDP on the demand side, defined as the sum of 

domestic and foreign final demand for a nation’s outputs net of imports. This requires that the database 

include comprehensive budgets for domestic institutions (government and nongovernment) and the rest 

of the world (the current account of the balance of payments). In addition, a SAM often has a more 

disaggregated treatment of factors, domestic nongovernment institutions, indirect taxes, and subsidies  
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than that implied by an I/O table’s structure. For each institution, these budgets should cover all current 

revenues and expenditures, including savings.  

Construction of a SAM leads to three positive outcomes. First, a SAM displays information in a manner 

that exhibits the structure of an economy in an illuminating way. Second, by exposing inconsistencies 

between data from different sources, it contributes to improvements in data. Third, a SAM provides all 

or at least a major part of the data needed for different types of other models, most importantly SAM 

multiplier models and computable general equilibrium (CGE) models (Round 2003, p. 14-2). For a 

detailed description on how to build a SAM and related exercises in SAM multiplier analysis, see 

Breisinger, Thurlow, and Thomas (2009).  

Basic structure of Macro and Micro SAMs 

Macro SAMs are highly aggregated and tend to be based on data that are available on an annual basis 

with a relatively short time lag (as opposed to micro data, which are typically available with longer 

delays and not for all years). They provide a consistent view of payments at the macro level that can 

serve as a framework, providing control values, when a more detailed SAM is built or updated. The 

accounts in the Macro SAM and its structure are presented in Table 1 and Table 2, respectively.  

Table 1 Accounts in the Macro SAM 

Account 

acronym 
Description 

ACT Production activities. Paying (in its column) for inputs used and paid (in its row) for outputs 

produced. 

COM Commodities. Paying the supply side (including production activities and imports) and paid by 

the demand side (domestically and for exports). 

LAB Labor. Paying the institutions to which the labor belongs and paid by the activities in which it 

is employed. 

CAP Capital. Paying to the institutions that own the capital and paid by the activities in which it is 

employed. 

HH Households. Payments made cover consumption, transfers, direct taxes, and savings. Payments 

received consist of factor incomes and transfers from other institutions. 

GOV Government. Payments made cover consumption, transfers, and savings. Payments received 

consist of factor incomes, transfers, and taxes. 

D-TAX Direct taxes. Paid by institutions and forwarded to the government . 

I-TAX Indirect taxes (including import taxes) and subsidies (treated as indirect taxes with negative 

values). Paid by activities and commodities and forwarded to the government. 

ROW Rest of the world. Paid when a country imports and makes transfers to the rest of the world. 

Makes payments when Tunisia exports and receives transfers from abroad and in the form of 
foreign savings (the current account deficit, which may be negative). 

S-I Savings-investment account. Collects savings from domestic institutions and the rest of the 

world and allocates these to domestic investment (gross fixed capital formation and stocks). 

  Source: Pyatt and Round (1985) and KISR (2004). 
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Table 2 Basic Macro SAM structure  

Receipts ACT CO M LAB CAP HH GO V D-TAX I-TAX RO W S-I TO TAL 

ACT  Output         Output value  

COM 
Intermediate 
inputs 

   
Private 
consumption  

Government 
consumption 

  Exports Investment 
Commodity 
demand 

LAB 
Labor value-
added  

         Labor income 

CAP 
Capital 

value-added  
         

Capital 

income 

HH   
Labor 
income  

Domestic 
private 
capital 
income  

 
Government 
transfers to 
households   

  Remittances  
Private 
income 

GOV    

Domestic 

government 
capital 
income  

Private 

transfers to 
government  

 Direct taxes 

Net 

indirect 
taxes  

  
Government 
income 

D-TAX     Direct taxes      
Direct tax 
payments 

I-TAX 

Producer 

taxes, 
subsidies  

Import tariffs         
Net indirect 

tax payments  

ROW   Imports   
Private 
transfers to 
ROW 

Government 
transfers to 
ROW 

    
Foreign 
exchange 
payments  

S-I     Private savings 
Government 

savings 
  

Foreign 

savings 
 

Domestic and 
foreign 

savings 

TOTAL 
Production 
cost 

Commodity 
Supply 

Distrib
ution of 
labor 
income  

Distribution 
of domestic 
capital 
income 

Private 
spending  

Government 
spending  

Distribution of 
direct taxes 

Distributi
on of net 
indirect 
taxes 

Foreign 
exchange 
receipts 

Domestic 
investment 
spending 

 

 

Source: Pyatt and Round (1985) and author’s modifications. 
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Table 1 explains the acronyms used for the accounts of the Macro SAM and summarizes the kinds of 

payments made and received by each account. Table 2 shows the structure of the Macro SAM in matrix 

form, indicating the cells in which the different payments appear.  

The receipts of the activity account consist of payments from the commodity account for the sales of 

commodities (goods and services) produced (valued at producer prices). Its expenditures cover intermediate 

consumption, payments to factors of production (labor and capital), and indirect producer taxes net of 

subsidies.  

The receipts of the commodity account, which represent payments for commodities supplied to the market, 

come from five sources: from the activity account for intermediate consumption; from households, 

government, and savings-investment accounts; and from the rest of the world for exports. The expenditures 

of the commodity account, paying for the commodity supply, are directed to three accounts: to the activity 

(for domestic output); to the rest of the world for imports (valued at c.i.f. prices); and to the indirect tax 

account. 

The rows of the accounts for domestic factors (labor and capital) record value-added (VA) payments from 

the activities accounts. The rows of the factor accounts show the distribution of these factors’ incomes 

across different institutions (households, government, and often the rest of the world for returns from capital 

invested in the country).  

In their row, households receive three types of payments: wages from the labor account; domestic and 

foreign capital incomes; and transfers from the government.1 The government receives five types of 

payments: domestic and foreign capital incomes; private transfers from households; direct taxes; and 

indirect taxes net of subsidies. The rest of the world has receipts from import payments from the 

commodities account and transfers from households and the government. Lastly, the SAM can include other 

accounts. In our SAM, for example, we add separate transport and commercial margins to take into account 

additional costs between producer and consumer prices, in addition to indirect taxes, mainly value-added 

taxes (VAT), subsidies, and tariffs.   

In their column, households spend their income on final consumption, transfers to government, direct taxes, 

transfers to the rest of the world, and savings (which may be negative). Government spending covers 

consumption of goods and services, transfers to households and to the rest of the world, and savings. The 

expenditures of the third institution, the rest of the world, represent payment for Tunisia’s exports, 

remittances, and foreign savings (which is identical to the current account surplus/deficit). 

Finally, the savings-investment account, which is an aggregated institutional account, receives payments in 

the form of savings from domestic institutions and the rest of the world. Its outlays represent spending on 

commodities for domestic investment (covering both gross fixed capital formation and stock changes).  

                                                 
1 For each pair of institutions, Table 2 shows transfer payments in only one direction. To the extent that payments 

also exist in the opposite direction, these transfers represent net payments. Alternatively, it would be possible to 

include payments in both directions whenever relevant. 
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The 2012 Macro and Micro National SAMs for Tunisia 

The National SAM was constructed in several steps, summarized as follows: (1) construction of a Macro 

SAM, choosing the disaggregation level of the Tunisian economy; (2) estimation of agricultural 

technologies; and (3) implementation of and adjustments to the National SAM according to the I/O table 

(2012) and the most updated estimations of the national accounts. The following sections describe each of 

these steps and the assumptions made to reach the final balanced SAM. 

The Macro SAM 

The first step in building the Tunisian National SAM is construction of a Macro SAM according to the level 

of disaggregation presented in Table 1. This step is very useful since the Macro SAM serves as a reference 

for further disaggregation when constructing the Micro SAM and represents all the circular income flow in 

the economy. To do so, we used the I/O table (2012) published by the INS (24 sectors) as well as a 

publication of the Central Bank (2013) for all information related to the balance of payments and the 

government accounts. Table 3 displays the 2012 Tunisian Macro SAM. Compared to the structure presented 

in Table 1, the Tunisian Macro SAM adds two new accounts: value-added tax net of subsidies (VAT_Net) 

and import duties, both of which are applied at the commodity level. Consequently, the indirect tax net of 

subsidies (I-TAX) represents taxes net of subsidies applied at the activity level (mainly intermediary 

consumption). 



 8 

Table 3 Macro SAM for Tunisia, 2012 (at current prices, in billions of Tunisian dinars (TND)) 

  ACTIV GOODS LABOR CAPIT HOUHD GOVNT D-TAX VAT_Net I-TAX 

IMP-

DUT ROW S-I TOTAL 

ACTIV  126,886           126,886 

GOODS 60,764    46,950 12,835     34,154 17,346 172,050 

LABOR 27,143          0,000  27,143 

CAPIT 38,379          0,000  38,379 

HOUHD   27,143 34,183  1,373     3,539  66,238 

GOVNT    968   6,089 3,502 601 867 734  12,760 

D-TAX     6,089        6,089 

VAT_Net   3,502           3,502 

I-TAX 601            601 

IMP-DUT  0,867           0,867 

ROW  40,795  3,228         44,023 

S-I     13,198 -1,448     5,595 1,888 19,234 

TOTAL 126,886 172,050 27,143 38,379 66,238 12,760 6,089 3,502 601 867 44,023 19,234   

Source: Table 4. 

Note: In 2012, TND1 = US$ 0.622. 
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Table 4 displays the sources of data used to build the Tunisian Macro SAM.  

 

Table 4 Sources used to construct the Macro SAM  
Macro Aggregate 

Private final consumption (C) 

Public final consumption (G) 

Investment demand (I) 

Exports of goods and services (X) 

Imports of goods and services (M) 

Intermediate demand 

Labor income 

Capital income 

I-TAX 

 

Domestic supply 

 

VAT_Net 

 

D-TAX 

Import duties 

Capital factor income accruing to 

government 

Capital factor income accruing to ROW 

Capital factor income accruing to 

households 

 

 

 

Transfers from the ROW to households 

Transfers from the government to 

households 

Households’ savings 

 

Government savings 

 

Rest of the World savings 

 

Transfers from the ROW to government 

 

Source 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

I/O 2012 (INS) 

 

 

 

I/O 2012 (INS) 

 

Central Bank  

I/O 2012 (INS) 

Central Bank 

 

Central Bank 

Residual 

 

 

 

Central Bank 

Central Bank 

Residual 

 

Residual 

 

Residual 

 

Central Bank 

Note 

 

 

Gross fixed capital formation+ Stocks 

 

 

 

 

 

Indirect taxes net of subsidies at activity 

level 

Factor incomes +intermediate demand + 

I-TAX 

Value-added taxes net of subsidies at 

commodity level 

Annual report 2013 

 

Annual report 2013 

 

Annual report 2013 

Calculated residually between total 

capital remuneration(national accounts), 

capital income of the government, and 

capital income transferred to the ROW 

Remittances from annual report 2013 

Annual report 2013 

The difference between households’ 

income and their expenditures  

The difference between government 

revenues and expenditures  

Balance between receipts and 

expenditures of the ROW 

Balance of external payment of the 

government, calculated using data 

available in the annual report 2013 

(Billion TND) 

46,950 

12,835 

17,346 

34,154 

40,795 

60,764 

27,143 

38,379 

     601 

 

126,886 

 

3,502 

 

6,089 

  867 

 968 

 

3,228 

34,183 

 

 

 

3,539 

1,373 

13,198 

 

-1,448 

 

5,595 

 

734 
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The Micro National SAM 

The dimensions 

Given that the focus of the present SAM is on the distributional effects of trade reforms in the agriculture 

and food sectors, the Tunisian economy was broken down into 30 sectors, among which 16 are 

agriculture, 8 food processing, 1 other manufacturing, 1 construction, 1 other nonmanufacturing, 1 

transport services, 1 hotels and restaurants, and 1 other services. The disaggregation was driven by two 

main concerns: (1) to take into account the most important agricultural products in terms of contribution 

to total agricultural production value2and their social importance, and also those subject to preferential 

trade agreements and national protection instruments; and (2) to be able to measure the economy-wide 

impacts of a change in trade policies with selected partners on strategic agricultural products. 

Table 5 displays the full dimension of the Tunisian Micro National SAM: 

 

Table 5 The full dimension of the Tunisian Micro National SAM 
Activity Commodity Other accounts 

Durum wheat 

Soft wheat 

Barley 

Other cereals 

Olives 

Citrus 

Dates 

Other fruits 

Tomatoes 

Potatoes 

Other vegetables 

Other agriculture and forestry 

Cattle breeding 

Sheep farming 

Poultry farming 

Fishery 

Dairy products 

Meat  

Olive oil 

Canned products  

Sugar 

Milling 

Beverages and tobacco 

Other agri-food 

Other manufacturing 

Construction 

Other nonmanufacturing 

Transport services 

Hotels and restaurants  

Other services 
 

Durum wheat 

Soft heat 

Barley 

Other cereals 

Olives 

Citrus 

Dates 

Other fruits 

Tomatoes 

Potatoes 

Other vegetables 

Other agriculture and forestry 

Cattle breeding 

Sheep farming 

Poultry farming 

Fishery 

Dairy products 

Meat  

Olive oil 

Canned products 

Sugar 

Milling 

Beverages and tobacco 

Other agri-food 

Other manufacturing 

Construction 

Other nonmanufacturing 

Transport services 

Hotels and restaurants  

Other services 
 

Production factors 

Labor skilled paid rural 

Labor skilled unpaid rural 

Labor unskilled unpaid rural 

Labor unskilled paid rural-urban 

Labor skilled urban 

Capital 

 

Institutions 
Government 

 

Households 

10 deciles urban 

10 deciles rural 

 
Trade partners 

European Union (EU) 

United States 

Pan Arab Free Trade Area (PAFTA) 

Sub-Saharan Africa 

Turkey 

ROW 

 

Other 

Indirect taxes net of subsidies  

Direct taxes 

VAT-net of subsidies 

Duty on imports 

Commercial margins 

Transport margins 

Savings-investment 

 

  

                                                 
2The considered agricultural activities represent more than 70 percent of the total production value of Tunisia’s 

agriculture sector.  



 11 

Estimation of agricultural and processed food technologies 

Estimation of agricultural technologies  

One of the most important added values of this SAM is the estimation of agricultural technologies. 

Indeed, to the best of our knowledge, all previous SAMs that focused on agriculture in Tunisia, with 

the exception of one built for 1991 (Chemingui and Dessus 1999), were simply based on an update of 

old technological coefficients. We strongly believe that agricultural technologies in Tunisia have 

experienced significant changes over the past two decades (1992–2012) given: (1) the Tunisian 

revolution in January 2011; (2) important changes in food world markets (due to volatility of world 

prices, reductions in support after the GATT agreement in 1994, and recent reforms of the EU’s CAP 

and the United States’ Farm Bill) and in domestic prices of both inputs and agricultural commodities; 

and (3) technological progress in general. The combination of these factors warrants carrying out new 

estimations based on observed data rather than engaging in a simple updating exercise. 

To estimate the agricultural technologies, detailed information on intermediary consumption is needed 

as well as on returns to primary production factors (labor and capital) across the selected activities.3 

For the Tunisian economy, 2012 is the most recent year for which a detailed supply-use table (400 

products) exists. However, the published I/O table for 2012 disaggregates the Tunisian economy into 

24 sectors, with only one agriculture and fishery sector. Furthermore, the most recent disaggregated I/O 

table is from 2010, in which the Tunisian economy is decomposed into 54 sectors, including three 

subsectors for agriculture and fishing: crop and livestock, other agriculture and forestry, and fishing.  

This subsection summarizes the rationale for agricultural disaggregation and the methodological steps 

followed to build a Micro National SAM with a detailed treatment of the agriculture sector, as indicated 

in Table 5.  

The main crops grown in Tunisia are cereals, vegetables, and tree crops. Cereals comprise durum wheat, 

soft wheat, barley, and to a very little extent, triticale and oats. As these are considered strategic and 

sensitive commodities, the government intervenes at all levels of their food chains. Cereal crops occupy 

on average 1.5 million hectares (ha) and contribute up to 13 percent of Tunisia’s total value of 

agricultural production (10.5 percent in 2012). Cereals constitute the main source of income for a third 

of farmers, of whom 86 percent are small farmers holding less than 20 ha (Ministry of Agriculture  

2006).4 

Animal production, particularly milk production, is promoted by policy measures that are currently 

designed to meet social objectives, rather than by an economic rationale. The livestock subsector 

occupies an important place in the Tunisian economy, particularly in rural areas. It contributes up to 20 

percent of Tunisia’s agricultural GDP and 3–4 of total GDP. Furthermore, it offers more than 57 million 

working days per year, or the equivalent of around 200,000 full-time occupied workers (Ministry of 

Agriculture 2013b).  

Estimation of cereal technologies was based on two types of information. The first one is published by 

the “Office des Terres Domaniales” (OTD), which pertains to technical recommendations related to 

                                                 
3Readers interested in the detailed estimation process for agricultural technologies may contact the author 

directly. 
4 The Ministry of Agriculture conducts a survey each decade on the structure of farms and their characterization. 

The most recent one was in 2004–2005. 
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these particular activities (OTD 2008). The second type of information is based on the results of farm 

surveys conducted in 2009–2010 in northern Tunisia in the frame of a European research project 

(WatNitMED).These two major pieces of information were used to calculate the average cost per 

cultivated hectare of each cereal crop using updated prices.   

The average cost sheet for each crop distinguishes between labor and mechanical operations and 

presents intermediary consumption in terms of seeds, organic fertilizers, chemical fertilizers, transport 

services, etc. In this regard, we made assumptions regarding the cost of some operations such as sowing 

or fertilizing, which use labor and energy simultaneously. For example, the plowing cost was assumed 

to be 60 percent energy cost and 40 percent labor cost. For each crop, we calculated the cost structure 

per ha and per quintal, taking into account the average yield registered in 2012. In this regard, the value 

of straw as a cereal byproduct was deduced from the production value. These estimates were mapped 

according to the SAM level of disaggregation. 

Once the cost structure per quintal for a given crop was calculated, we used the information on the total 

production value of the concerned crop (obtained from the “Annuaire des Statistiques Agricoles” 

(Ministry of Agriculture 2013c) to generate intermediate consumptions and returns to primary 

production factors. These computations were made for each cereal crop. For “other cereals” production 

activity, it was appropriate to use barley’s technological coefficients, according to the views of experts 

in the field, as (1) triticale’s production process is very close to that of barley, and (2) this category 

comprises mostly triticale and oats. 

The same procedure was followed for arboriculture (olives and citrus). Information on production costs 

was taken from the OTD and ONAGRI (Observatoire National de l’Agriculture), which publishes 

average cost files for some agricultural products. Accordingly, ONAGRI’s detailed costs of olive 

production and best practices in terms of technical recommendations formulated by the OTD were used 

and updated with the set of new production factor prices relative to 2012. After consultation with experts 

in the field, these estimations were adjusted to match the average farmer’s practices.  

The same procedure was followed for dates in that estimations of the technologies used were based on 

consultations with experts from the “Centre Technique des Dates.” However for “Other fruits”5 activity, 

and given the lack of accurate information on the production cost structure and the irrelevance to using 

the average of the technological coefficients of the previous activities (olives, citrus, and dates), the 

estimations for dates were based on coefficients specific to the 1992 SAM (Chemingui and 

Dessus1999).  

For tomatoes, two types of production processes were taken into account: greenhouses and seasonal 

field production. As their production processes are different, technological coefficients were estimated 

for both based on information from the OTD and ONAGRI and on consultation with experts from the 

Department of Horticulture at Institut Supérieur Agronomique de Chott Meriem (ISA-CM). Tomatoes 

under greenhouses represent about 40 percent of the total production value of the country. Once the 

estimation of the two categories was finalized, the two different values of the production factors used 

were simply aggregated, using weights of 40 percent and 60 percent. 

The same procedure was followed for estimating potatoes technology, using information on average 

costs provided by the “Centre Technique de la Pomme de terre.” For “Other vegetables” (onion, 

                                                 
5“Other fruits” includes almonds, grapes, apples, pears, apricots, and plums. 
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pimento, melon and watermelon, artichoke, and other fresh vegetables), the average of the technological 

coefficients for tomatoes and potatoes was used as a proxy. 

The next step was estimation of animal production technologies. For cattle breeding, which includes 

milk and meat livestock production, an increasingly important share of small breeders (owning fewer 

than five cows)6 was observed. This category of breeders uses a system called “no land livestock,” 

characterized by zero grazing and more dependence on animal food bought from the market. This 

system consequently experiences less value-added (VA) than the system based on pasture and forage 

crops.  

For meat cattle breeding, the average cost was taken from ONAGRI, whereas for milk cattle breeding, 

information produced by “Groupement inter-professionnel des producteurs de Viandes et Lait” 

(GIVLAIT) was used. GIVLAIT conducted a survey on milk producers and calculated the average cost 

per liter of produced milk for two kinds of breeding systems: an integrated system that uses pasture and 

silage, and a nonintegrated system based on concentrated feed (no land) (GIVLAIT 2014). 

Taking into account that 60 percent of all Tunisian milk is produced under an integrated system and 40 

percent under a nonintegrated regime, we applied these shares to estimate the average milk production 

technology for the whole country. By adding each factor cost for meat and milk cattle breeding, we then 

obtained an approximation of the production technology for cattle breeding.   

Regarding sheep farming, the average cost per kg was published by ONAGRI (2015). However, this 

publication corresponds to sheep farming under an extensive regime that represents about 90 percent of 

the total sheep production in Tunisia. Consequently, we adjusted this cost by estimating the average 

cost per kg under an intensive regime, which represents the other 10 percent of total sheep production.7 

The sum of the obtained intermediary consumptions and returns to primary production factors in each 

regime leads to the closest representative ovine production technology. 

Poultry activity has been regulated since 1984 by GIPAC (Groupement Inter-professionnel des Produits 

Avicoles et Cunicoles), an inter-professional organization that manages the entire poultry chain. In our 

SAM, poultry farming is reduced to meat poultry farming. Consequently, egg farming is included in 

“other agriculture” activity. We obtained an estimation of the average cost of poultry production from 

GIPAC and proceeded in a manner similar to that used for the rest of the activities to approximate the 

poultry production technology. 

Finally, to estimate the production technology of “other agriculture” activity, we used the coefficients 

of the 2006 SAM because this activity is very heterogeneous and also includes forestry activity. 

Production technology estimates by region are given in the Micro Regional SAM section.  

 

Estimation of processed food technologies 

Compared to information on agricultural technologies, information on food processing is 

relatively more complicated to collect and compile. The first step was based on the I/O 400 supply-use 

table, which provides detailed information on the value of production by sector. Imports, exports, final 

                                                 
6According to the Ministry of Agriculture, more than 80 percent of total milk production is attributable to small 

breeders. 
7 This adjustment was made with the help of a colleague in the Animal Resources Department at ISA-CM. 
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consumption, and investments were also directly extracted from the I/O 400. The I/O coefficients are 

based on those related to 2010 provided by the INS. Decomposition of production between intermediate 

consumption and VA was also directly updated from the I/O 115 products for 2010. However, the most 

important and original task was decomposition of the VA between labor, capital, and indirect taxes net 

of subsidies. The first step was calculation of total wages paid by sector using the results of the firm 

enterprises survey from 2010. Indirect taxes net of subsidies were estimated with the assumption that 

their shares of sectoral VA were the same as in 2010, for which more detailed data are available. Based 

on this assumption, capital remuneration at sectoral level was calculated as the residual after paying 

wages and indirect taxes. 

Trade and protection by partner 

The Tunisian food trade balance remained negative during the last two decades, except in 1999, 2004, 

2005, and 2006. The share of agri-food exports by value in the country’s total exports represents on 

average 8–10 percent, with olive oil the most exported product (22 percent). The share of agri-food 

imports in total imports is also less than 10 percent and is dominated by cereals (31 percent) followed 

by livestock, vegetable oil, and sugar (25 percent combined). Agricultural and food trade is mainly 

with the EU (about 40 percent of exports and more than 55 percent of imports in 2012), whereas more 

than 80 percent of industrial products are imported from the EU and more than 78 percent of exports 

go to the EU.  

Table 6 presents the distribution of Tunisian trade for the products considered in the SAM. 
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Table 6 Structure of import expenditures and export revenues  in 2012 (%) 

 Product Imports Exports 

Durum wheat 0.440 0.000 

Soft wheat 1.365 0.000 

Barley 0.189 0.000 

Other cereals 1.185 0.011 

Olives 0.000 0.000 

Citrus 0.000 0.051 

Dates 0.002 1.127 

Other fruits 0.055 0.096 

Tomatoes 0.000 0.106 

Potatoes 0.080 0.015 

Other vegetables 0.015 0.176 

Other agriculture and forestry 1.915 0.141 

Cattle breeding 0.046 0.000 

Sheep farming 0.065 0.000 

Poultry farming 0.021 0.000 

Fishery 0.063 0.083 

Dairy products 0.277 0.240 

Meat 0.153 0.015 

Olive oil 0.001 1.860 

Canned products  0.350 1.129 

Sugar 0.566 0.004 

Milling 0.094 0.020 

Beverage and Tobacco 0.466 0.403 

Other agri-food 2.796 2.840 

Other manufacturing 64.083 63.149 

Construction 0.000 0.000 

Nonmanufacturing 16.944 15.643 

Transport 5.701 7.093 

Hotels and restaurants  0.000 0.000 

Other services 3.127 5.798 

Total 100 100 

Source: Own calculations based on the supply-use table 400 (INS 2012). 

Since the objective of the SAM is to analyze changes in trade policies affecting the agriculture sector, 

a special interest was given to disaggregation of the Rest of the World account. The agriculture sector 

is the most protected productive sector in Tunisia although its potential liberalization is under 

negotiation with many partners, mainly the EU and other Arab countries. To enable analysis of trade 

policy changes, the International Trade Centre’s (ITC) MacMap database was used to disaggregate both 

protection and flows of trade among a panel of partners (ITC 2014). The list of partners considered in 

this SAM were: the EU, the Arab country members of the Pan Arab Free Trade Area (PAFTA), the rest 
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of Africa (excluding Arab country members of PAFTA), Turkey, the United States, and the rest of the 

world (ROW). 

The first step was to map the products at the HS6 level in the MacMap database with the list of products 

considered in the Micro National SAM to generate a table with protection and trade (exports and 

imports) by product and partner. It is important to highlight that the last version of the MacMap database 

relates to 2011; accordingly, it was assumed that tariff protection imposed by Tunisia did not change 

between 2011 and 2012, the year for the SAM. However, given the fact that applied tariffs in the 

MacMap database differ from those effectively collected by Tunisian Customs and reported in the I/O 

table (Macro SAM), an adjustment was made to the tariff rates imposed by commodity to ensure their 

consistency. That is, an additional adjustment of custom duties was made using tariff rates estimated 

using Mac Map and imports by origin using the Trade Map database, which is more recent than the 

MacMap database. Table 7 displays applied tariff rates by product and origin of imports, while Table 8 

presents the distribution of trade (exports and imports) across partners. 
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Table 7 Applied tariffs on Tunisian imports by commodity and country of origin in 2012 (in %) 

Commodity 

Tar-

PAFTA 

Tar-

ROW 

Tar-

SSA 

Tar-

TUR Tar-EU Tar-US 

Durum wheat 0.0 NT 16.6 NT 8.5 NT 

Soft wheat 0.0 NT 7.8 NT 8.7 NT 

Barley 0.0 NT 11.7 NT 1.8 NT 

Other cereals 0.0 NT 8.8 NT 1.0 NT 

Olives NT NT NT NT NT NT 

Citrus 0.0 0.0 0.0 0.0 0.0 0.0 

Dates 0.0 0.4 0.0 0.0 NT NT 

Other fruits 0.0 15.7 18.6 0.0 17.6 30.4 

Tomatoes NT NT NT NT NT NT 

Potatoes 0.0 6.9 7.8 0.0 2.0 5.3 

Other vegetables 0.0 0.0 0.0 0.0 0.0 0.0 

Other agriculture and forestry 0.0 10.8 7.8 0.0 4.9 5.5 

Cattle breeding 0.0 0.0 NT NT 0.0 NT 

Sheep farming 0.0 0.0 0.0 0.0 0.0 NT 

Poultry farming 0.0 9.8 14.7 0.0 0.0 NT 

Fishery 0.0 24.5 18.6 0.0 7.8 51.2 

Dairy products 0.0 58.7 NT 0.0 7.4 NT 

Meat 0.0 2.9 4.9 0.0 2.4 NT 

Olive oil 0.0 0.0 0.0 0.0 0.0 0.0 

Canned products  0.0 30.4 10.8 0.0 7.8 32.7 

Sugar 0.0 36.2 24.5 0.0 16.9 NT 

Milling 0.0 2.9 3.5 0.0 4.9 0.0 

Beverage and tobacco 0.0 41.1 27.4 12.7 24.5 28.5 

Other agri-food 0.0 11.7 8.8 0.0 3.9 23.8 

Other manufacturing 0.0 3.9 2.0 0.0 0.0 51.6 

Construction NT NT NT NT NT NT 

Non-manufacturing 0.0 21.6 0.0 0.0 0.0 37.5 

Transport 0.0 0.0 0.0 0.0 0.0 0.0 

Hotels and restaurants NT NT NT NT NT NT 

Other services 0.0 0.0 0.0 0.0 0.0 0.0 

Source: Author’s estimations using MacMap database. 

Note: NT = no trade reported in 2012, so the average applied tariff could not be estimated; SSA = Africa south 

of the Sahara. 
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Table 8 Distribution of Tunisian imports by product and origin in 2012 (in %) 

Commodity PAFTA ROW SSA TUR EU US 
Total 

Durum wheat 17.60 0.00 0.00 0.00 82.40 0.00 100 

Soft wheat 17.60 0.00 0.00 0.00 82.40 0.00 100 

Barley 0.10 0.00 0.10 0.00 99.80 0.00 100 

Other cereals 0.10 0.00 0.50 0.00 99.40 0.00 100 

Olives        100 

Citrus 29.90 13.50 0.80 1.30 51.70 2.80 100 

Dates 84.70 13.30 0.80 1.20 0.00 0.00 100 

Other fruits 29.90 13.50 0.80 1.30 51.70 2.80 100 

Tomatoes        100 

Potatoes 29.90 13.50 0.80 1.30 51.70 2.80 100 

Other vegetables 29.90 13.50 0.80 1.30 51.70 2.80 100 

Other agriculture and forestry 53.10 4.90 2.00 0.10 39.40 0.50 100 

Cattle breeding 74.40 1.50 0.00 0.00 24.10 0.00 100 

Sheep farming 10.50 12.00 0.00 7.20 70.30 0.00 100 

Poultry farming 10.50 12.00 0.00 7.20 70.30 0.00 100 

Fishery 8.00 14.80 0.10 5.00 68.70 3.40 100 

Dairy products 13.20 0.00 0.00 0.40 86.40 0.00 100 

Meat 23.40 20.90 8.90 0.00 46.80 0.00 100 

Olive oil 46.00 2.50 4.50 0.00 34.40 12.60 100 

Canned products 39.90 10.90 6.10 0.00 42.50 0.60 100 

Sugar 87.30 8.50 3.30 0.00 0.90 0.00 100 

Milling 7.00 0.30 92.40 0.00 0.30 0.00 100 

Beverage and tobacco 40.20 4.20 34.10 0.00 21.10 0.40 100 

Other agri-food 39.90 10.90 6.10 0.00 42.50 0.60 100 

Other manufacturing 10.30 12.00 1.70 1.80 71.30 2.90 100 

Construction        100 

Non-manufacturing 0.50 3.40 0.40 0.00 93.30 2.40 100 

Transport 7.00 57.70 20.80 0.50 13.50 0.50 100 

Hotels and restaurants        100 

Other services 6.80 57.60 20.90 0.50 13.70 0.50 100 

Source: Author’s estimations using the I/O (2012) and MacMap database. 
Note: SSA = Africa south of the Sahara. 
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Table 9 Distribution of Tunisian exports by product and destination in 2012 (in %) 

Commodity PAFTA ROW SSA TUR EU US 
 

Durum wheat        0.00 

Soft wheat        0.00 

Barley        0.00 

Other cereals 99.40 0.00 0.50 0.00 0.10 0.00 100.00 

Olives        0.00 

Citrus 29.90 13.50 0.80 1.30 51.70 2.80 100.00 

Dates 29.90 13.50 0.80 1.30 51.70 2.80 100.00 

Other fruits 29.90 13.50 0.80 1.30 51.70 2.80 100.00 

Tomatoes 29.90 13.50 0.80 1.30 51.70 2.80 100.00 

Potatoes 29.90 13.50 0.80 1.30 51.70 2.80 100.00 

Other vegetables 29.90 13.50 0.80 1.30 51.70 2.80 100.00 

Other agriculture and 

forestry 52.80 5.00 2.10 0.10 39.50 0.50 100.00 

Cattle breeding        0.00 

Sheep farming        0.00 

Poultry farming        0.00 

Fishery 8.00 14.80 0.10 5.00 68.70 3.40 100.00 

Dairy products 99.50 0.00 0.40 0.00 0.10 0.00 100.00 

Meat 70.10 20.90 8.90 0.00 0.10 0.00 100.00 

Olive oil 46.00 2.50 4.50 0.00 34.40 12.60 100.00 

Canned products 39.90 10.90 6.10 0.00 42.50 0.60 100.00 

Sugar 87.30 8.50 3.30 0.00 0.90 0.00 100.00 

Milling 7.00 0.30 92.40 0.00 0.30 0.00 100.00 

Beverage and tobacco 40.20 4.20 34.10 0.00 21.10 0.40 100.00 

Other agri-food 39.90 10.90 6.10 0.00 42.50 0.60 100.00 

Other manufacturing 10.20 11.90 1.70 1.80 71.10 3.30 100.00 

Construction        0.00 

Non-manufacturing 0.50 3.40 0.40 0.00 93.30 2.40 100.00 

Transport 67.80 0.00 0.40 0.00 31.80 0.00 100.00 

Hotels and restaurants        0.00 

Other services 67.80 0.00 0.40 0.00 31.80 0.00 100.00 

Source: Author’s estimations using the I/O(2012) and MacMap database. 

Note: SSA = Africa south of the Sahara. 

The Micro Regional SAM 

Disaggregation of the labor factor 

Tunisia’s agriculture sector provides employment for around 16 percent of the total labor force. As a 

result, agriculture provides total or partial incomes to about half a million households, or approximately 

a quarter of the total population.  

The National SAMs (both Macro and Micro) incorporate only paid labor (both skilled and unskilled) 

per activity. However, remunerations of family workers, who represent about 78 percent of total labor 

employed in agriculture (expressed by the number of effective working days), are not specifically taken 
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into account. Accordingly, the value of their “equivalent” remuneration could be extracted from the 

capital account as it is in itself a residual account of the sectoral VA once wages and taxes are paid. To 

reflect the reality of the agricultural technologies and to avoid a misleading overestimation of capital 

productivity of agricultural activities, it is necessary to dispatch the equivalent remunerations of unpaid 

family members from the capital account.  

For this, the labor factor was split into five categories: three rural, one rural-urban, and one urban. Rural 

or agricultural workers were again disaggregated into skilled and unskilled paid labor and skilled and 

unskilled unpaid labor. Unpaid labor refers to family work contributed by the farmer or chief of the 

farm and members of his/her family. 

Paid unskilled labor is assumed to be mobile between rural and urban activities. To disaggregate this 

labor, we used the results of agriculture sector surveys carried out in 2011–2012 (Ministry of 

Agriculture 2013a and 2013b). Table 10 summarizes the number of days worked by aggregate 

agricultural activity, type of worker, and region. 

The assumptions made to distinguish between skilled and unskilled labor categories were the following. 

Farmers and permanent family caregivers were considered skilled whereas temporary family caregivers 

were considered unskilled. On the other hand, paid permanent employees were assumed to be skilled 

whereas paid temporary workers were considered unskilled.  

Taking into account these assumptions leads to elaboration of Table 11, which distinguishes between 

skilled and unskilled, paid and unpaid labor categories by aggregate agricultural activity and region. 

Tunisia was regionally delineated into the north, center, and south. The north includes 11 governorates: 

Tunis, Ariana, Mannouba, Ben Arous, Nabeul, Bizerte, Béja, Jendouba, Kef, Siliana, and Zaghouan. 

The center covers 7 governorates: Sousse, Monastir, Mahdia, Sfax, Kairouan, Kasserine, and Sidi 

Bouzid. Finally, the south includes 6 governorates: Gafsa, Gabes, Tozeur, Medenine, Kebili, and 

Tataouine. The issue is then to assign days worked according to the level of disaggregation of the 

agriculture sector in the SAM. 

For cereals, information on shares of land area allocated for each cereal crop out of total area by region 

was used as a proxy to estimate the volume of labor assigned to each category of cereal. This procedure 

reflects better the total number of days and months of labor used for each cereal crop than does using 

the share of each crop production in total cereal production by region, as it is known that yields are 

much higher in the north than in the center and south due to heterogeneous climate conditions.  
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Table 10 Distribution of days worked by activity, labor category, and region (in 1.000 days) 

 Activity 

Farmers 

Permanent family 

caregivers 

Temporary family 

caregivers 

Permanent paid 

employees 

Temporary paid 

employees Total 

North Center South North Center South North Center South North Center South North Center South   

Cereals 2481.4 866 143.8 879.3 279.3 193.7 916.3 600 393.7 610 164.7 44.8 1003 457.8 65.8 9099.6 

Legumes 509.9 2.7 12.2 188.6 8.1 7.7 248 5.6 11.3 136.6 0.5 0 230.2 0.9 9.8 1372.1 

Fodder 983.8 216 250.7 303.9 148 270.5 334.6 313.8 214.9 274 85.8 16.9 360.4 132.3 33.5 3939.1 

Vegetables 4489.4 1829.8 671 1248.2 1514.9 1301.3 1905.7 2048.6 480.8 1337 340 567.3 1377.8 1745.2 366.8 21223.8 

Arboriculture 2831.4 4715.3 2979.1 733.4 1830.5 1522 1315.1 6135.6 1570.6 1302.3 889.1 335.8 1711 4795.5 660 33326.7 

Livestock 7845.7 8392.8 5475.5 4096.5 3883.2 5234.8 5481.4 7529 3078.9 2273.6 1748 713.3 426.9 735.5 813 57728.1 

Other 

agriculture 742.1 486.3 906.9 401.2 191.2 563.5 152.2 655 216.8 795.3 350.9 301.1 304.7 474.4 219 6760.6 

Total 19883.7 16508.9 10439.2 7851.1 7855.2 9093.5 10353.3 17287.6 5967 6728.8 3579 1979.2 5414 8341.6 2167.9  

Source: Ministry of Agriculture (2013a and 2013b). 
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Table 11 Distribution of days worked by activity, level of qualification, and region (in 1,000 days) 

 Unpaid family labor Paid labor Total 

 Activity 

Skilled Unskilled Skilled Unskilled  

North Center South North Center South North Center South North Center South  

Cereals 3360.7 1145.3 337.5 916.3 600 393.7 610 164.7 44.8 1003 457.8 65.8 9099.6 

Legumes 698.5 10.8 19.9 248 5.6 11.3 136.6 0.5 0 230.2 0.9 9.8 1372.1 

Fodder 1287.7 364 521.2 334.6 313.8 214.9 274 85.8 16.9 360.4 132.3 33.5 3939.1 

Vegetables 5737.6 3344.7 1972.3 1905.7 2048.6 480.8 1337 340 567.3 1377.8 1745.2 366.8 21223.8 

Arboriculture 3564.8 6545.8 4501.1 1315.1 6135.6 1570.6 1302.3 889.1 335.8 1711 4795.5 660 33326.7 

Livestock 11942.2 12276 10710.3 5481.4 7529 3078.9 2273.6 1748 713.3 426.9 735.5 813 57728.1 

Other agriculture 1143.3 677.5 1470.4 152.2 655 216.8 795.3 350.9 301.1 304.7 474.4 219 6760.6 

Total 27734.8 24364.1 19532.7 10353.3 17287.6 5967 6728.8 3579 1979.2 5414 8341.6 2167.9 133450 

Source: Author’s calculations based on Ministry of Agriculture (2013a and 2013b). 
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Table 12 presents the land allocated to each cereal crop by region from which the shares were deduced and 

used to estimate the volume of labor employed by each agricultural activity in each region.  

Table 12 Hectares allocated to cereals by crop and region 
 Crop North Center South Total 

Durum wheat 459,690 171,170 32,420 663,280 

 Soft wheat 117,910 7,890 530 126,330 

 Barley 299,120 245,660 80,440 625,220 

Other cereal 24,540 660 150 25,350 

Total 901,260 425,380 113,540  

Source: Ministry of Agriculture (2013a). 

We followed the same procedure for all vegetable activities; that is, the used land by each crop was the 

basis of the assignment of the different categories of labor. For livestock, however, we used the number of 

animals (bovine, ovine, and poultry) by region as well as the required labor for each type of activity. The 

estimation was based on previous surveys conducted in this field and the expertise of colleagues in the 

Animal Production Department of ISA-CM. This information allowed the assignment of each category of 

labor to each livestock category. It is important to highlight that this type of estimation and construction of 

a regional SAM for Tunisia’s agriculture sector has never been done before and thus represents an 

innovative data collection, estimation, and reconciliation effort.   

Estimation of regional production technologies 

Agricultural production technologies differ from one region to another, attributable to several factors. The 

first one is related to the availability of irrigation water in Tunisia, which follows a gradient from north to 

south, with the north more humid compared to the dry, desert climate in the south. The second factor is 

related to the first – with the availability of water, the level of fertilizer use changes, mainly concerning 

crops conducted under a rainfed regime. Finally, prices of production factors and outputs can differ from 

one region to another, including wages, which tend to be higher in the north. Map 1 shows that the crop 

value per hectare tends to be highest in the north and lowest in the south. 
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Map 1 Crop value per hectare in Tunisia (US$/ha) 

 

Source: Arab Spatial Food and Nutrition Analyzer ( www.arabspatial.org). 

To take this diversity into account, we used all available information relative to average production costs 

as explained in the remaining parts of the paper. However, when information was lacking regarding regional 

differences in amounts of production factors applied, we adjusted the quantities used with the help of 

experts to approximate the “real” regional technology as closely as possible. 

Bread wheat and other cereals (mainly triticale and oats) are produced only in the north because of its 

favorable climatic conditions, whereas durum wheat and barley are produced across the whole country. 

Yields are much higher in the north than in the center and south, particularly for rainfed production. During 

2011–2012, the total land used for cereal activities was estimated to be about 1.429 million ha, distributed 

as follows (Table 13):   

http://www.arabspatial.org/
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Table 13 Distribution of land area dedicated to cereal, by type and region (%) 

Durum wheat (% ) Bread wheat (% ) Barley (% ) Triticale (% ) 

North Center  South North Center  South North Center  South North Center  South 

69.31 25.81 4.89 93.33 6.25 0.42 47.84 39.29 12.87 100.00 0.00 0.00 

Source: Ministry of Agriculture (2013a). 

It is important to point out that regional technologies were estimated using the same procedures described 

in the National SAM report. However, the amounts of production factors used were adjusted to take into 

account the specificity of each region.  

For cereals, we used recommendations made by the OTD at regional level and adjusted them with the 

assistance of experts8 to get estimations as close as possible to the average farmer’s practices. Indeed, the 

amounts of fertilizers applied to crops are much smaller in the center and south than in the north. 

The results of estimations show, for example, that capital remuneration for durum wheat in the south is 

negative, mainly due to lower yield in this region (average yield is estimated to 0.7 tons/ha compared to 

more than 2.0 tons/ha in the north). Furthermore, for soft wheat, the estimations show clearly that capital 

remuneration is weak, confirming the superiority of durum wheat in terms of profitability. This result is 

commonly known and accepted. 

Regarding arboriculture, we used all available information on regional production and the most likely 

applied technical package, and took into account regional variability in intermediary consumptions. This 

allowed a better representation of regional diversity in production technologies. However, some crops are 

by nature specific to a certain region. For example, 95 percent of citrus is cultivated in the north, while 

dates are grown only in the south. 

For vegetables and particularly tomatoes, two main production technologies exist, with two corresponding 

average production costs: greenhouses and seasonal field production. Greenhouse production is more 

intensive and mainly used in the center and south, whereas field production mostly characterizes the north. 

The weight of each production mode in each region as well as the associated production levels were 

available, so estimation of the production technology by region was straightforward. 

Livestock production activities, particularly cattle breeding, comprise meat and milk production. 

Consequently, we estimated cattle meat and milk production technologies separately by region and then 

aggregated them. For milk production, we had information on the average cost for cattle breeding under the 

“no land livestock” system and for the integrated system, which basically uses silage and pasture. In the 

north, 70 percent of cattle breeding is conducted under the integrated regime and 30 percent under the “no 

land livestock” system. However, in the center, 75 percent of the bovine herd is conducted under the 

nonintegrated regime whereas 25 percent is integrated. Finally, in the south, 90 percent of cattle breeding 

is nonintegrated and only 10 percent is integrated. By applying these shares to the average costs, we 

obtained an approximation of milk production technologies by region. 

                                                 
8Colleagues from ISA-CM. 
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Once the intermediary consumptions for each crop were calculated, the next step was to value the labor 

factor according to the figures presented in Tables 10, 11, and 12. The value of family labor was based on 

official minimum agricultural wages for skilled and unskilled labor categories, specifically on decree 

N°1981, 2012, which fixes the SMAG (Salaire Minimum Agricole Garanti) at TND 9.804/day for unskilled 

workers and TND 11.270/day for skilled workers.  

Regarding paid labor factors, all wages tend to be above the minimum agricultural salary, particularly since 

the Tunisian revolution in 2011. Consequently, we used the observed market wages by region, as illustrated 

in Table 14. 

 

Table 14 Market wage by region and labor category (TND/day)  
Region Unskilled labor Skilled labor 

North 13 15 

Center 12 13 

South 10 12 

Source: Different regional representations of the Ministry of Agriculture.  

Skilled and unskilled family labor is deducted from capital remuneration. Not surprisingly, many 

agricultural activities recorded negative capital remuneration when family labor was taken into account. 

This is particularly the case in the south for durum wheat, barley, other agriculture, and sheep farming; in 

the center and south for cattle breeding; and in the whole country for poultry farming. These results may 

reflect cyclical situations for certain agricultural activities related to climatic variations or specific diseases. 

For other activities such as cattle breeding, this situation is rather structural. Several studies have shown the 

limited profitability of this activity (World Bank 2006). However, in the absence of other opportunities, 

livestock breeders hang on to their "landless" livestock system, which seems to provide adequate 

remuneration of the family labor involved. Because CGE models cannot be implemented and run with 

negative capital values, we made some adjustments to the unpaid work remuneration and land payments to 

remove such problems. 

These corrections resulted in a change of total capital remuneration and consequently the incomes of some 

institutions and the consumption levels of some households. Hence, we adjusted the different accounts 

using the balancing techniques described below. 

Disaggregation of the household account 

The original household account in the Micro National SAM was disaggregated into 20 types of households , 

10 rural and 10 urban. The disaggregation was based on the results of the 2010 survey on households’ 

expenditures in Tunisia, which provides quantitative information only on the expenditure level. The first 

step in disaggregating the various household accounts was disaggregation of final consumption by 

commodity and household type. To do this, the 1,300 products considered in the published version of the 

survey were mapped to the 30 commodities and services considered in the Micro National SAM. The 

resulting table was adjusted to ensure consistency between the total final private consumption generated 
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from the survey and the national accounts. Table 15 and Table 16 show the dispatch of final private 

consumption by commodity and household type for urban and rural areas, respectively.  

 

Table 15 Structure of final private consumption in urban areas by income decile (in %) 

 Activity D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 

Durum wheat 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Soft wheat 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Barley 0.7 0.5 0.4 0.3 0.2 0.4 0.2 0.1 0.1 0.0 

Other cereals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Olives 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Citrus 0.5 0.5 0.5 0.4 0.5 0.5 0.4 0.4 0.3 0.2 

Dates 1.0 1.0 0.8 0.9 0.7 0.6 0.5 0.7 0.6 0.3 

Other fruits 1.3 1.5 1.4 1.7 1.8 1.7 1.8 1.8 1.7 1.2 

Tomatoes 1.2 1.1 0.9 0.8 0.8 0.7 0.6 0.5 0.4 0.2 

Potatoes 0.6 0.6 0.5 0.5 0.4 0.4 0.3 0.3 0.2 0.1 

Other vegetables 2.4 2.3 2.0 1.8 1.7 1.6 1.4 1.2 1.0 0.6 

Other agriculture and forestry 1.6 1.5 1.3 1.2 1.1 1.0 0.8 0.7 0.6 0.3 

Cattle breeding 0.3 0.0 0.1 0.4 0.7 0.4 0.3 0.8 0.4 0.6 

Sheep farming 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Poultry farming 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fishery 0.5 0.6 0.9 0.9 1.0 1.1 1.1 1.0 1.2 0.8 

Dairy products 3.1 3.7 3.5 3.3 3.3 3.3 2.8 2.7 2.2 1.3 

Meat 3.5 4.2 4.4 4.3 4.7 4.6 4.3 4.1 3.7 2.3 

Olive oil 1.5 1.6 1.5 1.4 1.4 1.4 1.3 1.3 1.1 0.6 

Canned products 3.0 2.5 2.0 1.7 1.6 1.4 1.1 1.1 0.8 0.4 

Sugar 2.9 2.4 1.7 1.5 1.3 1.1 0.9 0.8 0.5 0.3 

Milling 2.7 2.5 2.1 1.8 1.8 1.5 1.2 1.0 0.8 0.4 

Beverage and tobacco 5.1 6.5 6.0 8.4 6.0 5.6 4.7 3.7 3.6 2.0 

Other agri-food 6.6 7.1 7.0 7.0 7.5 6.1 6.9 7.2 6.9 4.5 

Other manufacturing 35.7 30.4 31.4 28.1 24.7 28.9 27.9 27.1 26.6 26.7 

Construction 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Non-manufacturing 0.7 0.9 0.8 0.4 1.0 1.7 2.2 1.0 2.5 2.6 

Transport 1.1 1.4 1.0 2.5 2.3 2.1 3.7 3.0 1.9 6.3 

Hotels and restaurants 0.4 0.0 0.5 0.3 4.0 1.4 3.3 4.9 4.7 5.4 

Other services 23.3 26.9 29.1 30.3 31.3 32.6 32.3 34.5 38.0 42.6 

Total   100   100   100   100   100   100   100   100   100   100 

Source: Tunisian National SAM 2012. 

 



 28 

Table 16 Structure of final private consumption in rural areas by income decile (in %) 

 Activity D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 

Durum wheat 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Soft wheat 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Barley 0.7 0.5 0.4 0.3 0.2 0.3 0.2 0.1 0.1 0.0 

Other cereals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Olives 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Citrus 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.3 0.2 

Dates 0.9 1.0 0.8 0.8 0.6 0.5 0.5 0.6 0.6 0.4 

Other fruits 1.3 1.5 1.4 1.5 1.6 1.5 1.7 1.5 1.7 1.3 

Tomatoes 1.2 1.0 0.9 0.8 0.7 0.6 0.6 0.5 0.4 0.2 

Potatoes 0.6 0.6 0.5 0.4 0.4 0.3 0.3 0.2 0.2 0.1 

Other vegetables 2.4 2.2 2.0 1.6 1.5 1.5 1.3 1.1 1.0 0.6 

Other agriculture and forestry 1.6 1.5 1.3 1.1 1.0 0.9 0.8 0.6 0.6 0.3 

Cattle breeding 0.3 0.0 0.1 0.4 0.6 0.4 0.2 0.7 0.4 0.6 

Sheep farming 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Poultry farming 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fishery 0.5 0.6 0.9 0.9 0.9 1.0 1.1 0.9 1.2 0.9 

Dairy products 3.1 3.5 3.5 3.0 3.0 2.9 2.7 2.4 2.2 1.4 

Meat 3.5 4.0 4.4 4.0 4.2 4.2 4.2 3.6 3.6 2.4 

Olive oil 1.5 1.6 1.6 1.3 1.2 1.2 1.3 1.2 1.1 0.6 

Canned products 2.9 2.4 2.0 1.6 1.4 1.3 1.1 0.9 0.8 0.4 

Sugar 2.8 2.3 1.8 1.4 1.2 1.0 0.8 0.7 0.5 0.3 

Milling 2.7 2.4 2.1 1.7 1.6 1.3 1.2 0.9 0.8 0.4 

Beverage and tobacco 3.5 6.9 6.8 6.5 7.3 6.8 6.3 5.7 4.9 3.0 

Other agri-food 6.6 6.8 7.0 6.4 6.7 6.4 6.8 6.3 6.8 4.8 

Other manufacturing 40.9 35.7 34.2 32.8 30.9 30.0 29.5 29.2 27.5 26.0 

Construction 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 

Non-manufacturing 1.0 1.2 1.1 0.6 1.3 2.7 2.1 2.4 2.8 8.0 

Transport 1.2 1.6 1.7 2.3 2.4 3.3 2.4 3.3 3.4 5.9 

Hotels and restaurants 0.2 0.0 0.3 2.3 2.1 1.1 2.6 4.3 4.4 5.3 

Other services 19.6 22.1 24.2 27.9 28.7 30.0 31.7 32.4 34.6 36.7 

Total 100 100 100 100 100 100 100 100 100 100 

Source: Tunisian National SAM 2012. 

Initially, it was planned to integrate 60 household types in the Micro Regional SAM, 20 for each region. 

Because income was not collected in the 2010 expenditure survey, we believed that further disaggregation 

of the household categories would not add much to the analysis relative to the disadvantages of additional 

assumptions on income sources by category, area, and region. However, detailed data on expenditures by 

household across area, decile, and region were available.  

To estimate the income side, the following assumptions were made: 



 29 

- Income of rural laborers was totally allocated to rural households while income of urban workers 

was totally allocated to urban households. 

- Income from urban labor was allocated among urban deciles using fixed coefficients on the share 

of labor income in total income of urban households. The same assumption was used for rural 

households. 

- Income from capital was allocated across household categories using fixed coefficients on the share 

of capital in the total income of households.  

- Direct tax payments were derived from the 2010 survey of household expenditures. 

- Saving by household category was calculated as the residual between total income and expenditure.  

- Transfers from trade partners were allocated to all households using a uniform national rate from 

the balance of payments (see the MacroSAM). 

Balancing the SAMs 

Important discrepancies appeared between agricultural production values in the official I/O table (2012) 

and our estimates, both at the national and regional level. These discrepancies concern the intermediate use 

of agricultural output, labor income, and capital income. Additional disparities were generated when 

disaggregating trade data by origin and destination and the household account among 20 categories. To 

solve the problem, we used the RAS technique in a step-by-step approach (Fofana, Lemelin, and Cockburn 

2005).  

The RAS is basically an iterative scaling method whereby a nonnegative matrix, Mij, of dimension ixj is 

adjusted until its column sums and row sums equal given vectors u* and v*. This adjustment is achieved 

by multiplying each row by a positive constant so that the row total equals the target row total. This 

operation alters the column totals, so columns are then multiplied by constants to make their totals 

correspond to the target column totals. This sequence of row and column multiplication continues until both 

the column and row totals converge to the target vectors.  

Furthermore, to ensure consistency between the Macro, National, and Regional SAMs, we adjusted the 

Regional SAM to align with the national accounts summarized by the Macro SAM. Once the Regional 

SAM was balanced, the National SAM was adjusted accordingly such that for a given agricultural activity, 

the national production value was the sum of the three regions’ production for this activity.  

Conclusion and Next Steps 

This paper discussed how we built Micro National and Micro Regional SAMs for Tunisia for 2012 and 

demonstrated a general procedure for building both in a setting in which a balanced national I/O table 

already exists for the same year. For the Micro Regional SAM, the next major step is to disaggregate the 

household accounts with a careful and plausible estimation of the sources of income by category (area, 

region, and decile). This major improvement will lead to a more comprehensive analysis of domestic 

agricultural policies and external shocks on poverty and income distribution. The current version of the 

SAM could be used for many policy analyses based on dynamic CGE models. However, given the fact that 

most trade protection is achieved by nontariff measures (NTMs) rather than tariffs, additional efforts are 

still required to identify these measures and estimate their ad-valorem equivalent.  
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Despite these limitations, the SAMs built in this project represent an original and significant contribution 

to the development of analytical tools for policy analysis, particularly at the regional level. In fact, national 

analysis is not very relevant in a country where spatial disparities are huge and increasing. Identifying 

appropriate policies to reduce spatial disparities and estimate their impacts will certainly contribute to filling 

the gap in policy-oriented research. The agriculture sector, the focus of this work, is believed to be among 

the most powerful sectors able to mitigate unemployment and reduce regional disparities.  
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