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Preface 

The primary goal of the ILO is to contribute, with member States, to achieve full and 

productive employment and decent work for all, including women and young people, a goal 

embedded in the ILO Declaration 2008 on Social Justice for a Fair Globalization,
 1

  and 

which has now been widely adopted by the international community. 

In order to support member States and the social partners to reach the goal, the ILO 

pursues a Decent Work Agenda which comprises four interrelated areas: Respect for 

fundamental worker‘s rights and international labour standards, employment promotion, 

social protection and social dialogue. Explanations of this integrated approach and related 

challenges are contained in a number of key documents: in those explaining and elaborating 

the concept of decent work
2
, in the Employment Policy Convention, 1964 (No. 122), and in 

the Global Employment Agenda. 

The Global Employment Agenda was developed by the ILO through tripartite 

consensus of its Governing Body‘s Employment and Social Policy Committee. Since its 

adoption in 2003 it has been further articulated and made more operational and today it 

constitutes the basic framework through which the ILO pursues the objective of placing 

employment at the centre of economic and social policies.
3
 

The Employment Sector is fully engaged in the implementation of the Global 

Employment Agenda, and is doing so through a large range of technical support and 

capacity building activities, advisory services and policy research. As part of its research 

and publications programme, the Employment Sector promotes knowledge-generation 

around key policy issues and topics conforming to the core elements of the Global 

Employment Agenda and the Decent Work Agenda. The Sector‘s publications consist of 

books, monographs, working papers, employment reports and policy briefs.
4
 

The Employment Working Papers series is designed to disseminate the main findings 

of research initiatives undertaken by the various departments and programmes of the 

Sector. The working papers are intended to encourage exchange of ideas and to stimulate 

debate. The views expressed are the responsibility of the author(s) and do not necessarily 

represent those of the ILO.

 

 

1
 See http://www.ilo.org/public/english/bureau/dgo/download/dg_announce_en.pdf 

2
 See the successive Reports of the Director-General to the International Labour Conference: Decent 

work (1999); Reducing the decent work deficit: A global challenge (2001); Working out of poverty 

(2003). 

3
 See http://www.ilo.org/gea. And in particular: Implementing the Global Employment Agenda: 

Employment strategies in support of decent work, “Vision” document, ILO, 2006. 

4
 See http://www.ilo.org/employment. 

 José Manuel Salazar-Xirinachs 

Executive Director 

Employment Sector 
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Foreword 

The Employment Intensive Investment Branch (EMP/INVEST) of the ILO has a long 

tradition in the development and use of employment impact assessment methodologies. 

They have been developed with the purpose to compare the cost-effectiveness and 

employment dimension of different technologies applied in the implementation of 

infrastructure investment. Another objective of these methodologies has been to evaluate 

the effectiveness of already implemented infrastructure investment with regard to 

employment and general economic variables. The Dynamic Social Accounting Matrix 

described in this paper is a logical development of these assessment tools by 

EMP/INVEST. For many decades, ILO has been using Input-Output Tables around the 

world. Static Social Accounting Matrices have been introduced more recently, which 

expands Input-Output Tables by introducing social transfers of enterprises, households and 

the Government. Indonesia and Mozambique have been the first two countries where 

EMP/INVEST assisted the Governments in the construction of a DySAM. The particularity 

of a DySAM is a) the inclusion of a satellite account with disaggregated employment data 

by activity, b) the inclusion of technology choices (labour-based, capital based), and c) the 

possibility to up-date data for years, where input-output tables are not available (relaxing 

some assumptions). 

This working paper should help technicians and modelers gain a basic understanding 

of the functioning of the DySAM and its potential for applications in concrete situations, 

not only for infrastructure investment but also in respect of various other government 

spending and public policies. Its strength is its multi-sectoral approach and it has already 

been applied in the analysis of trade policies and fiscal stimulus packages, including 

infrastructure investment and other measures applied to the whole economy, e.g. tax cuts or 

sectors and subsidies. Satellite accounts facilitate the inclusion of real data, not just on 

employment but also on the environment by generating an analysis of environmental 

shocks and policies. Another strength is that it allows a better understanding of the impact 

of policies and programmes on specific target groups. In this context, it has been used to 

look specifically at female and young workers, and also on rural and urban workers. The 

DySAM allows not only the evaluation of the effectiveness of past programmes or the 

simulation and comparison of the possible outcome of future policies or policy mix but also 

the evaluation of external shocks such as an economic crisis, a natural disaster or a trade 

opening. 

 

Terje Tessem 

Chief,  Employment Intensive 

Investment Programme 

Azita Berar Awad 

Director 

Employment Policy Department 
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Glossary  

Backward linkage = an exogenous injection into the system increases the income of the 

corresponding account and then cascades on the incomes of all other endogenous 

accounts, the column-wise sum of all these effects constitutes its total backward 

linkage. The column-wise sum within each account is the total partial linkage. 

Forward linkage = effect read row-wise represents the amounts of expenditures per 

account that are made ‗available‘ for the expansion in other accounts; can be 

interpreted as market potential availability. 

Data module = specially developed data set, where time series and SAM data are made 

consistent; forms the basis of the DySAM. 

Endogenous account = a set of economic variables that are determined within a model. 

The set is therefore not subject to direct manipulation by the modeller since that would 

override the model. In SAM models, production and incomes are almost always 

endogenous. 

Endogenous variable = economic variable that is part of the endogenous account. It is 

therefore not subject to direct manipulation by the modeller since that would override 

the model. In trade models, the quantity of trade itself is almost always endogenous. 

Exogenous account = a set of economic variables that are taken as given within an 

economic model. The set is, therefore, subject to direct manipulation by the modeller. 

Exogenous variable = variable that is part of an exogenous account. It is, therefore, subject 

to direct manipulation by the modeller. 

Intra-account effects = intra-account effects measure impacts within the account where 

the injection enters. In DySAM modelling defined as the sum of the injection (I) and 

transfer (T) effects (M1). Only exists for accounts with intra-account transactions. 

Induced effects = induced effects measure impact outside the account where the injection 

enters, e.g. household expenditures, from the income earned in a directly or indirectly 

affected activity. In DySAM modelling defined as the sum of open loop (O) and close 

(C) loop effects (OC). It exists for all accounts. 

Injections = autonomous effects on exogenous accounts/variables; for example, increase in 

investment expenditures, government purchases, and/or exports. 

Leakages = are exogenous expenditures accounts/variables in the model; for example, 

saving, taxes, remittances and imports. In SAM modelling these transactions are 

defined as a B Matrix. 

Macro control totals = consistent macro values derived from the process crossing over 

time series with the SAM. The overtime values are used to anchor the building process 

of the DySAM by applying stepwise iterative and RAS methods. 

Manpower equivalence = correcting the number of persons employed with a factor that 

uses a norm reflecting ―actual‖ working days. 

Placeholder value = proxy values used when ―true‖ data is absent, scarce or inaccurate; the 

proxy values can be replaced once the ―true‖ values are available. 

Note: Glossary is self-defined or taken and adjusted from: Deardorff‘s Glossary of 

International Economics (http://www-personal.umich.edu/~alandear/glossary/ , and 

http://www.amosweb.com/cgi- in/awb_nav.pl?s=wpd&c=dsp&k=injections-

http://www-personal.umich.edu/~alandear/glossary/
http://www.amosweb.com/cgi-%20in/awb_nav.pl?s=wpd&c=dsp&k=injections-leakages+model


 

 

x 

 

leakages+model , extracted on28 July 2010) and other sources (e.g. from Indonesian 

Data and DySAM reports).

http://www.amosweb.com/cgi-%20in/awb_nav.pl?s=wpd&c=dsp&k=injections-leakages+model
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Introduction 

Preamble: In search of tools to promote employment 
centred development 

 

Employment generation is an accepted and effective strategy for reducing 

poverty and progressing development in many developing nations. The strategy in 

developing countries is based on the recognition that a wage income is a primary 

source of income for poor household groups. Therefore, creating additional 

employment opportunities and/or raising the wage income of the existing employed 

population are central themes in most poverty reduction strategies. 

A typical Poverty Reduction Strategy Paper (PRSP; or similar goal-based 

policy agenda) will often promote investment projects that are geared to achieving 

an agreed level of poverty reduction by increasing (or enhancing) ‗returns‘ to 

labour. Since investment is a proximate determinant of employment generation, a 

natural question in the mind of development planners pertains to the efficiency of 

such investments to total employment generation (direct, indirect and induced over 

short- medium- and long-term time horizons). Infrastructure investment is a major 

element of analysis and requires special attention, as: i) it represents an important 

share of public spending; ii) it represents the ―flexible part of public spending, 

which can be more easily adjusted in good or bad times; iii) it has a multiplier effect 

on the private sector and private companies mostly implementing that type of 

investment. 

Various types of analytical tools may be adopted to assess the impact of investment on 

employment. However, since investment is a component of the national aggregate demand,
5
 

a ‗Keynesian‘ type of demand driven (multiplier) approach may prove to be the most 

suitable choice for understanding such questions. The Social Accounting Matrix (SAM) is 

an accounting platform that offers such an approach. 

A workshop hosted by the Employment Intensive Investment Branch (Emp/INVEST) 

of the ILO on employment impact assessment methodologies in March 2008 clearly 

demonstrated the common interest of different branches, programmes and external partners 

for the development and use of appropriate tools and methodologies to assess the 

employment impacts of public policies and investments, particularly those related to 

infrastructure. There was a strong consensus that a social accounting matrix (SAM), which 

is based on input-output methodology, would be the most suitable tool and should, 

therefore, be developed further. 

It allows a better understanding of the impact and transmission channels of external 

shocks, e.g. a financial crisis or a trade opening, or macro and sectoral policies through the 

various sectors towards the target groups at the micro level, meaning different types of 

workers or households. It can also be used for the analysis of public infrastructure 

 

 
5
 The relationship can be expressed as: F = C + I + G + (E-M). 
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investment, public spending in general, and also other sectoral policies and trade policies, 

etc. The SAM not only permits the evaluation of the effectiveness of past programmes and 

the simulation and comparison of the possible outcome of future policies or policy mix but 

also allows the evaluation of external shocks. 

Social Accounting Matrix 

A SAM can be considered to be an extension of input-output tables, which have been 

used extensively by the ILO over recent decades to measure,
6
 among other things, the 

direct and indirect employment effects of public investment through a multiplier analysis. 

The major deficit encountered with input-output tables is that they do not include detailed 

data about the distributional side of economic processes. That is, they do not contain data 

on the expenditure pattern of the economic actors (government, enterprises, and 

households). A SAM brings together, in a coherent way, data on income creation and 

production as national accounts and input-output tables do, and also includes information 

on incomes received by different institutions and related spending.
7
 

As a result, the ILO started using a static SAM to analyze the impact of trade on 

employment, as in the case of Costa Rica, India and South Africa (see Kucera, Roncolato, 

2011, Ernst, Sánchez-Aconchea, 2008). An employment satellite account was introduced 

with real employment data that was disaggregated by sector, which allowed a detailed 

analysis of the employment impact of trade strategies and policies.
8
 As SAM methodology 

covers a single and non-current period of data, there was a need to develop a dynamic SAM 

(DySAM). More concretely, a DySAM has to be able to deal with the four main problems 

of a static SAM, including: 

 A SAM model is static with fixed coefficients;  

 data in the SAM refers to one single period (normally a year);  

 the year of the SAM is normally not current; and  

 A SAM lacks behavior.  

Comparisons between the ‗traditional‘ static SAM modelling and DySAM modelling 

can be summarized as follows: 

 

1. Dynamic SAM‘ (DySAM) describes an instrument based on an existing ‗static‘ Social 

Accounting Matrix (SAM) for the economy of a country and the available data from 

national accounts, BoP, budget and financial statistics. 

2. The static SAM gives a snapshot of the economy, while a DySAM shows the consistent 

evolution of the economic structure over time, for periods covering the years before and 

after the static SAM. 

 

 

6
 SAM as a planning policy instrument was proposed by G. Paytt and E.Thorbeke in 1976, as part of 

the ILO World Employment Programme. 

7
 A SAM, therefore, displays the following elements: 1. Inputs, 2. Outputs, 3. Factor incomes created 

in domestic production, 4. Distribution of these factor incomes, 5. Redistribution of these factor 

incomes over these institutions, 6. Expenditure of the institutions on consumption, investment, 7. 

Savings made by them. For more information, see van Heemst, Ch. 1, in Alarcon (1991) et al. 

8
 See Ernst, Sánchez-Aconchea on Costa Rica (2008) and Kucera, Roncolato on India and South 

Africa (2010). 
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3. DySAM thus helps to identify cross section and time series data problems and enhances 

data gathering processes. 

4. Several sequential SAMs over time imply dynamics. 

5. Over time shifts reflect technology choices. 

6. A DySAM lessens the need to calculate expenditure income elasticities, in order to 

introduce behaviour, i.e. SAM fixed-price model (see Pyatt and Round, 1979). 

7. There will always be one DySAM period that matches surveys (e.g. labour, household 

expenditure, population, etc), which eliminates the need to introduce time-bound 

assumptions. 

8. An employment satellite account for one or several years with disaggregated labour 

market data can be added and coupled with the DySAM, and matched with the exact 

year of the particular survey. 

9. Allows the use of place holders when information is scarce, missing or not fully 

reliable, this can done via satellites, for instance, to dynamize the sectoral 

disaggregation of the construction sector. 

10. The use of place holder values eliminates the need to hold up programming before 

‗final‘ data are provided. 

11. The DySAM can be updated when new data become available or when a more current 

SAM and/or System of National Accounts (SNA) time series data comes on-stream. 

 

The Dynamic SAM can be used to support and strengthen the process of developing 

coherent national strategies by, inter alia, analysing the effects of investment planning on 

the economy. It can be used to specifically explore the relationship between intensive 

employment strategies, job creation, and poverty reduction. 

 

Figure 1: Principal circular ‘closed’ economic flow 

 

 

Source: Adapted from Fig. 1 (pp. 12) in Alarcon (2007), see also DySAM Reports (2010) 

 

The Dynamic SAM may be used for: (i) Counterfactual simulation analysis (e.g. 

magnitude of exogenous injections) at any year within the period for which it is computed. 

This helps to validate valuable experiences such as analysis of completed public 

policies/programmes; and (ii) Short-run policy simulations from the terminal year and after. 

Using the DySAM approach may be viewed as a ‗full-information‘ data model, which 
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mitigates exclusive use of a dated static SAM or a SNA, the latter of which typically has 

low resolution to capture the circular flow operating in the economy (c.f. Flow Chart 1). 

It can clearly be seen that a time-consistent and reliable database
9
 is paramount. 

Although, consistency is a shared characteristic of all serious modelling efforts, it does 

require added importance when deriving dynamic SAM multiplier sequences. In addition, it 

is clear that the base year SAM structure, the number of accounts, the types of 

classifications and the account openings will limit or enrich the quality of analysis that may 

be envisaged. 

While modelling with a dynamic SAM, similar to static SAM modelling, satellite 

accounts can be used to introduce a wider range of analysis. Satellites can be of the 

‗expanding‘ or ‗extending‘ types. The former refers to the use of information to ‗blow out‘ 

existing entries in the SAM. For instance, the original SAM household and labour factor 

classifications can be increased or altered. Similarly, the construction sector can be 

separated into various types of activities or commodities (i.e. infrastructure, roads, 

irrigation, etc.). The latter refers to the extension of certain accounts with directly linked 

physical information. Such information types can be as varied as employment, 

environmental aspects, types of housing, demographic information and morbidity satellite 

tables, to name a few. 

The DySAM multiplier analysis, using the SAM framework, helps us to gain a better 

understanding of the dynamic-interdependent linkages between the different sectors of the 

economy and the institutional agents at work within the society, namely households, 

enterprises and the government. 

Guide to the Report 

The purpose of the paper is to provide an overview and a general understanding of the 

DySAM and its potential for use. The paper starts by explaining various data issues, and 

then describes the methodology in general and the new elements that DySAM introduces, 

particularly its dynamic nature and the employment satellite account. Indonesia and 

Mozambique are the first two cases for which a DySAM methodology has been developed 

that take ILO‘s specific needs into account. These two countries serve as illustrations. The 

last chapter focuses on simulation and impact analysis. This is followed by a conclusion on 

the major findings. 

 

 

 

9
 Firstly, the degree of effectiveness of the DySAM depends on the quality, quantity and consistency 

of the data used for it. This is not exclusive to DySAM, it is a shared condition, since, any serious 

policy decisions should be based on, even though limited, empirical analysis. Secondly, it is 

unacceptable and self-defeating to shy away from dealing with data problems (see point one) 

because data do not improve themselves. The best approach is to start working with the existing data 

to expose the kind of problems they have, since data refer to different periods, and times series need 

to be crossed over with survey data; this would be the best way to improve existing data quality and 

consistency. Hence, examining/testing the SAM and crossing it over with other data (SNA, LFS) can 

provide good insights and thus make a significant contribution to finding objective ways to improve 

it; e.g. the SAM helps to create a consistency between survey data and financial flows and even 

physical data (employment). And thirdly, since most developing countries already have SAMs, there 

is a basis to upon which to build. 
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1 Dynamic Sam Methodology 

1.1 Overview 

The term ‗Dynamic SAM‘ (DySAM) describes an instrument based on an existing 

‗static‘ Social Accounting Matrix (SAM) for any economy and the available up-to-date 

time series of national accounts (SNA). The methodology of building a Dynamic SAM 

entails the following elements: 

Re-verification of the existing static SAM: The starting point for deriving a dynamic 

SAM is the availability of a balanced static SAM. In line with convention, all desirable 

properties (including balances of the SAM accounts) of the static SAM are assessed. The 

base static SAM is referred to as [s0]. If required, the static SAM is thoroughly adjusted to 

conform to the desirable properties for subsequent dynamic transformation. 

Constructing a time series of macro control totals: This is done for each block of 

accounts of the static macro SAM (e.g. Commodity-Activity,
10

 Factors-Institution, 

Institution-Institution, etc.) using the available SNA time series for the economy and using 

the static macro SAM shares to interpolate for those accounts not available in the SNA. 

This is entitled the ‗Dynamic Macro SAM‘ and labeled as [d0]. This resembles the concept 

of a National Accounting Matrix or aggregated macro SAM. 

 

Constructing the dynamic sectoral SAM (DySAM): The DySAM algorithm uses the 

structures derived from the original base static SAM [s0] (intermediate use, factorial and 

institutional income distributions, etc) and constrains them to the control totals derived in 

[d0]. Since the controls totals are different from year to year, the algorithm proceeds to 

generate interior structures for each block, which are compatible and consistent throughout 

the economic system as typified by the SAM. This year-by-year iterating, consistency 

seeking, circular process can be characterized as a step-by-step loop process for 

generating/updating the SAM and making structural adjustments. The process: 

1. Provides the necessary information for all subsequent years up until the last year for 

which the consistent data are available in the database [d0]. The DySAM algorithm also 

performs/imposes ‗reality checks,‘ which requires that the input data sets (historical 

SNA data and the SAM) and the estimated DySAM follow the recommended 

accounting practices (the 1993 UNSD SNA recommended conventions).
11

 

2. Computes the sequence of multipliers (forward/backward/decompositions): to gain 

insight into the evolution of the dynamic and interdependent processes that generates 

the observed economic time series. 

 

 

 
10 The commodity activity dichotomy does not appear in the SNA and is not common in I-O, it was first introduced in the I-O 
framework by Alarcon (see Alarcon et.al. 1984 and Chapter 4 in Alarcon et.al. 1991). It was formalized for the SAM framework 
by Pyatt, he states “activities have to be understood as a process, while a commodity is a good or service” and is in-bedded in 
industry technology vs. commodity argument. See Pyatt Sec. 2 (1994). 
11 Among the most important aspects is the non-negativity of the values for input use, final consumption or exports. 
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1.2 Database and data handling 

This subsection summarises the process and methods for deriving consistent time 

series of SNA control totals and features of the static SAM. Illustrations will refer to either 

the Indonesia 2005 SAM or the Mozambique 2001 SAM and will be indicated as 

appropriate. 

1.2.1 Consistency verification 

Although, consistency is a shared characteristic of all serious modelling efforts, it 

acquires added importance when deriving the dynamic SAM multipliers sequences. For 

example, all the data made available from the Governments of Indonesia (GOI) and 

Mozambique (GOM) for DySAM implementation has been checked against the consistency 

framework requirements. Two iterative rounds of data refinement have been performed. 

Each successive round of iteration refocused the investigation and allowed new data 

anomalies to be identified. Reconciliation iterations are very fruitful exercises, and the 

reconciliation process serves two important ‗goals'. 

1.2.2 Derivation of consistent macro data series 

The dynamic SNA macro SAMs for a time series (t=1...n) are derived using the 

information provided mainly by the SNA of a country. More specifically, the following 

accounts are required to generate the macro data sets for any economy: 

 The real side (supply, production and demand). 

 Government budget. 

 Money and credit. 

 Balance of payments. 

 Population, and 

 Sectoral data: real and nominal GDP and employment. 

The numerical specifications of accounting frameworks (SNA, I-O, SAM) are needed, 

in order to accurately represent the economy of a given country and this depends on the 

availability of consistent and balanced data sets. Experience demonstrates that even when 

extensive data are available, there are barriers due to inconsistencies and failure to find a 

balance across different components of the data. It is thus essential to assess the consistency 

features of a country‘s data before embarking on constructing a DySAM. Derivation of 

consistent macro data sets should be conducted in accordance with the following three 

steps: 

1. data collection activities of all relevant data, SNA, I-O and SAM;  

2. completeness and consistency assessment of the available data sets; and  

3. derive consistent data sets using the DySAM data module 

Subsequently, the relevant macroeconomic data needs to be compiled in a Macro 

Social Accounting Matrix framework (macro-SAM) and Flow-of-Funds framework (FoF), 

in order to assess the intra and inter-accounts consistency of all the official data sets. 
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Macroeconomic data sets are generally of two types, namely flows and stocks. All 

values of the variables on the real side (i.e. production (activity/commodity); institutions, 

government budget; and balance of payment accounts are flow variables. All monetary 

variables are reported as stock variables.
12

 

1.2.3 Source data compilation and building 
consistency 

The activities of data review and consistency building are crucial for the successful 

numeric calibration of the DySAM. All the data made available and provided by 

governments for the DySAM construction need to be checked against the consistency 

framework requirements (see below). As part of the process, two iterative rounds of data 

refinement are usually performed. Each successive round of iteration refocuses the 

investigation and allows new data anomalies to be identified. Reconciliation iterations are 

necessary and are very fruitful exercises, and the reconciliation process serves two 

important goals, namely: 

1. Upon completion, the government will have an improved and solid base of reliable and 

consistent country data upon which to build quantification systems. These data will be 

balanced across all macroeconomic accounts and, importantly, will retain the economic 

character of the original country‘s ‗source data‘. 

2. The reconciliation exercise helps the government to identify specific targets for future 

data strengthening activities.  

Each new cycle of data changes requires a re-working of the ‗data module,‘ including 

reality checks (e.g. non-negativity restrictions and compliance with SNA and other 

accounting recommended practices) and balance checks across all accounts. The data are 

processed series-by-series to locate any new data anomalies or reconciliation needs. 

Compilation and building of DySAM data set for a DySAM model proceeds according 

to the following iterative steps outlined in the table below. Each of the iterations requires an 

 

 
12

 a. Barring a few exceptions, almost all the flow variables should, in principle, depict either a positive value or a zero value 
(i.e. +, 0). Stock Change, although a flow variable, is an exception that may depict any one of these values (i.e. ─, +, 0).  
b. Almost all the monetary stock variables should, in principle, depict a positive value (i.e. +). Flow values derived from the 
monetary stock values may, however, depict any one of these values (i.e. ─, +, 0). 
c. Any deviation from the above two conditions needs careful attention during the compilation process of data sets. 

Box 1: The advantages of using a macro-SAM /FoF framework for handling data 

1. It assesses data consistency using a single-entry system (maximising the efficiency of a ‘SAM accounting’ 
approach). 

2. It examines overall data consistency by linking the real side information of current institutions (macro-SAM) to 
the financial flows of the institutions (FoF).  

3. It measures resource gaps of current institutions and subsequent gap financing by resources drawn from 
institutions within the purview of an integrated framework. 

4. It is scalable. The resolution of the consistent data structures, embedded in the SAM/FoF frameworks, may be 
increased to be commensurate with specific country data sets. This creates a reliable data baseline for policy 
modelling efforts. 
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intensive review of the specific changes and checks that have to be imposed on the entire 

data set. 

Table 1: Data development steps 

Step Description  

 
Data collection 

 
A data collection template is designed, which contains six accounts. The six templates include the 
following information: 
The real side (supply, production and demand) 
Government Budget 
Money and Credit 
Balance of Payments 
Population 
Sectoral Data-Real and Nominal GDP and Employment 
The government/national institutions provide ‘official’ data sets covering a requested period and 
data gaps are identified. 
 

 
Compilation and 
building – First 
iteration 
 

 
The DySAM team compiles the macro data sets and includes complement placeholder values (i.e. 
proxies for missing and obvious erroneous values, such as deficit financing information), which can 
be drawn from various sources such as the International Monetary Fund, World Bank, UNSD. 
 
The intra block (e.g. budget and BOP) and inter-block inconsistencies are corrected in the DySAM 
data module in a way that the differences between the original values of the variables and the 
revised (adjusted) values are kept to a minimum.  
 
Major characteristics of the first complied data set are assessed and reported to the government 
counterparts for their consideration and feedback. 
 

 
Compilation and 
building: Iteration 2 
 

 
A second iteration is conducted when the team incorporates new information and revises 
placeholder values (i.e. after discussing with the data producing agencies) into the data module 
through direct contacts with data providers.  
 
The second round of iteration generates a significantly improved data set that is used for 
constructing the DySAM.  
 

 

It should be noted that good communication between the DySAM team and the 

national institutions can help reduce the overall number of data issues in the given country. 

This process of the elimination and refinement of the original ‗source data‘ is quite 

common and is necessary, in order to acquire reliable and consistent country data that can 

be used to build important and useful quantification systems. 

Most of the time, SAMs require some reworking, such as the re-ordering of accounts, 

adjusting valuation by allocating trade margins (TM) and grouping the institutional 

accounts and converting valuation into producer‘s prices. Re-ordering refers to organizing 

the accounts to follow the circular economic flow (see figure 1). This is mainly done for 

analytical reasons, as is easier to follow the cascading flow of income throughout the 

economy. The consolidated Macro SAM, which is re-ordered, fully balanced and valued at 

purchaser‘s prices, is used to benchmark the DySAM. The example below further illustrates 

the process. 
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Box 2: Re-ordering, adjustment and conversion of SAM 2001: The case of Mozambique 

 

The first task was to re-order the Mozambican SAM accounts in a way that follows the circular economic flow. Then the 
separation into endogenous and exogenous for the modelling process is made. 

The Mozambique SAM was valued at purchaser prices and, contrary to convention, the TM were placed in three rows in 
the intersection of the commodity-activity mapping and without keeping the zero balance (i.e. double counting). 
Therefore, the three TM rows were collapsed into a single row and transferred to the trade row entry in the commodity-
commodity mapping. Furthermore, the row sum was placed with a negative, in order to maintain the zero row wise 
balance, in the trade-trade diagonal entry. These meant that the commodity entries were reduced to 27 and the double 
counting was thus eliminated. 

Elements of the institutional account, which were previously dispersed, were grouped together in a single account. 
Following the most conventional presentations of SAMs, the capital account was placed after the domestic current 
accounts and before the consolidated rest of the world account. Again following convention, the entry that accounts for 
the closure of the economic systems—the ‘Rest of the World’ (foreign) savings—was kept at the intersection of the 
Savings-Investment account row and Rest of the World column. 

The next step was to convert the SAM to producers’ prices. When all commodities carry the same trade margin, the TM 
collapsed row entry is used to derive the TM matrices for intermediate, final household consumption and enterprises to 
match the 27 SAM commodity input entries and the 167 using activities and final demand. Since all the remaining 
elements of the final demand were presented in single column vectors, e.g. government, gross capital formation and 
exports, the application of the mentioned assumption presented fewer problems. 

The fact that some SAM breakdowns are not homogeneous is problematic for DySAM modelling. For example, the 
Mozambique SAM presented some activities broken into a combination of sub-classifications, namely urban, rural, north, 
south and Maputo; this resulted in some activities presenting seven sub-classifications while others presented only four. If 
the SAM was used at such full disaggregation, for intermediate and household demand, the TM row would have to be 
blown out into 27 by 167 and 27 by 35 entries, correspondingly. Instead, classifications were streamlined, with the main 
purpose being to make it simpler and easier to understand. With that in mind, and for the purposes of the DySAM, 
economic activities were collapsed into three main regions (Rural - North, Centre and South; Urban - North, Centre and 
South; and Maputo). A larger number of sub-classifications did not necessarily add any value or clarity to the analysis 
and the data behind it became very shaky. 

The final SAM of Mozambique has six main accounts. As a result of the conversion to producers’ prices, the macro 
values and totals for commodity accounts, production activities and MCM cannot coincide with the original entries valued 
at purchaser’s prices. Furthermore, the original separate TM entries were deleted because they became redundant. For 
reasons that are not clear discrepancies between the row totals (incomings) and the expenditure totals (outgoings) were 
found and these had to be addressed before the SAM could be made consistent. 

 

The adjustments and conversions made throughout the source data compilation and 

consistency process reflect recommendations found in SNA conventions and the 

requirements of the DySAM. Additionally, the SAM had to undergo a series of reality 

checks. These reality checks are associated with a stricter and more specific observance of 

the SNA and other recommendations and conventions. Furthermore, SAM modelling, 

maths and programming restrictions related to the DySAM‘s dynamic algorithm need to be 

taken into consideration as well. 

The SAM modelling reality check is meant to indicate whether empty intra-account 

intersections in the base SAM are the result of design, default or definition. Default 

concerns those entries that could be booked differently, for instance negative net taxes, 

indicating that subsidies greater than taxes appear as zero in the subsidy cells; they are zero 

by design. In contraposition, there are accounts which do not have transactions, but in a 

cascading direction the zero block intersection has to be empty; they are zero by definition. 

The importance of such distinctions lies in the fact that no simulations are possible via 

those intersections that are zero by definition. 

There are other entries to which reality checks must be applied. These reality checks 

are made to confirm adherence to more specific SNA conventions. In the case of fixed 

capital formation, reality checks need to make sure that only those that are indicated in the 

UNSD SNA 1993 recommendations (agriculture (sheds, silos, drainage, etc. when built by 

famers themselves), the planting of fruit trees, livestock, machinery, equipment and 
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transport equipment production and construction) should show positive entries. Exceptions 

to this convention are cases in which the government defence sector builds its own 

complexes and barracks or when education and health sectors build their own physical 

facilities. The forestry account can also be counted as part of fixed capital formation when 

re-forestation programmes are operating. As a result of balancing efforts, the account can 

show entries in other commodities and/or activities, and some of the entries may be 

negative. Finally, there are accounts or single entries that are placed simply for accounting 

reasons: among the former, there may be full import matrices by demand type, primary, 

secondary and disposable income modules; among the latter, negative entries in main 

diagonal cells. Since, they do not add analytical value, they are collapsed and/or deleted. 

2 Dynamic SAM and satellite modules 

2.1 Derivation of Dynamic Macro SAMs 

The DySAM algorithm requires a time series (t = 1... n) of macro SAMs that are 

consistent with SNA macro-meso control totals. It also requires using the structure of the 

latest available static SAM (s0). This dynamic macro SAM is referred to as [s3 (t)] and it 

contains all the macro controls that are necessary to build the DySAM. However, as all the 

macro controls required for module [s3 (t)] are typically not available in the SNA dataset, 

the construction of [s3 (t)] is undertaken in two steps, namely:  

 First - build the consistent macro data set based on the available SNA information. This is 

referred to as the SNA macro SAM [d0 (t)]. 

 Second - merge [d0 (t)] with the static SAM for the base period [s0] to generate [s3 (t)].  

 

The derivation procedure of the dynamic macro SAM is diagrammed below. 

 

Figure 2: Derivation procedure of a dynamic macro SAM 
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s method has been used for all the other elements where no direct one-to-one 

correspondence could be found between SNA-SAM elements and elements of the dynamic 

SAM. For instance, savings of institutions, which are derived as the residual between total 

receipts and total payments, have been used to close the accounts. Finally, the identity 

between savings (i.e. derived from the savings of four institutions) and investment has been 

enforced, in order to ensure the overall balance of the dynamic SAMs for each year of the 

reference period. The estimated dynamic macro SAMs for Mozambique for selected years 

are reported in the Appendix I. 

2.2 SAM Transformation Methodology 

Once the dynamic macro SAM has been derived and adjustments to the static SAM 

have been completed, the adjusted static SAM is transformed into a dynamic SAM by 

linking it to a dynamic macro-meso control framework, the ‗DySAM Data Module‘. The 

DySAM Data Module is specially designed to generate the macro-meso controls for the 

static SAM.  

As the control flows are incorporated into the static SAM it becomes dynamic and 

moves forward in time (2001-2008). This ensures that the DySAM has the following 

attributes: 

 Establishment of the dynamic flows across each account over the time period. 

 Establishment of consistency for each year of the time period. 

 Separation of DySAM accounts into ‗endogenous‘ and ‗exogenous‘ categories. 

 Generation of dynamic SAM multipliers decompositions to estimate direct/intra-account 

transmission effects within the same account (e.g. injection in commodities and impact 

on commodities) and indirect/induced effects among accounts (e.g. higher wages 

stimulating higher consumption and thus tax collection). Quantification of these 

dynamic transmission chains (intra-account and induced) allows SAM-based dynamic 

models to be constructed.  

2.3 Derivation of Dynamic Sectoral SAM 

In the context of the issues above, once the static SAM is thoroughly adjusted and the 

dynamic macro SAM has been constructed, all necessary inputs are ready for building the 

dynamic sectoral SAM with the same resolution as the baseline static SAM. 

 

Box 3: The relationship between SNA and SAM: Case of Mozambique 

 

In the case of Mozambique, the non-zero elements of static 2001 SAM [s0] number 37 (after adjustment), 
while the elements of SNA macro SAMs [d0 (t)] for the period 2000-2008 period number just 15. The one-to-
one correspondence between the dynamic SNA-SAMs and the static 2001 SAM is established for these 15 
common elements only. The estimates of the remaining 22 elements—which along with the already defined 
15 elements would constitute the entire set of non-zero elements of the dynamic macro SAMs—have been 
derived using the structural information of the static 2001 SAM and the controls of the dynamic SNA-SAMs 
[d0(t)]. 

For instance, value additions are defined as capital, labour and land value added in the static 2001 SAM of 
Mozambique. However, this breakdown of value added is not reported in the SNA. Value added is reported 
as a consolidated figure. Thus, the shares of these three types of value added in total value added as 
observed in 2001 are used to derive the three types of value added for each year of the reference period, i.e. 
2000-2008.  
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2.3.1 DySAM Algorithm 

The algorithm is designed to generate full SAMs for each year. The process entails 

four main steps, namely: 1) build the data inputs
13

 for the DySAM as described above; 2) 

raise the static SAM with the corresponding dynamic macro
14

 controls, which generates a 

sequence of SAMs that are balanced at the macro level but are unbalanced
15

 at the interior 

sectoral account levels nesting within the corresponding macros; 3) the balancing
16

 of 

accounts at the sectoral level, which starts with the commodity-activity blocks by 

initializing an iterative sequence of demand-side adjustments with supply anchors, a key 

assumption being that supply is more robustly estimated than demand; and lastly, 4) matrix 

rebalancing, which ensures the balance of components sub-matrices using the RAS 

technique
17

, thereby reducing sectoral imbalances, over-time, to the infinitesimal.  

To illustrate the DySAM process the algorithm flow chart referring to Indonesia is 

used; this shows the steps of DySAM construction. 

 

 

 

 

 

 

 

 

 

 

 

13
The two principal data inputs are (1) the static baseline SAM and (2) the dynamic Macro SAM (s3 

(t)) both of which have identical non-null transaction blocks. 

14
The macro controls are of three types: 1) the sum of a matrix, such as input use; 2) the sum of a 

vector, such as fixed capital formation; or 3) a scalar value such as foreign savings. 

15
 This imbalance is because the observed structural dynamics of the economy displayed in the 

macro control time series diverges from that inherent in the baseline static SAM. However, this is 

the ―best/least discrepant initial estimate‖ of the DySAM based on current data. To also be a 

―feasible estimate‖ all sectoral accounts must also balance. This task is accomplished in steps (3) and 

(4), which are sequential and convergent iterative steps in estimating the (balanced) DySAM. 

16
It follows directly that the sum of sectoral imbalance in the initial DySAM estimate will be zero by 

design since they are balanced (that is zero) at the macro level. This property of the magnitude of 

sectoral imbalances is also preserved in the sequence of all balancing iterations. It is crucial to ensure 

that the sequential iterative steps are convergent and find closure for all sectoral accounts of the time 

series of SAMs which comprise the estimated DySAM. 

17
This step is invoked for accounts whose components are matrices, such as input use or household 

final demand. 



 

 

13 

 

Figure 3: Dynamic SAM Flow Chart: Indonesia 

 

2.3.2 DySAM Algorithm Comparison for Indonesia and 
Mozambique 

The algorithm to build a DySAM has been used successfully for Indonesia and 

Mozambique. This section compares the four steps of the DySAM building process for 

these two countries
18

. 

Step 1: Build Input Datasets. The sectoral static SAM for Indonesia refers to the 

year 2005 and its dimensions are 84x84 whereas for Mozambique it refers to year 2001 and 

its dimensions are 183x183. The dimensions of the consistent dynamic macro SAMs for 

both countries are 11x11 and refer to the period 2000 to 2008. 

Salient features of building the DySAM for Indonesia and Mozambique follow. 

Table 2: DySAM Algorithm Comparisons – Step 1 

Country Base Year Static 
SAM 

SAM Dimension Time Series of Macro 
SAMs  

Macro SAM 
Dimensions 

Mozambique 2001 183 x 183 2000-2008 11 x 11 

Indonesia 2005 84 x 84 2000-2008 11 x 11 

 

 

18
Recently, a DySAM for Venezuela has also been completed. 

Dynamic Macro

SAM (2000-2008) 

Baseline Static

SAM 2005 

x1:  11x11 s3:  84x84

Build Input Datasets1

Initial DySAM

(Sector Imbalance)

x2:  84x84

Raise the Static SAM

using Dynamic Macro

Controls

2

Initalise Demand

Side Iterating
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3
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Imbalance Range

(1% to 28%)

Imbalance Range
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4
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(<1.0E(-14) %)

Balanced DySAM
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Flow Chart: Dynamic SAM Algorithm
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Step 2: Raise the Static SAM using Dynamic Macro Controls. This step generates 

the initial DySAM sequence for 2000 to 2008, which balance at the macro level but are 

unbalanced at the sectoral level. Essentially, in this step all prior information that is to be 

preserved in the DySAM is loaded. For instance, most countries, including Indonesia, have 

more disaggregated information on the supply side, such as value added, taxes and imports. 

This supply-side information may be incorporated
19

 in the initial DySAM by using, as 

raising factors, vector controls that sum up to the corresponding macro controls. 

On the demand-side, the accounts implicated span the commodity and activity space, 

and for Indonesia
20

 have the dimensions 51x84. Correspondingly, on the supply-side in the 

matrix layout these accounts have the dimensions 84x51. The relative discrepancy between 

demand and supply at the sectoral level in step 2 ranges over 1 per cent to 28 per cent. 

Table 3: DySAM Algorithm Comparisons – Step 2 

Country Initial DySAM Demand Side 
Dimension 

Supply Side 
Dimension 

Demand/Supply 
Imbalance 

Mozambique 2000-2008 104 x 183 183 x 104 -26% to 29% 

Indonesia 2000-2008 51 x 84 84 x 51 1% to 28% 

Step 3: Balance commodity-activity accounts. This is done by initializing an 

iterative sequence of demand-side adjustments with supply anchors. The demand vectors 

implicated in step 3 iterations are the intermediate demand vector (Co A) and the final 

demand block of column vectors (Co iH), (Co iG) (Co Cc) and (Co wC). These are the 

component demand vectors that are balanced with respect to the supply vectors (Total Row 

Commodity) and (Total Row Activity). 

For Indonesia, 16 iterations reduced the initial relative discrepancy between demand 

and supply from a maximum of 28 per cent to less than 0.02 per cent - a 1,400-fold 

reduction. 

Table 4: DySAM Algorithm Comparisons – Step 3 

Country Initial DySAM Demand/Supply 
Imbalance  

Number of Iterations Imbalance at final iterate 

Mozambique 2000-2008 -26% to 29% 32 <|4.8 e-03|% 

Indonesia 2000-2008 1% to 28% 16 <0.02% 

 

 

19
Preserving additional supply-side information on value-added, imports and taxes overtime in the 

DySAM requires that adjustments of sectoral imbalances in the commodity-activity accounts take 

place on the demand-side. This is done in step 3 of the algorithm. 

20 Please see  

 

 

Figure 4: The dynamic SAM for Indonesia (2000-2008) 
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Step 4: Ensure the balance of components sub-matrices using the RAS
21

 technique and 

reduce sectoral level imbalances to infinitesimal. The matrices entering the accounts of the 

Indonesian DySAM are given in the table below.  

Table 5: Matrices for accounts of the Indonesian DySAM (2000 – 2008) 

Account Matrix description Code Matrix size RAS Iterations 

Commodity 
Commodity - activity intermediate inputs table Co A 24 x 27 40 

Household final consumption matrix Co iH 24 x 10 80  

Activity Activity - commodity domestic supply table A Co 27 x 24  

Factor incomes Factor incomes the factor labour matrix FL A 16 x 27  

Household labour income Household income from labour iH FL 10 x 16 80 

Intra household transfers Intra household transfers iH iH 10 x 10  

Source: Part I: Data Report: Indonesia (091202): Indonesia Dynamic SAM Data Report; Derivation of Consistent Data Set. 

 

Three of these six matrices namely, the supply table (A Co), the labour value added 

(FL A) matrix, and the inter-household transfer matrix (iH iH) are not implicated in the 

RAS iterative adjustments. The matrices implicated in RAS balancing are (Co A) the 

intermediate input table, (Co iH) the household final consumption matrix and (iH FL) the 

matrix of household income from labour requiring, respectively, 40, 80 and 80 iterations to 

achieve convergence in all accounts over the period 2000-2008. 

 

Table 6: DySAM Algorithm Comparisons – Step 4 

Country Rebalanced 
Matrices(RAS) 

Dimension Number of RAS 
Iterations 

Convergence at final 
iterate 

Mozambique ( Co A) 27 x 77 40 <|5.0 e-05|% 

 ( Co iH) 27 x 35 40  

     

Indonesia ( Co A) 24 x 27 40 <|1.0 e-14|% 

 ( Co iH) 24 x 10 80  

 ( iH FL) 10 x 16 80  

 

The verification that balance is achieved for all accounts for each year (2000-2008) is 

reported in the mentioned reports; see Appendix under 3. 

In general, there is a connection between the accuracy of baseline country data, the 

number of iterative sequences and the number of blocks requiring RAS balancing. The 

 

 

21
RAS refers to a bi-proportional iterative method used to estimate non negative matrices on the 

basis of limited information, the acronym reflect the right-hand-side of the original equation or (ri 

aijsj).r and s are row and column multipliers respectively.It was originally proposed by Bacharach 

(1970) as part of the Cambridge Growth Project lead by R. A. Stone during the 60s. Extensive and 

exhaustive reviews of this technique can be found in Lahr and Mesnard (2004) and Kratena and 

Zacharias (2004). Since then, there have been innumerable ‗improvements‘, those interested may 

please refer to Oosterhaven (2005) or Fofana et al. (2002) with the generalized RAS (GRAS) for 

updating I-O. In order to update SAMs, other explicit methods have been developed by, among 

others, Robinson and El-Said (2000) and Robinson et. al. (2001). 
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character of these connections will differ across countries, as well as within countries when 

estimation procedures are revised. 

 

 

 

Figure 4: The dynamic SAM for Indonesia (2000-2008) 
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Figure 5: The dynamic SAM for Mozambique (2000-2008) 
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3 Derivation of dynamic SAM model for impact 
analysis 

The move from a SAM data framework to a SAM model or multiplier framework 

requires a specification of the SAM accounts as ‗exogenous‘ and ‗endogenous‘. Generally, 

accounts intended to be used as policy instruments are made exogenous and accounts a 

priori specified as objectives or targets must be made endogenous. 

For any given injection into the exogenous accounts (i.e. instruments) of the SAM, 

influence is transmitted through the interdependent SAM system among the endogenous 

accounts. The interwoven nature of the system implies that the incomes of factors, 

institutions and production are all derived from exogenous injections into the economy via 

a multiplier process. The multiplier process is developed on the assumption that when an 

endogenous income account receives an exogenous expenditure injection, it spends it in the 

same proportions as shown in the matrix of average propensities to spend (APS). The 

elements of the APS matrix are calculated by dividing each cell by its corresponding 

column sum total and are referred as direct effects.  

 

Table 7: Endogenous and exogenous accounts of a SAM 
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The multiplier analysis using the SAM framework helps to understand the linkages 

between the different sectors and the institutional agents at work within the economy. 

The economy-wide impacts of the exogenous shocks are examined by changing the 

growth targets of exogenous vectors. More specifically, the differential ‗growth‘ targets can 

be set under different ‗simulations‘ for various sectors, in order to estimate their effects on 

output, value-added or GDP, consumption expenditure or basic needs and household 

income.  
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If an exogenous shock is injected into the SAM system (e.g. rise in expenditure of 

infrastructure programmes injected through the capital account), the first effect will be to 

increase the income of the corresponding account (i.e. commodity or activity). The increase 

will trigger effects, in a cascading manner, on all other endogenous accounts: factors, 

households and basic-needs. Furthermore, those effects will spill over onto the exogenous 

leaks block. 

Therefore, the DySAM Multiplier Framework or DySAM Model provides a major 

insight into the following issues: 

1 Examination of the expenditure and technological structure of the sectors oriented 

towards the production of basic intermediate and final goods and services (An). 

2 Examination of the expenditure structures of factors of production, institutions and 

the demand for goods and services of domestic and foreign origin (An). 

3 Assessment of the impacts on the endogenous SAM accounts caused by exogenous 

shocks in a clear and differentiated manner via the multipliers matrix Ma.
22

 

4 Identification of key sectors, commodities, factors of production and institutional 

accounts in the economy and quantifies the main linkages (total and partial backward 

and forward). 

5  Display of the dynamics of the production structure, factorial and institutional 

income formation via the dynamic multipliers DyMa (yearly sequence of Ma 

matrices). 

6 Assessment of the effects of incomes of households and their impact on production 

via their corresponding demand. 

7 Evaluation of the effects of the government budget and its impact on production via 

corresponding demand/supply variations. 

8 Assessment of the effects on deficit/surplus of the government budget and of the 

balance of payments resulting from government budget policy outlays and on the 

external sector (BxMa). 

9 Analysis of the direct and indirect impacts via An and (Ma-An), respectively. 

10 Assessment of the intra-transfer (M1) as well as induced effects (O+C).
23

 

11 Assessment of employment impacts by activities and across labour types and regions 

using the Employment Satellite Module. 

 

 

22
 The Ma = (I - An)

-1
 which is the matrix of cumulative production multipliers/technology 

coefficients or the Generalized Leontief inverse, provides a numerical assessment of the direct and 

indirect effects arising out exogenous injections on the output of each activity or commodity. 

23
 M1 = (I - A0)

-1
 which are the intra-group or intra transfer effects. O = (M2 - I). M1 = M2 M1 – 

M1 or open-loop multiplier measures the net extra-group effects or net cross-effects arising out of 

an initial injection when it has completed a tour outside the original accounts without returning to it. 

For instance, if the initial injection takes place into households it measures the effects into factor 

incomes via demand expenditures WANTS, commodities and activities. C = (M3 - I). M2 . M1 = M3 

M2 M1 – M2M1 or closed-loop multiplier, which measures the net contribution of circular effects or 

net inter-group effects that arise after the original injection has completed a tour through all groups 

of accounts and returned to the one where it originally started. It measures the effect of an injection 

on household income after going through expenditures, commodities, activities and factor incomes. 

For details on decomposition, please refer to Pyatt & Round (1979) and Defourny & Thorbecke 

(1985). 
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12 Design of simulations in alternative scenarios and analysis on the simulations. 

13 Basis for the development of computable general equilibrium models. 

4 Simulation Design and Impact Analysis 

4.1 Introduction 

In this section the major characteristics of the dynamic multipliers are discussed. This 

is required to understand the transmission mechanism at work in the country and is a pre-

requisite to designing, analysing and interpreting simulation scenarios. This analysis can be 

used to formulate evidence-based policy stances and to prioritize specific exogenous stimuli 

that support the policy stance. 

The characteristics of an economy (Mozambique or Indonesia) are embedded in the 

country SAM structure. These characteristics and the relative strength of various 

transmission chains are revealed in an analysis of the ‗backward‘ and ‗forward‘ linkages 

computed in the SAM multiplier module. The DySAM also provides insight into the 

evolution of these characteristics. 

The total backward linkages are the column sums of the multiplier matrix Ma. 

Although grossly overestimated (see Sec. 200), they do provide valuable information about 

the degree of integration within an account and with the other economic accounts of the 

DySAM. This indicator, when employed with insight, can be used to determine which 

activities contribute most to growth as a result of an exogenous increase in final demand. 

Total forward linkages are the row sums of the multiplier matrix Ma. These indicators, 

taking into account their caveats, can help to understand the importance of a commodity for 

the rest of the economy in terms of intermediate demand and can be used as an indicator of 

market availability. For example, a commodity that exhibits high forward linkages is said to 

be important in the process of expansion or high growth. Its identification is, therefore, 

pivotal in the economic management of potential bottlenecks. 

The analysis presented will focus first on total backward linkage temporal 

comparisons and account-wise partial backward linkages for the end year. This analysis 

will be framed in the context of two stylised policy stances: one that would prioritise 

growth and another that would prioritise income distribution. 

4.2 Total backward linkages 

In this section the estimated total backward linkages of the endogenous accounts are 

reviewed. Two points need to be taken into consideration. Firstly, total backward linkages 

are only the first of a series of indicators providing pointers for policy formulation. While 

interpreting total backward linkages, it should be remembered that the aggregation of the 

four account impacts into a total magnitude involves double, in this case in two instances, 

counting.
24

 Secondly, the static backward linkages differ from the corresponding dynamic 

 

 

24
 This ―double counting‖ inherent in total backward linkages is not present in the account-wise 

partial backward linkages. In the cases of Indonesia and Mozambique, the Commodity-Activity and 

Factor Incomes-Institutional Incomes mean twice double counting. 
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backward linkage, by a scale factor reflecting the discrepancy between the SNA macro 

estimates and the corresponding baseline SAM estimates.
25

 

4.2.1 Dynamic backward linkages 

The dynamic profiles of the backward linkages for Indonesia and Mozambique share 

some salient features, namely the values of backward linkages of the endogenous accounts 

reveal, on the whole, a decreasing trend from 2000 to 2004 or 2005 and a slightly 

increasing behaviour in 2007 and 2008. From 2004/2005 onwards, some of these changing 

behaviours may reflect, among other things, the growing/declining importance of the 

imports, savings and government revenue and expenditure, which are treated as exogenous 

accounts of the dynamic SAM model. It is known that the higher the values of exogenous 

(or leak) accounts, the lower the degree of endogeneity and hence backward linkages. 

The extent of changes in the value of backward linkages is significantly different for 

each element of the endogenous account for each year of the reference period. This reflects 

changes over time and strength of integration. The time evolution is not smooth, attesting to 

the non-manipulative methodology used. The varying results are also a consequence of 

supply constraints and the interplay of the domestic and foreign economic factors and 

actors, as well as their response to changes in the general economic environment, including 

changes in price relatives. 

This observation further illustrates that the dynamic SAM captures the behaviour of 

actors, entrepreneurs and households, among others. It shows that changes from year to 

year to reflect changes in average propensities to spend (matrix An). This characteristic of 

the DySAM lessens the need to introduce expenditure elasticities as a way to parameterise 

the move from a ‗behaviour less‘ (static) accounting multiplier SAM model to the fixed-

price SAM model. This is because an equivalence exists between income elasticities 

adjustments and changes over time captured in the DySAM. 

4.2.2 Total backward linkage comparison 

Dynamic multiplier estimates (Ma) are available for the period 2000-2008 and the 

corresponding static multipliers estimates refer to the 2005 ‗baseline‘ SAM for Indonesia. 

To analyse changes over time in the Indonesian economy, it is necessary to start with a 

snapshot comparison of the total backward linkages for 2008
26

 with the static backward 

linkages for 2005. These are presented in the bar graphs (see Figure 7-11, ILO, 2010b). 

These charts display the total backward linkages for the component elements of each block 

of endogenous accounts, namely commodity (Co), activity (A), factor (Fp), household (iH) 

and company (iC). The entries in each of these bar graphs displays the magnitude of the 

total multiplier for each element of the respective block and they are sorted in ascending 

order
27

 on the values for 2008. 

 

 

25
 Please see the corresponding countries‘ data reports. Clearly, if the SAM for 2005 or 2001 had 

been used, correspondingly for Indonesia and Mozambique, to benchmark their SNA estimations 

this scale discrepancy would not have been present and the two estimates would have coincided. 

26
 These estimates are computed in the dynamic multiplier module. Please also see Appendix, 2. 

27
 This presentation mode permits convenient visual detection of shifts in ordering between 2001 and 

2008 pointing to differences in the overtime evolution of components elements. This may, in turn, 
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Static 2005

Dynamic 2008

Compare Total Commodity Backward Linkage

Ma(Tr Co): Ascending Order

4 6 8 10 12

c CoalMetalPetrol c5

c ChemFertClayCement c5

c PaperPrintTranspMetal c5

c RealEstate BusinessSrv c5

c AirWaterTrp Communicatn c5

c OthIndivHHSrv c5

c ForestHunt c5

c ElecGasWater c5

c BankInsuranceSrv c5

c WeaveTextileGarmentLeather c5

c HotelAffairs c5

c Construction c5

c Fishery c5

c FoodDrinkTobacco c5

c Storage OthTrpSrv c5

c Wood c5

c TradeSrv c5

c LandTrpSrv c5

c MiningQuarry c5

c Livestock c5

c GovDefEduHlthFilm OthSocSrv c5

c OthAg c5

c Restaurant c5

c Crops c5

For example, for Indonesia (see Figure 6: Indonesia Total Backward Linkage of 

Commodity Account Figure ), a feature of all the 2005 linkages is that they are higher than 

the 2008 estimates in all account blocks. This is a result of the noted discrepancy between 

the SNA macro estimates and the corresponding baseline SAM estimates, resulting in a 

pervasive upward bias in the (static) 2005 linkage estimates. The magnitude of the bias is 

not similar in all estimates and is, on the whole, lower for Mozambique. It is reported that 

for both countries, the linkages are higher for the commodity and activity blocks and lower 

for the factor and institution blocks. 

Figure 6: Indonesia Total Backward Linkage of Commodity Account 

The sizes of commodity 

backward linkages for 2005 static 

SAM (red bar) were all lower 

than those for generated by the 

DySAM for 2008 (blue bar). The 

lowest 2008 is 3.8 and for 2005 

4.09, at the other end the highest 

for 2008 is 7.36 and for 2005 

7.65. For both years the values of 

the backward linkages of the top 

six activities (i.e. crops, 

Restaurant, Other Agriculture 

Mining-Quarry, Government etc, 

Livestock and Trade) are above 6 

both under the static and dynamic 

simulations. Given their high 

potential these commodities 

should be targeted if growth 

enhancement is the strategy of the 

government.  

Lowest 5 commodity 

backward linkages ranged 

between 3.8 and close to 4.71. In 

decreasing order these are: Air-

water transport, Weave Textile, 

Coal-metal petroleum, Electricity 

Gas Water Chemical-fertilizer and 

Paper-printing and metal. 

The backward linkages of 

the remaining 13 commodities 

which ranged between 4.6 and 

6.37 can be categorised as the 

middle group. 

Largest decreases in backward linkage values in the year 2008 compared to 2005, in 

decreasing order, are found for Food industry (16%), Hotels Affairs (10%) Restaurant (9%) 

and Mining and Quarry (8%), most are found among the top commodities. On the other 

hand, smallest decreases in backward linkage values in the year 2008 compared to 2005 are 

 

 
trigger another round of investigation (not attempted in this report) into the determinants of these 

differences. 
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found for Other Agri. and Crops (4%), Fishery, Government etc and Bank (3%), some are 

top other not. The first set of activities thus appears to be relatively more dynamic than the 

second set. 

Additionally, for Indonesia the SNA and SAM discrepancies are illustrated in the table 

below, where the total backward linkages ratios, reflecting the comparison of the 

Indonesian static 2005 SAM with the Indonesian dynamic 2008 SAM, are presented. The 

linkages for 2005 are consistently higher; this is reflected by the fact that the ratios are all 

over unity; in some cases the upward bias is 7 per cent (Restaurants), while in other cases it 

is as low as 2 per cent (Crops). 

 

Table 8: Indonesia: Comparison of selected Commodity and Activity total backward linkages 
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2005 Static 10.14 9.74 9.37 10.19 9.24 8.85 8.93 8.72 7.16 7.66 

2008 DySAM 9.82 9.40 8.86 9.51 9.06 8.66 8.55 8.42 6.88 7.33 

Ratio 1.03 1.04 1.06 1.07 1.02 1.02 1.04 1.04 1.04 1.04 

 

4.3 Dynamic SAMs multipliers and linkages (total) 

The figure presented below can clearly show that although most accounts appear to 

follow a pattern over time, rising from below the values of the static SAM (see blue line) 

from 2000 to 2004, falling thereafter, and rising but remaining below the 2005 levels. 

Whereas, in the case of Mozambique there is not a clearly distinguishable pattern (see 

Mozambique DySAM Report, April 2010, sec. 4.1). 
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Figure 6: Indonesia: Over time trend of total backward linkages for selected economic Activities 
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The main reasons for the varying results have been indicated above but it is useful to 

remember that changes over time can be equated with income elasticities shifts as a way to 

move from the ‗behaviour less‘ accounting multiplier SAM model to the fixed-price SAM 

model. 

The importance of backward linkages for the ranking according to importance, i.e. the 

potential contribution to the expansion of the economy, is presented by the block diagonal 

backward linkages as shown in Appendix 1.
28

 

Dynamic multiplier estimates (Ma) are available for the period 2000-2008 and the 

corresponding static multipliers estimates refer to the 2005 ‗baseline‘ SAM for Indonesia. 

To analyse changes over time in the Indonesian economy, a snapshot comparison of the 

total backward linkages of 2008 with the static backward linkages for 2005 were presented 

in the report indicated above. 

The major observations are: 

A feature of all the 2005 linkages is that they are higher than the 2008 estimates in 

all account blocks. This is a result of the noted discrepancy between the SNA macro 

estimates and the corresponding baseline SAM.
29

 

 

 

28
It is pertinent to recall the two caveats relevant to the total backward linkage comparisons. Firstly, 

total backward linkages are only the first in a series of indicators providing pointers for policy 

formulation. While interpreting total backward linkages it  
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Playing a role is the growing importance of imports, savings and government revenue 

and expenditure, which are treated as exogenous accounts of the dynamic SAM model. 

All account blocks, with the exception of household (iH) and company (iC), evidence 

structural shifts between 2005 and 2008. This suggests that household income groups seem 

to be more evenly inserted in the income streams, when compared to factor labour income, 

which have a bias towards urban areas. 

This analysis can be used to guide the formulation of evidence-based policy and can 

help determine the growth model that best suits the particular economy. In general, high 

backward linkages, especially partial backward linkages, can be used to design policy 

packages with the highest linkages in one account or, if policy priorities so indicate, a mix 

of partial linkages of different sizes within each main account block. It can also help design 

a policy mix by combining desired backward linkages across selected accounts, e.g. growth 

combined with incomes policies. The most common basis for designing policy packages is 

outlined in Table 4.2, below.  

4.4 Summary observations of the policy indicators – the 
case of Indonesia 

A full and detailed presentation of the Indonesian impact analysis in each of the four 

endogenous blocks was presented in the corresponding report. In this document, only 

highlights of the most relevant findings are presented. The total impact and partial impacts 

are reported. Furthermore, the impact analysis presents a decomposition by type - intra-

account transfer impacts (M1) and induced impacts (O+C). As these impacts are a sequence 

of a unitary injection into each of the endogenous accounts they may be compared. The 

policy indicators based on this analysis of impact are collated below. 

 

Table 9: Summary of the impact of injections by account type (The information in this table is very similar 
to the information in the last para of section 4.) 

Account 
 

Description  

 
Commodity 
and activity 
accounts 
 

 
A policy package that can potentially generate the highest possible growth in commodities should be 
considered, and commodity groups that have the highest partial backward linkages should be targeted.  
Differences in the degree of endogeneity focus attention on the role of imports (and other leaks). 
Factor and institutional income formation stand to benefit little in a growth strategy, e.g., when injections 
take place via the commodity account. 

 
Factor account 
 

 
Labour types benefit almost equally from induced effects, notwithstanding the fact that urban based 
labour categories occupy the top four ranks. 
A factor incomes policy favoring a specific category of workers is non-distorting. It will not bias 
commodity growth, activity growth or institutional income formation. 
 

 
Household 
account 
 

The induced impacts are more potent than the direct impact component. 
A direct income policy is distribution-neutral, as the induced transmission to other households is as large 
as the intra account transmission. Therefore, income distribution will largely remain unchanged. 
 

 

 

29
 The magnitude of the bias is not similar in all estimates. They are higher for the commodity and 

activity blocks and lower for the factor and institution blocks. This is also reflective of the interplay 

of the economic factors and the constraint imposed by economic events, domestic and external 
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For the year 2008 (see Table below), in the case of Indonesia, when an injection is 

made into the commodity or activity account, the correlations between these two accounts 

(Co, A; A, Co) are close to unity. This implies that injections in either the commodity or 

activity account will greatly benefit each other. This is because there is a unique 

relationship between these accounts, in that they are both are domestic in nature. 

However, correlations of commodity and activity account with the rest of the accounts 

are low. For instance, the correlations with factor incomes (Fp) and institutional incomes 

(iE) are low (below 0.6). This implies that injection in commodities or activities will not 

benefit factor incomes or institutional incomes greatly. This means that growth policies are 

not compatible with incomes polices. 

Alternatively, factor incomes and institutional incomes have correlations with 

commodities and activities that are close to unity. The implication is that injections into 

factor or institutional accounts will benefit one another and also significantly impact the 

growth of production accounts. This means that income policies (income distribution and 

poverty alleviation strategies) are complementary with growth policies. 

Table 10: Indonesia DySAM 2008 Correlation Matrix  

 Indonesia DySAM 2008 Correlation Matrix 

 Co A Fp iE 

Co 1.0 0.999 1.000 0.998 

A 0.993 1.0 1.000 0.998 

Fp 0.595 0.527 1.0 0.999 

iE 0.563 0.506 0.999 1.0 

 

To further illustrate the injection effects, see Table 11, an injection of IDR 1 billion 

(approximately USD 100,000) into the commodity account (Co) generates an average 

increase of IDR 2.74 billion in itself, meaning in the commodity account (Co), and IDR 

2.60 billion in the activity account (A). The incomes of institutions (iE) will increase by 

IDR 1.50 billion but factor incomes (Fp) will grow only by IDR 1.40 billion. 

An injection of IDR 1 billion into the activity account (A) generates IDR 2.74 billion 

in itself and only IDR 1.83 billion in the commodity account (Co). Furthermore, the growth 

impact on account factor incomes (Fp) will be IDR 1.45 billion and institutional incomes 

(iE) IDR 1.55 billion (see Table 8 below).  

The indication is that policies that tend to stimulate commodities (Co) (via exports, 

household or government demand) are to be preferred to those stimulating activity accounts 

(A). The reason is that the multipliers are weaker since there are leaks into imports when 

the activity account expands. 

An injection of IDR 1 billion into the factors of production (Fp) account will generate 

IDR 2 billion within itself, namely factors of production account, and IDR 2.11 billion in 

the institutional income account (iE). Moreover, the impact on growth will be IDR 2.06 

billion for the commodity account (Co) and IDR 1.94 billion for the activity account (A). 

An injection of IDR 1 billion into the institutional incomes account (iE) will generate 

IDR 2.06 within itself and IDR 0.96 billion in the factors of production account (Fp). 

Furthermore, the impact on growth will be IDR 1.95 billion in the commodity account (Co) 

and IDR 1.85 billion in the activity account (A).  
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Table 11: Indonesia DySAM 2008 Average partial backward linkages 

 Indonesia DySAM 2008 Average Partial 

Backward Linkages 

Main 

Accounts Co A Fp iE 

Co 2.74 1.83 2.06 1.95 

A 2.60 2.74 1.94 1.85 

Fp 1.40 1.45 2.00 0.96 

iE 1.50 1.55 2.11 2.06 

 

The broad indication is that income policies oriented towards increasing factor 

incomes will be more balanced and may render the highest income gains. A second choice 

may be the expansion of commodities promoting the highest economic growth. These 

comparisons deepen the understanding of the impact that is formed through the circular 

transmission. 

 

5. Satellite accounts and transformation and 
employment 

5.1 Introduction 

In principle there are two types of satellites, the expansion and the extension type. The 

shift from an ‗expanded data‘ SAM structure to an ‗expanded‘ SAM Multiplier Model, to 

derive the ‗extended‘ Employment Multiplier Module is analogous to the general SAM 

Multiplier Module. 

One of the main aims of the DySAMs created for Indonesia and Mozambique was to 

assess the impact of infrastructural investments in general and labour-intensive versus 

capital-intensive road construction in particular. 

Therefore, the information required to build the employment satellite must be 

compatible with the entries and accounts as presented in the SAM and must be separated by 

the location and must disaggregate the construction sector. In most cases it is important to 

separate construction by type. For Indonesia, the four types are road labour intensive, road 

capital intensive, irrigation and construction rest. For Mozambique, the types are rural and 

urban roads, rural and urban infrastructure, irrigation, highways and buildings, houses and 

construction rest. The activities were correspondingly allocated to three regions (rural, 

urban and Maputo), hence there are a total of nine sub-sectors for the case of Mozambique. 

A reference table to expand the construction sector with corresponding input 

structures could be derived after some research and data probing. Subsequently, the capital 

formation column (labelled as capital balance in the SAM) and the government 

consumption column were separated by the same types of construction. Household 

consumption did not require expansion because the corresponding entries were zero, in 

conformity with SNA 1993. 

The calculations with the increased construction resolution show the impacts of 

injection of government infrastructural (types of road, irrigation, etc) investments, and thus 

assesses the largest total potential contribution to growth arising out of each construction 

type by region.  
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5.2 The Employment Satellite Module30 

5.2.1 General 

One of the main purposes for building a DySAM in Indonesia and Mozambique was 

to evaluate the employment impact of policy shocks. The methodology for such an 

assessment is further elaborated here.  

A SAM is money-metric. However, labour by economic activity can be used to build a 

‗bridge‘ between the SAM and information on employment. It is possible to extend a SAM 

in many ways and a SAM can be connected with demographic (labour and, households), 

housing, education, health and capital stock information. Inclusion of such information can 

extend the analysis to include capital and labour output ratios, as well as per head and per 

household requirements in terms of food nutrition intake (calories, vitamins, and proteins), 

households housing, education and health. Information on emissions or pollutants into the 

environment, whether they are related to production, consumption by household and 

unwanted can also be included. 

The figure below is a graphical representation showing that the SAM is at the core and 

that other satellite matrices can be coupled to the SAM and thus that their impact can be 

measured and accounted for. 

Figure 7: Relations between the SAM and satellite accounts; Extended SAM (ESAM) 

 
 

Source: Adapted from Fig 4. Alarcon (Revision 2007). 

 

 

30
 This section is based on Sec. 4.2; for Construction-Employment Analysis on Sec. 4.3, see Part II, 

ILO, 2010b. 
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Such an extension can be accomplished by coupling satellite modules with the 

money metric SAM.
31

 Some well-known satellite modules are the following: 

1. Social module (well-being, education, health and housing) 

2. Demographic module (population, labour and households) 

3. Labour and/or Employment Equivalent by Activity  

4. Green Jobs and Environmental module (green employment, natural resources and 

emissions) 

5. Institutional uses of financial resources (flow of funds) 

At the outset, it should be noted that the satellite account for each of the above 

modules should be built after the entries in the SAM have been agreed. The relations with 

the money metric SAM should be made explicit by extending the SAM itself with the 

appropriate systems in rows and columns.  

The modelling can be achieved by using formulae that are analogous to those used in 

input-output/SAM modelling. For an employment satellite account, the technical concepts 

of average labour-output and capital-output relations need to be introduced. Both ratios 

reflect the inverse level of labour and investment average productivity and can, therefore, 

help to illustrate the level of employment and investment demand that can be expected 

when injections are applied into the system. 

The analysis that can be undertaken is similar to the SAM multiplier analysis. Labour 

multipliers will show how an external injection will generate labour places in all economic 

activities. Introducing employment, investments and households as a vector(s) of ratios, in 

a manner similar to the matrix of leakages, and pre-multiplying the matrix of multipliers 

(Ma) by the ratios, the performed calculations and results will be analogous to the 

multipliers of the matrix of leaks. However, as these variables differ in nature and have 

different dimensions, the interpretation of impacts is in physical terms, e.g. the ratios are 

not based on propensities to spend but on the labour and investment ratios. Henceforth, in 

the case of injections, the interpretation of the corresponding multipliers will show the 

levels of employment and volume of investments that are compatible with the expansion or 

contraction of the economy. 

5.2.2 Employment Methodology and Modelling 

The modelling of employment can be achieved by using formulae that are analogous 

to those used in input-output/SAM modelling. The technical concepts of average labour-

output and capital-output relations are introduced. From economic theory and input-output 

modelling perspectives, we know that both ratios show, by implication, the level of labour 

and investment productivity; therefore, the analytical validity of this treatment is not 

symbolic and can help to illustrate the level of employment and investment demand that 

can be expected when injections are applied into the system. In the present case, the labour 

figures per economic activity have been used to this effect. The interpretation and ensuing 

analysis presented is similar to the SAM multiplier. Capital stock figures per economic 

activity usually suffer from lack of information. Labour multipliers will show how an 

external injection will generate labour places in all economic activities. 
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 One such example can be found in Alarcon et al (2000). 
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Concretely, introducing employment levels as a vector(s) below the matrix of leakages 

(L), all performed calculations and results will be similar to the matrix of leaks with caveats 

regarding the nature and dimensions. 

The formal methodological explanation about how the satellites can be understood by 

re-interpreting the so-called leak multipliers or exogenous SAM multiplier, which can be 

derived simply by pre multiplying the Ma by the B matrix. 

Defining L (the employment satellite variables) as: 

L (t) = λ Y(t) 

Furthermore, the SAM model solution is: 

Y = Ma X 

Replacing Y with Ma X in the labour equation: 

L (t) = λ Ma X(t) 

Where: 

L is a matrix/vector of employment 

Y is a vector of incomes of endogenous variables  

X is a vector of expenditures of exogenous variables 

A is the matrix of average expenditure propensities for endogenous accounts  

λ is the matrix/vector of labour-output ratios 

t is time 

Ma = (I – A) 
–1

 is a matrix of aggregate accounting multipliers (generalized Leontief 

inverse) 

λ Ma = B (I – A) 
–1

 is a vector/matrix of aggregate labour multipliers. 

 

5.3 Employment summary results: the case of 
Indonesia 

One of the main aims of the DySAM is to assess the employment impact of 

infrastructure investments in general and labour intensive versus capital intensive 

road construction in particular.
32

 In this section, we present a brief analysis of the link to 

employment generation as a stimulus originating in construction and how it propagates 

through the transmission chains. In the concluding section, we focus more specifically on 

the construction-employment connection. The following panels in the table provide a 

summary the employment impacts for all endogenous accounts by type of impacted 

account. 
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 For details, please refer to Part II: Indonesia DySAM Report (ILO; 2010a), Section 4. 
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Table 12: DySAM summary labour multipliers by accounts for 2008 (Unit Persons)  

Labour Multipliers Activities (Lm A)  Labour Multipliers Commodities (Lm Co) 

2008 Total Intra-account Induced  2008 Total Intra-account Induced 
Top 5 Average 81 58 24  Top 5 Average 78 55 23 

Bottom 5 
Average 18 5 13  Bottom 5 Average 18 5 13 

Total Average 41 23 18  Total Average 40 22 18 

 

 

The four panels of the above table (Table 12) summarize the labour multipliers—total 

and decomposition in intra-account and induced—for all four endogenous accounts. It is 

clear that the two highest labour multipliers belong to the activity and commodity accounts. 

A unit injection (1 billion rupiahs) in the activity account generates, on average, 41 labour 

places (one labour place is one employee/worker) and 40 if the injection is via the 

commodity account. This reflects the unique relationship between commodities and 

activities.  

Although activities are the agencies hiring labour, the above results pinpoint 

where the stimulus for this hiring originates. The circular process equilibrates and 

the employment attributable to intra-account transfer (M1) and induced (OC)33 

impacts can be determined. 

In Table 12 it can be seen that in the activity and commodity account, the intra transfer 

impact (M1) is more than twice the induced impact (OC) for the top five accounts in these 

sets. For the bottom 5 accounts the induced impacts are larger, approximately 55 per cent of 

the total impact The table also shows that the impacts derived from institution and factor 

accounts are lower than those of the activity and commodity accounts, and are also entirely 

induced impacts. 

The table below shows the employment multipliers and their decomposition for the 

four construction activities for 2008. For convenient reference the 2005 Static SAM 

estimates are also reported. 
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 In SAM modelling, the multipliers Ma can be decomposed into M1 or the effect within (intra group) the account in which the 
injection takes place (in this case within the production accounts Co and A), O the effect when the injection moves to the other 
accounts (in this case Fp and iE) and C when the effects comes back to the account where the injection took place. For our 
purpose, O+C is defined as induced (extra group) effect. More details on decomposition are found in Footnote 14. 

Labour Multipliers Factor of Production (Lm Fp) Labour Multiplier Institutions (Lm iE) 

2008 Total 
Intra-

account Induced  2008 Total 
Intra-

account Induced 
Top 5 Average 34 0 34  Top 5 Average 35 0 35 

Bottom 5 Average 25 0 25  Bottom 5 Average 22 0 22 
Total Average 30 0 30  Total Average 29 0 29 

Top 5 Average 
(exc. Capital) 28 0 28  

Top 5 Average (exc. 
Enterprises) 27 0 27 
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Table 13: DySAM Total Labour Multipliers by Construction Type for 2008 (persons)  

 
 

Construction: Road 
Labour Intensive 

Construction: Road 
Capital Intensive  

Construction: Irrigation Construction: Rest 

DySAM intra-
account 

30.9 8.6 8.6 13.7 

DySAM induced 18.4 14.9 15.3 16.7 

DySAM Total 49.3 23.5 23.9 30.4 

Static SAM 2005 50.7 24.8 25.4 31.8 

 

 

 

Table 13 shows that labour intensive road construction has the highest labour 

multiplier, mainly as result of it having the highest integration with the rest of the 

production and distribution, as reflected by the intra-transfer effect. This is because it uses 

only domestically produced inputs and the leakage is zero. The other three-construction 

activities show that the induced effect is dominant, indicating that the main propagation 

arises via extra group accounts impacts. The static SAM 2005 multipliers show the same 

pattern and are only slightly higher than their corresponding labour multipliers per 

construction activity. This is because of the scale shift between the SNA and dynamic 

macro SAM estimates for 2005. 

The results in Table 13 are in line with the partial multiplier estimates for construction 

activity given in Table 12 

 

Table 14: DySAM partial activity multipliers by construction type for 2008 (billion IDR)  

 
Construction: Road 
Labour Intensive 

Construction: Road 
Capital Intensive 

Construction: 
Irrigations Construction: Rest 

DySAM intra-account 1.94 1.64 1.82 1.62 

DySAM induced 1.21 0.98 1.01 1.09 

Total 3.15 2.62 2.83 2.71 

Intra-account share 
of total 61.5% 62.5% 64.3% 59.7% 

 

Labour-intensive road construction has the highest activity multiplier (see Table12on 

accounts, intra-account and induced effect), while Table 13 confirms that this construction 

type also has the highest labour multipliers. Clearly, for policy purposes, if the main 

objective is to generate employment regardless of skill levels, promoting labour intensive 

road construction will generate twice the number of jobs compared to capital-intensive road 

construction and irrigation. 
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6 Simulation the Case of Indonesia: Fiscal 
Stimulus Package Infrastructure 

Indonesia‘s response to the crisis was designed to maintain purchasing power by 

offering price subsidies on education, palm oil conversion, as well as on generic medicine 

and wage income transfer. A second strategy was to cushion companies operations and 

raise their competitiveness. The major means of achieving this were the reduction of 

electricity tariffs for the industry, including a decrease of solar pricing, tax allowance, 

expansion of the financing for the SMEs and export simplification procedures and 

guarantees. A major contribution of the package was for infrastructure, e.g. 12.2 trillion 

(see Budget in Table 15), the amount was earmarked to incentivise the economy via 

construction-related production (FSPC).
34

 These investments include the rehabilitation of 

roads, airports, seaports, railways, housing, traditional markets, rice warehouses and 

strengthening training institutions. 

Table 15: Stimulus Package by Items and Delivery Levels 

Fiscal Stimulus in trillion IDR 
Budget  
IDR trillion  

Realisation 
IDR trillion  

Realization Per 
cent  

Tax cut for companies, workers and individuals  43.0 43 100 % 

Tax subsidies and import duties exemption  13.3  21.4 % 

Infrastructure expenditure  12.2 10,815 88.7 % 

Diesel and electricity subsidies +PNPM  4.7  86.8 % 

Total  73.3  82.7 % 

Source: CMEA: Total package 73.2 trillion IDR (1.4% of GDP and IDR 9,100 = USD 1) 

6.1 Simulation Scenario: the case of Indonesia 

To lessen the impact of the 2008 global economic crisis, in the fiscal year 2009 the 

government provided a fiscal stimulus amounting to IDR 12.2 trillion. The total realization 

rate in 2009 reached a reasonably high level of 88.7 per cent. The missing part is mostly 

due to inefficiencies in the infrastructure component and the lack of demand for subsidies 

from businesses. Therefore, the realized amounts, e.g. IDR 10,815 billion infrastructure, is 

simulated here as injection via capital formation ‗cC capital‘ account ( see table 16).The 

main purpose of the scenario is to calculate the different economic and labour growth 

impacts using the Indonesia DySAM model the impact of the FSPC policy on the economy, 

including: 

 Commodity Account 

 Activity Account 

 Labour Factor Account 

 Institutional Account 

 Job Creation 
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 Capital formation of infrastructure expenditure increases by an average of 18.47 per cent annually. 

The stimulus was added on top of it. 
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Of the 10.815 IDR trillion to construction, the GOI allocated 10.665 trillion rupiahs 

directly to infrastructure works and 150 billion rupiahs to build public school and public 

health facilities, e.g. facilities directly undertaken by the government in 2008; see Table 15. 

Considering that the volume of capital formation in construction was, on average over the 

2000-2008 period, about IDR 416,549.23 billion, the executed/injection amount 

represented 3 per cent. 

 

Table 16: Economy-wide Impacts of FSPC Injection of 10,665.0 billion rupiahs in 2009 (billion rupiahs) 

Impacted Accounts 
A: Forecast 2009 + 
injection 

B: Forecast 2009 
Base Injection Effect (A-B) Growth Effect 

Commodity Output 10,117,070.7 10,086,525.3 30,545.4 0.303% 

Activity Output 9,717,032.2 9,687,837.2 29,195.0 0.301% 

Factor Income Value Added or 
GDP (factor cost) 4,904,091.1 4,890,629.3 13,461.8 0.275% 

Institution Income 5,663,943.4 5,649,536.3 14,407.1 0.255% 

Government Income 860,800.03 858,511.45 2,288.58 0.27% 

Source: DySAM Output and own calculations.  

The impact of the FSPC programme on each of the main four accounts can be found in 

Table 16, where in column (A) the forecast for 2009 plus the impact of the injection is 

presented, while in column (B) the forecast for 2009 is shown without the injection. The 

difference between the two is the net injection impact, these values by main account are 

presented in column (A-B), and the FSPC impacts vary from 14,407 billion IDR for 

institutional incomes to 30,545 billion IDR for commodity output. The total effect of the 

FSPC is close to 2.3 trillion rupiahs for the government budget. 

In terms of growth, the impact on production (commodity and activity output) 

translates into growth rates slightly over 0.3 per cent. In contrast, income generation growth 

reaches 0.27 per cent for factor income (GDP at factor cost in table 16) and 0.255 per cent 

for institution income, (see table 16 last column). Put into perspective, the 10.8 trillion 

IDRs amounts to 0.15 of GDP and generates 0.275 per cent GDP growth. 

Since the government receives income back via taxes, calculated at about 2.3 trillion, 

the net cost to the government amounts to 8.6 trillion rupiahs (see Table 17). 

Table 17: Net Cost of the Construction Fiscal Stimulus Package in 2009 (billions of rupiahs) 

Injection Fiscal Stimulus 
Package Effect on Government Income Net Cost Fiscal Stimulus Package 

10,815.00 2,288.58 8,526.42 

 

In terms of the impact on employment, the almost 11 trillion rupiahs FSPC via 

construction generate 287,000 thousand jobs (see Table 18). Looking at construction by 

type, 9 per cent of these jobs are generated in road labour intensive building and only 1.7 

per cent in irrigation. 

It is interesting to see that the job creation impact on the largest economic activity, 

namely Crops, stands to create close to 90 thousand labour places or 28.5 per cent of all the 

additional employment, which is much higher than its share in overall employment 

(19.6%). 
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Table 18: Total Impact on Job creation 2009: Economy Wide, Construction by Type and Crops 

JOB CREATION by 
activities 

Employment Increase 
(Growth) 

Share ME Factor(*) ME Persons (*) ME Share 

Total Economy Wide 287,060 (0.26%) 100% 1.02 292,801 100.0% 

Road LabourIntens. 25,722 (9%) 9.0% 1.16 29,791 10.2% 

Road CapitalIntens. 8,539 (9%) 3.0% 1.16 9,890 3.4% 

Irrigation 4,851 (9%) 1.7% 1.16 5,619 1.9% 

Construction Rest 11,125 (9%) 3.9% 
1.16 12,884 4.4% 

Crops 81,951 (0.22) 28.5% 0.80 
65,204 

22.3% 

(*) Source: Total Manpower, Manpower Equivalence (ME) and Average Work Hours Per Week, by Business Classification: BPS SAM Indonesia, 
2005. 

The results need to be corrected for over- or underemployment, using the provided 

data, which have been derived from manpower equivalence (ME) factors of the 2005 SAM. 

For the entire labour force, the factor is 1.02 (same table, fourth column), thus the actual 

employment level is close to 293,000 labour equivalent places. For Construction and Crops, 

the ME factor is 1.16, one of the highest among all reported economic activities. The 

employment equivalent shares are now considerably higher for construction activities but 

lower for crops activities by as much as 6.2 percentage points, an activity with high 

underemployment. Labour-intensive road construction now creates 29,800 full-time jobs 

instead of 25,700 jobs without correction for ME.
35

 

For policy purposes, it is also important to understand how the total effect is formed. 

decomposing the employment effects into induced (O+C, meaning open and closed 

loop)and intra-account effect M1 (which is similar to a production coefficient). The Intra-

Account Effect arises out of intra-account transactions only and shows how much an 

activity is integrated with the production structure. Table 19 shows that the Intra Account 

Effect, the effect that dominates for all construction activities, which is not surprising given 

that construction is the objective of the injection thus showing 99.5 per cent of the total 

impact. However, the share contribution varies to the extent that now Labour-Intensive 

Road Construction contributes 22.5 per cent of the total Intra-Account Effect (it was only 

9%; see Table 13). In addition, the other construction activity shares have gone up 

considerably. 

For Crops (see Table 19), this effect is only 2.8 per cent, since most of the effect arises 

as induced via the ‗workings of the economy‘ or via the cascading effect throughout the 

economy (through other accounts such as factor income, institutions, etc.). At the economy-

wide level, there is also a dominance of the induced effect (60.4% compared with 39.6% of 

the Intra-Account Effect). 

 

 

 

 

35
 Other national studies came up with other figures, which can be explained by differences in 

assumptions when applying their models, mainly on: 1. Economic growth forecasts, 2. definition of a 

job, 3. definition of multipliers, 4. application of economic versus engineering methods of 

calculating multipliers, 5. time span. 
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Table 19: Intra Account Impact on Job creation 2009: Economy Wide, Construction by Type and Crops 

JOB CREATION by 
Activities 

Employment 
Increase  

Share ME Persons (*) Share Total 

Total Economy Wide 113,803 100.0% 116,079 39.6% 

Road Labour Intensive 25,602 22.5% 29,652 99.5% 

Road Capital Intensive 8,499 7.5% 9,859 99.5% 

Irrigation 4,829 4.2% 5,602 99.5% 

Construction Rest 11,073 9.7% 12,845 99.5% 

Crops 2,314 2.0% 1,841 2.8% 

 

To conclude, Table 20 shows that most of the employment will take place in rural 

areas (59%) and will be male employment (62.3% urban + rural male). Looking at 

construction, the figures show a lower share of urban workers (48.4%) as compared with 

the total economy and a very strong domination of male workers, with over 97.6 per cent. 

 
Table 20: Share of new employment by location and gender, 2008 (percentage)  

 

 

7. Conclusions and Recommendations 

To sum up, the DySAM Model with expanded construction activity accounts and an 

extended employment satellite module has operational utility for the following purposes: 

 In addition to using an accounting framework it also provides a simple economic 

modeling: Based on an accounting framework, some static SAM Model assumptions 

are relaxed: technology/behaviour is not fixed: price relatives change; dynamics 

generating the interdependent evolution of the economy evolution of backward and 

forward linkages; it exhibits behaviour and lessens the need to calculate 

expenditure/income elasticities. 

 It is a guiding tool for sectoral policy making: An assessment of the employment 

generating potential across the activity set or sectors, as well as any activity subset or 

sub-sectors such as construction. 

 It facilitates targeting: An assessment of the employment impacts of activities across 

labour types by gender, location and age cohorts or income or skill levels using 

simple variants of the extended employment satellite module. 

 It allows the evaluation of the effectiveness of past programmes and policies and the 

simulation of future ones: A quantitative assessment of how injections into 

exogenous accounts transmit through the interdependent endogenous accounts to the 

impact on economic growth and employment generation. 

 
Urban 
Male 

Urban 
Female 

Rural 
Male 

Rural 
Female 

Total 
Urban 

Total 
Rural 

Total 
2008 

Economy wide 25.4% 15.6% 36.9% 22.1% 41.0% 59.0% 100.0% 

Construction 46.9% 1.6% 50.8% 0.8% 48.4% 51.6% 100.0% 
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 It helps in choosing between different policy options or policy mixes: Inform the 

design of policy packages consistent with alternative policy priorities (employment 

first, growth first, etc.) via comparative scenario analysis. 

 It includes technology choice, as a change in the technological composition of 

activities will lead to different employment outcomes in the future. 

 Various effects can be decomposed: A decomposition of the total impacts into intra-

account (including direct and indirect) and induced impacts, backward and forward 

linkages. 

Data requirement may be a serious issue. The major challenge is to incorporate and 

reconcile information from various social and economic sources, including data from 

previous years. Nevertheless, most developing countries already have a SAM that can be 

updated. Moreover, good policy advice should be evidence-based. Macro data also need to 

be underpinned by micro data competence at the sectoral level. 

From the data side, one reason to use the DySAM model is that it harmonizes and 

reconciles various datasets, it helps identify and resolve data inconsistencies and errors. The 

platform is user-friendly with regard to simulations and also with regard to up-dating by 

technical specialists. 

Simulations on the Indonesian fiscal stimulus package on construction (FSPC) have 

shown not only the high employment impact on measures economy-wide (almost 300,000 

jobs) and in particular in the construction sector, especially in labour-intensive road 

construction (almost 30,000 jobs) but also, the positive reflow of funds via tax income (IDR 

2.3 trillion out of IDR 10.815 trillion). Furthermore, the FSPC package benefits more rural 

than urban workers, these figures are more mitigated looking only at the construction 

sector. 

There are various areas for extension and expansion of the DySAM in the future. 

Special groups of workers (women, the youth) and households can be analyzed by the use 

of satellite accounts (extension); these are people who often benefit from targeted support 

programmes. Environmental issues can be discussed through the expansion of the SAM 

(opening for green sub-sectors) or expansion via an environmental satellite account (e.g. 

showing real carbon emissions by activity, or water use, etc.). It can be used to analyze the 

external sector (capital, FDI, flows, exports, imports and special tariff arrangements), the 

national financial sector (e.g. microfinance and employment), poverty reduction strategies 

(e.g. MDG, PRSPs) looking at the right policy mix between social protection and 

employment, industrial policies or the general budgeting process. 

To bring things to a conclusion, we want to indicate that the DySAM with an 

employment satellite account has the potential to be an effective tool for undertaking 

impact analysis on exogenous injections such as public investment on employment (e.g. the 

fiscal stimulus package in Indonesia) and its employment generating potential. This can be 

done by activity and across labour types by gender, location and other types using simple 

variants of the extended employment satellite module. It combines various levels of 

analysis, including macro, meso, and micro levels. It also includes technology choices and 

allows the decomposition of the total impacts into intra-account and induced impacts. It 

thus provides useful consistent numerical information for decision-makers in the design of 

policy packages, as well as the basis for comparative scenario analysis that can consider the 

best way to achieve policy priorities (employment first, growth first, labour or capital-

intensive methods, Co2 emissions by economic sector, etc.). 
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APPENDIX 

1 Backward linkages: Evolution over time for a 
selected number of endogenous accounts 

Glossary of Symbols: 

 s_ST_Ma: Static SAM 2005 matrix of multipliers 

 s_Dy_Ma: Dynamic SAM 2000-2008 matrices of multipliers 

Note: for the interpretation of the codes and symbols please refer to Figure 4, see 

Total Row/Col, where: (Tr Co) total of the Commodity (Co) and Tr A Total of the Activity 

(A). 

Figure 8: Commodity Account and Activity Account  

Backward Linkage of Commodity Accounts (1-14) 
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Activity Account 

Total Backward Linkage of Activity Accounts (1-16) 
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Total Backward Linkage of Activity Accounts (17-32) 
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Factor Account 

Note: Sum total backward linkages. The interpretation of the codes and symbols can 

be found in Figure 4; see Total Row/Col, where: (Tr Fp) and (Tr iH) are Total Row of the 

Factors (Fp) and institutions (iE). 

 

Figure 9: Total Backward Linkage of Factor Accounts (1-14) 
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Backward Linkage of Factor 
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Institution Accounts 

 

Figure 10: Total Backward Linkage of Household Accounts (1-14) 
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Institution Accounts 

 

Figure 11: Total Backward Linkage of Household Accounts (15-28) 
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Institution Accounts 

 

Figure 12: Total Backward Linkage of Household Accounts (29-35) 
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2 Dynamic Macro SAMs [s3]: The Case of 
Mozambique 

Even though, dynamic Macro SAMs have been derived for the years 2000 to 2008, the 

structures of some selected SAMs are presented here for illustration. In particular, SAMs 

derived for 2000, and from 2005 to 2008, are presented below. 

 

Table 21: Macro SAMs for selected years 

 

Year 2000 Com Act 
Fac
Lab 

Fac
Cap 

Fac
Lan
d Ent HH 

ig 
Govt 

ig 
YTa
x 

ig 
CoT
ax ig Atax 

ig 
Mdut
y 

cC 
Cap 

cC 
StkChg 

w 
Cur 
AC 

Total 
Demand 

Commodity  49000.76     
38167.5

2 7438.32     19487.34 825.78 
5542.7

2 120462.43 

Activity 
97982.1

0      
10021.1

5         108003.25 

FacLab  42303.5             0.97 42304.55 

FacCap  15655.26              15655.26 

FacLand  1120.89      0.14        1121.03 

Ent    
15655.

26    69.62        15724.88 

HH   
42304

.55  
1121.0

3 
10332.

62  160.20       227.44 54145.83 

ig Govt      94.56   985.30 3558.22 -77.23 2992.88    7553.73 

ig 
IncomeTax      362.59 622.71         985.30 

ig CoTaxNet 3558.22               3558.22 

ig ATaxNet  -77.23              -77.23 

ig Mduty 2992.88               2992.88 

cC Capital      
1771.1

0 5334.46 -114.55       
13322.

11 20313.12 

cC StkChg             825.78   825.78 

w Current 
AC 

15929.2
3     

3164.0
1          19093.24 

Total 
Supply 

120462.
43 108003.25 

42304
.55 

15655.
26 

1121.0
3 

15724.
88 

54145.8
4 7553.73 985.30 3558.22 -77.23 2992.88 20313.12 825.78 

19093.
24  

Year 2005 Com Act 
FacL
ab 

Fac
Cap 

FacL
and Ent HH 

ig 
Govt 

ig 
YTa
x 

ig 
CoT
ax ig Atax 

ig 
Mdut
y 

cC 
Cap 

cC 
StkChg 

w 
Cur 
AC 

Total 
Demand 

Commodity  111497.26     
92346.
61 

19440.7
7     27207.75 1152.93 

40248.
30 291893.61 

Activity 
222908.
25      

22798.
00         245706.25 

FacLab  96258.38             7.85 96266.23 

FacCap  35622.27              35622.27 

FacLand  2550.49      0.38        2550.87 

Ent    
35622.
27    198.89        35821.16 

HH   
96266.2
3  2550.87 

23511.
03  457.62       

1837.0
3 124622.78 

ig Govt      215.17   
4401.4
0 9945.84 -222.15 

7329.9
3    21670.18 

ig 
IncomeTax      

1784.9
1 

2616.4
9         4401.40 

ig CoTaxNet 9945.84               9945.84 

ig ATaxNet  -222.15              -222.15 

ig Mduty 7329.93               7329.93 

cC Capital      
3110.5
9 

6861.6
7 1572.52       

16815.
88 28360.68 

cC StkChg             1152.93   1152.93 

w Current 
AC 

51709.6
0     

7199.4
6          58909.06 

Total 
Supply 

291893.
62 245706.25 

96266.2
3 

35622.
27 2550.87 

35821.
16 

124622
.77 

21670.1
8 

4401.4
0 9945.84 -222.15 

7329.9
3 28360.67 1152.93 

58909.
06  

Year 2007 Com Act 
FacLa
b 
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ap 
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and Ent HH 

ig 
Govt 

ig 
YTax 

ig 
CoTa
x ig Atax 

ig 
Mdu
ty cC Cap 

cC 
StkC
hg 

w Cur 
AC 

Total 
Demand 

Commodity  

151277.8
4     

126381
.74 

24384.
71     34279.41 

1452.5
9 61269.22 399045.51 
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Activity 
30239
1.56      

30927.
18         333318.74 

FacLab  
130601.9
6             10.06 130612.03 

FacCap  48331.78              48331.78 

FacLand  3460.47      0.47        3460.94 

Ent    
48331
.78    356.06        48687.84 

HH   
130612.
02  

3460.
94 

31899
.42  819.27       2354.75 169146.40 

ig Govt      
291.9
3   

9224.0
0 

14717.
00 -353.30 

10532.
80    34412.44 

ig 
IncomeTax      

3728.
97 

5495.0
3         9224.00 

ig 
CoTaxNet 

14717.
00               14717.00 

ig ATaxNet  -353.30              -353.30 

ig Mduty 
10532.
80               10532.80 

cC Capital      
2999.
39 

6342.4
5 

8851.9
3       17538.22 35731.99 

cC StkChg             1452.59   1452.59 

w Current 
AC 

71404.
13     

9768.
12          81172.25 

Total 
Supply 

39904
5.49 

333318.7
5 

130612.
02 

48331
.78 

3460.
94 

48687
.84 

169146
.40 

34412.
44 

9224.0
0 

14717.
00 -353.30 

10532.
80 35732.00 

1452.5
9 81172.25  

Year 2008 Com Act 
FacLa
b 

Fac
Cap 

FacL
and Ent HH 

ig 
Govt 

ig 
YTax 

ig 
CoTa
x ig Atax 

ig 
Mdu
ty cC Cap 

cC 
StkC
hg 

w Cur 
AC 

Total 
Demand 

Commodity  

176051.6
3     

151912
.13 

27592.
37     42509.65 

1801.3
5 67395.89 467263.01 

Activity 
35192
0.91      

35992.
80         387913.71 

FacLab  
151989.7
8             10.40 152000.18 

FacCap  56246.75              56246.75 

FacLand  4027.16      0.54        4027.70 

Ent    
5624
6.75    408.07        56654.82 

HH   
152000.
19  

4027.7
0 

3712
3.38  938.94       2433.16 196523.36 

ig Govt      
339.7
4   

11678.
70 

16576.
00 -401.63 

10935.
30    39128.12 

ig 
IncomeTax      

4721.
32 

6957.3
8         11678.70 

ig 
CoTaxNet 

16576.
00               16576.00 

ig ATaxNet  -401.63              -401.63 

ig Mduty 
10935.
30               10935.30 

cC Capital      
3102.
60 

1661.0
6 

10188.
20       29359.15 44311.00 

cC StkChg             1801.35   1801.35 

w Current 
AC 

87830.
81     

1136
7.78          99198.59 

Total 
Supply 

46726
3.02 

387913.7
0 

152000.
19 

5624
6.75 

4027.7
0 

5665
4.82 

196523
.36 

39128.
12 

11678.
70 
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3 Behaviours of Selective Accounts of the 
Dynamic SAM: The Case of Mozambique 

Figure 13: Behaviours of Activity and Commodity Accounts of the Dynamic SAMs 
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Figure 14: To illustrate their dynamic evolution reflecting the policy stances of the 

government on revenue, expenditure, transfer programmes and savings instruments please 

see Error! Reference source not found.XXXX for the SAM Layout and labelling 

conventions used in the figures. 

For instance, a sharp rise in revenue mobilization from the indirect sources (iT Co) 

and direct sources (iT iH) is recorded from 2004 onward, perhaps capturing either reforms 

in tax administration, increases in the tax rate or a combination of these two instruments. 

The rise suggests that the country had embarked on a new and improved tax regime from 

2004 onward. 

Figure 14: Behaviours of Household and Government Accounts of the Dynamic SAMs 

 

 

 
The savings behaviours (Cc iH) of households do not display systematic patterns. Such 
behaviours are expected as they are derived residually incorporating the total receipts and 
payments of their respective accounts. Similar behaviours have also been observed for the 
elements of other accounts of the dynamic SAMs (not reported here). The dynamic behaviours 
of the macro SAMs will also influence behaviours of the dynamic sectoral SAMs, multipliers 
and linkages. 
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