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as producers and consumers in a non-separable fashion has been under represented in most social
accounting matrices for such countries and economy wide behavioural models (such as CGE models).
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conform to these features of semi-subsistence economies. Based on the modified SAM and CGE model,
this study examines the implications for policy responses of semi-subsistence households with a_focus on
changes in border prices for commodities and trade and transport margins. The result shows that
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production decisions and welfares of different groups of representative households depending on the
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their relative dependence on HPHC.
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1. Introduction

Agriculture still assumes a significant position in the overall economic performance of most
developing countries in the world. This sector is, in many countries, dominated in terms of
the number of farm households by semi-subsistence agriculture. A defining characteristic of
such agriculture is that a substantial production is destined for home consumption, i.e.,
home production for home consumption (HPHC), which means that the ‘basic’ prices, i.e.,
tarm gate prices of HPHC, are the same as the ‘purchaser’ prices, i.e., basic prices plus any
trade and transport costs and any non-rebated commodity taxes. Consequently this means
that to a greater or lesser extent these farm households are insulated from changes in
border prices and/or market prices in urban centres; the degree of insulation depends upon
the wedges between ‘basic’ and ‘purchaser’ prices, which in many areas in peasant economies
exceed 50% of the purchaser prices. Moreover the opportunity costs of market purchases for
semi-subsistence farm households are high due to their remoteness from markets, which
reduces incentives to engage with markets and impacts upon the production decisions of

these households.

The importance of HPHC is recognised in the System of National Accounts (SNA)
where there are explicit guidelines on how products/commodities should be valued.
However while such imputed prices are reportedly used by the national accounting agencies
in many countries, it is rare for HPHC commodities are separately identified from the
equivalent marketed commodities in published national accounts, and therefore it is not
transparent how important they are in the consumption bundles of households in African
households. A recently developed Social Accounting Matrix (SAM) for a typical semi-
subsistence economy, Ethiopia, indicates that HPHC accounts for upwards of 40% of the
value of total consumption in some rural households and hence for upwards of 50% ot the
‘volume’ of consumption. These households are typically among the poorest rural
households and therefore analyses of the implications for poverty and inequality in many
developing African economies require explicit recognition of the decision-making processes
of such households in economic models, which seem to be ignored in most economy wide

behavioural models.

The model developed for this study, a variant of the STAGE model,? includes each
tarm household as both a production activity and a household. By definition HPHC

commodity can only be consumed by the household if it is produced by the counterpart

2 STAGE model is an open source model the code for which can be downloaded from
www.cgemod.org.uk or is available by request from the developer.



http://www.cgemod.org.uk/

production activity, which means there is a degree of non-separability between the
consumption and production decisions. However each such household may also consume a
marketed variant of the same commodity, e.g., teff, which is differentiated from the home
produced variant but which requires the farm household to have acquired (cash) income by
selling either products or factor services on the market. Total expenditures by such
households are thus made up of expenditures on HPHC valued at basic prices, marketed
products valued at purchaser prices and any household savings and taxes, which by
definition must equal total incomes realised from HPHC and products sold, both valued at

basic prices, plus any incomes realised by the sale of factor (primarily labour) services.

[f such households engage in HPHC they are required to commitment a proportion of
their factor endowments to HPHC, which means that the endowments available for the
production of marketed products or sale on factor markets are limited. Consequently such
households must engage in non-separable decision making with respect to their use of their
own resources, 1.e., their consumption decisions aftects their production decisions and hence

their factor allocation.

The adaptations to the STAGE model therefore extend beyond including paired
activity and household accounts for rural households. The utility functions require
extending to encompass decision-making between variants of commodities that are HPHC
or purchased on the market. The activity/household’s decision about whether to sell its
outputs on the market or retain them for home consumption needs to be explicit, which
means that the factor market clearing decisions by the households need to include the
decision as to whether to allocate factor services to its own activity or for sale on factor
markets. For simplicity this version of the model limits this decision to labour services. This
approach to HPHC differs from the only other model known to include HPHC, i.e., the
[FPRI standard model.

The modified STAGE model is calibrated using a SAM for Ethiopia developed as part
of this research following the recommendations of the SNA on properly accounting for
HPHC in situations where this phenomenon is considerable. The SAM is a development of
series of SAMs developed by the Ethiopian Development Research Institute (EDRI) for the
country since the late 1990’s. The estimated SAM refers to the year 2010 and includes 39
commodity types of which 15 are HPHC commodities, 57 activities of which 35 are

household activities, and 88 factor types of which 55 are labour classifications.




The simulations reported emphasise the extent to which changes in border prices and
trade and transport margins are translated into changes in the production and consumption
decisions of rural households and hence into rural welfare and poverty. Given the very large
trade and transport costs faced by many rural households and the relatively limited
interventions in border prices, reduction in trade and transport margins have much greater
impacts on the decisions of rural households and their welfare. Importantly the analyses
indicate that the extent to which rural households are insulated from the market means that
changes in trade and border interventions have very limited impacts upon the decisions of
semi-subsistence households. This conclusion is important since it suggests, strongly, that
the welfare gains reported by studies of trade liberalisation and reductions in the domestic
agricultural supports within developed market economies are likely to be large
overestimates of the welfare implications for semi-subsistence households in many of the

least developed economies.

The remaining part of the paper is organised as follows: While Section 2 describes
semi-subsistence agriculture and the role of HPHC, Section 3 discusses non-separable
decision making in semi-subsistence economies and Section 4 analyses the implications of
non-separability under semi-subsistence economic settings for policy making. Section 5
tollows up with introducing the database and modifications to and important features of the
model. Section 6 presents simulations and discussion of results while the final section
presents the implications of these observations for future analyses of trade liberalisation and

reductions in the domestic agricultural support.

2. Semi-subsistence Agriculture and Home Production for Home Consumption

The rural economy still assumes a significant position in the overall economic performance
of most developing countries in the world. It constitutes 11 and 17% of total output in sub-
Saharan Africa and South Asia, respectively, with considerable disparity across countries.
The share of agriculture in total value added is, for example, as high as 57, 53 and 46% in
Sierra Leone, Liberia and Ethiopia, respectively (World Bank, 2013) as compared to less
than 2% in most advanced economies. Moreover, a significant proportion of the population
in most low-income countries still lives in rural areas, principally engaging in the
agricultural sector. The statistics show that 63 and 69% of the people in sub-Saharan Africa

and South Asia, respectively, are rural residents (World Bank, 2013).?

8 About 70% of the population in low-income countries (UN classification) is still residing in rural
areas.

—
w
| —



Although agricultural practices can fall anywhere between complete subsistence
production and complete commercialisation, the extreme of pure subsistence agriculture is
less frequent even in the developing world. The most common farming practice in these
economies is semi-subsistence agriculture, which can be understood as agricultural activity
where operators predominantly relay on own factors to produce for own consumption with
a possibility of engaging in the product and factor markets outside the household.
According to Clifton and Wharton (1969) (cited in PROVIDE, 2006), however, this
definition of semi-subsistence agriculture is not adequate as the definition tends to focus
mainly on the characteristics of households and not on the technology they use and the
external environment they are faced with. Hence, semi-subsistence agriculture should be
broadly characterised in terms of multiple factors including output utilisation, input
utilisation, level of technology, income and level of living of operators, and their decision

making criteria.

In terms of output and input utilisation, semi-subsistence agriculture is characterised
by a bulk of production directed towards satisfying subsistence consumption of the
operators (Orden et al., 2004) and high reliance on farmers own traditional inputs combined
with a few purchased modern inputs produced and obtained from outside the farm. This
tarming system is characterised by mixed farming where farmers engage in the production
of multiple crops together with vegetables and some level of livestock production. Semi-
subsistence farmers also use traditional, simpler and less productive farming techniques
(Azam et al.,, 2012) which resulted in low level of incomes and widespread poverty. Lack of
access to markets and constrained access to agricultural capital also limit these farmers to
operate at subsistence levels restricting their capacity to be market oriented. The combined
effect of these features is that households tend to consider their own consumption
behaviours and the factors they own when making production decisions and that they take
in to account what they produce, compare and combine these with marketed commodities

when making optimal consumption bundles.

At the global level, semi-subsistence farm households account for no less than a
quarter of the world’s population (Mendola, 2007). The proportion should be considerably
higher in Africa and other developing regions of the world. Moreover, semi-subsistence
tarming is the main source of employment, production, incomes and supply of commodities
in rural areas and to the wider economies in countries dominated by traditional farming.

Specifically, semi-subsistence farming contributes about 90% of agricultural output in sub-




Saharan Africa (Torero, 2011) and 75% of total agricultural production in East Africa
(Salami et al., 2010). In Ethiopia, peasant households contribute about 95.6% of total grain
production and 96.7% of cereal production, the balance being contributed by commercial
tarms (CSA, 2011). These households are engaged in small-scale farming due to constrained
access to farm lands. For example, more than two-thirds and 59%, respectively, of the
holdings in sub-Saharan Africa (Torero, 2011) and Ethiopia (CSA, 2011) have average sizes

of less than one hectare.

Home production for home consumption is an important feature of semi-subsistence
households and constitutes a considerable share of production and consumption among the
rural communities in developing countries. In terms of the share of HPHC in total output,
Ethiopian annual agricultural sample surveys show that rural households consume about
60% of their output which can be as high as 90% for some commodities in some regions (see
CSA (2010) for example). PROVIDE (2006) indicates that home production for home
consumption constitutes to between 6.7 to 12.0% of total household incomes in selected
districts of South Africa. Own production also constitutes a considerable part of household
consumption expenditure in peasant economies. Deaton and Zaidi (2002) noted that home
production contributes to about 16.8, 20.8 and 385.2% of total consumption expenditure in
Vietnam, Ghana and Nepal, respectively. This reaches to 33.0, 32.0 and 55.0% of total food
consumption in the respective countries. A recently constructed SAM for Ethiopia (Aragie
and McDonald, 2014) also shows that HPHC contributes to about 40% of total consumption
tor some household groups in the country. Due to their semi-subsistence nature of
production, households also depend on the local commodity markets to satisty part of their
consumption needs as, in most cases, they are not self-sufficient. To satisty part of their cash
requirements, members of the agricultural households also participate in non-farm

employment activities.

The dual role of households as producers and consumers in a semi-subsistence manner
with a possibility of dependence on the market for part of their consumption needs affects of
the relationship between household income, consumption and saving as defined in the
standard economic literature. While the standard assumption is that households have a
given level of income which they allocate between consumption and saving given the
prevailing price, in semi-subsistence economies, households incomes are not predetermined

as producer price for a good moves together with consumer price since the household




allocates part of its output for home consumption. This observation leads to the discussion

on non-separable decision-making in semi-subsistence agriculture.

3. Non-separable Decision-making in Semi-subsistence Agriculture

The dual role of households in developing countries as producers and consumers and the
implications this has on households” decision making have been repeatedly investigated over
the past couple of decades using partial equilibrium agricultural household models. Barnum
and Squire (1979), Ahn et al. (1981) and works in the seminal book edited by Singh, Squire,
and Strauss (1986) are some of the early works. There is, however, no consensus on the
separability or not of these two roles, leading to a continuing debate in the academic
literature. The equally evolving theoretical and empirical evidence provides mixed result

although the scholarship that the two decisions are non-separable dominates.

Separability implies that the household behaves as a pure profit maximising when
making production decisions. In this case the household’s characteristics and consumption
patterns do not influence its production decisions (what, how much, and how to produce).
Household resource endowment has no effect on production as the household can freely
employ factors from the market. Likewise, on the demand side, the household is assumed
indifferent between home produced and marketed commodities in all respects including
prices. Hence, under the case of separability, due to the independence of these roles,
household’s decisions are recursive and sequential where it first makes production decisions
under the objective of pure profit maximisation and then makes consumption decisions

given its income and market prices for commodities.

Household decisions are said to be non-separable if the household’s consumption and
production decisions are interdependent and non-recursive. In producing commodities, the
household considers own consumption patterns and the factors it owns. Hence, the
household’s socio-demographic characteristics are relevant in making production decisions
as compared to the case of separability. In deciding the optimal consumption bundle, the
household considers home produced commodities, compares and combines them with
marketed commodities. Hence, the household makes production and consumption decisions

simultaneously.

Several researchers have pointed out various indicators of (non-) separability of
consumption and production decisions by households. Separability is related to the

neoclassical outcome where markets for products and factors exist and are complete. If
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perfect markets for all goods and services exist, the household becomes indifferent between
consuming own-produced and market-purchased goods (Lofgren and Robinson, 1999;
Tzouvelekas, 2011) as prices are identical. The same is true in relation to the allocation of
tactors of production. On the other hand, household’s production and consumption decisions
are non-separable if markets fail (lack of markets or imperfect markets for outputs and
inputs). Market failure might be caused by high transaction cost of delivering commodities
and factors to markets. Households with significant transaction costs will opt for seltf-
sufficiency instead of market participation (Key et al., 2000) while others might be smoothly

linked to product and factor markets.

Lofgren and Robinson (1999) included the perception of the household on whether
marketed goods are imperfect substitutes to own produced ones. If the household perceives
them as imperfect substitutes, it considers its consumption behaviour in deciding what and
how much to produce, forcing production and consumption decisions to be made
simultaneously. Henning and Henningsen (2007) added labour heterogeneity (size and type)
as another indicator of simultaneity of production and consumption decisions even when the
household particulates well in the labour market by selling and buying labour. De Janvry
and Sadoulet (2003) also indicated that labour heterogeneity influences the household’s

decision to participate in markets, where market non-participation implies non-separability.

De Janvry and Sadoulet (2003) defined non-separability of household production and
consumption decisions when household decisions regarding production (use of inputs,
choice of activities, desired production levels) are aftected by its consumption characteristics
(consumption preferences, demographic composition, etc.). In most rural settings,
households depend on own factors such as labour to participate in production activities
causing non-separability. For example, in Ethiopia, about 24 percent of the households
surveyed under the 2004 Ethiopian Rural Household Survey (ERHS) report output failure
associated with illness of a family member. Some 18 percent of the households also report
output decline due to lack of labour from the market. These statistics also imply non-
separability between households’ consumption and production decisions in the case of

Ethiopian rural households.

Under a situation where households production and consumption decisions are non-
separable due to one or more of the above factors, the approach of first determining

production and next consumption in behavioural models is not realistic (Henning and




Henningsen, 2007) and deceives policy outcomes derived from such analyses. The

implications of non-separability are taken on below.

4. Implications of Non-separability

The dual roles of households in a rural-economy setting have almost invariably by
definition been included in agricultural household theoretical and empirical models. Most of
these models recognise the non-separability of households’ production and consumption
decisions. The assumption that households participate in both production and consumption
of commodities (that they undertake some HPHC activities) in a non-separable fashion
influences outcomes of policies and external shocks. In such a situation, the net impact of a
shock depends on its impact on both the demand and supply side or how it is going to affect
consumption and production decisions of household units. It also depends critically upon the

interplay between producer and purchaser prices (McDonald, 2010).

Before providing a brief survey of the literature on empirical evidence on policy
implications of recognising the non-separability, it is instructive to discuss in brief
theoretically how it can influence policy outcomes against what one can tell intuitively
without acknowledging the simultaneity. Assume an agricultural pricing policy that pushes
product prices up with the intension to increase agricultural supply. The expectation under
the standard neoclassical assumption is that a rise in price for a normal good unambiguously
reduces consumption as a negative income eftect due to an overall rise in prices reinforces a
negative substitution eftect for the good whose price increases (since consumers substitute
away from the good whose price increases). On the other hand, in (non-separable) situations
where the household participates both in production and consumption of the good, the
impact is not straightforward and is indeterminate. The overall/net impact of the change
depends on the implications of the change on the household as a consumer and as a
producer. As a consumer, it is adversely affected by a higher commodity price, but as a
producer, its factor incomes from the use of own resources in the production process
increases. The latter further stimulates commodity consumption counteracting the decline
in consumption due to the rise in consumption expenditure. The net eftect depends on the

relative size of the expenditure (consumption) and income (production) sides of the change.

Another interesting application is the role of infrastructural policy aiming at bridging
the seemingly high transaction costs in developing countries. Specifically, one may be keen
to understand the impact of transaction cost on total and marketable supply. Ceteris

paribus, with no significant transaction cost, the prices of home produced and marketed




commodities would be equal and the household would be just indifferent between
consuming home produced or marketed commodities. As a producer, it can respond
smoothly for market advantages. On the other hand, suppose a positive amount of
transaction cost. This creates a wedge between market determined exogenous prices and
endogenously determined household shadow/producer prices. The direction of the wedge
depends on whether the household is a net-buyer or a net-seller (Minot, 1999). For deficit
households, the value of the marketed commodity they buy is higher by the level of the
transaction cost as compared to the producer price for home produced counterpart. For
surplus households, the value they receive by marketing their surplus (producer price) is
lower from the market rate by the level of the transaction cost discouraging supply. In both
cases, households’” optimal strategy would be self-sufficiency where production decisions

take into account households’ consumption behaviours.

The empirics also show that simulation results and policy implications under non-
separability are different from under a case where production and consumption decisions are
independent. Among the pioneering works on the issue is by Barum and Squire (1979). In
testing the policy relevance of agricultural household models, Barum and Squire (1979)
econometrically estimate selected consumption and production elasticities under the
assumption of independence and interdependence between consumption and production
decisions. Using information from rural Malaysia, they find results that justify farm
household models with interdependence in the decisions. Specifically, they obtain elasticity
values with a different sign and magnitude in the case of interdependence as compared to
the independence assumption. Also, unlike what one can expect intuitively, they find an

increase in own consumption of rice as rice prices increase.

The other policy issue that is subject to analysis using non-separable models is
agricultural policy (Tiberti, 2011; Taylor and Adelman, 2003). Tiberti (2011) tests the
impact of agricultural policy reforms in the case of Tanzania using a dynamic non-separable
village-level CGE model under labour market failure and identifies that farm production
teatures very low own-price elasticity of supply. Taylor and Adelman (2003) explore
household level impacts of agricultural policy changes on production and incomes in Mexico

under alternative rural-market scenarios and obtained different results.

Taylor and Adelman (2003) and Kuiper & van Tongeren (2005) tested the policy
implications of non-separability using trade policy. For example, Taylor and Adelman

(2003) applies a non-separable household model on the case of Mexico and finds that trade




policy shocks under imperfections in the labour and food markets have, contrary to

expectations of policymakers, a remarkably small impact on production and rural incomes.

Henning and Henningsen (2007) and Glauben et al. (2003) test the impact of policy
changes under the assumption of labour market imperfections. Henning and Henningsen
(2007) used comparative static analysis using partial equilibrium household model to test
differences in farm households’ price responsiveness in Mid-West Poland. They incorporate
labour market imperfections under a non-separable framework and compare model results
with results of a model under the assumption of perfectly operating labour market. They
observed that price response under labour market impertfections deviates from the response
under perfect labour markets even when the household buys and sells labour as long as
labour heterogeneity exists. Studying farm household decisions under various tax policies,
Glauben et al. (20038) used both separable (perfect labour market) and non-separable
(imperfect labour market) household models on the case of Mid-West Poland to test for
differences in results. The study shows clear difference between the two models. In
particular, it indicates remarkable allocation effects induced by market surplus and input

taxes in the case of non-separability.

Some other studies examined the effect of transaction costs on supply response and
marketed surplus using household models (Oladejo ez al, 2011). Minot (1999) and Key et al.
(2000) run household models. For example, using data on maize supply on a state in
Nigeria, Oladejo et al. (2011) observed that transaction costs affect households supply
decisions significantly which implies that outcomes under simultaneity between
consumption and production are different from outcomes under separability. Key ez al
(2000) obtained a discontinuous supply response to policy changes (unlike the smooth and
well behaved response as predicted by standard models) by heterogeneous groups of
households due to high transaction costs on the case of corn markets in Mexico. The
authors obtained that transaction costs affect response to market incentives of net-selling

households than net-buying households.

It decisions are not recursive, it is not only the impact of shocks (policy and
exogenous) on production and consumption which depart from the standard neoclassical
view, but also their impact on household welfare, poverty and income distribution in poor
countries (Lambert and Magnac, 1998; McDonald, 2010). This is due to the depth and

prominence of the simultaneity of production and consumption among poor households in
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developing countries. It is also related to the inherent heterogeneity of households where

these heterogeneous groups respond differently to the changes.

5. Data and Model

5.1. Data
This study follows a CGE model based analysis of semi-subsistence households and their
implications for policy making and policy response. A SAM and set of satellite accounts
provide the database for the CGE model. A 2010 SAM for Ethiopia which accounts for
HPHC is used as the core database. The salient features of the SAM are that i) it splits
commodities into HPHC and marketed counterparts and that ii) it incorporates households
as producing units in the activities account separating them from activities by incorporated
non-household enterprises thereby properly reflecting the consumption and production
structures of semi-subsistence economies. The SAM is constructed in conformity to the
recommendations of the SNA that ‘in situations where there is a significant amount of
consumption represented by own account production, it would be useful to record the
distinction between consumption expenditure by households on HPHC commodities from
commodities purchased in the market place (ISWGA, 2008, paragraph 14:65). Hence, the
SAM explicitly differentiates consumption of home produced commodities from marketed
commodities by recognizing role of households as producing units. There are a total of 39
commodities of which 15 are HPHC and 9 are solely supplied by the market such as public
services and industrial goods. Margin services are also separated into trade and transport

margins.

There is extensive representation of activity account owing to the fact that households
are now explicitly recognized in the SAM as producing units. As a result the SAM includes
57 activity accounts of which 85 are multiproduct household activities while 12 are purely
non-agricultural. There are also 85 representative household groups where each regional
state in the country is represented by rural, other urban and big urban households. Rural
households are further classified by agro-ecological zones: moisture sufficient and drought
prone highlands, and moisture sufficient and drought prone lowlands. In addition, the SAM
provides a detailed account of factors of production. There are a total of 88 factors where
about two-third are labour types classified into five skill types for each political region in
the country. Apart from these relevant extensions, the SAM also has other institutional
accounts including accounts for enterprises, the government, investment-saving and the

rest of the world (RoW).
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The unique structure of the SAM and the information contained provides interesting
insights on the working of semi-subsistence economies such as the role of HPHC in total
commodity supply and total domestic demand. The 2010 Ethiopian SAM also shows the
level of domestic production transformed into home consumption and to the market. About
27.2 and 32.4% of food and total production, respectively, are not marketed, i.e., supplied for
own consumption at home. Each reaches to about 50% for some group of rural households
showing that production for home consumption is predominantly a rural phenomenon. On
average, rural households supply about 31% of food commodities and close to 83% of their
total production to home consumption, with significant disparity across groups of
households (Table 5.1). The national rate of home consumption of domestic production is
13%. An important feature of home consumed commodities is that these commodities do not

involve marketing margins and taxes.

Table 5.1: Composition of domestic production

Activities HPHC Food Market Food HPHC All  Market All
Drought prone highland 27.5 79.5 31.6 68.4
Drought prone lowland 52.9 47.1 54.9 45.1
Moisture sufficient highland 24.0 76.0 28.8 71.2
Moisture sufficient lowland 17.6 892 .4 19.4 80.6
Rural household 30.5 69.5 38.7 66.3

Other urban 37 .4 62.6 49 .4 50.6
Major urban 31.1 68.9 49 4 57.6
Non-household 0.0 100.0 0.0 100.0

Source: Own computation based on the 2010 SAM for Ethiopia

Marketing (trade and transport) margins are exceptionally important for agricultural
and industrial commodities where these account to about 11 and 12% of total supply of
marketed agricultural and industrial commodities, respectively (Figure 5.1). The service
sector faces a 4% marketing margins associated with supply of some utilities; making the
overall size of marketing margins 9% of total commodity supply. The high marketing
margin partly explains the prevalence of production for home consumption. Taxes also
create a wedge between prices of home consumed and marketed commodities, although
consumption and import taxes are lower for agricultural commodities. Taxes account 9 and
4% of industrial items and services, respectively, averaging to 5% of marketed commodity

supplies.
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Figure 5.1: Components of commodity supply (%)
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On the other hand, the commodity row of the 2010 Ethiopian SAM provides
interesting information on commodity use pattern by commodity type (production for home
consumption versus market consumption). See Table 5.2. Consumption of own produced
tood and total commodities reaches to 15 and 25% of aggregate food and total commodity
demand at national level. These reach to 60 and 50%, respectively, for some rural
households to average to as large as 49 and 31% for rural households. Urban households are
overwhelmingly dependant on marketed commodities potentially exposing them to the

effects of commodity price shocks.

Table 5.2: Composition of commodity demand

Households HPHC Food Marketed Food = HPHCAIl  Marketed All
Drought prone highland 56.0 44.0 e 66.5
Drought prone lowland 66.3 8B 52.2 47.8
Moisture sufficient highland 46.5 53.5 28.8 71.2
Moisture sufficient lowland 28.8 71.2 11.9 88.1

Rural 49.4 50.6 31.6 68.4
Other urban 0.5 99.5 0.4 99.6
Major urban 0.4 99.6 0.3 99.7

Source: Own computation based on the 2010 SAM for Ethiopia

On top of the core database, set of satellite accounts are used to record model
elasticities (mainly consumption, trade and production elasticities) and more importantly
factor use by activities and factor supplies by domestic and foreign institutions so that
physical factor supplies by households can be traced, factor use in HPHC activities can be
constrained to factor supply by the households engaged in the HPHC activities and that the
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distribution of factor incomes to households can be mapped to changes in the physical

distribution of their factor endowments, i.e., transition across skill types for example.

5.2. Model structure
The incorporation of HPHC under non-separability assumption also has important
modelling implications mainly related to behavioural specifications on commodity
consumption and factor allocation decisions while it might also require modifying the
production relationships in the baseline models so that production systems in peasant

economies are properly represented.

5.2.1. Production structure
Production follows multi-level nested structure (Figure 5.2) where household and non-
household enterprises aim at maximising profit by employing the optimum level of factors
and intermediate inputs. All activities are generally assumed to use nested CES technology,
but different producers may have different values of substitution elasticity. Specifically, the
production nesting structure in the STAGE model discussed in McDonald (2007) is
modified to feet to the production nesting considered appropriate for the kind of economies
this study focuses. Note that at least labour use by household enterprises for producing for
own consumption is constrained by the household’s own labour endowment and this

condition is imposed in the labour market equilibrium condition.

At the lowest strata of the nest, physical land is combined with irrigation to form
land-irrigation aggregate. This aggregate input is then aggregated with fertilizer to form
land-irrigation-fertilizer input which is used in the agricultural sector. This way of
aggregating land, irrigation and fertilizer across different stages helps capture the different
rate of substitution among the inputs; it helps to account the close substitutability between
land and irrigation in efficiency levels. On the other hand, labour is aggregated by skill at
the very lowest nest of this side of the production structure. The aggregate skill classes are
then combined to form aggregate labour factor at regional level. This aggregate labour
tactor is combined with non-agricultural capital and agricultural capital to form aggregate
non-land value added input. At the very top of the production nest, aggregate value added

inputs are combined with intermediate commodities to generate output of each activity.

Accommodating this nesting structure in the production block of STAGE requires

modifying the production nesting and incorporating irrigation and fertilizer commodities as
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part of the value added and not as part of intermediate inputs in production. Overall, the

nesting structure shows that focus is given to the agricultural sector.

Figure 5.2: Nested production relationships in STAGE

Output

Intermediate Inputs Value Added_Irrigation_Fertilizer

N

Int,y, Inty, Int., Labour_Nagcap_Agcap Land_Irrigation_Fertilizer
Labour Nagcap Agcap Fertilizer Land_Irrigation
Labp, Labg, Labg, Land Irrigation

Source: Own compilation

5.2.2. Consumer behaviour under HPHC
Consumers’ behaviour is defined by a two-stage consumption nesting (Figure 5.3) such that
households demand for commodities can reflect the source of commodities as defined in the
SAM. At the bottom of the consumption nest is a CES demand system where pair of
notionally identical home produced and marketed commodities are combined to provide
aggregate consumption of the commodity. Consumers decide on the optimal combination of
these two types of commodities based on their relative prices subject to the imperfect
substitution elasticity defined effectively as part of the CES function. The choice of CES at
this stage of the nest does the purpose as semi-subsistence households will not be worried
about the source of the commodities (i.e., home produced teft or marketed teff) in fulfilling
their subsistence levels of consumption. At the top of the nest, consumers maximise their
utility from the consumption of a set of combined commodities (from the lower nest) subject

to their budget constraints and the LES demand systems derived from Stone-Geary utility




tunction. LES demand systems split subsistence consumption, which is still a dominant
phenomenon in low-income countries, from discretionary consumption where the amount of
household budget on discretionary demand is a residual component of total household
consumption budget and committed expenditure on subsistence demand. The subsistence
and discretionary consumption expenditure is decided over the composite of (HPHC and

market) commodities generated in the lower nest of the consumption tree.

Figure 5.3: Nested consumption relationships with HPHC and marketed commodities

Total Consumption

LES
Pair of HPHC and marketd comm. Solely marketed comm.
CES
HPHC comm. ¢’ Marketed comm.'c’

Source: Own compilation

5.2.8. Factor market under HPHC
Accounting for HPHC has rather considerable implications on how factor supply is defined,
since HPHC activities by a household fully rely on its own factors.** Employing hired
labour from the market means selling the output so as to pay for the factor, which in turn
effectively implies non-existence of HPHC. However, the use of family labour for HPHC
activities means that the labour cannot be available for other activities at the same time. The
assumption here is that factors used for each activity are perfectly separable, i.e., the same
tactor cannot be used at the same time in multiple activities. This left a semi-subsistence

household with a daunting task of deciding where to allocate labour: to HPHC activities or

* In models which recognise factor ownership and contribution to the factor market by enterprises
and other institutions, factor supply has to be broadly defined at institutional level.

5 As indicated somewhere else above, for simplicity, the model development focuses only on labour
for the moment.
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the labour market.¢ This raises complication on how i) labour supply should be defined and

i1) its mobility across regions, sectors, and skill types should be captured.

The first issue principally demands defining labour supply at the
household/institutional level. This further requires recording the supply of labour at the
household level than at the economy wide level which has been the practice in most
economy wide models. National labour force surveys and population censuses can provide
rich data on households” endowment of labour. Unlike the classical case where the allocation
of labour across alternative uses depends on relative factor returns as solved from the
household’s maximisation problem given its labour endowment, the household’s labour
allocation decision under HPHC also depends on its consumption behaviour which can be
captured by the distribution of consumption of own output and the initial allocation of

labour in the HPHC activities.

The second issue is related to labour mobility or transition across alternative uses and
labour segments (such as geographically and across skill types) in response to changes in
incentives. Applied CGE models tend to follow CET or constant elasticity labour supply
JSunction to capture labour mobility with the assumption that labour mobility is imperfect.
However, the standard assumption in CGE models is that factor incomes are distributed to
households in fixed proportion (i.e., factor income shares are fixed), an assumption which
requires that (McDonald, 2010): 1) labour is fully employed, and ii) that each household’s
endowment of labour 1s fixed. Nevertheless, in situations where labour is allowed to transit
from one employment regime to the other or across skill types, the fixed share assumption
becomes no more feasible and any transition will have important implications on the
distributional aspect of the model on households. Following the suggestion in McDonald
(2010), this problem is resolved in this version of the STAGE model by replacing the matrix
of fixed share coefficients that controls the functional distribution of income by a matrix of

variables that tracks changes in the supply of each labour type by each household.

5.3. Model closure and market clearing conditions
Model closure and market clearing conditions are tricky conditions in CGE modelling.
Hence, the modeller needs to rely on the best of his informed judgment on the workings of
the economy in relation to the behaviours of economic agents such as savers, investors and

the government and the interaction the domestic economy has with the rest of the world.

6 See McDonald (2010) for detailed presentation of factor allocation implications of incorporating
HPHC activities in CGE models.
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With regard to the interaction of the economy with the rest of the world, a small country
assumption is imposed, i.e., the country is assumed to be a price taker in the export and
import markets. Saving-driven investment closure is imposed such that investment adjusts
endogenously to the availability of loanable funds. The level of foreign savings is also fixed
and the exchange rate is the equilibrating variable. We also assume that the government
savings are fixed and the government expenditure is allowed to freely adjust. Furthermore,

tactors are assumed to be fully employed and labour is mobile across sectors.
6. Simulations and Results

6.1. Simulation scenarios
This study examines a total of three major simulations under two major classes: scenarios
related to changes in border prices associated with external price shocks and scenarios on
possible changes in trade and transport margins due to improvements in soft and hard
infrastructures. Specifically, the study investigates the impacts on production, consumption,
and supply decisions of rural households in response to changes in border prices and
marketing margins under a situation of considerable HPHC in a non-separable fashion. The
distributional and welfare implications of such changes on rural and urban households are
also examined. Equivalent variation (EV), measured as percentage share of households
initial consumption expenditures, is used to assess the welfare implications. Technically
speaking, EV is the income change the representative household is prepared to accept, in the

new situation, to avoid the policy or exogenous change (Creedy, 2000).

6.1.1. Changes in border prices
World price of commodities has been erratic over the past few years where commodity
prices have increased by about 47% between 2007-2011 and by 20 and 16% in 2007 and
2008 alone, respectively, where food prices achieved their peaks (FAO,2014). Such surges in
commodity prices can easily diffuse to domestic commodity markets especially in developing
countries as governments have very little capacity to stabilise local prices. The poverty and
distributional effects of such shocks has been of interest for national and international

development agents.

To assess the differential effects of changes in commodity prices on different
representative household groups (RHGs) when HPHC is accounted for in general

equilibrium models, exogenous rises in world prices of imports are considered. Specifically,
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the price impulses evaluated in this study affect the domestic price formation process

through the relationship:

PM, = pwm, * (1 +tm.) * ER

where PM, is import price for commodity ¢ in local currency, pwmg is cif price of imports in

foreign currency units, tm, is tax rate on imports and ER is the exchange rate measuring
the price of a foreign currency in local currency units. The border price simulations take on

pwm, in the import price equation.

The experiments considered here are that how would different households, mainly
with deferent level of reliance on HPHC, be affected if world prices for i) all commodities, ii)
tood commodities and iii) non-food commodities increase by 10%, respectively, via-a-vis the
level at the base scenarios. Since a rise in world price of commodities means a higher price
for Ethiopian exports, a 5% rise in the country’s exports is also assumed under this scenario.
The less than proportionate rise in price of the country’s exports is due to the primary
nature of the exports which generally fetch lower prices and face stift competition in the

international market.

Since the change in world price of imports will affect the total import bill of the
country and hence the import tax revenue, and since a fixed government/internal balance is
assumed in the model closure, a tax replacement mechanism need to be established to
maintain the internal balance. Apart from import tax which accounts for 59% of government
tax revenue, VAT, sales tax and income tax are the main sources of tax revenue where these
account 22, 11 and 7% of total tax revenue, respectively, whereas excise tax contributes to
only 1% of tax revenue. Since the import tax is set fixed to maintain the government saving
after the change in border prices, VAT, sales tax, income tax, and excise tax are the options
available to be used as tax replacement instruments to maintain fixed government balance
by compensating for tax revenue changes (loss or gain). The choice of tax replacement
instrument should depend on the general patterns of tax reforms in countries which are
sometimes recommended by international financial institutions such as International
Monetary Fund (IMF). The trend in this regard is towards reducing tarift rates (import and
export taxes) and relying more on consumption taxes (VAT and sales taxes) than on
production taxes (Lauren et al., 2008). As a result introducing and reforming the VAT

system has become the centerpiece of increasing tax revenue in most developing countries
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including Ethiopia.” Hence VAT is selected as the baseline tax replacement instrument

where internal balance is maintained through an endogenous change in the VAT rate.

However, VAT is known for its regressivity (Lauren et al., 2008) (by raising the price
of commodities that are important for the poor) and that relying heavily on VAT as a source
of tax revenue would miss out the redistributive or equity role of governments as inequality
is severe in developing countries. As a result a progressive direct/income tax following
multiplicative adjustment is introduced as alternative tax replacement instrument. The shift
from a ‘regressive’ VAT to a progressive and multiplicative income tax would provide a

clear picture for sensitivity analysis.

On top of changing the tax replacement instrument, extra sensitivity analysis are run
by switching the saving-investment closure and changing the magnitude of the simulated
changes. Specifically, the baseline saving driven investment closure is switched to
investment driven saving balance. The sensitivity analysis is also extended by considering
different rates of increase in the world price of imports and comparing the results with the

scenario of a 10% exogenous shock on prices of all, food and non-food commodity groups.

6.1.2. Changes in trade and transport margins
The commodity markets in developing countries are still characterised by significant trade
and transport margins, contributing their parts to the exceptionally high cost-of-living for
some groups of households while limiting market participation in the product and factor
markets for others. As a result, reducing the high marketing margins has remained to be a
policy challenge facing these countries. To examine how different groups of consumers and
producers fare if the government invests on reducing trade and transport margins,
alternative scenarios are run: (i) a decline in quantity of margins per unit of domestic
demand in the economy, and (ii) an improvement in the efficiency of activities that produce
margin services, i.e. transport, communication and trade activities relative to other
activities. The impacts of these shocks to the general equilibrium system are propagated

mainly through purchaser prices:

PQD. = PQS, * (1 + ts. + tex,) + (Z loqttqqum,c) * PTTm)
m

7 There is no intension at the moment to get in detail into the debate in the tax literature and the
general ‘one fits all” critics to international financial institutions.
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where PQD, is purchaser price of commodity ¢, PQS, is supply price, ts, is sales tax rate,

tex, is excise tax rate, PTTy, is price of trade and transport margin m, and {oqttqqen,) is

quantity of margin m used per unit of domestic demand. While simulation (i) affects the
economy through ioqttqqm ), simulation (ii) aftects PTT,, by affecting the efficiency of

margin services provision.

Quantity of margin services: Improvement in trade and transport margins can be reflected in
the quantity of margin services required to facilitate trade in the economy implying a
reduction in the gap between producers and purchasers prices as reflected in the domestic
price formation process. Decline in quantity of margins affect domestic prices of
commodities by reducing per unit price of margin services. Scenarios of 20% and 50%
decrease in quantities of both trade and transport margins are assumed (due to the greater
room for reducing per unit quantities of margin services in the country) over the baseline

level. The simulation scenarios are then compared with alternative rates of decrease in

ioqttqq and results under different closure rules.

Efficiency of margin services: An alternative to the above simulation is improvement in the
efficiency of activities that produce margin services. The production and welfare
implications of such improvements in the efficiency of margin services provision could difter
across activities and households. Under this simulation scenario, a 20% and 50% increase in
the efficiency of activities that produce margin services is assumed over the baseline level. It
is assumed that such improvement in efficiency would increase producer prices and decrease
consumer prices thereby increasing overall production and economic welfare, and more
strongly so for agents facing high trade and transport costs. Sensitivity analyses are also

run.
6.2. Discussion of results: changes in border prices

6.2.1. Production
Changes in border prices of imports have implications on domestic production of
commodities mainly by affecting the cost structure of activities based on the extent to which
the activities are integrated with international commodity markets; as source of
intermediate inputs for example. The impacts of three sources of increase in commodity
prices are considered: all commodities, food commodities and non-food commodities. When
the simulated rise in commodity prices come from all commodities, the production of

marketed commodities declines considerably as compared to HPHC commodities. The
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production of HPHC non-food commodities rather increases in response to this border price
shock although HPHC non-food commodities account to only 38.5% of total household
consumption. The decline in the production of marketed commodities is down to the rise in
cost of production due to high price of intermediate inputs. A similar rate of shock on
import prices of non-food commodities has a much stronger effect on the production of food
and non-food HPHC and marketed commodities in a consistent way to the impact of an

overall rise in border prices.

The case of exogenous increase in import prices of food commodities is different than
the observations discussed above and is rather interesting. This particular shock increases
the production of HPHC and marketed commodities where the impact is stronger on food
production. The rise in domestic production is convincing as a shock to the prices of food
imports will not considerably affect the cost structure of producers but rather creates an
incentive to local producers due to the growing domestic price of food. In terms of types of
commodities by source, the production of commodities for own use is less affected as

compared to production for the market.

Figure 6.1: Simulated changes (%) in production by commodities
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-2.50
i 10%(5%) increase in price of non-food commodities

Source: Own computation based on model results

Another way of looking at the production implications of border price shock is the
relative consequences of the shock on different types of activities, manly across household
and non-household activities. The impacts of the price shocks on commodity production
discussed above are the reflection of how the simulated price changes affect activities. It can

be noted from Table 6.1 that exogenous increase in prices of non-food and all commodities
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consistently discourages production by both household (rural and urban) and non-
household enterprises although the impact is smaller for rural household activities; this can
be justified by the considerable reliance of rural households on HPHC and local
intermediate inputs and the big share of household owned value added factors in
production.® Although the increase in domestic production (by all activities) in response to
exogenous increase in border prices of food commodities looks puzzling at first, the increase
could however be due to a positive response by domestic producers to the price incentive.
Note also that the greater response comes from household activities which also take into
account the households consumption behaviour as consumers when making production
decisions as producers and it is rational to expect these agents to try and satisty their own

consumption needs when prices of marketed commodities increase.

Table 6.1: Simulated changes (%) in production by activities and commodities

Source of price change

All commodities Food commodities Non-food commodities

Drought prone highland -0.49 0.94 -1.44
Drought prone lowland -1.81 0.72 -2.55
Moisture sufficient highland -1.24 0.53 -1.78
Moisture sufficient lowland -1.76 1.67 -3.40

Rural -1.33 0.97 -2.29
Urban -0.48 5.00 -5.85
Non-household agricultural -1.91 0.29 -2.23
Non-household non-agric.l -1.11 0.41 -1.50

Source: Own computation based on model results

6.2.2. Consumption
Exogenous increase in commodity prices has impacts of different magnitude across
household groups where the overall impact on consumption is negative for urban
households irrespective of the group of commodities for which import price rises. On the
other hand, rural households experience a slight net expansion in consumption when an
exogenous increase in prices of food commodities is considered. These households increase
the consumption of HPHC food and marketed food and non-food commodities. However,
when increase in prices of non-food and all commodities are considered, both rural and
urban households experience a decline in consumption although the percentage drop in
consumption is higher for urban households. For example, a 10% increase in import prices

of non-food commodities leads to a 3.3 and 2.9% drop in consumption of marketed non-food

8 Value added inputs contribute to 91% of input cost for household activities compared to 64% for
non-household enterprises.
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commodities for major urban and other urban households as compared to a 2.1% drop for

rural households.

Apart from developments in the income dimension of the household, changes in
quantity consumption is influenced by movements in domestic prices of commodities
associated with the changes in border prices. The price development shows that the
domestic price of non-marketed commodities responded hugely (in relative terms) to the
import price shocks. This accompanied rise in domestic price of non-marketed commodities
partly explains the considerable drop in consumption. It is interesting to note that the
prices of HPHC commodities move up together with the simulated growth in border prices
tfor (marketed) food. This is due to the close substitution between pairs of notionally
identical HPHC and marketed commodities causing the prices for HPHC commodities to
increase. The role of cost of production should rather be more direct and strong in

determining purchaser prices.

Table 6.2: Simulated changes (%) in consumption

Source of price change
All Food Non-food
commodities commodities commodities
Rural households HPHC Food -0.09 0.36 -0.44
HPHC Non-food 2.48 -1.25 3.76
Market Food -1.97 0.28 -2.28
Market Non-food -2.18 1.72 -3.70
Other urban households HPHC Food -0.09 -0.06 -0.03
HPHC Non-food 0.74 -1.65 2.42
Market Food -2.50 -0.72 -1.81
Market Non-food -2.91 0.57 -3.39
Major urban households HPHC Food -0.20 -0.13 -0.06
HPHC Non-food 0.47 -1.87 2.37
Market Food -2.95 -1.03 -1.95
Market Non-food -3.31 0.26 -3.50

Source: Own computation based on model results

6.2.3. Supply
Local commodity supply is a function of domestic production for domestic supply and
import supply. The impact of border price shock on domestic supply of the four commodity
groups is identical in direction when the shock comes from non-food and all commodities.
The case of a positive border price shock on food commodities is unique. A 10% rise in
border prices of all commodities with import demand function (together with a less than

proportionate increase in price of all of Ethiopia’s exports) leads to a contraction of the
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supply of food and non-food marketed commodities by about 2.7 to 8.7%, respectively, with
a very marginal impact on supply of HPHC commodities (Figure 6.2). The impact of a
similar level import price shock on non-food commodities is stronger on all four groups of
commodities. If the rise in world price of imports is restricted to food commodities, the
consequences of such a shock are opposite in direction but weaker in magnitude as

compared to the observation under the previous two cases.

Figure 6.2: Simulated changes (%) in commodity supplies
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Source: Own computation based on model results

6.2.4. Welfare changes
Table 6.3 presents the welfare impacts (measured by the equivalent variation associated
with the change as a percentage of initial consumption expenditure) of exogenous rise in
border prices of food, non-food and all commodities. Owing to the considerably different
magnitudes of the impacts of exogenous increase in import prices (accompanied by a rise in
prices of the country’s exports) of commodities on various determinants of welfare (i.e.,
production(incomes), commodity supplies, consumption, and prices) on different groups of
the community, the total welfare impacts of the changes are also considerably different
across representative households although the overall welfare effects are marginal-the small
welfare impacts of border price changes indicate the role of HPHC in insulating the impact
of such shocks in peasant economies where more than 80% of households are farm
households with more than half of their consumption expenditure covered by production for

own consumption. This is evidenced by the 1.3% decline in expenditures of rural households
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(which is lower by 40%) as compared to about 3.0% for urban households when rise in

import price of all commodities is considered.

The role of HPHC is much more pronounced when one examines the welfare changes
associated with a 10% increase in border prices of food commodities; rural households are
completely immune from adverse welfare implications although food accounts to about 60%
of total expenditures of these households. Rural households experience welfare loss when
the prices of non-food imports increase. This is because about 73% of non-food consumption
by rural households comes from the market. Urban households face welfare loss when the
prices of any class of commodities are increasing and the loss is consistently higher for this

group of households as compared to their rural counterparts.

Table 6.3: Simulated changes (%) in welfare as measured by equivalent variation

Source of price change

All commodities Food commodities Non-food commodities

Drought prone highland -1.42 0.73 -2.12
Drought prone lowland -1.28 0.07 -1.27
Moisture sufficient highland -1.25 1.27 -2.48
Moisture sufficient lowland -1.09 0.63 -1.68

Rural -1.25 0.67 -1.89
Other urban -2.67 0.07 -2.70
Major urban -3.20 -0.15 -3.01

Source: Own computation based on model results
6.3. Sensitivity analysis: changes in border prices

6.3.1. VAT and direct tax replacement schemes
This section examines whether the results discussed above using VAT replacement scheme
are different from those based on the direct/income tax replacement scheme; i.e., the section
examines the sensitivity of results to tax replacement closure. The sensitivity analysis
focuses on the welfare impacts as welfare provide a holistic picture of what is happening in

the model as the tax replacement option is switched.

Table 6.4 shows that the welfare loss (gain) is higher (lower) irrespective of household
groups when the tax replacement chosen is VAT as compared to the alternative case of
income tax (compare Table 6.3 and Table 6.4). Both rural and urban households seem to
gain (see the positive changes in Table 6.4) from the rise in border prices of all and food
commodities under income tax adjustment as compare to the marginal loss under the

baseline VAT adjustment. For example, a 10% increase in price of imported commodities
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increases the welfare (as percentage share of initial consumption expenditure) of rural
households by 0.45% under the income tax replacement as compared to a 1.25% drop under
the VAT replacement rule. This is due to a relatively small increase in domestic price of
commodities in the face of a considerable expansion in household incomes under the income
tax replacement alternative. What is more peculiar to the results in Table 6.4 as compared
to those in Table 6.3 is that the welfare gains/losses are higher/lower for urban households
as compared to rural households. This is due to a decline or only marginal increase in
consumption of marketed commodities by rural households’ vis-a-vis the magnitude of the

response by their urban counterparts.

Table 6.4: Simulated changes (%) in welfare as measured by equivalent variation: alternative

Source of price change

All commodities Food commodities Non-food commodities

Drought prone highland 1.16 2.80 -1.09
Drought prone lowland -1.16 0.17 -1.29
Moisture sufficient highland 2.13 3.97 -1.11
Moisture sufficient lowland -0.33 1.80 -1.44

Rural 0.45 2.06 -1.23
Other urban 5.29 6.64 0.62
Major urban 4.76 6.43 0.33

Source: Own computation based on model results

6.3.2. Investment-saving closure swop
The sensitivity analysis here compares the baseline results where a saving driven
investment was assumed with the results under alternative investment-saving closure rule,
L.e., investment driven saving balance. The share of domestic final demand of investment is
fixed and households and enterprises savings rates are made to vary equiproportionately.

VAT is the tax replacement instrument.

The comparison of the welfare impacts of exogenous change in border prices under
these two investment-saving closure rules is made in terms of the directions and differences
in the magnitudes of the changes. The simulation results under investment driven savings
balance are closely consistent with the results under the baseline investment-saving closure
assumption in terms of direction of the impacts of the shock but the magnitude of the
impacts significantly differ between the two scenarios (Table 6.5). The differences (in
percent) between the welfare changes are bigger when food price shocks are considered.

Note that the baseline scenario understates the net welfare impact on rural households
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when a simulated rise in food prices are considered and slightly overstates the welfare

impact when an exogenous rise in non-food commodities is examined.

Table 6.5: Comparison of the welfare changes under alternative investment-saving closures

Source of price change

Food Non-food
Direction* Difference (%) Direction  Difference (%)
Drought prone highland +ve,+ve -15.0 -ve,-ve 4.4
Drought prone lowland +ve,+ve -295.1 -ve,-ve 13.6
Moisture sufficient highland +ve,+ve -3.6 -ve,-ve 1.5
Moisture sufficient lowland +ve,+ve -5.2 -ve,-ve 1.6
Rural +ve,+ve -14.5 -ve,-ve 4.4
Other urban +ve,+ve -31.1 -ve,-ve 0.6
Major urban -ve,-ve 10.5 -ve,-ve 0.4

Source: Own computation based on model results
*The direction indicates the effects on welfare from the baseline scenario and alternative
investment-saving closure rules, in order.

6.3.3. Sensitivity of welfare changes to magnitude of shocks
The discussion so far has been on the production, consumption, commodity supply and
welfare impacts of a hypothetical10% increase in border prices when consumption by some
segment of the population is dominated by own account consumption. How sensitive are
model results to alternative magnitude of shocks? To answer this, price shock levels below
(5%) and above (20%) the baseline hypothetical change in border prices discussed so far are
picked. A corresponding 2% and 10% increase in prices of the country’s exports are also
assumed, respectively, jointly with the import price shocks. As is the case above, we restrict
our sensitivity analysis to the resultant welfare changes. Discussion is based on the baseline

closures: under saving driven investment closure and VAT tax replacement alternative.

The overall observation from the series of simulations is that increase in border prices
of imports accompanied by a less than proportionate rise in prices of the country’s exports
would negatively affect the welfare of urban households more than it affects that of rural
households. The differences on welfare eftects between these broad groups of households
reach as high as 60% although the effects are small in percentage terms (See Figure 6.3). It
can also be noted that the welfare impact becomes stronger as the magnitude of the
simulated change in world prices increase as seen from the increasing slope of the lines in

the figure.

When the simulated increase in world prices of all imports increase stepwise

(accompanied by equiproportional increase in prices of Ethiopia’s exports), the magnitude of
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the welfare loss moves on the same direction (increases) for both rural and urban
households. This is evidenced by the declining lines in the first part of Figure 6.3 where
welfare changes get more negative as the magnitude of border price shock increases from
5% to 20%. Likewise, the welfare loss increases as a higher percent increase in import prices

of non-food commodities is considered.

Meanwhile, as the change in prices of imported food commodities increases
(accompanied by equiproportional increase in prices of Ethiopia’s food exports), the welfare
gain for rural households increases while major urban households continue loosing. Their
considerable reliance on HPHC commodities as a source of food seems to insulate rural
households from the adverse welfare impacts of international price shocks as compared to

urban households who almost fully rely on market commodities.

Figure 6.3: Sensitivity of welfare changes (%) to magnitude of price shocks
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Source: Own computation based on model results

6.4. Discussion of results: changes in trade and transport margins
Due to a strong room for improving margin services in the country, this section examines
the effect of infrastructural improvements that would (i) cut marketing margins by 20 and
50% as the first set of simulations and (ii) increase the productivity of activities that produce

trade and transport services by 20 and 50% as the second set of experiments.

6.4.1. Production
Changes in demand for margin services and improvements in the efficiency of margin
services provision have considerable impacts on activities and production of commodities.

Although both household and non-household activities experience expansion, non-
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household activities face the strongest impact of improvements in margin services. For
example, Table 6.6 shows that a 20% increase in efficiency of marketing margin services
provision increases overall production by household activities by about 3.0% and that of
non-household activities by about 8.5%. Non-household non-agricultural activities
experience the most significant expansion as these activities use a lot of margin services. A
20% decline in quantity of margin services per unit of domestic demand increases economic
activity by household and non-household enterprises by 2.5 and 5.9%, respectively. The

effect is much strong it per unit quantity of margin services needed declines by 50%.

In terms of production by commodity, efficiency improvements and decline in
quantities of per unit margin services increase the production of marketed commodities
more strongly than the production of HPHC commodities indicating that market supply
responds more than production for own consumption and that producers become more
integrated to the market. The production of marketed non-food commodities increases by

11-15% if the state of marketing margin in the country improves by half.

Table 6.6: Simulated changes (%) in production by activities and commodities®

adva*1.20 adva*1.50 ioqttqq*0.80 ioqttqq *0.50

Activities
Drought prone highland 1.8 2.59 0.87 2.24
Drought prone lowland 2.93 5.73 1.91 4.85
Moisture sufficient highland 2.46 5.01 1.84 4.70
Moisture sufficient lowland 1.90 3.71 2.22 5.69

Rural 2.16 4.26 1.71 4.37
Urban 3.77 6.67 3.32 8.39
Non-household agricultural 2.11 4.63 5.72 15.64
Non-household non-agricultural 4.78 11.28 6.06 19.48
Commodities
HPHC Food 1.20 2.33 0.34 0.89
HPHC Non-food 1.19 2.16 0.46 1.28
Market Food 1.87 2.81 3.04 9.00
Market Non-food 4.68 11.03 4.82 15.26

Source: Own computation based on model results

6.4.2. Consumption
Simulated improvements in trade and transport margins improve the consumption of
marketed commodities while the consumption of HPHC commodities declines as households

become more dependent on markets. For example, a 50% increase in efficiency of activities

9 adva is variable capturing the efficiency in production and iogttqq is a parameter indicating the
quantity of margin services used per unit of domestic demand.
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that produce margin services, i.e., transport, communication, and trade, would increase the
consumption of marketed food by 5.1, 3.9 and 2.8% by rural, other urban and major urban
households, respectively (Table 6.7). Meanwhile, halving the current level of margin
services required per unit of domestic demand would increase market consumption by a
stronger magnitude of 12.6, 8.3 and 7.6% by rural, other urban, and major urban
households, respectively, although the increase comes at the expense of HPHC. This result
is theoretically consistent as a decline in marketed margins would reduce the gap between
producers and purchasers prices thereby increasing the incentive for agents to engage in

markets.

Table 6.7: Simulated changes (%) in consumption

adva*1.20 adva*1.50 ioqttqq*0.80 ioqttqq *0.50
Rural households HPHC Food 0.37 0.65 -0.71 -1.72
HPHC Non-food 0.10 0.03 -1.30 -2.97
Market Food 2.73 5.18 4.73 12.59
Market Non-food 1.52 3.11 1.58 3.86
Other urban HPHC Food -0.05 -0.11 -0.51 -1.80
households HPHC Non-food 0.58 1.00 -0.15 -0.09
Market Food 2.04 3.86 3.17 8.29
Market Non-food 1.38 2.89 1.33 3.19
Major urban HPHC Food -0.20 -0.38 -0.59 -1.50
households HPHC Non-food 0.19 0.27 -0.36 -0.61
Market Food 1.47 2.78 2.90 7.57
Market Non-food 0.77 1.75 1.02 2.85

Source: Own computation based on model results

6.4.3. Supply
The change in domestic supply of HPHC commodities is a mirror image of domestic
production of these commodities. On the other hand, supply of marketed commodities is
influenced by how the supply of these commodities from domestic producers and imports
are affected by the policy change that facilitates trade and transport. Since both domestic
production and import supply of marketed commodities increase due to the policy change,
total domestic supply of marketed food and non-food commodities expand by a considerable
proportion especially when decline in quantity of margins per unit of domestic demand is
considered. The supply of marketed food increases by a range of 5-18% when the simulated
decline in quantity of margin services required per unit of domestic supply is 20-50%

(Figure 6.4). The supply of HPHC commodities also increase but only marginally.
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Figure 6.4: Simulated changes (%) in commodity supplies
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6.4.4. Welfare
Table 6.8 presents the welfare implications of reduction in marketing margins due to
infrastructural investments in Ethiopia. The result shows that infrastructural improvements
lead to gains in welfare to both rural and urban households. The relative rank of welfare
gains of rural and urban households reverses when one considers the impact of a 20-50%
improvement in efficiency of margin services provision and the same rate decline in the per
unit margin services requirement for domestic demand. If improvements in the efficiency of
margin services provision are considered, rural households enjoy bigger expansions in their
welfares in relation to urban households and the reverse is true in the case of decline in per-
unit margin service requirement. While in the former case the welfare gains to rural
households are larger by 0.7 and 1.2 percentage points (where changes in welfare is
measured as percentage of initial household consumption expenditure) for a 20 and 50%
shock, respectively, the welfare gains to urban households are greater by 0.2 and 0.4
percentage points for similar level of shocks to per unit margin requirement. The gain in
welfare by households is due to expansion in consumption and reduction in commodity
prices, among others, as the historically high marketing margins facing the households

decline.
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Table 6.8: Simulated changes (%) in welfare as measured by equivalent variation

adva*1.20  adva*1.50 loqttqq*0.80  ioqttqq *0.50

Drought prone highland 2.17 4.92 1.86 4.79
Drought prone lowland 0.98 2.48 1.02 2.5%
Moisture sufficient highland 2.89 6.50 2.12 5.44
Moisture sufficient lowland 2.45 5.60 1.68 4.2

Rural 2.12 4.88 1.67 4.27
Other urban 1.84 4.57 2.02 5.10
Major urban 1.02 2.78 1.70 4.28

Source: Own computation based on model results
6.5. Sensitivity analysis: changes in trade and transport margins

6.5.1. Investment-saving closure swop
An alternative to the baseline neoclassical saving driven investment closure is investment
driven saving closure. Switching from the former to the later closure rule causes a
considerable change in simulation outcomes both in terms of the magnitude of the welfare
impacts and relative distributional effect across household groups. In terms of magnitude,
the welfare impacts of a same level improvement in the efficiency of margin services
provision fall by about 40 and 10% for rural and urban households, respectively, as the
baseline investment-saving closure rule is replaced by an investment driven saving closure.
A higher rate of drop in welfare gain is observed (for rural households) when a decline in

per unit margins services requirement is considered.

Table 6.9: Simulated changes (%) in welfare as measured by equivalent variation: alternative

adva*1.20  adva*1.50 loqttqq*0.80  ioqttqq *0.50

Drought prone highland 1.29 8.04 1.09 2.77
Drought prone lowland -0.66 -1.03 -0.41 -1.22
Moisture sufficient highland 2.52 5.69 1.80 4.58
Moisture sufficient lowland 2.19 5.02 1.45 3.69

Rural 1.33 3.18 0.98 2.46
Other urban 1.67 4.20 1.87 4.69
Major urban 0.89 2.50 1.59 8.97

Source: Own computation based on model results

6.5.2. Sensitivity of welfare changes to magnitude of shocks
One way of testing the sensitivity of the results is by way of observing how principal
variables behave when the magnitude of the policy shock changes. The welfare change
(Figure 6.5) shows a remarkable increase as both the magnitude of the simulated change in
per unit margin service requirement and the efficiency level of activities that produce

margin services (trade, transport and communication) increase. The result shows that rural
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households benefit the most out of any infrastructural improvement explained by increase in
efficiency of margin services provision and urban households become the main beneficiaries
if the infrastructural improvement is explained by reduction in per unit margin services for
domestic demand. Note that the benefit of such changes for other urban households

outweighs that of major urban households.

Figure 6.5: Sensitivity of welfare changes (%) to magnitude of margins changes
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7. Concluding Comments

Semi-subsistence households constitute a considerable proportion of production and
consumption with a great part of consumption by these households contributed by HPHC.
However, this dual role of households in developing countries as producers and consumers
in a non-separable fashion has been under represented in most social accounting matrices
tor such countries and economy wide behavioural models (such as CGE models). This study
bases itselt on a SAM that has been developed for a typical developing economy which 1)
explicitly identifies variants of HPHC and marketed commodities, and ii) explicitly treats
households as activities. The behavioural relationships in a CGE model are modified to
conform to these features of semi-subsistence economies. Based on the modified SAM and
CGE model, this study examines the implications for policy response of semi-subsistence
households focusing on i) changes in commodity prices, and ii) marketing margins for

demonstration purposes.

The simulations reported emphasises the extent to which changes in border prices and
trade and transport margins are translated into changes in the production and consumption

decisions of rural households and hence into rural welfare and poverty. Simulation results
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show that exogenous rise in prices of commodities aftect the production and consumption of
marketed commodities as compared to production for own use. It is also noted that price
shocks aftfect production by non-household activities more severely as compared to
production by household enterprises indicating the considerable immunity of production by
rural households from market shocks in the input market. Consistently, results on the
welfare implications of external price changes indicate that the welfare loss to rural
households are significantly lower than that of urban households, a case explained by the
considerable reliance of the former on HPHC. Results obtained from reduction in marketing
margins are also theoretically consistent and shows that both urban and rural households
can benefit a lot from infrastructural improvements although the evidence shows that rural

households benefits the most.

The result that rural households are insulated from the market means that changes in
border prices have very limited impacts upon the decisions of semi-subsistence households.
This conclusion is important since it suggests, strongly, that the welfare gains reported by
studies of trade liberalisation and reductions in the domestic agricultural supports within
developed market economies are likely to be large overestimates of the welfare implications
tor semi-subsistence households in many of the least developed economies. It should be
recalled, thus, that policy advises for developing countries should be backed-up by databases
and analytical frameworks that are properly modified to explain salient but mostly over-

sighted features of such economies including but not limited to HPHC.
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