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ABSTRACT

The commonly observed difference between house-
hold income and expenditure appears increasingly
important in the poverty reduction debate. Previous
studies that explored poverty reduction using house-
hold survey data have struggled with significant dis-
crepancies between household income and expendi-
ture but they have left them at most only arbitrarily
reconciled. However, because this difference is more
significant for the poorest households, ignoring it has
placed a significant strain on the credibility of the
poverty results without fully understanding the dif-
ferences between income and expenditure of the poor-
est households.

To address the problem of the difference between
household income and expenditure, this paper pro-
poses explaining this difference as household saving
determined within the household demand system. It
justifies this inclusion of savings in households de-
mand structures based on empirical and theoretical
grounds. Following the work of Hertel et al. (2004),
this paper performs a multilateral trade liberalization
in an adjusted GTAP model to explore the implica-
tions of such a treatment of savings on the poverty
results.

The paper finds that household saving greatly af-
fects the very poorest households that rely on selling
their own assets as a coping strategy. Even though
their ability to dissave, in general, acts positively on
the poorest households that are able to afford the basic
consumption, a falling price of capital goods greatly
reduces their wellbeing through placing more strain
on their asset reduction. The paper also finds that the
price of capital goods has opposing effects on the poor
and the rich, thus potentially increasing the size of
the poverty gap when rising, and decreasing it when
falling.

1. INTRODUCTION

Poverty research continues to be an important part of
the exploration efforts in applied economics on both
global and local scale. Because poverty is basically
an empirical issue that needs to be addressed using
real world data, it has necessitated the need for mod-
eling tools to investigate this issue. Among other
models, the inexpensive and globally consistent GTAP
model has been a natural vehicle for this kind of re-
search. Though this behavior has been more or less
successfully built into previous single country CGE
models, a few issues remain unsettled, most notably
the issue of linking household income and consump-
tion through household savings. This issue is of great
importance because the phenomenon of dissaving is
often observed among the poorest households, with
additional ramifications for households’” consumption
and wellbeing.

There are several ways of dealing with household
savings. The most common examples in literature
however employ the simple assumption of Chan et al.
(1999) that household income and expenditure are
equal, thus avoiding the issue of savings altogether.
This tendency to ignore the difference between expen-
diture and income is probably fueled by the fact that
both income and expenditure data are expensive, re-
sulting in many researchers choosing to accept them
both as identical. The World Bank Development Re-
port also follows the suit by publishing its inequality
measures based on income and expenditure in a sin-
gle table. Other authors have also chosen to assume
the equality of income and expenditure for modeling
reasons where the link between these two is unclear
and thus is assumed away. This is the case of the work
of Hertel et al. (2004).

Despite some benefits, the assumption of income
being equal to expenditure is significantly flawed and
should be dismissed. It goes fundamentally against
the observed data that show that for the majority of
households income is different from expenditure in



a systematic way where the poorest household dis-
save and richest households save. Also this sim-
plification has disastrous implications on modeling
the household demand, because allowing expendi-
ture to go to zero — as zero income is commonly ob-
served in household surveys — is incompatible with a
subsistence-based demand system, such as is the case
of the LES or AIDADS demand systems. Moreover the
distributions of income and expenditure are hardly
equal — the income distribution is much wider than
the distribution of expenditure.

With the goal of shedding more light on the issue
of household savings, this paper bridges household
income and expenditure data by introducing savings
in a consistent demand system. The demand system
of choice is the ”An Implicit Direct Additive System”
by Rimmer and Powell (1992) as this system is capa-
ble of non-monotonic consumption shares across in-
come and thus is very suitable for the consumption
side of poverty analysis (Hertel ef al., 2004). Even
though this system is generally estimated with con-
sumption goods (Reimer and Hertel, 2003), the pre-
vious treatment of AIDADS’ close relative, LES sys-
tem, has shown that the introduction of savings is pos-
sible. In introducing savings into the AIDADS sys-
tem, the chapter closely follows the method of Lluch
(1973) who introduces savings into LES by solving
an intertemporal utility maximization problem and
the method of Howe (1975) who further shows that
this methodologically rigorous treatment of savings is
identical to savings being considered as just another
consumption good in a static optimization problem.

Similarly to the treatment of Harrison et al. (2002)
and Hertel et al. (2004), this paper uses a micro-based
version of the GTAP model that retains its full, global
CGE capacity and - in addition to that - integrates
sound microeconomic modules for multiple countries.
Based on the work of Hertel et al. (2004), these micro
modules incorporate samples of households divided
into relevant groups stratified by income source. The
stratification is aimed at improving the model’s ability
to address poverty issues for different types of house-
holds. Each household’s behavior is modeled sepa-
rately, replacing the original regional private house-
hold agent with a set of households. The households’
endowments are determined exogenously by the ob-
served household survey data. The preferences of
the households are AIDADS with the parameters es-
timated econometrically in other studies (Hertel et al.,
2004). Saving and transfers are explicitly modeled by
separating private savings out of the current regional
savings and determining them endogenously by each
household. The framework is general enough to per-
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Fig. 1. A scatter-plot of household income and ex-
penditure in Indonesia and the 45 degree line. Each
point represents the average expenditure of a cluster
of households with similar income.

mit dis-saving by the poorest households, as is often
observed in the survey data.

The data used for the model consist of the origi-
nal GTAP data base that has been reconciled with the
available household survey data, and the sample of
households including the information on the house-
hold savings and transfers. In this paper, the microe-
conomic data are available for fourteen regions. Most
of the parameters used in the new model come from
the original GTAP parameters, with the exception of
the AIDADS parameters, which come from indepen-
dent studies on consumer demand.

2. INCLUSION OF SAVINGS IN HOUSEHOLD
DEMAND

Treatment of savings is an important issue in recon-
ciling household income and expenditure reported by
various household surveys. In general, the house-
hold survey data suggest that household income is
different from expenditure. Because the level of this
discrepancy appears to be positively correlated with
household income, it suggests that this difference rep-
resenting household savings, as typically would ex-
pect savings to be the greatest for the richest house-
holds that put aside a substantial level of their income.
Similarly, it is plausible to observe that savings tend to
drop with falling income and eventually become neg-
ative for the poorest households that instead of setting
aside some of their income sell their assets to support
their consumption. This pattern is observed in Figure
1 that plots the averages of household consumption
and incomes by household income in Indonesia.
Figure 1 makes it clear that consumption and in-
come appear in monotonic relationship not dissimilar
to the one between the demand expenditures and in-
come. This observation greatly supports the idea of



including savings along with the consumption goods
into the household demand system based on house-
hold income. Similar efforts to support such inclusion
on theoretical grounds have already been exercised
by Howe (1975) who showed that inclusion of sav-
ings into the LES demand system under some restric-
tions results in an identical demand system of Lluch
(1973) obtained by solving the LES system as an inter-
temporal utility maximization problem with deferred
consumption, or savings.

2.1. Including saving into the LES system

Howe (1975) shows that his LES system with savings
is identical to the system of Lluch (1973) only if the
subsistence level of savings equals zero. Under such
conditions, his system yields the level of savings S as
a fixed portion j; of income =

s = Bsz, 1)

which is identical to the solution of Lluch’s dynamic
optimization problem of discounted utility maximiza-
tion with infinite horizon.

Such a restrictive formulation of savings is, how-
ever, not very consistent with the data shown in Fig-
ure 1. Saving rates obviously vary with income level.
Also, this formulation does not permit negative levels
of savings, so important for the poor households.

The general expenditure demand under the LES
system is

z; =vipi + 5 |Y — Z'Yjpj 2)
J

If savings are to reach negative values, it is neces-
sary that the general LES expenditure formulation for
saving include a negative intercept, v;p;, interpreted
in the LES framework as the subsistence expenditure
level. This interpretation remains valid for the notion
of saving as well, meaning that this is the minimum
possible level of saving (or maximum level of dissav-
ing). Because this value is attained at the minimum
level of income (zero), it would make sense if the max-
imum level of dissaving equal the subsistence level of
expenditure for the rest of the goods, or

—VsPs = Z YiPj- (3)
J#s

Such a treatment would then not only permit nega-

tive saving, but it would also make zero an admissible
value for income in the demand system.

Surprisingly, establishing an adapted LES system
that would have these properties is possible with just
a minor conceptual change to the LES demand sys-
tem where the total income is thought of to consist
of two components: observed current income y and
the portion of the household assets that can be used to
purchase the subsistence level of consumption, called
subsistence reserve r, so that

z=y+r. 4)

In this system a household with zero observed in-
come will spend its subsistence reserve and will there-
fore appear to have a positive income (2 = ) under
the original LES system.

Splitting income into current income and subsis-
tence reserve produces a new LES system (NLES)
based on current income y instead of real income z,
where the level of savings s is determined as

s=—-r+ ﬂsya (5)

thus permitting negative savings for household
with income y lower than the cost of subsistence r,
making this demand system fit far better the observed
data in Figure 1.

A very useful property of any NLES demand sys-
tem is that there exists a regular LES system that yields
identical demand expenditures for each expenditure
in both systems. In other words, if we consider an
NLES demand system of n goods and saving with
the expenditure demands z (y) for each level of in-
come y, there always exists another, parallel, LES sys-
tem of n goods with expenditure demands z*(e) for
each expenditure level e with the property that these
demands are identical for the corresponding levels of
income and expenditure. Correspondence between in-
come and expenditure means the following:

e=y—al(y) =D =) O]

The existence of parallel LES and NLES demand
systems is a strong analytical argument for linking ex-
penditure and income through saving. It also means
that an existing LES demand system on expenditure
may be expanded to cover income with the addition of
saving and without disturbing the original consump-
tion shares at any income (expenditure) level.



Estimate | Standard
error
Bs (MPS) 0.3 0.06
~sps(subsistence reserve) | -148.54 1007.3

Table 1. OLS estimates of the LES saving parameters
of the income and consumption data in Indonesia.

The relationship between the parameters of NLES
and its parallel LES system is surprisingly simple.
The subsistence levels of each consumption good,
7, remain the same in both systems. The subsis-
tence level of saving in the NLES system is equal to
Ysps = — »_,; Vibi. The marginal consumption shares,
B3, change more substantially according to the follow-
ing formula

N
r__Bi

B = 15 )
where 3 and 3! represent the marginal consump-

tion shares for good 4 in the NLES and LES systems,

respectively, and [ represents the marginal propen-

sity to save.

2.2. Estimation of marginal propensity to save and
subsistence reserve in LES

Using the household survey data for Indonesia (In-
donesia, 1993), it is possible to estimate both the
marginal propensity to save (;) and the subsistence
reserve (7,ps) from the expenditure equation 2 for sav-

mng:

Ts="sps +0s | Y — Zvjpj 8
J

If we assume that equation 3 holds, equation 8 may
be rewritten as

Ts = YsDs + BsY. (9)

Equation 9 may be estimated on the available in-
come and saving data directly. The ordinary least
square estimates with standard errors are shown in Ta-
ble 1.

The estimated value of the marginal propensity to
save of 0.3 appears to be the same as the value often
assumed in macroeconomics literature. Moreover it
appears fairly significant as with some 95% probabil-
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Fig. 2. Scatter-plot of the observed and estimated ex-
penditure for the mean income of the observed clus-
ters of households in Indonesia..

ity its value lies between 0.18 and 0.42, all fairly plau-
sible values.

The value of the subsistence reserve is found as ex-
pected negative, however not too significant. As the
subsistence reserve level is determined by the less nu-
merous observations of the poorest households with
higher variance, its value is not easily anchored. Nev-
ertheless, the negative estimate is greatly supportive
of the inclusion of saving in the LES system.

2.3. Including saving into the AIDADS system

Because linking income and expenditure through sav-
ings in two parallel LES systems is so simple, it
would be very useful if a similar treatment were pos-
sible under more general demand systems, such as
the AIDADS system, which generalizes the LES sys-
tem. The bad news is that at present, it appears
that no similarly simple analytical transformation of
an income-based AIDADS system to an expenditure-
based AIDADS is possible so that both systems would
yield identical expenditure demands at parallel in-
come and expenditure. In other words, a removal of
one good from the AIDADS system renders the re-
maining demand structure non-AIDADS.
Nevertheless, the distortions between parallel
AIDADS systems are quite small in practice. I docu-
ment this by performing the transformation of a sam-
ple AIDADS system in the same way as proposed for
the LES system. The parameter values chosen for this
exercise are in Table 2. These parameters were used
to draw the distribution of consumption shares un-
der the income-based AIDADS system. The parallel



o B
Food 0.375 0.075
Manufact | 0.150 0.225
Services 0.225 0.450
Save 0.250 0.250 -
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Table 2. Parameter values in the sample AIDADS ex-
ercise.

expenditure-based AIDADS system parameters (with
asterisk) were specified as:

* Q;
a; = 1—a, (10)
b= a1
Vi =% (12)

where index i denotes the set of consumption goods
and index s the saving good.

Expenditure levels and consumption shares were
calculated first for a range of incomes y in the income-
based AIDADS system. These are shown in Figure
3. Similarly, consumption shares were calculated for
these expenditure levels in the parallel expenditure-
based AIDADS system and are shown in Figure 4.
Comparison of these two figures shows no noticeable
difference between them, suggesting that in empirical
work, the AIDADS system also permits a simple link
between expenditure and income after savings have
been included as another good.

Exepnditure share
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Fig. 3. Expenditure shares for given incomes.

3. GTAP MODEL WITH ENDOGENOUS
HOUSEHOLD SAVING

The model used in this paper is derived from the stan-
dard version 6 GTAP model. It contains 23 regions and
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Fig. 4. Expenditure shares for expenditures associated
with the income in Figure 3.
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Fig. 5. Structure of regional household expenditure.

each region is represented by a single reginal house-
hold that only determines the split of regional income
for private and public expenditure. Similarly to the
treatment of Hertel et al. (2004), private and public
spending changes at an equal rate, meaning that the
shares of private and public expenditures are kept
fixed in the model.

The model consists of 31 production commodi-
ties used in producing six consumption commodities.
Similarly to the model used by Hertel et al. (2004),
the demand for consumption in each region is now
AIDADS. Instead of a single agent representing the
private household, however, the model used in this
paper is modified to include 120 income-differentiated
households per region. All households share the same
preferences within a country described by a set of
AIDADS parameters. Figure 5 shows the basic struc-
ture of the regional household expenditure under this
treatment.

Based on the household survey data, each house-
hold’s income level and structure are determined by
its share of the region’s five primary factors (agricul-
tural profits, non-agricultural profits, skilled and un-
skilled labor and natural resources). Beside income
derived from production factors, transfers appear to
be a significant source of household income accord-
ing to the household survey data. To implement this
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phenomenon, the model introduces transfers through
a tax on national income that is delivered to the house-
holds again according to the survey data. Because the
data were insufficient to separate out public and pri-
vate transfers, they were both lumped together and
assumed to be public, financed by a tax on primary
factors. Additionally, the total burden of the tax is as-
sumed to be shared equally among each primary fac-
tor, reflecting the lack of additional data on specific
factor taxation in the household surveys. Figure 6 il-
lustrates this treatment of the transfer tax in the model.

4. EFFECT OF SAVING INCLUSION ON
POVERTY ANALYSIS

To evaluate the importance of the assumption of
household saving and dissaving, I have performed
two experiments of global multilateral trade liberal-
ization in the GTAP model, generally following the
data and method of Hertel et al. (2004): the data were
a version 5 GTAP data reconciled with household sur-
vey data for fourteen developing countries following
Ivanic (2004). The method was based on finding the
poverty level of utility and counting the poverty head-
count change in seven income-specialized strata !.

The main difference between my approach and that
of Hertel et al. (2004) consisted of my inclusion of all
income-differentiated households in the general equi-
librium model itself by breaking the private house-
hold into 140 private households, twenty households
per each stratum. This was necessary in order to ob-
serve not only the primary effect of household saving
decisions on household income, but also its effect on
the economy as a whole.

Most of the demand system used in this paper is

IThese strata are: agricultural, non-agricultural, rural labor, ur-
ban labor, transfer, rural diverse, urban diverse

based on the work of Hertel et al. (2004) who estimated
the o and 8 parameters based on household survey
income data. Because this estimation did not yield
plausible subsistence quantities, these were adopted
from the work of Hertel et al. (2000) that estimated the
AIDADS system on expenditure data.

To evaluate the effect of household saving assump-
tion on poverty, two trade liberalization simulations
were run. In the first simulation, Simulation S, house-
hold savings were inserted into each region’s AIDADS
demand structures to create parallel income-based
AIDADS demand systems. The income of each house-
hold was taken from the household survey income
data. The contrasting simulation, Simulation NS,
was run without the savings on the original demand
system, where each household’s original expenditure
was determined as the expenditure yielded by the par-
allel income-based demand system at household’s in-
come level. Starting with the parallel income and
expenditure levels, both simulations were assured to
yield the same original expenditure shares. All of
the difference between the two policy simulations was
represented by the different treatment of household
savings.

The treatment of other countries for which the
household survey data were not available was iden-
tical under both scenarios to minimize additional dis-
tortion to the results.

4.1. Change in consumer and factor prices

The main results for these two scenarios are in Tables
5 and 6. Observing the first column of the tables, it
is apparent that real income increased by almost the
same rate in both simulations. This is an expected re-
sult as the only change in the model came in the de-
mand structure, changes in which should only shift
consumption within these countries, without affecting
production efficiency or global production.

The next four columns show the changes in the real
prices of the main consumption categories: food, man-
ufactures, services and — in the case of Simulation
S — savings. The difference in demand structures
between the two simulations has clearly translated
into different demands for these commodities and the
resulting price changes. Nevertheless, the demand
systems appear very similar as the commodity price
changes are very similar, without changing the sign in
a single case. The price of food always increases, while
the price of manufactures always decreases. The price
of services generally increases with a few exceptions.
In the case of Simulation S, the price of savings gener-
ally falls, again with a few exceptions.



Even though differences in consumption goods
prices are rather small, these differences have a much
stronger impact on the returns to the factors in each
country due to the magnification effect occurring in
the GTAP model. Because food, manufactures and
services have very different factor intensities, small
changes in their prices result in much greater changes
in returns to the factors they used most intensively.
This is indeed true as shown by the rest of the columns
in the tables that show the changes to real returns to
the primary factors. They change much more pro-
foundly, many times changing the signs, between the
simulations.

4.2. Change in overall poverty

The price results of both simulations were used to
estimate the changes in the headcount of poverty in
each of the fourteen focus countries by evaluating
the changes to each household’s income and con-
sumption. Following the method of Hertel et al.
(2004), the poverty level of utility 2 was established
for each region. Then each household’s change in util-
ity was evaluated to establish whether its poverty sta-
tus has changed following each simulation. These re-
sults, shown in Table 3, suggest that the differences
in poverty changes due to different assumptions on
household saving are rather modest in most cases.
Brazil is the most notable exception where resulting
poverty is much higher under Simulation NS.

Simulation

S NS

Bangladesh | 03  -0.1
Brazil 3.0 307
Chile -4.0 -4.0

Colombia -1.0 -1.5
Indonesia 1.2 3.5

Malawi -1.2 -1.9
Mexico 0.7 09
Peru 4.4 -0.6

Philippines | -1.6 0.0
Thailand -15.7 -16.4

Uganda -04  -03
Venezuela 0.4 04
Vietnam -7.0 -6.1
Zambia -145 -12.1

Table 3. Overall percent changes of poverty head-
count in the fourteen focus countries.

2Poverty is thus defined in terms of utility derived from the
poverty level of income. Because this utility level is invariant
to changes in commodity prices, it serves as a useful measure of
poverty in simulations.

4.3. Changes in stratum poverty

Even though in all but one case overall poverty level
does not change differently between the two simu-
lations, it is possible that its structure changes more
profoundly. Because overall poverty is determined as
the weighted average of poverty in the seven strata,
it is possible that while their average does not change
much, the individual strata may experience larger per-
turbations. In order to ascertain that this structure of
poverty does not change between the simulations, Fig-
ure 7 plots poverty changes in each stratum for the
fourteen countries. The coordinates of each point in
the figure represent the change in poverty following
two simulations, where the value on the x-axis (y-axis)
represents the change following Simulation NS (Sim-
ulation S). The 45 degree line in the figure shows the
points where both values are identical and this is the
region where most of the points lie, meaning that for
most strata, poverty change does not differ much be-
tween the two simulations. Two exceptions, however,
stand out: the transfer and rural labor strata in Brazil
(labeled as Br/Tr and Br/LR). While under Simulation
S poverty among the transfer specialized households
hardly changes, under Simulation NS it increases al-
most by 250 percent. Similarly, poverty among the ru-
ral labor specialized households increases by 52 per-
cent under Simulation NS, while it only increases by
2 percent in Simulation S. These two significant differ-
ences in poverty impacts explain the big difference in
total poverty change in Brazil as the transfer and rural
labor households represent a significant portion of the
total poverty in Brazil.

Simulation "S"

—70l e A
—-80 —-60 —40 -—-20 O 20 40 200 300

Simulation "NS"

Fig. 7. Stratum poverty changes under both simula-
tions. The outliers are: Br/Tr=Brazilian transfer stra-
tum, Br/LR Brazilian rural labor stratum.



Even though poverty in this paper is defined
through the poverty level of utility, the utility is nev-
ertheless intimately attached to the level of household
income through the basic economic theory. Therefore,
household income distribution enters as a determin-
ing factor in the evaluation of policy simulation on
poverty. Its role is especially important in explaining
the vast differences in poverty between the two sim-
ulations in the case of Brazil. The particular flatness
of income distribution for some strata is documented
in Figures 8 and 9 that plot the original and updated
household income and expenditure distributions with
the respective national poverty levels of income and
expenditure for the transfer stratum. The points on the
x-axis represent the population of the transfer stratum
in Brazil, ordered by income from the left to the right.
Only the first 40% of the population is shown in order
to focus on the poor households in the stratum. The
solid horizontal line (Poverty0) in each figure shows
the level of income necessary to provide utility above
the poverty level. Also shown as a solid line (Income0)
is the actual income of each household, increasing
from the left to the right. The point of intersection
A determines the actual poverty level in the Brazilian
transfer stratum, which is approximately 5%. Follow-
ing the simulation, the utility level of poverty shifts
into the level depicted by the broken horizontal line
(Povertyl). Also the income level of each household
changes and this is captured by the other broken line
(Incomel). The new point of intersection B determines
the new poverty level following the simulation.

Figures 8 and 9 show that in this stratum a huge
portion of households are concentrated right around
the poverty level of income. This accumulation is
apparently caused by the level of transfer payments
provided by the Brazilian government coincidentally
chosen close to $1 per person per day. As a result
of this flatness in the income distribution very slight
changes in the poverty level of utility as well as in-
come can lead to very different changes in poverty,
because roughly 30% of the population of this stratum
earn a very similar amount of income.

The consequence of such an income distribution is
that it makes the poverty change particularly sensitive
to the change in the welfare for these households. As
we can see in Figure 8, a greater increase in consumer
prices under no-saving scenario causes a huge portion
of these households to fall into poverty (poverty rises
from 5% to 17%), determined at the intersection of up-
dated household expenditure and poverty level of ex-
penditure. Under the saving scenario, however, con-
sumer prices of staples rise a little less, meaning that
the same utility can be obtained for a lower cost, re-

sulting in many fewer households falling into poverty.

2.78
2.76]
2.74
2.72
2.70

2.68

Income level

2.66
2.64
2.62

2.60
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Population within stratum

—INCOMEO --INCOME1
—POVERTYO --POVERTY1

Fig. 8. Original (income0) and post-simulation (in-
comel) income levels for the transfer stratum in Brazil
and the national levels of poverty income (poverty0,
povertyl) under Simulation NS.

4.4. Effects on poverty gaps

It seems that introducing saving to the demand struc-
tures in the GTAP model does not result in many
significant changes in poverty among strata. How-
ever, despite this apparent similarity in poverty head
counts, the effect of introduced household savings
could nevertheless have a varying impact on the
households. This is because of the differences in the
spending patterns among the households with differ-
ent income levels. While the expenditure on consump-
tion goods is strictly positive for all households under
both demand systems, savings is not. While the poor
households dissave, the rich ones save. This means
that the effect of the savings price has an opposite ef-
fect on these households. When the price of savings
goes down — as is the case for many of the countries
— the poor, who sell their assets to survive will be hurt
more, because they have to sell larger quantities. On
the other hand, the rich gain because they are able to
acquire more assets for less money.

In this model, just as in the standard GTAP model,
we assume, for simplicity, that all commodities have a
single price throughout the region. Thus even though
the rich probably consume more quality and more ex-
pensive food, this fact is not captured in the model.
Similarly, the same assumption is applied to the no-
tion of the price of saving. Because it may not be clear
what the assumption of a single saving price implies
in the model, we may spend a few words describing
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Fig. 9. Original (income0) and post-simulation (in-
comel) income levels for the transfer stratum in Brazil
and the national levels of poverty income (poverty0,
povertyl) under Simulation S.

what is meant by it and how its definition affects the
conclusions stated above. In the GTAP model, price of
saving is determined by the cost of the capital goods,
suggesting that the nature of saving is to add to capi-
tal. In that respect it is plausible that this is the price
of saving that the rich face as they save. The price of
saving for the poor, however, may be different as their
dissaving includes jewelry, estate and perhaps even
consumption goods. Even though many of these items
may be bought by the richer households as saving as-
sets, the structure of saving among the rich and the
poor is probably very different and the notion of a sin-
gle price of saving faced by all comes under suspicion.
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Assuming a single saving price, its effect on welfare
is documented by Figures 10 and 11. These figures de-
pict on y-axis the percent changes of income for three
selected strata (agricultural, rural diverse and rural la-
bor) along with the expenditure effects for the Colom-
bia’s population ordered by income on x-axis. The in-
come effects are different for all strata as the compo-
sition of their incomes is different. The expenditure
effect is, on the other hand, the same for all house-
holds on the same level of income, meaning that the
consumption of a poor household is similar regardless
of where its income came from. Figure 10 shows this
expenditure effect for Simulation NS, where all of the
expenditure effect is represented by the change in cost
of consumption. Figure 11 shows the effects following
Simulation S where households spend their income on
consumption along with savings. The effects of both
are depicted in the picture.

We see that the income effects are very similar be-
tween the two simulations, a result of the fact that
the underlying income and factor incomes changed
only slightly between the simulations. However, the
expenditure effect appears vastly different especially
for the poor where, under Simulation S, it is negative
unlike in the other case where it was positive for all
households. We see that the sharp drop in the con-
sumption effect is caused by the introduction of sav-
ings whose welfare effect on households is extremely
negative due to the drop of savings prices in Colom-
bia.

The important point is that even though the overall
poverty in Colombia does not change significantly be-
tween the simulations, the change of welfare among
households is of a much different pattern. Due to the
change in saving price, the poorest are affected in a far



Poverty Gap Head Count
SImNS SimS | SimNS Sim S

Agricultural -9.2 -5.3 9.4 -7.9
Nonagricult. 1.2 1.7 1.3 1.3
Urban Labor 2.8 3.5 4.7 5.9
Rural Labor 2.5 3.2 1.9 2.5
Transfer -0.1 0.8 0.2 04
Urban Div. 1.3 2.3 1.4 1.5
Rural Div. -3.1 -1.0 -3.0 -3.1
Rural Total -1.8 -0.2 -1.5 -1.0

Table 4. Comparison of headcount and poverty gap
changes in the case of Colombia in two simulations.

more negative way. Because the overall poverty has
not changed, such a variation of impacts means an in-
crease of inequality and the poverty gap.

Table 4 shows the changes in poverty gaps and
contrasts them to the changes in poverty headcount.
When ignoring savings, both poverty gap and head-
count change in a similar manner. With the assump-
tion of household savings, however, the poverty gap
measure shows smaller reduction in poverty in most
cases among the strata in Colombia. The total results
show even more apparently that the poverty gap re-
sults are much less favorable under Simulation S.

5. CONCLUSIONS

This paper proposed adding household saving into
the general demand expenditure system. Based on the
theoretical foundations for saving inclusion in the lin-
ear expenditure demand system (LES), it suggests a
similar inclusion for the AIDADS demand system, a
generalization of the LES. It explored the implications
of such a saving inclusion on poverty by including it
in the GTAP framework and estimating the effects of
multilateral trade liberalization on poverty. By com-
paring the poverty results in a GTAP model with and
without savings, it evaluated the implications of sav-
ing inclusion.

The main conclusion of this article is that adding
savings brings about small aggregate changes in coun-
tries” income. The changes in the consumer prices are
slightly higher as the consumption demand is affected
due to the changes in the demand structure. These
changes in consumer prices then bring about some-
what more significant changes in factor prices that
change more substantially. Nevertheless, the observed
changes in consumption and factor prices result only
in minute change of poverty headcount for most of the
investigated countries.
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Despite small changes in poverty headcount, the
paper finds that the price of saving has opposite ef-
fects on the welfare of the poorest and richest house-
holds and therefore it can greatly influence the level
of the poverty gap. The explored case of Colombia
shows that rising prices of savings tend to increase
the poverty gap without changing the overall level of
poverty.
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