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Chapter 2
Social accounting matrices (SAM)

The data necessary to calibrate a computable general equilibrium model (CEG) are gathered in a SAM.

I will use a part of Chapter 10 of the excellent book by Elisabeth Sadoulet and Alain de Janvry Quantitative Development Policy Analysis, The John Hopkins
University Press, 1995.
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Definitions

The pencral structure of 4 SAM 15 represented in Table 14, ). A SAM 15 a sguate mnatrix in
which cach transacior or account has its own row and column. The payments (expenditures) are
listed in columns and the receipts in rows. As cach account must balance, the corresponding
row and colunin otals are equal. There are six types of accounts in the SAM: the activities,
commeodities, and factors {labor and capital) accounts; the current accounts of the domestic
institutions, divided into households, firms, and the povernment; the capital account; and the
rest of ihe world aceount,

Activiny or production accoiriis ate used to buy raw materials and inlermediaie goods and
hire factor services to produce commodities. Their expenditures (column 13 hence inelude the
purchase of intermediate commadities. The remainder is, by definition, value-added, of which
A part may be payable to the government as a tax on the activity {e.g., a value-added taxy. Valye
added 1s then distributed to factors of pmdu:,m:m in the form of wage payments and aof reni o
fixed faciors. The receipts {row 1) of the activities derive from sales on the demestic market,
exports, and export subsidics recelved from the povermment. Export raxes to the zovernment
are noted as negative export subsidies.
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Commodity cecounty can best be scen as representing domestic product markets. Note that
because commnodity accounts are defined separately from activities, they need not have the same
sectoral definitnons. Commodity accounts {column 2) purchase imports and domestically pro-
duced commaodities, including services from the trade sector, and pay indirect taxes, including
tarlffs levied on imports net of subsidies, on commudities. Their reccipts (row 2) proceed from
sales on the domestic market of intenmediate products te activities, of final goods 1o households
and government for consumption, and of investmient goods to the capital account.

Factor aceounts include labor and capital accounts. They reccive payments (row 3) from
the sale of their services to activities in the form of wages and rent and income from abroad as
remiliances and capital income. These revenues are distrihuted {column 3) 1o houssholds as
labor incomes and distributed corporate and unipcorporated profits, and to firms as non-
distnibuted profits after the coiresponding taxes have been padd 10 government,
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Instifurions include households, firms, and government, with houscholds usaally disaggre-
gated 1n different socioeconomic groups. Disiinclion is made hotween current and capital ac-
counts, accounts 4 and 5, respectively, Households' incomes include the [actor incomes de-
scribed above and various transfers coming from other households, from sovernment, from
firms (mostly from insurance), or from abroad. Remittances are sometimes introduced here
rather than in the labor accounts if information is available at this [evel, Houscholds' expendi-
tures congist of consumption and income taxes, with residual savings transferred to their capital
account. Birms receive profits and transfers and spend on taxes and transfers. Their residual
savings go into their capital account. The government account 15 distingt from administralive
activities incloded in the activity accounts, which buy intermediate goods, pay wages, and de-
liver “administrative services.” This govermnment account spends its current expenditures on
ditectly buying (he services provided by the aclivily account. The other items in the corrent
budget are ransfers (o houscholds and fioms, and the remaining savines are transforred to the
capital accoont. On the income side, the goverminent receives tax revenues and current transfers
from abroad.

- [ - - [ RS- - = — - -k a4 - o=
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In principle, a separate capital accouwnt could be ideniified for cach of the instilutions de-
scribed above. In practice, however, adequale data are seldom available, and only the govem-

ment capital account is separated from a consolidated capital account of the domestic private
insiitutions, These capital accounts collect savings logether with net foreign capital transfers
{also called [oreign savings) from the rest of the world, This provides the necessary finance for.
domestic fixed capital formatoen and changes in stocks. -

Transactons between the domestic economy and the rest of the world are recorded in the
last account, The economy receives income from the 1est of the world as payment for exports
and pays tor unports to the rest of the world. Similaly, some factor payments are received from
abroad, offsetting factor payments to the rest of the world, and current transfers to and from
abroad arc made by the current instilutions® account. The current accounts deficit 15 covered by
nel foreign capital transfers, which appear as foreign savings. SAMs do not usually contain
assets accounlts. Thus, if the foreign exchange used by the economy resulls in a decrease n
reserves, the latter should be aggregated to the net forcign caplital transters. the fact thal the
Toreign account deficit exactly matches (be deficit 1in the savinps-investment account Is a stan-
dard result of national accounting. In the SAM framework, it is 2 mathematical necessity that if
all other accounts are balanced. then the last ane will alse be in cauilibrium.



Laffargue Page 6 15/05/2014

Tahle 10.1. Structurc of a social accounting matrix

Expenditures
1 2 3 4 5 6 7
Incomes Factors Institutions Capital  Restof
Activities Commodities  Labor Capitdl Housebolds  Firms  Govemment  account  world Total
1 Activities Domestic Export Exports  Production
sulcs subsidics
2 Commodities Intermediate Households Govermment Investment Domestic
demand consumption consumplion demand
A Factors
" Labor Wages ' Factor  Gross
incomes  ndtional
from product at
Capital Rent | abroad  factor cost
4 [nstitulions
Ilouseholds Labor Distribuied  Intrahousehold Transfers Transfers Transfers  Households
income  profits transfers income
Firms Nondistributed Transfers Transfers from Firms
profits nconie
Govemment Value-added Tariffs Taxes Taxes on Direct taxes  Taxes . ahroad  Government
taxes Ind, taxes  Social sec, profils income
5 Capital account Households  Firms Govemment Cepital  Total savings
savings savings savings- transfers
G Rest of world Imports ~ Factor Current Imports
payments transfers
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There is no uniyue way of disapgregating and organizing the datain a SAM. The number of
accounts in each catepory depends on the objectives of the sindy. 'We have already mentioned
the possibility of disaggregating the houschold account to show separate $ociosconomic classes,
Sirlarly, the povernment account could be disaggregaled into several entities. A SAM which
cmphasizes agriculture may have several agricultural subsectors rather than only one or twao, as
is tvpical in most general-purpose SAMs. SAMs also vary in the way transactions are recordol.
We have mentioned the case of remittances, which are recelved either by the labor factor or by
the houschold. Imports are sometimes also split between intermediate and [inal goods imports
dircetly bought by the activities and institutions accounts. Also, returns to family labor may be
agrrepated with the return to fixed factors cather than with labor income. SAMs can also be
built for different economic entities. The most common use of SAMs is at the national level, as
presentd here, However, SANS have also been built for regional economies and for villages,
with ap example of the latter presented later in this chapter. The disagprepalion scheme and the
densily of transactions amoeng domestic accounts will clearly differ in these cases. Finally,
accounts could be arranged in any order, a feature which is lurgely a matter of taste and (radition.
Howevcer, all 5AMs must respect the same logic of complete and consistent accounting.
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Example: A Social Accounting Matrix for Ecuador, 1980

SAMSs provide a great deal of information about the structure of an economy. An example
15 given in Table 10,2 with a SAM for Ecuador in 1980. Recall that, by convention, the cell i 1s
a payment from account j to aceount i The reading of this SAM shows the following features of
the Ecuaderian economy:

a. Secioral structure of domestic prodiuction and vafue added. Agricullure represents 9%
of domestic production [{#] + £2)/ta], and 12.6% of GDP [(t]l -1 + 2 — ¢2¥
(et = ra)]. The oil sector is of about the same size, with figures at 8. 860 and 12.7%, respectively.
Manufacturing production, noled as activities 4 and 3, is larger bul nevertheless shows a low
level of industrialization accounting for only 18.4% of GDE

b. Sectoral contrasty in the ganeration af income. Sharp contrasts are seen between sectars
whose production mostly gencrates value added and sectors with high intennediate demand.



£.355 BE5.10M 138,930 A0IST TSIS6 43081 4103 520M1T

Laffargue Page 9 15/05/2014
AclLivlties ComMmpdities Fociaors
A Oither wd. PMod. TRL Trades  Gowt. Tobad Ae, Oiber Tod,  Pmad Ual.  Trude- Geowr, Toal
BX s ag, (8l  eoneom. poods  omsp,  serviceq goruices  godiv.  aEPOILE ag, G consom. pocds toap. serwices serviees ol Skilled Dnskilled
1 2 3 4 L) & T E o ) 10 11 12 13 14 15 lé c e IE

CIETEOL B CONLnLE

|l Ap sapars T T

2 Qicher ag. T 480 27489

3 0d ™ TS

4 Ind, ons_ppods LT 97213

5 Proat poods 45,727 15,727

6 Uil cnstr, nnep .nea 0z

T Toude-services 5545 Tell  Ladr 12824 MOTID &7 360 125551

% Gown, services 453081 43081
c Totel activibas L5364 35,101 2441 THEI?  Te.ddb PTO2T 67369 43051 204 SRT

O Ap. cxpuutE 1R 26 EI74 2202 an 143 46 10,784

10 Ot ap. 7R 1E,2445 133 1278 dlé 0,837

11 O LT 52 T T 132% 410 129 2z 5415

12 nd, cona. goods 128 133 4E 15207 36 55 3082 933 21405

I3 Prxl preads L2 LEds 2825 4552 2022 X145 BESDr  enfh TRA4G)

L4 1LIti]. exrsar, kensp 152 b I 't T 5 T T IF. TR B I - ] . i

15 Trede-services iy ) 2] w1 2 €53 TO0TE 10ASY 1040 31,539

18 Covt. serfces
« Total commomlities 2, 4477 5426 d8613% X517 FAEI1 45501 165491 18TAG2

17 Skilled S 2580 125 LB TOAT G448 18800 210,345 5204

18 llnsei e 124 =7 443 7428 5E20 MLl 3RETZ 5140 75754

1% Ap, Inbar 255% 1670 ] 214 144 2T Har ag - 18,000
! Tootal Jakor LR 1126 1T GATT BM2 3008a 51,772 20,590 143,515

20 Corpocatecepital 453 L3316 RlI1Z 0 TORS 5384 4382 4401 29,159

21 Trh. hew adue. 1478 474 Tabd Lm0 5585 Baal 24,151 BIT5 31.57H
22 Ui, mad, edue, 4% 259 2493 IO 1F4 G0 12254 16,557 18,132
3 Urh. high edue. 14 101 Y] L53 £57 3,5 491K 25,240 1202
24 Rucsl onn ag, 1.7 40 1415 s 1510 3480 E2LE LETD 7541
2% Bmall farm# L4 lauvs LGB 37 1,28y AT a1d 1494 13,521
26 MMedivm farms 1337 338 33 73 230 1] 54 297 1845
27 Latge famms "o AKRd 21 6 554 1,213 E1l4 e 1,175
A Tozal houselol ds P AT 13,843 5051 L1215 25469 T2E35 |OS2EMI 75754
25 Firms

20 hcome tex

30 Yalec-added i 263 L'r 30830 3215 1541 845 1,580 3,513

3l lmmwt tacty 3 B 21 47T 1102 12024

A7 Gowernrment

A3 West of world I 1485 5805 5T 51415 A1 TREY 74,527
Cup il feenyots

M Govermmeat
- 35 okl feivebe
I Tolal 14,456 20318 41102 B2344 L7540 32139 120343 43081 4&R 379 13,277 A64E0L 15,754




19251 33 Dol

Laffargue Page 10 15/05/2014
_ Lyustarsy _ __Iometirerinogs
Ap. 1At Urban  Doban Urban Woml  Smal? Wediem Learee Tial Ircome  Tadir,  Trppeen Test ol Govl,  Privare
faor  labor  Cupite* low od, med, ed, hipked. wonaz fanns fms fasme hanlds Bing 13 1.4 tuiff Gowi wimld iowest,  invest, Total
1% I 20 1L 2z 23 24 I5 28 27 A il 2u a0 a Y 33 Fd 35 ¢
Cunedl accouns
1 Ag. @005 6T L4456
2 tinsr ag, an 27814
ik 41,333 dy yy2
4 Tiid. eons. piawls 15131 2144
5 PMrach. gooda 1.AH5Y 47,586
& Liil. costr. tnep 2114 B2 b T
T Frude-saTvices 4292 124, 3
B Crret, services 434081
o Tonal getvAties L. THTT 465,312
O Ap, exporte o 433 . 1)) L54 30T 114 11 143 AR
181 e wyr 4570 2,404 [.155 1007 1,736 1,153 LTS L5AME IMs 3G RED
LECEl X 205 5 t J55 5b 44 1.7 10055 5,255
L2 Ind. cons, onds 20413 1722 s313 ABSS  LLLS5R4 3439 3253 £2.384 1,294 EB5.I0%
I3 Progd. poods ST A1 3450 A0T4 4TSN 14RT O LETR 3D 4 TR AL ATE LABRD2A
L4 LIEL zasfe. lhs)p 525K 4150 JLNE )0R Zans el FI53 LBARG 15,868 Z22TBd  B0L:5L
LA Trada-serrices 13,100 10802 1108 AT ST 1,555 LT 43,708 THLHG
L8 Compe, R2rvices 14 122 (1) 27 nr Lo m 59 4z 562 43,081
« Tolal commuoditics _ U 5MEH] Aoy 27460 17T 2006 5605 BTTE ITANTR 41547 158.646 S7.5E4 451,133
17 Skilled SA.M1
153 Upgkalled 78,754
LY A Labaar 16,0037
4 Towel dabor_ e _———— . e o __ _ 143815
20 CorpaTabe capilal 25,153
%1 Tt Lovae e R JeE2L 104 151 g o) 1z 4 T 3141 RN 28 A3 Ak Lk
22U el edic, 1 25014 Qi LOFE ol 5 & 3 5 30 22 25920 z 55.5M
23 Trh, high e, ¥ 17151 374 o2t TH L 1 L 23734 z.213 1,875 n LA
24 Fura? oo Ag. alz 10123 148 i 743 156 Sk 15& 125 19,251
25 Sroall (acmat A A LY ELL 5k4 LK 340 141 as 437 33364
26 hleljum Sarms S4LT 5562 [ Mz a 0l 97 1h 18 11,5325
27T Larps farnis 2950 £ il i Gl zl Al L4 L4 aE 13,00
h Tolal h-n:n.‘:cinl_di o }ﬁﬂ]_ﬂﬂ-_l-’l-'.’-.ﬂ]ﬁ o _1.!!{11 3.!_?_[ __%E‘I‘i s BET Azl E23 Lidwmby s TR o 5, Lk [} 2-1"-'_,F|Ei
AR 2A.054 1,54 LJERE 1,839 422 =41} 327 417 8574 6273 26 L0H% A0515
249 [ocumms taxs 1A dMl 4212 LEES Iz 4% A0 JiSH 53 1€, 859
0 Value add=l Lue LY
11 Eoapamt lariF 12,
312 Suwvernment L6 ESD 19.%5i% 12024 331 59327
13 Rest of wosld T e TNETS Bl oL
{Cupiyal Accoons
A4 Dovarinert 614 14,423 53T
35 Tols] poivale 230 4,115 TR A0 A0 2030 3as% AFd454 7 14039 6,361 ST.Ed
1 Tl LB U2 143,515 25454 FOMIZ 55501 1R R3] 11,335 13,00 24268 &n6(5 16859 30,513 120024 6U33T O30 25097 57,984

Rrniree- e Jacwrny, Brdoneled and Farosix,

BEFHL.



Laffargue Page 11 15/05/2014

Apriculiure and trade services count 84% and 63% of their production as value added, respec-
tively, computed as (¢ — cé)/ti for activity §, This is in contrast to the production goads sectox,
with high intermediate demand and anily 38% of its production distributed 1n value added. Yithin
value added, further contrast can be made between labor income and profit. In this particular
SAM, profits from informal sector firms have been directly attributed 1o the households that
operate them. This is an efficient way of keeping track of the social distribution of asset owner-
ship and of dealing with the lack of separation beiween the return to labor and the return to the
fixed factors that often occurs in these firms. However, this allocation blurs the concepts of
tactors of production. Labor income accounts for less than 5% of value added in the oil sector
- and more than GO% in the wilibes-construction-transportalion sector. Finally, tax rates, which
are net of subsidies in this SAM, are significant only for the manufacturing sectors, constituting
B.3% and 9.5% of value added, and for the oil sector. In the latter case, taxes, direct povernment
participation in oil extraction, and subsidics to ihe refineries are all lumped together, and gov-
ernment capiures 39% of value added. This aggrepation is acceptable only if the sirecture of
sovernment revenues 1s not the focus of the analysis.
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C., fmport dependency and import fariff rates, as measured 11 the columns of the commaod-
ity accounts, Imported industrial production goods represent 37% of domestic supply and are
taxed at an averape rate of 219%.

el The struciure of external trade. Impors {row 33, columms 9-16) are denunated by
indusirial production goods (69% of all imports) and exports (column 33, rows 1-8) by o1l {35%
of the value of exports). The balance of trade is roughly in equilibrium, as nated by comparing
total imports in 33¢ to total exports in 33, The traditional agricultural exports sector only
generates 9% of total exports even thongh 479 of its production is exported.

e. The sources of househotd incomes, mrows 21 to 27, Interestingly, the househelds which
receive the highesl share of their income fTom wages are the urban households with high sduca-
tion and the small faoners: 705 of urban household income is wage income, with almost all
incumie recelved by skilled labor, Similarly, 66% of small farmer income 15 wage incotne, albait
from unskilled labor. Savings rates average 15% of income, varying from §.9%9% in small tarms
to 15.4% in large farms.
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i. Important macroecongmic features of the economy. The invesiment rate in the economy
is 279, with public investment representing 24% nf all investment. The balance-of-paymentls
deticit (row 34, colurnn 33) amounts to 5% of GDP. Since the balance of trade is almost in
equilibrinm, this current deficit is mostly due to transfers abroad, as debi service and capital
flight, by urhan households, firms, and government. The foreign capital teansier that covers Lhis
deficit is shown as a transfer to the government aceount, corresponding to the institutional ar-
rangement in Ecuador at that Uine. Total governmoent expenditnres (current expenditures, in 32,
less savings [row 34, column 33], plus capital expenditures in ¢34} account for 27% of GDF. Of
the governmenl budget, 55% is spent on consunmption (administration), 24% on investment, and
109 on trunsfers abroad (interest paymen on debt). The government deficitamounts to 12% of
its revenues (in 324), _

A weakness of this SAM, also cemmon to most SAMs, is in the definition of the activities
and the confusion that ¢xists with the commodity disaggregation. Activities are intended to
2ach stand for 4 representative productive agent. Finms that are azgregated uider each heading
should thus have the same production function, with a unigue technology and a similar distribu-
tian of facior income. In agriculture, therefore, aclivities should correspond not to commodity
agpregates, but rather to alternative production systems, which each produce a vartiety of com-

modities witlr a given technology.
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Constimction of a SAM: Data Requirements

ments. In all cases, the slarting point should be the buildiag of a highly aggregated SAM baged
on the country’s national accounts statistics. Then, disaggregation of the different accounts is
based on three sets of data;

a. Activity and conmumadity balances, which are usually easily derived from input-output
tables.

D, Disaggregation of value added inti meome by labor categories and prohits, which is
usually based on employment surveys and sectoral censuses, It 1s, however, often difficolt to
properly account Tor informal sector activities, which are seldom represented in industrial sur-
VEYS.

¢, Determining incomes and outlays of the privaie institutions, and of hovseholds in par-
ticular, is the most difficult part in the construction of a SAM. On the expenditure side, con-
sumption surveys are often avallable, and taxes are found in the government budget. On the
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income stde, 4 mulgpurpose household sorvey 13 needed. If this is not available, some compro-
mlises are necessary, using data from family expenditure surveys, or from rural and urban in-
come distribution surveys, or from Iabor force surveys. I the household survey contains labor
force characteristics of household members, then this greatly improvés the mapping of factor
incomes to houscholds. Incomes and outlays of all firms agprepated Logether are sometimes
available in the national accounts documents, Transfers hetween government and private insti-
tuticns are usually availlable from government statistics. Transfers amoeng private instifutions
are rarely direct]y available at the level of disaggregation cequired and thus need to be estimated
on the basls of indirect indicators. A complete balance of payments is necessary to provide
information on property income flows and transfers between the domestic econumy and the rest
of the world. When direet infonnation is not available, honsehold savings may be derived as
residuals,

In conclusion, the construction of a disaggregated SAM is very demanding in terms of data.
And, even when the statistical material is avalable, the reconciliation of information from vari-
ous sources and surveys requires considerable effort. Wevertheless, this cannot be avaoided, as 4
consistent characterization of the interdependencies of the economic and social system is neces-
sary to analyze the implications of policies.



