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ABSTRACT 

 

  In this paper two different research projects are compared with the UN Global Strategy in 

terms of their objectives, data needs and possible results. We analyze two economic models: a 

single-country Computable General Equilibrium (CGE) model and a farm household model. The 

CGE model is an economy-wide model, based on a Social Accounting Matrix (SAM). The farm 

household model includes farm and household characteristics in terms of inputs and outputs, both in 

terms of quantity and value and allows analysis of change, adaptation and optimisation. We select 

also two countries as a pilot of developing sub-Saharan African countries; Malawi, on the eastern 

side and Sierra Leone on the western one. Both countries have several common characteristics and 

some peculiarities that give a comprehensive view of the need for statistics. They represent different 

agro-ecologies and are also amongst the poorest African countries. Additionally Sierra Leone 

represents a post-conflict situation with a need for building up and improving data collection 

structures and institutions. 

 

The examples presented, on the one hand CGE modelling, based on secondary and aggregate 

data, and on the other hand farm modelling, based on primary data, provide a complementary 

overview of data needs for policy analysis from different perspectives and approaches, targeting 

different aspects of production and market mechanisms. 

 

Conclusions concentrate on the main steps to produce policy analysis: data collection and data 

analysis.

                                                
1
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official position of the European Commission. 
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1. Introduction  

 

Two of the four strategic priorities of the Africa-EU Strategic Partnership (European 

Commission 2007) have strong links with economical modelling and quality of statistics: a) Trade 

and Regional Integration - Africa and the EU will strengthen their cooperation in the field of 

statistics with the aim of helping policy makers and other users of statistics and enhancing ongoing 

efforts in the coordination and harmonisation of statistics in Africa within the framework of the 

African Charter for Statistics - b) accelerating progress towards the MDGs - In the area of 

agriculture, Africa and the EU will promote policy coherence for development, food security, food 

safety and food quality; …promote institutional reforms, strengthen agricultural research for 

development -. 

 

"The Global Strategy to Improve Agricultural and Rural Statistics" provides a common 

framework to collect agricultural data in view of improving policy decision making processes as 

well as agricultural data requirements posed by the Millennium Development Goals (MDGs). 

Economic modelling is an important field in which agricultural and rural statistics are utilized to 

analyze impacts of policy decisions and propose new policy strategies. 

 

This paper analyzes whether the guidelines developed in the Global Strategy formulated by 

the United Nations (UN) match with the needs of agricultural economic modelling. We take into 

account some of the relevant political questions related to the development of African countries and 

two different types of models. The policy measures considered are: the adoption of subsidy 

programmes (i.e. the maize input subsidies in Malawi), infrastructure programmes and international 

aid. All these measures are meant to have a major impact on agricultural productivity, food security, 

farmers' welfare, trade patterns, and growth in general. 

 

We analyze two economic models: a single-country Computable General Equilibrium (CGE) 

model and a farm household model. The CGE model is an economy-wide model, based on a Social 

Accounting Matrix (SAM). The farm household model includes farm and household characteristics 

in terms of inputs and outputs, both in terms of quantity and value and allows analysis of change, 

adaptation and optimisation.  

 

We select also two countries as a pilot of developing sub-Saharan African countries; Malawi, 

on the eastern side and Sierra Leone on the western one. Both countries have several common 

characteristics and some peculiarities that give a comprehensive view of the need of statistics. They 

represent different agro-ecologies and are also amongst the poorest African countries. Additionally 

Sierra Leone represents a post-conflict situation with a need for building up and improving data 

collection structures and institutions. 

 

The examples presented, on the one hand CGE modelling, based on secondary and aggregate 

data, and on the other hand farm modelling, based on primary data, provide a complementary 

overview of data needs for policy analysis from different perspectives and approaches, targeting 

different aspects of production and market mechanisms. 

 

The CGE model focuses on the effects of exogenous shocks and policies on the productive 

sectors, production factors (mainly labour, land and capital) and economic institutions (government, 

households and firms) in Malawi. The farm model concentrates on productivity and optimal 

utilization of resources, as well as on income aspects, in Sierra Leone. 
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The case studies on the policy issues, countries and models selected underline the data needed 

for comprehensive impact analyses. In the case of Malawi, we analyze the requirements for building 

a SAM suitable for CGE studies, and all the satellite accounts and parameters needed to study the 

effects of the input subsidies programme and of the government expenditure in infrastructures. The 

case of Sierra Leone adopts a farm household model seeking to identify key factors of income and 

production increasing activities and evaluate rural poverty reduction strategies.  

 

We compare the data needed with the data considered a priority by the new UN Global Strategy. 

Conclusions concentrate on the main steps to produce policy analysis: data collection and data 

analysis. Based on this study some suggestions will be given on the Global Strategy to increase the 

availability of relevant data in order to improve the quality of the existing ones, with a particular 

focus on questionnaire design, use of standards, definition and creation of suitable time series. 

 

 

2. The Africa-EU strategic partnership at IPTS 

  
The EU-Africa summit, held in December 2007 in Lisbon, cemented the new Africa-EU 

strategic partnership, marking a qualitative leap in relations between the two continents.  

The Joint Africa-EU Strategy provides an overarching long-term framework for Africa-EU 

relations, while its first action plan specifies concrete proposals for 2008-2010, structured along 

eight Africa-EU strategic partnerships: 

1. Peace and security  

2. Democratic governance and human rights  

3. Trade, regional integration and infrastructure  

4. Millennium development goals (MDGs)  

5. Energy  

6. Climate change  

7. Migration, mobility and employment  

8. Science, information society and space.  

Together with the political Lisbon Declaration, those key documents define the framework for 

the Africa-EU strategic partnership, designed to guide EU-Africa dialogue and cooperation in the 

coming few years, in line with the principles of African ownership, co-management and co-

responsibility. 

One of the main objectives of the EU relations with Africa is to promote the achievement of the 

UN Millennium Development Goals (MDGs) in Africa. This objective is strengthened and 

complemented by the specific objectives pursued within the Cotonou Agreement, the Trade 

Development and Cooperation Agreement (TDCA), the Euro-Mediterranean partnership, and the 

European neighbourhood policy, including the support to political reform and economic 

modernisation.  

To support the development of the partnership, the AGRILIFE Unit at IPTS provides results 

from economic models for the agricultural sector. AGRILIFE uses in particular quantitative tools, 

such as farm models, partial equilibrium and Computable General Equilibrium models. 
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2.1 Macro Modelling 

 
The macro modelling work at AGRILFE-IPTS is based on the use of a Computable General 

Equilibrium (CGE) model. CGE models are data intensive tools. A typical CGE model flow is 

depicted by Figure A.1 (see Appendix A). 

Some of the projects focused on international trade impacts are a) the EU agricultural trade relations 

with Asian countries, b) Euro-Mediterranean agricultural trade liberalisation and c) Obstacles to 

trade in African Agricultural Exports to the EU. The latter study focuses on quantitative analysis 

based on econometric and, if possible, a modelling tool to assess the effect of potential obstacles to 

trade faced by African exports entering the EU.  

 

The construction of databases is also an important structural element of the working program 

at IPTS. A whole set of Social Accounting Matrixes for the EU 27, with a high disaggregation of 

the agri-food sectors, have been developed by combining the Supply and Use tables from Eurostat 

and the agricultural database from the partial equilibrium CAPRI (Common Agricultural Policy 

Regionalized Impacts) model (Mueller et al., 2009). CGE analysis is utilized to perform policy 

analyses within the EU perspective, i.e. impacts on the EU of international trade agreements or of 

agricultural policy reforms.  

 

2.2 Micro Modelling  

 
In microeconomic analyses, farm level models are applied, giving prominence to the decision 

making at this level. Additionally, the farm level is considered as the starting point for agro-

ecological innovations and the impact of agricultural and agri-environmental policies triggering 

changes in land use, production and externalities.  

 

The most commonly used model types for simulating decision making at farm level use 

econometric or mathematical programming approaches. Both approaches allow for different 

analyses: econometric tools explore policy impacts at microeconomic level, provide ex-post 

analyses and predictions based on historical data, while mathematical models allow both ex-ante 

and ex-post analysis as well as the appraisal of new technological options (Ruben and Ruijven, 

2001). The main data need for the mathematical programming is illustrated through the application 

of the Farm System Simulator (FSSIM) model on Sierra Leone.  

 

The FSSIM model was initially developed for European countries within the framework of 

the SEAMLESS project (Van Ittersum et al., 2008) and applied to several other countries and 

regions (e.g. in Mali and Burkina Faso) (Louhichi et al., 2008; Kanellopoulos et al., 2009; Louhichi 

et al., 2009; Majewski et al., 2009; Mouratiadou et al., 2010; Traoré et al.2009). FSSIM is a generic 

farm model that has been developed to assess the economic and environmental impact of 

agricultural and environmental policies and technological innovations. It was designed to describe 

farmers' behaviour given a set of biophysical, socio-economic and policy constraints, and to predict 

responses under different policy scenarios, using data generated from the biophysical model as well 

as other data sources (surveys, expert knowledge, FADN in the EU etc.). Due to its generic feature 

FSSIM is adaptable to different regions, climate, soils and farm types. At AGRILIFE-IPTS this 

model is being applied to the regional specificities of Sierra Leone. The focus is on the economic 

and social aspects of this model; the environmental implications at this stage are beyond the scope 

of this study. The purpose of the current study is to adapt FSSIM to the selected major farming 

systems in a sub-tropical ecological zone in Western Africa that can be used for future policy 

impact analyses at farm household level. The main data requirements of this model are addressed 

and compared to the core data requirements suggested by the Global Strategy. 
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3. Case Studies 

 

3.1  Malawi  

 
The base data upon which a CGE model is constructed relies on a static accounting for 

economic transactions taking place in a base year and specific to the region under examination. 

Input-Output (I-O) tables provide one data framework but lack the comprehensive accounting of 

income flows. Base data on these income flows are necessary to address labour components, 

production structures, and the government interaction necessary to conduct policy analysis. A more 

comprehensive accounting structure for economies is provided through an I-O extension known as a 

Social Accounting Matrix (SAM). A SAM is a comprehensive, economy-wide data framework 

representing the economy of a nation by taking into account the fundamental relationships between 

all agents in the economy and across all sectors The SAM is a data matrix of two dimensions 

containing a series of accounts describing circular flows between producers, factor markets and 

institutions. It is a double-entry book-keeping system capable of tracing monetary flows through 

debits and credits and constructed in such a way that expenditures (columns) and receipts (rows) 

balance (see Figure 1 for the representation of a standard macro SAM). Main data sources to build a 

SAM are I-O tables, national accounts and trade accounts. Data from national surveys and census 

are needed for the creation of a micro SAM in which activities, commodities and institutions are 

disaggregated according to the needs of the study. 

 

 

Figure 1. Description of an archetype macro Social Accounting Matrix 

 

The Social Accounting Matrixes for the modelling work on Malawi were produced at the 

International Food Policy Research Institute (IFPRI) in 1998 and 2008 (Thurlow et al., 2008, Wobst 

and Chulu, 1998). Policy analyses have been performed through a single-country static CGE model, 

as a modified version of the so-called IFPRI standard model (Lofgren et al., 2002). 

 

The main consideration to analyze was the impact of the 2006/2008 agricultural commodities 

price spike on the country. The model has been employed to explore policy options to reduce the 

negative impacts of the price boom (Conforti et al., 2009). One of the most important options was 

the adoption of an input subsidy programme (together with import tariff and sale domestic tax 
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reductions and an increase in export tax). Subsidizing fertilizer to produce maize should increase its 

productivity and production, reduce its domestic price, the need of imports and improve the welfare 

of many Malawian smallholder farmers who are maize net buyers. 

 

Given that the policy question raised by this work on Malawi relies on agricultural statistics 

from several national sources, many of which form part of the priorities of the new Global Strategy, 

we could compare the data needed to build a SAM for Malawi and the minimum set of data 

recommended in the Global Strategy (see Table 1). 

 

The main flaw of the Global Strategy is the lack of an input-output table, the core of each 

SAM. The inclusion of a five-year update of the I-O table by all statistical offices improves the 

completeness of the strategy. The time frame allows the recording of the structural change of these 

economies, which is usually faster than that of developed countries. The inclusion of inputs data on 

water, fertilizers, pesticide, seeds and feed is important but not sufficient. For an annual update, the 

total of rows and columns would be enough and suitable balancing programmes would allow 

researchers to build a reliable SAM for any requested base year. 

 

The other core items depicted by the strategy are satisfying in terms of the data and 

disaggregation required. The disaggregation among core crops, livestock, fishery and forestry core 

data is crucial to capture the inter-linkages between the primary sectors, the institutional framework 

(households and enterprises) and the other sectors of the economy, the food industry in particular. 

Agro processing data (and biofuels) are part of the Global Strategy on agricultural statistics as they 

represent key sectors in the development of less developed countries due to their high value added 

for the economy. As related to the core crop items, statistical offices should have the flexibility to 

collect data on the important crops of each country. In the Malawian case, data on cassava are 

necessary as it represents one of the most important subsistence crops and has further implications 

on the production of biofuel. 

 

CGE analyses have a particular focus on trade due to the economic link between trade 

integration, growth and poverty reduction. These interdependencies make the use of CGE models 

suitable in regions where it is important to assess all these parameters simultaneously, such as is the 

case in most African countries. In order to build a significant SAM for African countries, when 

compiling a set of required core data the most important cash or export crops, even if they do not 

represent a great part of the country production of harvested land (i.e. tobacco, cotton, sugar and tea 

for Malawi), should be taken into account with a high disaggregation. In terms of imports, it would 

be necessary to collect data related to primary products (crops, livestock, fishery and forestry) but 

even more important to have reliable data on food imports, main inputs (fertilizers, pesticide or oil) 

and investment goods which represent the core of the country imports, as was the case for Malawi. 

 

The disaggregation of productive inputs use by agricultural sectors foreseen by the Global 

Strategy is essential for the creation or updating of a SAM. Use of fertilizer and pesticide, in terms 

of quantities and prices, are fundamental data for a reliable SAM with a focus on agricultural 

sectors. 

 

The number of people working and their average salary by sector should be collected annually 

on a disaggregated level. A further disaggregation of the workforce by at least sex and skills (in 

terms of educational level) help to understand the segmentation of the labour market. The 

distinction between formal and informal labour force is also useful. Moreover, even data on land 

should be collected taking into account different patterns of land ownership. 

 

Tax represents an important source for calculating costs and revenue and key variables for the 

policy simulations. Statistical offices should collect information on taxes paid (i.e. on factors, 
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institutions' income, sales) and the subsidies received (i.e. fertilizers received or monetary 

subsidies) annually by activities, commodities, factors and institutions together with import and 

export tax and subsidies. In particular, data on input subsidies, disaggregated by commodities and 

the type of farmers receiving them, improve the evaluation of the several input subsidization 

programmes put forward by the Malawian government in the last decade. 

 

Specific limitations of the strategy are the lack of data on transfers between domestic 

institutions, and particularly between households and the rest of the world and savings. Remittances 

are a significant source of income for Malawian households and for any African household in 

general that should be taken in to account. 

 

Table 1. SAM basic data requirement 

SAM data needed Disaggregation 

Global  

Strategy  

Time 

frame 

Intermediate inputs By sectors NO (very partial data) 5 Years 

Value added By production factors YES (Stocks) Annual 

Taxes on production  By activities NO Annual 
           on sales By commodities NO Annual 

           on imports/exports By commodities NO Annual 

           on income By factors NO Annual 
Subsidies By activities NO Annual 

Market Sales By commodities NO Annual 
Transaction (transportation) costs By commodities Partially 2/3 years 
Imports By commodities YES Annual 
Exports By commodities YES Annual 
Own Consumption By activities/household type YES 2/3 years 
Final Market demands By commodities/household type YES 2/3 years 
Transfers From government to institutions Partially Annual 

Transfers From Row to domestic institutions and factors NO Annual 
Transfers From firms to institutions NO Annual 

Savings By institutions NO Annual 
Investments By commodities of origin Partially Annual 

TOTALS    

Activity spending/income By activities YES Annual 
Commodity demand/supply By commodities Partially Annual 

Factor income/spending By factors NO Annual 
Institution income/spending By institutions Partially Annual 
Foreign exchange outflow/inflow  Partially Annual 

 

As the Malawian agricultural sector is composed mostly of subsistence farmers, the 

availability of data on own consumption are fundamental to perform unbiased policy analyses. 

Actually, subsistence farmers' expenditures are less linked to market prices as they tend to consume 

a high portion of what they produce and do not have to pay taxes or incur trade and transportation 

costs. For this reason, ignoring own consumption in economies such as Malawi is a likely cause of 

bias of the quantitative analysis, particularly when the analysis is focused on world price increases 

and effects of tax and tariff reduction on the economy and on households' welfare. 

 

Moreover, as suggested by the Global Strategy, producer and consumer prices should be 

collected in order to be able to calculate the trade and transaction costs and margins. Data on 

transportation costs by commodities would give a more complete picture of the total amount of 

transaction margins.  
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3.2 Sierra Leone 

 

In 2005, the Government of Sierra Leone, in an effort to achieve its food security goals and 

accelerated economic recovery, requested to use the balance of the 8
th

 EDF STABEX funds for the 

increase of rice production and for the rehabilitation of tree crop plantations. In terms of sustainable 

income generation and contribution to macroeconomic stability and growth in Sierra Leone, two 

poverty reduction strategies are analysed targeting smallholders:   

 

• Support to rice production, as basic staple food for self-sufficiency. This will help towards 

improving food security and reducing dependency on volatile world market prices. 

• Support to coffee and cocoa production as main cash crops for export. It aims to create and 

increase farm household income. 

 

The key activities include, besides mobilising communities, strengthening farmers' groups and 

cooperatives, training extension staff, group members and farmers, and also facilitating access to 

markets and distribution of inputs such as seeds, tools and processing equipments, and construction 

of storage facilities.  

 

The impact of these policies on household income, labour use and production structure are 

analysed using a FSSIM model adapted to small farm households in Sierra Leone. 

 

In developing countries such as Sierra Leone risk minimisation and food security are given 

priority over profit maximisation. Data is collected through farm household surveys and other data 

sources (e.g. secondary data, expert knowledge) (Figure A.2). In Sierra Leone the socio-economic 

data have been collected via face-to-face interviews with 600 farmers in selected agro-ecosystems 

in different regions, representative of the country and population (Upland and Inland Rice and 

Agro-forestry Coffee/Cocoa). Data collected include bio-economic information ranging from 

agronomic techniques to farm-economics. The required data as an input to the model can be seen in 

Table 2. The types of output from the model are described in Table 3.  

 

Data on farm household structures every 5-10 years are needed in order to determine the 

technological changes, the main farm types and structural changes in each region. Yearly data are 

required for the input material costs, including products for household consumption, and also output 

prices of all main crops and livestock.  
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Table 2. FSSIM basic data requirement 
 

Variable Value Quantity per year  

 

Constraints at farm level 

 

Input costs and quantities 
   

Water value/m3 m3/crop/ha max. availability in m3/year, month 

Fertiliser value/kg kg/crop/ha max. availability in kg/year 

Pesticide  value/l,kg l,kg/crop/ha max. availability in l,kg/year 

Seeds  value/kg kg/crop/ha max. availability in kg/year 

Feed  value/kg kg/livestock max. availability in kg/year 

Household consumption value/product quantity/product min. requirement/year 

 

Resource requirement 

 

 
  

Land value/ha land/crop, livestock total available in ha/land type 

Machinery value/unit machinery/crop, livestock total available in number/machinery type 

Buildings value/unit buildings/crop, livestock total available in number/building type 

Livestock value/head head/crop, livestock total availability in head/year 

Household labour - hours/crop, livestock total available in hours/year, period 

Hired labour wage/hour hours/crop, livestock total available in hours/year, period 

 

Output prices and quantities 

 

 
  

Crops   max. marketable/year 

Livestock   max. marketable/year 

 

Data collection requirement 

 

 
  

Frequency yearly 5-10 years 5-10 years 

 

Table 3. Outputs of FSSIM model 
 

Economic 

 

Technical 

 

Social 

Farm income Land use Family labour use 

Subsidy level Crop rotation allocation Hired labour use 

Land shadow prices Herd size  

Production levels Water use  

On-farm used production Nitrate use  

Sold production Pesticide use  

 Energy use  

 

 

The Global Strategy defines nine core crops, of which three are cultivated in Sierra Leone 

(rice, maize, sorghum). However, at national level the tree crops, such as coffee and cocoa, play an 

important role as cash crops for the farmers. Besides these, for subsistence cassava and sweet 

potatoes are also important together with millets, ground nuts, palm oil, fruits and vegetables. In 

order to adequately represent a household, information is needed on the type and the amount of 

crops a household produces, sells and requires for subsistence. 

 

Independently from the aggregation foreseen in the Global Strategy report, in order to analyse 

the impact of policies on farm household performances disaggregated farm level data is required to 

assess national economies at farm level.  

 

In the case of Sierra Leone, due to the only recent end to the civil war, no regular data were 

collected in the past and no secondary data sources are available for the type of data required, since 

statistical infrastructures are currently still being established. As a consequence, time series analysis 

was not possible and all required information had to be collected through own field interviews via 
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multiple visits of selected smallholders using a stratified sample of smallholders receiving aid and a 

control group of non-recipients. The challenges of data collection in this context resemble those 

usually encountered when operating in the context of data scarcity in the developing world and 

mainly concern metrology, definitions and logistics during data collection and validation during 

analysis. Primary data collection has to be carried out by a network of local experts in order to 

ensure that local units of measurements are properly understood and converted. The same is the 

case for definitions (e.g. plot, family). Harmonisation and a common set of definitions would help 

overcome these challenges and reduce potential errors in this sense. Statistical validation however 

remains a significant challenge, since secondary data were not available in the case of Sierra Leone. 

In the case of FSSIM, recurring to deterministic models avoids this shortcoming. Generally 

speaking mathematical programming does not respond to the requirements of statistical analysis and 

error reduction and consequently has different data needs. Observations can be more limited and do 

not need to be representative of the population. Secondly, data are disaggregated, augmenting the 

number of variables. In most cases data are collected specifically for the model to be applied and 

can be enriched through secondary data. 

 

 

4. Conclusion  

 
At macro level the lack of availability of Input-Output tables largely renders it impossible to 

build the necessary database to perform Computable General Equilibrium analyses. Nevertheless, 

the overall philosophy underlying the Global Strategy seems quite satisfactory for the needs of 

macro modellers. The level of disaggregation required by the strategy is good enough to build 

adequate databases and the time span required allows a constant revision of these databases in order 

to perform updated studies. 

 

At micro level, for modelling policy impacts on the livelihood of farm households in developing 

countries, more detailed and disaggregated data are required than that described in the Global 

Strategy. This could be quite costly to collect on a regular basis. Thus for micro level analysis for 

answering certain policy questions targeted surveys need to be conducted to collect the necessary 

primary data in specific countries. However, secondary data would be very useful to determine the 

structure of the farms and the basic input-output coefficients for each production activity, including 

values of input and output products and resources. Additionally, modelling at the farm or household 

level relies more on primary data collected specifically for the scenarios in question than on 

secondary data which does not provide information on economic behaviour and attitudes towards 

policy. Policy scenarios require specific questions about the policy under analysis and are usually 

not included in secondary data collection.  

 

In many cases models are adapted to the policy scenarios to be analysed and the surveys 

consequently are specific to the research questions. Regularly collected secondary data becomes 

useful in this context if the model includes partial or general equilibrium components. Finally, the 

sample size for farm household modelling is generally much smaller than for census or 

representative data. 

 

In general the strategy is satisfactory. 
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Appendix A 

 

 
Figure A.1. Circular flow in a typical CGE model 

 

 

  
Figure A.2. Structure of FSSIM Mathematical Programming Model 
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