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ABSTRACT Structural path analysis (SPA) is a specialized SAM technique in which transaction values and
direction are loaded on to flow networks between market players in order to capture the size, direction and
intensity of economic activities. This paper presents the SAM framework as a platform for understanding the
possibilities of using SPA in investigating the role of urban agriculture. Based on a survey of contemporary
literature, a critical review of sources is carried out in so far as they relate to coverage and application possibilities.
The results indicate that urban agriculture does not yet attract scholarship where the SPA technique has been used.
The reliance on macro-scale statistics means that smaller geographical areas may not possess applicable databases
for SPA. A critical requirement for the use of SPA is that participating households and firms should have in place a
developed system of record keeping to capture income and payments on a continuous basis. In the absence of this,
only few participants in practice can be analysed using SPA. This is in spite of the use of field surveys and censuses

to generate the requisite data for capturing urban agriculture.

INTRODUCTION

Structural path analysis (SPA) is a compo-
nent of the social accounting matrix (SAM)
framework, a technique for multiplier decompo-
sition which is employed world-wide for mea-
surement and analysis of the impact of exoge-
nous shocks on the economy (Kuceraetal. 2012;
Civardi etal. 2010; Cardenete and Sancho 2012).
The essence of SPA is the systematic tracing
and or apportionment of income and expendi-
ture in a national economy (Osorio et al. 2012).
Through identifying role players, it is possible
to trace the impact of income distribution over a
wide range of destinations. In the process, SPA
makes it possible to quantify the patterns of
transactions between income sources and ex-
penditure units. The common approach in the
use of SPA as a component of SAM s to oper-
ate with aggregate statistics on production for
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countries. The advantage of operating at this
scale is that most countries tend to keep fairly
up-to-date national trade and production statis-
tics across all sectors in a time series version. A
change in the scale of this approach should
make it possible for SPA to be used at provin-
cial, municipal and locality scales. The inherent
dilemma arises with regard to the traditional area
units into which primary data is recorded and
organized. The purpose of this paper is to sur-
vey contemporary literature as a platform for
understanding the applications potential of SPA
specifically in urban agriculture. We justify this
approach because the urban agriculture sub-
sector remains poorly understood in terms of a
quantification of its contribution and perfor-
mance.

Today, urban agriculture is an area of research
that has attracted a significant following (Lynch
etal. 2013; Thornton et al.2012; Taylor and Lov-
ell 2012; Brinkley 2012; Egwu and Agbenin 2012).
Since the 1980’s, socio-economic approaches
couched in the sustainable livelihoods model
(SLM) (Donald et al. 2010; Clark et al. 2010; Mc-
Clintock 2012) remain essentially a descriptive
rendering of the characteristics of livelihoods
(Idowu et al. 2012). The bulk of existing research
work on urban agriculture presents it as a flex-
ible development strategy with great potential
in alleviating a number of urban problems
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(Schmidt 2012; Aubry et al. 2012; Lietal 2012).
These include high unemployment and poverty,
food insecurity (Thom and Conradie 2012), in-
adequate urban services, housing shortage, slum
expansion and environmental degradation. More
technical-biased work on urban agriculture is
reported in McClintock (2012), Plant et al. (2012),
Weindorf etal. (2012) and, Niang et al. (2012) on
Senegal. The benefits of urban agriculture gen-
erated by contemporary researchers using qual-
itative based methodologies remain essentially
descriptive, built around conceptual approach-
es but with limited capacity for quantifying ac-
tual production and impact on transaction flows
in the household economy. This position is sup-
ported by research findings from the Eastern
Cape, South Africa, which show great discrep-
ancies between the claimed benefits of urban
agriculture and the actual urban agriculture
gains derived from the activity at local level
(Webb 2000; Webb and Kasumba 2009).
ASAM based SPA is an empirical and quan-
titative-based methodology with widespread
applications because of the inherent diversity
of the individual analyses possible at different
geographical scales. Itis considered a practical
approach that can be used to measure and anal-
yse the role of urban agriculture at the local
level. In particular, SPA can provide a reliable
measurement and analysis of the impact of in-
vestment in urban agriculture on the wellbeing
of the participants and the local economy. Last-
ly, common approaches currently used to as-
sess the role of urban agriculture have inherent
limitations in the context of tracing the value of
pathways between households and the econo-
my. The SAM based SPA is an empirical re-
search methodology (Usami 2008:1) that could
provide an alternative means of recording house-
hold transactions and their impact on the local
market. Such an approach could then provide
quantitative inputs into computing the role of
urban agriculture in the household economy. On
the basis of these qualities the SAM based SPA
methodology is deemed to have great potential
in providing a reliable mechanism for measure-
ment and analysis of the role of urban agricul-
ture in the developing countries. The purpose
of this study is therefore to review contempo-
rary literature on SAM and SPA and to test the
applications potential for urban agriculture.
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Obijectives

The objectives of this paper are (i) to present
an introduction to social accounting matrix
(SAM) and structural path analysis (SPA) (ii) to
highlight limitations of qualitative based re-
search methodologies in urban agriculture, (iii)
to describe the basic structure of the SAM frame-
work, (iv) to present contemporary literature on
SAM and SPA and critique these thereof, (v) to
comment on the potential of using SPA in inves-
tigating the role of urban agriculture. The sec-
tion on introduction has introduced SAM and
SPA, highlighted limitations of qualitative ap-
proaches in urban agriculture, the research prob-
lem and the purpose of the study. The rest of
this paper is made up of six methods of enquiry;
the second presents the basic SAM framework
while the third one centres on a literature review
and corresponding critique. The fourth section
presents results and discussion of the potential
applications of SPA to urban agriculture. The
fifth section covers a conclusion followed in the
sixth section by recommendations.

METHODS

As the title of the paper indicates, this is a
literature review centred on the use of social
accounting matrix and structural path analysis
with a view to testing applications potential to
urban agriculture. The methods involved the use
of internet search engines with “SAM”, “SPA”,
“urban agriculture” as input terms. Relevant
sources are retrieved and studied in so far as
they relate to the SAM framework, the place of
SPAwithin the SAM framework, evidence in the
literature where the SPA technique has been used
and, limitations of current approaches in the
analysis of urban agriculture.

The Basic SAM Framework

As an accounting system, the existing litera-
ture emphasizes the unique features of the SAM.
Firstly, a SAM is a comprehensive accounting
system representing all economic agents (ac-
counts) in a socio-economic system. Thorbecke
(2000) points out that the matrix that constitute
SAM is partitioned into accounts based on the
number of economic agents to be represented.
Each economic agent (account) has its own row
and column. In the rows income is recorded and
expenditure is captured in columns.
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Following Breisinger et al. (2011) the total
of all expenditure by a given account must be
equal to the total of all income received by the
same account The production activities account
represents producers of goods and services.
These production activities combine raw mate-
rials/intermediate inputs and other factors of
production to make goods and provide servic-
es. The expenditure incurred is recorded in the
column account of production activities. For in-
stance, expenditure on raw-materials is record-
ed in activities column and commodities row
(C1-R2) account. Production activities allocate
value-added to other factors of production in
exchange of the services they provide. This ex-
penditure is recorded in the activities column
and the factor row (C1-R3)account. The value
of the goods and services produced by the pro-
duction activities is given in terms of producer
prices. These goods and services are supplied
to commodity markets and the income received
is captured in the activities row and the com-
modities column (C2-R1). The aggregate expen-
diture by production activities on raw materials
and other factors of production form gross out-
put, while the aggregate demand for the goods
and services constitutes the total income from
production activities.

The sellers of commodities are represented
in SAM by the ‘commodities account’. Com-
modities are supplied from domestic (C2-R1) and/
or foreign (C2-R7) sources. The sellers of these
commodities pay indirect taxes and import tar-
iffs to the government (C2-R5. The sellers of
commodities receive payments, for example,
when raw-materials are bought for production
activities; this is captured in the commodities
row and the production activities column (C1-
R2) account. Income is received by sellers of
commodities when households (consumption
expenditure) and government (consumption and
recurrent expenditure) spend on final goods; this
income is recorded in accounts (C4-R2) and (C5-
R2) respectively. Income is also received by sell-
ers of commaodities when institutions (house-
holds and government) invest (C6-R2) and when
goods and services are sold to other countries —
the income is received by the exporters (C7-
R2).Factors of production (labour and capital)
are represented by one account ‘factors’ in the
basic SAM. Factors of production receive in-
come (C1-R3) in exchange of the factor services
rendered to the production activities. This in-

come is in the form of wages, rent and net factor
receipts from the rest of the world. The income
received by the factors of production corre-
sponds with the value-added generated by pro-
duction activities. Also, this income is distrib-
uted to households as labour income/factor in-
come (C3-R4).

The domestic institutions include: house-
holds, government and companies. In the basic
SAM, only households and government are
considered. Households own factors of produc-
tion and earn income received by factors of pro-
duction employed in the production activities
(C3-R4). Households also receive transfers from
the government in the form of pension and so-
cial security grant (C5-R4) and remittance from
abroad (C7-R4). In turn, households pay direct
taxes to the government (C4-R5) and spend on
consumer goods and services (consumption
expenditure) (C2-R2). The remaining income is
saved (C4-R6). The government spends on re-
current consumption (as it provides public ser-
vices and pays wage to its workers); this expen-
diture is recorded in (C5-R7) account. The gov-
ernment also makes transfer payments to house-
holds (C5-R4) and saves its fiscal surplus re-
corded in (C5-R6) account. The government gets
its revenue from a number of sources, including;
direct and indirect taxes recorded in (C2-R5) and
(C4-R5) respectively, and transfers from the rest
of the world recorded in (C7-R5).

The entries recorded in the saving and in-
vestment account (capital account) comes from
savings of households (C4-R6), government (C5-
R5) and foreign savings (C7-R6). These savings
are channeled into investment (C6-R2 R2-C6).
Lastly, in the “foreign account’ (the ‘rest of the
world” account) are records of transactions be-
tween the home and foreign residents. When
domestic residents buy commaodities from other
countries money flows out of the country ( C2-
R7); records the foreign exchange that flows
into the country when goods and services are
exported.

Literature Review

Apart from its function as an accounting
system, SAMs are also used for modeling pur-
poses, mainly to measure the multiplier effect of
exogenous shocks on an economy. For this
purpose, several applications on SAM accounts
entries are noted. These involve, the need to
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sub-divide SAM accounts into endogenous and
exogenous accounts; the derivation of SAM
multiplier; and the decomposition accounting
multiplier effect (Parra and Wooden 2010; Ban-
ouei and Banouei 2004; Defourny and Thorbecke
1984). Defourrny and Thorbecke (1984) have
developed a simplified classification of SAM
accounts into endogenous and exogenous ac-
counts for showing the procedure for SAM
multiplier derivation. Following the work of De-
fourny and Thorbecke (1984), the production
activities, factors of production and institutions
(households and companies) are grouped as
endogenous accounts; while other accounts are
classified as exogenous accounts. The transac-
tions between the three endogenous accounts
are represented by simplified matrices as fol-
lows: T, represents the apportionment of val-
ue-added among various factors of production;
T,, shows the intermediate input needs of the
production activities; T, represents the distri-
bution of factorial income into household in-
come; T,, shows income transfers within and
among household groups; and T,, represents
expenditure pattern of various Institutions
(household groups) on commaodities they con-
sume (Defourny and Thorbecke 1984: 112).
Matrix X, X, and X, represent the sum of exoge-
nous injection by the government, investment
and exports. Matrix I, 1,and I,show leakages in
the form of savings, imports and taxation.

In arepresentation of transaction flows be-
tween endogenous and exogenous accounts

matrix t represents transactions between ex-
ogenous accounts and called resid urban agri-
culture matrix and shows the current balance on
the balance of payments. The total incomes of
the three endogenous accounts are shown by
matrix Yn and Yx (Banouei and Banouei 2004). It
is indicated that the total income received by
the three endogenous accounts is represented
as y_which has two elements: (a) expenditure
by the endogenous accounts shown as T and
summed up as n; and (b) expenditure by the
exogenous accounts (called injections) shown
by T and expressed by equation:

Y =n-+x (1)

In the same way, total income received by
exogenous accounts is represented by Y _which
has two elements: (a) leakages (T, ), which are
summed up as I; and (b) resid urban agriculture
balance T which is summed up as t. This is
expressed By equation:
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Y =1+t 2)

For analytical purposes it is required that the
elements of the endogenous transactions matrix
(T, should be converted to average expendi-
ture propensities. This is done by dividing each
transaction matrix by its corresponding column
total/sum. Thus:

T =AY, ®3)

Where Y is a diagonal matrix whose elements
are Yi, i =1,...n. Inthe same way:

T =AY, 4

By introducing matrix A and A, nand I can
be expressed as:

n=AY, (5)

I=AY, (6)

By combining (1) and (5), the Multiplier
Matrix Ma is derived:

Y, =AY +x=(1-A)*x=Max 7

Equation (7) means that total endogenous
income (Y ) is derived by multiplying injections
(x) by a Multiplier Matrix (Ma).

a0 a A
An= l.'l_-l .'|_-_- i

a "Ii: "Iii

Defourny and Thorbecke (1984) report that
Ma is called the accounting multiplier because it
only explains the results as observed in a SAM
and does not show the process by which Y is
generated. The conversion of endogenous trans-
action matrices (T _) into average expenditure
propensities yielcfs matrices for the three en-
dogenous accounts expressed in equation (8).

®

RESULTS AND DISCUSSION

The first part of this section presents addi-
tional work on SAM and SPA, followed by evi-
dence where the SPA technique has been ap-
plied in the past and a critique of the sources
thereof. The third part of this section uses this
as a platform in justifying the applications po-
tential of urban agriculture. The theoretical de-
velopments of SAM framework were initiated
by Sir Richard Stone with his 1954 article “In-
put-Output and Social Accounts” (Santos 2004).
In that article Stone expressed the need for inte-
grating disaggregated national accounts. His
main objective was to form an economy-wide
database that could not only present data on
the production sector (Input-Output framework),
but also include other economic agents and
markets, such as government, households, fac-
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tor markets, capital markets and the rest of the
world (Kucera et al. 2012). It is on the basis of
Stone’s 1954 contribution that SAM is consid-
ered an extension of the Input-Output frame-
work (Lofgren etal. 2002:142). As noted by San-
tos (2004), it was twenty two years later that the
first description of the general shape of the SAM
framework was presented by Pyatt and Thor-
becke (1976). This work, as Thorbecke (2000)
asserts, formalized the use of SAM as an ac-
counting system and a concept framework for
modeling. Since then the SAM framework has
been applied in a variety of studies in devel-
oped and developing countries (Santos 2004).

A SAM is described as a matrix representing
detailed data on transactions taking place be-
tween economic agents in a given socio-eco-
nomic system during an accounting period, such
as one year (Round 2003). The basic objective
of compiling a SAM is to-show the multiplicity
of interdependence between economic agents
in a socio-economic system as a whole. This is
achievable through recording as comprehensive-
ly as possible the actual and imputed transac-
tions and transfers between various economic
agents in a given socio-economic system (Round
2003). The SAM framework is its role as an ac-
counting system and as a modeling framework
for policy analysis.

The development of structural path analysis
(SPA) was initiated by Lantner (1974) who ap-
plied it to input-output tables. Defourny and
Thorbecke (1984) applied SPA-as a specialized
methodology for decomposition of SAM multi-
plier effect-to the 1968 SAM of the Republic of
Korea (Parra and Wodon 2010). Their analysis
focused on the effects of production activities
on other production activities, on factors of pro-
duction, on households, and finally they looked
at the influence of households on production
activities. Following Defourny and Thorbecke
successful application of SPA to social account-
ing matrix, SPA has been used in a variety of
studies. James and Khan (1997) examine the is-
sue of the macroeconomic relationship between
technology choice and income distribution from
the manufacturing industry perspective. They
suggest that there are historical reasons why
labour intensive techniques tend to be more ex-
tensive in their impact than capital intensive
techniques. They test these hypotheses by ap-
plying SPA to a highly disaggregated SAM for
Indonesia. They conclude that in terms of in-

come distribution, traditional technology (labour-
intensive oriented) benefits rural rather than ur-
ban households while modern technology tends
to benefit urban more than rural households.
But the benefits while variable in essence ac-
crue to both rural and urban households be-
cause of the intrinsic transaction flows between
the two areas.

Banouei and Banouei (2004) argue that the
underlying assumptions limit the flexibility of
Ma matrix for socio-economic policy analysis,
as compared to other multipliers. Concerning the
fixed expenditure propensities, Defourny and
Thorbecke (1984:115) argue that a more realistic
alternative is to use a matrix of marginal expendi-
ture propensities C_In this approach C is
marched with the obsérved income and expen-
diture elasticities of different economic agents
(in a given socio-economic system), however,
like A , it is based on the assumption of fixed
prices when exogenous demand changes. Thus
expressing equation (1) in terms of changes in
injection, using marginal expenditure propensi-
ties, one gets:

dy =d +dx 9)

Changes in income (dy,) resulting from
changes in injections (dx) gives

dy =C dy, +dx=(1-C )'dx=M dx (10)

Where, Mc is the fixed price multiplier ma-
trix: In spite of the limitations, Round (2003) ar-
gues that SAM multiplier analysis remains use-
ful as it provides indication of the possible total
effects of exogenous shock on endogenous ac-
counts. However, to have more light on the ef-
fects of exogenous injection on the whole so-
cio-economic system, several scholars propose
the need for accounting multiplier (Ma) decom-
position to capture more effects (Defourny and
Thorbecke 1984; Parra and Wodon 2010; Arndt
et al. 2010). One of the specialized methods of
achieving this has been through the application
of structural path analysis (SPA).

Banouei and Banouei (2004) points out that
in order to use SAM multipliers (Ma) for analyt-
ical purposes three key assumptions must be
taken in consideration. (1) The existence of ex-
cess capacity, which would allow all prices to
remain constant. (2) The production technolo-
gy and resource endowments during a given
period are given. (3) The expenditure propensi-
ties of endogenous accounts remain constant
and apply to any incoming injection.
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Defourny and Thorbecke (1984: 116) point
out that SPA identifies a whole network of paths
by which the impact of exogenous shock on one
endogenous account is transmitted through the
economy to reach its destination account (s). In
other words SPA shows how the influence of
exogenous shock is transmitted from the pole
(sector/account) of direct impact (i) through
specific paths to the destination pole (j) and the
extent to which it is amplified by indirect linkag-
es represented by the circuits adjacent to these
paths. They assert that SPA can help policy
makers and analysts to breakdown the various
channels through which the impact of shocks is
transmitted among socioeconomic agents, thus
contributing to decision-making.

Current literature distinguishes three types
of exogenous influence-transmission in an econ-
omy, namely; direct influence, total influence and
global influence (Defourny and Thorbecke 1984;
Parra and Wodon 2010; Arndt et al. 2010). De-
fourny and Thorbecke (1984:120) describe di-
rect influence as a change in the income (out-
put) of pole j (sector of influence destination)
resulting from a unitary change in pole i (sector
where initial exogenous influence is felt). The
transmission of direct influence takes place along
an elementary path linking i to j. They point out
that direct influence is based on the assumption
that income (production) only change in poles
along the elementary path between i and j but
remain constant in other poles elsewhere in the
economy. Furthermore they identify two ways
of measuring direct influence along an elemen-
tary pathitoj: (1) Acase of direct influence of i
on j measured along elementary arc/path (i, ).

I° (i—%) =aji (11)

Where, aji is the (j, i) "element of the matrix
of average expenditure propensities A Hence
matrix A is called matrix of direct influence. A
case of direct influence along an elementary path
containing multiple arcs between i and j. The
direct influence channeled from pole i to pole j
along such elementary path is equal to the prod-
uct of the intensities of the arcs forming the path,
thus:

1°(i...J) =ajn...ami (12)

Total influence is described by Arndt et al.
(2010: 5) as a broader measure that registers how
direct influence of path p is amplified by linkag-
es adjacent the path. Thus total influence I7 is
expressed as:
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1T J) =17 (i) (13)

Banouei and Banouei (2004), note that M
registers the extent to which the direct influence
along path ; is amplified by the effects of adja-
cent connecting circuits. They point out that
global influence is directly obtained from the
accounting multiplier matrix M_ i because it cap-
tures the full effects of an exogenous injection x
on the endogenous variable j. In other words,
global influence is the sum of the total influenc-
es of all elementary paths linking pole i and pole
j. The global influence can be expressed as:

1° (ij) =M, (14)

While matrix M= (1-A )** called the matrix
of global influence.

Thorbecke (2000) asserts that a SAM is a
snapshot of an economic system, a complete
representation of linkages among economic
agents, capturing the circular interdependence
characteristic of any socio-economic system,
factors of production and institutions (house-
holds, government). Breisinger et al. (2011:1)
compare SAM to the circular flow diagram, as
the latter is also used to provide detailed repre-
sentation of an economy, showing interactions
and interdependence between and among eco-
nomic agents. Furthermore, SAM is a flexible
framework, both in terms of accounts and the
emphasis put on parts of the socio-economic
system (Usami 2008). Thorbecke (2000) points
out that the question(s) SAM is designed to
answer determines the level and pattern of ac-
count disaggregation.

Xie (2000) presents an environmentally ex-
tended SAM (ESAM) to capture the relation-
ships among economic activities, pollution
abatement activities, and pollution emissions.
He provides a numerical example of the environ-
mentally extended social accounting matrix
(ESAM) using Chinese 1990 data. To this he
applies SAM multiplier and SPA to enable the
assessment of environmental impact of pollu-
tion-related economic policies. He concludes that
ESAM can be a useful tool for environmental
policy analysis. Note, however, that the com-
plex overlaps between pollution elements and
the bio-physical environment presents particu-
larly difficult path ways to map, compared to
agriculture in general and, urban agriculture in
particular. Lanzen (2003) used SPA on a 1995
SAM for Australia to analyse the key sources of
environmental and resource pressure. The envi-
ronmental effects are measured through emis-
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sion of greenhouse gas, energy consumption,
water use and land disturbance. He concludes
that great environmental and resource pressure
is exerted along paths that lead to exports. While
this conclusion is valid for Australia, which is
an export-based economy, even such pressures
on resources occur in countries where there is
stiff competition for resources, irrespective of
the pull exerted by trade.

Wood (2008) uses temporal structural path
analysis (T-SPA) to examine the temporal chang-
es in greenhouse gas emissions within a full pro-
duction chain. He argues that rather than chang-
ing production processes, an alternative option
is to promote trade which involves minimal
greenhouse gas emissions. In the long run, pol-
icies that aim at changing production technolo-
gies are more likely to have a drastic effect than
merely pushing for trade. He asserts that by ap-
plying T-SPAto such a problem, economic man-
agers are provided a ranked assessment of pro-
duction systems that would cause the greatest
reduction in greenhouse gas emissions if the
products concerned are made available to the
local users through regional and international
trade. Limaetal. (2004), use the SAMs for An-
dalusia of 1990, 1995, and 1999 to conduct a struc-
tural analysis of the economy of Andalusia by
means of ‘path analysis’ and ‘multiplier decom-
position’. These techniques enabled them iden-
tify changes in productive structure; identify
the impact of sectoral shocks on the Andalusian
economy, and thus the production sectors which
have most strongly contributed to Andalusian
economic activity in the last decade. Simple trend
analysis built on a time series platform-could, in
theory generate similar results except that the
impact of shocks would not be adequately fac-
tored into the computations.

Roberts (2005) uses path analysis to trace
the role of different types of households in the
rural economy of the Western Isles region of
Scotland in 1997. While acknowledging the lim-
itations of the technique, she concludes that
households with children, compared to house-
holds without children and those with retired
occupants, exert great influence in connecting
production and consumption, and accounted for
more than fifty percent of the total household
related multiplier effects for every economic sec-
tor. Work on settlements, production and mar-
kets in Sub-Saharan Africa (Ruhiiga 2011) and

on gender discrimination (Pena 2012) indicate a
far more complex interplay of forces that go be-
yond simple family size.

Parra and Wodon (2010) apply SPA to the
2001 SAM for Tanzania to show how SPA meth-
odology can be used to better understand the
transmission channels through which sectoral
growth patterns are likely to impact on male and
female income; and argue that these impacts will
be different. Studies of income distribution and
female participation rates in the labour market
commonly use econometric modeling but often
fall short with reference to tracing impact.

Banouei et al. (2005) apply SPA to the 1996
SAM for Iran to analyse the Iranian production
sectors and urban-rural income distribution in
terms of factorial and institutional income distri-
bution. Their results reveal that the global influ-
ences of all the seven Iranian production sec-
tors benefit urban households more than rural
households, thus tend to aggravate the existing
urban-rural income inequalities. Empirical evi-
dence from studies in many developing coun-
tries show the prevalence of rural-urban house-
hold transaction flows and multiple livelihoods
in which urban households supplement their
incomes through rural linkages (Ellis and Bahig-
wa 2003; Soltani et al .2012; Bebbington 1999).

Ngandu et al. (2010) use the SPA methodolo-
gy to analyse the economic impact of the planned
R845 billion infrastructure development invest-
ments on the economy of South Africa. The re-
sult of their analysis show that the construction
sector is a good choice for demand injection
based on its stimulatory effect on other eco-
nomic activities and households at all income
levels. But where the bulk of supplies into the
industry are imported finished products, this
undermines the potential of stimulatory effects
on households.

Temel (2011) applied SPA to a disaggregated
SAM for Rwanda to analyse the role different
household group’s play in human capital devel-
opment, sectoral growth and income distribu-
tion. The results of his study indicate that the
smaller the family size, the higher the invest-
ment made in human capital. Households with
one to three children act as important agents in
the transmission of influence gained through
human capital investment to agricultural produc-
tion. He concludes that promoting family plan-
ning seems to be a promising strategy for eco-
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nomic growth and poverty alleviation. It should,
however, be noted that the “small family equals
faster economic growth” notion is debatable
because existing empirical evidence is not con-
sistent.

Finally, Arndt et al. (2010) were inspired by
the fact that economic growth does not gener-
ate uniform poverty reduction outcomes. They
acknowledge that errors in growth accounting
and differences in the composition of economic
growth between countries are some of the fac-
tors that may account for this phenomenon.
Their study takes the investigation about this
issue further and examines the influence of eco-
nomic structure on a country’s growth-poverty
relationship and performance. Using SAM mul-
tiplier and SPA, they compare the experiences of
Mozambique and Vetnam, and note that these
two countries have similar levels and composi-
tion of economic growth, but with pronounced
disparity in poverty reduction outcomes. Their
findings indicate that Vietnam’s economy is
structured in a manner that generates broad-
based growth. Asimilar expansion of agricultur-
al demand in Mozambique, other things kept
constant achieve far less rural income growth
than in Vietnam. Thus they conclude that struc-
tural characteristics are one of the key factors
that account for the differences in the growth-
poverty relationship observed across countries.
This finding is important because it indicates
that the diversity of economic structure at the
country level directly feeds into the production
dynamics which in turn filters down to what pro-
duction activities households engage in. While
state policies remain critical, understanding how
different countries respond to anti-poverty in-
terventions requires an appreciation of the role
of economic structure.

The paper has asserted, on the basis of cit-
ed sources that SAM provides a reliable tool for
measuring and analyzing the relative importance
of specific economic activities. Secondly, SAM
is a flexible framework in terms of the level of
account disaggregation and the size of an econ-
omy for which it may be constructed (Pyatt 1988;
Usami 2008: 43). It is noted, however, that in
spite of such disaggregation, applications have
not yet extended to smaller geographical locali-
ties. Evidence of SAM applications has been at
both the macro-scale involving the building of
SAMs for individual countries and, at the sec-
toral scale involving specific economic activi-
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ties and policies. The applications of SPA across
economic sectors, subsectors and different geo-
graphical scales have been presented and com-
ments thereof, made.

On the basis of preceding sections, we now
turn to the potential of using SPA in investigat-
ing the role of urban agriculture. It has been
shown that the comprehensive database pro-
vided by the SAM has a diversity of analytical
uses that cuts through the socio-economic en-
vironment of households. For instance, empiri-
cal evidence of the application of SAM and SPA
for entire national economies as in Barboza-
Carrasco et al. (2009} is reported for Mexico and
Pal et al. (2012) for India. Lewis and Thorbecke
(1992) report on the use of a regional SAM in
Kutus, Kenya. Applications to specific sectors
of the economy include (Morilla et al. 2009) for
water resources and greenhouses gas emissions
based on 2000 data on Spain; Pal et al. (2012)
for India based on the 2003-2004 years period
but with an emphasis on the energy sector, and
by Cardenete and Sancho (2012) on supply con-
straints. Zheng et al. (2012) applied SAM to land
use change in the Jiangxi Province of China. To
date no study has employed SPA to examine the
role of urban agriculture at either macro or micro
levels. While no single explanation can account
for this anormally, the dilemma of acquiring the
relevant household data disaggregated to the
lowest scale, and configured for easy incorpo-
ration into national databases remains critical.
The use of secondary data generated from coun-
try statistics which is already disaggregated into
specific economic sectors makes operating at
the macro scale attractive. As the scale is re-
duced, fewer and fewer studies appear. Hence,
in the absence of key studies using SAM and
SPA in mapping the performance of urban agri-
culture, it is understandable why this field of
research is still poorly represented.

Agriculture remains an important economic
sector across many countries and, Arndt et al.
(2010), on Vietnam and Mozambique includes
this in the constructions of SAMs for each of
these two countries. But while agriculture exists
side by side with other key sectors of the econ-
omy, urban agriculture is a sub-group that suf-
fers the dilemma of reliable national statistics on
its operations. National accounts are periodical-
ly reported for key economic sectors-labour and
employment, access to services, manufacturing,
energy, transport and communication. These
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sectors have reliable data within a time series
base at national, provincial and regional scale.
The quality of such data bases varies with the
level of economic development of individual
countries and state policies that regulate the re-
porting of production. For developing countries
and at the level of smaller aerial units-a district, a
local municipality, a locality or even a village,
such data is not commonly available. National
statistics disaggregated to the smallest geo-
graphical units is likely to be deficient in that
urban agriculture will most likely be reported in
household surveys as unreported employment
(informal activities) or simply as “others”. What
this means is that a significant amount of house-
hold production is not captured using tradition-
al household surveys, consumption and expen-
diture surveys, labour surveys and national cen-
sus. Government and municipal planning and
policy either ignores urban agriculture or actively
pursues programs aimed at restricting it all to-
gether. In the same vein, households engaged
in urban agriculture often claim that they are
unemployed in spite of the impact of the labour
input and the contribution to the household
budget. The absence of reliable data sets re-
porting the state of urban agriculture across
many countries can therefore be explained with
reference to the perceptions of participating
communities, a diversity of state and municipal
policies and the design of collection instruments
that do not adequately provide scope for a sep-
arate capture of activities falling within urban
agriculture. Where urban agriculture is reported
in the literature — for example in the introduction
section of this paper, the focus has tended to be
on the characterization of the activity in differ-
ent localities, contribution to food security (Shil-
lington 2012), land use competition (Aubry et al.
2012), sustainability of the activity (Schmidt 2012)
technical inputs and problems of soil contami-
nation (McClintock 2012), access to land (Lynch
et al. 2012), household livelihood strategies
(Brinkley 2012) and, gender and participation
rates (Idowu et al. 2012).

Using SPA, therefore to trace the structure,
volume, direction and impact of transaction flows
involving household participation in urban ag-
riculture requires that existing data be supple-
mented with primary data collected through
household surveys. Such an exercise could pro-
vide raw data for incorporation in the building
of a SAM at that level. And, it would indeed

reveal the diversity in the intensity of participa-
tion, the material benefits of participating house-
holds, the income impact on other accounts and
how participating households may be better
positioned to respond to periodic shocks in the
local economy from unexpected adverse events.
It is important to quantify the relative signifi-
cance of urban agriculture at the household lev-
el because such information should feed into
policies not only on urban planning but also on
poverty alleviation. In the sense that it offers
pathways for quantifying transactions between
households and other economic agents, it should
provide better insights on quantifying urban
agriculture than is currently possible under the
multiplicity of sustainable livelihoods approach-
es (Kirnbauer et al. 2012).

The use of SPA makes it possible to report
household activities as income receipts and their
use for payments. The relative size of these flows
could be used to measure the significance of
urban agriculture in the overall household in-
come-expenditure budget at different scales.
Note however that for SPA to be applied, the
structure of UA has to conform to an agri-busi-
ness framework. This calls for appreciating that
beyond households, small holder farms within
urban districts may represent very advanced
forms of specialist commercial farming (piggery,
poultry, dairy, crop farming). This category of
UA is locally operating in City of Cape Town,
Gauteng, Ethekwini metro (Durban) and Nelson
Mandela Bay metro (Port Elizabeth). At this lev-
el of production, the practice of keeping records
of all inputs and income is well entrenched and
provides a favourable platform for using SPA.
From a local economic growth perspective, this
should generate the kind of information that di-
rectly feeds into urban planning and policy
(Nhlapo etal .2011). Underlying this assertion is
the view that often urban policies with regard to
how to manage and regulate the activities of
urban agriculture consistently show a lack of
understanding of the benefits of the activity for
the population (Schmidt 2012; Thom and Con-
radie 2012).Thirdly, where SPA is applied to the
SAM data system the whole network through
which the influence of a change in exogenous
variable is transmitted in an economy can be
vividly analysed (Defourny and Thorbecke 1984:
1). Justifying the applications potential of SPA
in urban agriculture is not meant to downgrade
other approaches in contemporary literature. The



86

use of SPAis restricted to investigations in which
the purpose is to capture and quantify transac-
tion flows between households and the local
economy. It is in essence an accounting tech-
nique which in the case of urban agriculture as-
sumes that households keep a record of their
inputs (payments) and returns (income). With-
out such information, it would be practically im-
possible to quantify UA and the transaction
flows that it generates. Beyond this scope and
depending on the purpose of such studies, the
diversity of approaches on issues of urban agri-
culture is necessary.

CONCLUSION

This paper has presented the social account-
ing matrix (SAM) framework and contempo-
rary literature on urban agriculture. The latter
indicates a dominance of essentially qualitative
and technical approaches that do not adequate-
ly provide scope for tracing transactions be-
tween households and the market. Cited sourc-
eson the applications of SPA have been cen-
tred on the analysis of macro socio-economic
issues but specific focus on economic sub-sec-
tors at micro-level remains almost non-existent.
Given the limitations of qualitative approaches
to urban agriculture, a justification has been
advanced for the use of SPA. Potentially SPA
can be used in analyzing UA but this paper has
raised certain pre-conditions related to the keep-
ing of records which drastically reduces the per-
centage of cases where the technique can be
applied.

RECOMMENDATIONS

First, a significant amount of research work
is still needed to test the application of SPA at
lower resolution level (micro-level) in order to
gauge economic performance for smaller geo-
graphical areas. Second, possibilities of inte-
grating SPA and existing traditional approaches
housed in the sustainable livelihoods literature
should be pursued because this may offer amore
comprehensive understanding of imbedded in-
teractions. Third, the state of statistics on UA
needs attention because without this, the oper-
ations of the sub-sector will not be adequately
reported.

HARRY KASUMBA AND T.M. RUHIIGA
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