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Preface

Rising concern about international migration is increasingly expressed in
international discussion of development issues. Concern stems both from the perception
of migration as a threat to social stability in some migrant-receiving countries and
from the sense that migratory pressures are more likely to increase than to decrease in
the coming years. The latter reflects a view that persistent migratory outflows from
some developing countries result in part from the sense of insecurity brought about
by the lack of productive employment opportunities and low, sometimes declining,
incomes in many types of employment.

What can be done to improve employment prospects? And what can migrant-
receiving countries do to help this process, particularly in the countries where migrant
outflows are heavy? How quickly can migrant behaviour be modified as 2 result of
such efforts? These and related questions are much debated and the answers are far
from conclusive. Among other issues, we need to understand much more about the
impact of migration on the families from which migrants are drawn and on the
communities of origin more generally. As a part of this process we also need to sharpen
our analytical tools and improve and extend the data needed for their application.

Professor Taylor’s book is addressed to this problem. He uses data from rural
household and farm surveys to estimate a micro economy-wide model of a typical
migrant-sending village and then uses the model to examine the economic impacts of
migration. The surveys were undertaken in Mexico, one of the most important countries
of high international out-migration, both temporary and long term. The micro-model
used in the estimations is a form of aggregate computable general equilibrium (CGE)
model, a modelling structure which is able to capture complex linkages and feedbacks
of village production and expenditure. Simulations based on such models are likely

to offer a more realistic view of the impacts of policy and market-induced change on
village economies.



Applied to migration, the approach permits estimation of the effects on household
village incomes and expenditures in a much more complete way than is_pos.si.ble
\g conventional methods. In structuring his enquiries and in deriving his empirical
tlts, Professor Taylor also draws on new insights into migrants’ behaviour based
épproaches which explicitly link migration to family decision making, where
ittances are nsed to reduce the risk of large fluctuations in income and to overcome
%et failures that constrain househeld investment and production. Since the changes
aigrant households’ spending levels and patterns also influence demand for goods
.services in village and regional markets, there are spill-over effects on the village
regional economy.

Using this approach, a variety of potentiaily policy-relevant results are obtained,
1¢ of which are significantly different from conventional approaches based on less
aplete modelling and estimation. Such results can provide some help to policy
kers, notably in uncovering and illustrating the complexities of the issues to be
1t with. However, to provide policy guidance, it would be necessary to move beyond
comparatively modest scope of empirical work as it has been thus far carrie.d- out
the author and others, to much broader enquiry based on a wide variety of conditions
| including regional centres as well as villages. Professor Taylor argues that such
tk is now well. within the power of modern data processing methods and would
resent a more purposeful and perhaps useful application of the considerable
ources that countries such as Mexico expend through their national statistical offices
the collection of data obtained through farm and household surveys. In brief, the
ge is set for a new and exciting marriage — a marriage between data that is
reasingly less costly to collect and more and more powerful analytical methgds,
yable of generating more complete and coherent answers to a wide range of policy-
zvant questions.

Jean Bonvin |
President
OECD Development Centre
November 1995

Executive Summary

The impact of international migration on the local economy of the migrant-
sending areas is not well understood and is often misrepresented. Problems arise both
from the lack of data and from inappropriate uses made of the data that are available,
principally remittance data. This study is mainly directed at showing how data
generated from purpose-specific surveys, in combination with the use of improved,
more sophisticated methods of analysis, lead to a better grasp of the impacts of
migration on the local economy. The application is to rural Mexico.

What motivates families to send family members to other countries as migrants?
The opportunity to increase family income is clearly one factor, as is the opportunity
to diversify the sources of income. In part reflecting the large role played by
remittances, rural Mexico has a highly diversified structure of incomes with (in
comparison to other developing countries) a small share derived from crops.
Remiitances are even more important as a source of cash income, enabling higher
family consumption levels in general, but especially greater outlays on higher value
foods and non-agricultural products.

In developing countries, especially in rural areas, markets are frequently
imperfect and may be entirely lacking (often the case with respect to credit or
insurance). Such market deficiencies prevent households from making best use of the
production and income-generating possibilities open to them. Migration can be
important as a means of enabling households to overcome or at least to weaken the
impact of such constraints. Thus far, little research effort has gone into measuring
such effects, but what evidence there is, including that gathered in Mexico, suggests
that they can be quite powerful. New investments made possible by remittances may

_induce a strong positive effect on output, For this to happen, factors such as technology,

market connections and prices must be safficiently favourable for new investment to
be worthwhile. Thus positive impacts of migration on local investment may be thwarted

or dampened by combinations of adverse policies and lack of infrastructure or farm
technology.

Since economic linkages among households transmit the impacts of migration
from migrant households to others both inside and outside the local village or regional
economy, measuring the impact of migration requires an accounting of many household



i and aclivities including labour activity, income, investment and consumption.
:h early work aimed at measuring the wider impact of migration on villages
\munities was undertaken using Social Accounting Matrix (SAM) techniques. Such
mniques have often been used to estimate so-called expenditure multipliers defining
final impact on expenditures due to an injection of new spending from remittances.
\sures indicate quite large impacts — double or sometimes more than double the
al expenditure injection. However, in the case of Mexico, the village expenditure
tiplier tends 1o be relatively low because of the large leakage into non-village
enditures. These leakages convert local income linkages into regional and rural-
an growth linkages.

| With disaggregation of the village community into large holders of land,
{llholders and landless people, further insights into the impact of spending from
iittances can be obtained. In the case of Mexico, results suggest that the landless
i either to undertake little migration or to move the entire family unit. Thus the
iot benefit of remittances to the landless remaining in the village appears to be
all. This group also gains little indirectly, from the stimulus to village production
ught about by remittances, because remittance-induced additional production seems
in to be concentrated on less labour-intensive activities such as cattle raising. In
itrast, small-holder families are proportionately the biggest beneficiaries both from
sct effects as remittance receivers and from the indirect effects.

In its simple and most widely used forms,-the SAM technique can produce
.urate estimates of total effects on the village economy only where supply elasticities
. very high — in conditions of surplus labour locally and readily available
:remental supplies of other resources such as land and transport. While these
nditions are sometimes found, it is much more likely that imperfect markets and
source constraints would bring about significant price effects as demands for locally-
>duced outputs change. These price effects will influence both the scale and the
stribution of benefits, perhaps substantially modifying the effects measured from
\M-based multiplier estimates.

Dealing with this problem requires the use of a (computable) general equilibrium
'GE) model of the village (or perhaps regional} micro-economy. Application of the
GE technique requires all the data needed for the SAM approach, plus specification
d estimation of the major types and forms of economic relationship within the
icro-cconony. This includes production functions for each type of village produciive
tivity, migration-response functions for each household and migration type
. domestic and international) and expenditures functions. Local general equilibrium
ynstraints are imposed on markets for goods and factors, with prices determined
togenously in the case of tradables and endogenously in the case of non-tradables.

Once the basic model is constructed, it is possible to gquantify the effect of varying
| assumptions relating to market imperfections, the degree of openness to the outside
orld, etc. These elements may at least partially be influenced by policies so that the
snsitivity of the results to varying assumptions can be used to indicate order-of-

magnitude impacts of changing policies (e.g. affecting returns o migratory labour,
access to markets for crops, rural infrastructure). A variety of policy-relevant cases
are illustrated in the study. -

There are likely to be important trade-offs to be tackled as part of the process of
policy reform since the policies are likely to have different — in some cases very
different — effects among types of rural family. In the long term, policies which
enable rural communities to become better integrated with regional and international
markets are critical to increasing the supply response of the household farms. On the
other hand, by transforming some non-tradables into tradables, market integration
adversely affects some producers (of the previously non-traded goods) and it may
adversely affect village incomes in the short term. The study also illustrates how
migragt remiftances enable rural households to grapple with problems due to the lack
of msutgtions and markets for credit; in the absence of better credit facilities, improved
production opportunities could lead to more migration in the short run to support the
financing of new investments.

. I\{Iicro economy-wide modelling using CGE technigques has been developing
rapidly in recent years, although the technique is still relatively young, with potential
for more applications. For example, thus far the results for Mexico have been based
on sampling undertaken in a very small number of viliages. More work could readily
be justified: (a) to extend the scope of the model to include effects on the regional
economy and specifically on rural market towns and (b) through a more precise
sampling of different types of village where migration plays a different role and the
farm. sy‘stems display differeni features. However, because of data deficiencies, there
are limits to what can be done through purely scholarly studies of the sort that has
been_ undertaken for this book. The data coliection capabilities of the public statistical
services need to be brought into play in carrying out such purpose-specific surveys.
For this to happen will require that the policy-making authorities themselves be
much more active in insisting that data collection be tailored to the specific
requirements of policy.



Chapter 1

Introduction

The relationship between international migration and economic development
in migrant-sending areas is one of the most important and- misunderstood in
development theory and practice. The findings of development experts in a range of
fields often are pessimistic with regard to the effect of international migration on
development'. The central theme of this book is that past studies provide an incomplete
and probably misleading picture of the interaction between migration and development.
A new modelling approach is needed to explore this interaction and, more generally,
to understand impacts of policy, market and other changes on rural economies in less
developed countries. The present research examines migration-development
interactions and their policy implications utilising micro economy-wide modelling
techniques.

Micro economy-wide models occupy a middle ground between household farm
models and aggregate, computable general equilibrium (CGE) models for policy
analysis. Like aggregate CGEs, they capture complex linkages and general-equilibrium
feedbacks of production and expenditures in the economy. Like household farm
models, micro economy-wide models are rooted in the micro economy and are
constructed “from the bottom up”, using household farm survey data. Simulations
using micro economy-wide models offer a ground-level view of the likely impacts of
exogenous policy and market changes on local economies. Such a perspective is critical
for understanding the interactions between international migration and economic

development in migrant-sending economies, yet it is generally unavailable from
existing studies,

Migration and the Household Farm

With few exceptions, pessimistic findings with regard to the effects of migration
on development in migrant-sending economies are based on surveys of remittance
use by household farms. These offer a limited and potentially distorted picture of the
influence of migration on income, investment and employment.
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Observed remittances (net of migration costs) exaggerate migration’s contribu-
1 to household finances if the migrant contributed positively to household income
yome; that is, if the marginal product of the migrant’s labour prior to migration, net
subsistence costs to the household, is positive (Taylor, 1987). The migrant’s
stribution to household income in migrant-sending areas is the difference between
nittances, net of migration costs, and the income the migrant would have contribuied

the household by staying at home.

The New Economics of Labour Migration

The effect of migration on household income may not be the same as the migrant s
ntribution to household income, however. This is because mi gration and remittances -
ay influence household income from other sources, as posited by the new economics
‘labour migration (hereafter NELM), pioneered by Stark (1982} and documented
¢ the few micro-econometric studies that have attempted to test it (Lucas, 1985;

iylor, 1992; Taylor and Wyatt, 1994). .

In the NELM, migration is hypothesised to be an effort by households to
rercome mmarket failures that constrain local production. Market failures include
issing or imperfect credit and insurance markets, which force household farms to
if-finance their production and to self-insure against income risk. Migrants provide
eir households with liquidity, in the form of remittances, which may be used to
nance new production technologies, inputs and activities. They also offer income
isurance, by providing households with access to an income source (migrant
ymittances) that is uncorrelated — or perhaps negatively correlated — with farm
scome. If credit and risk constraints are binding and migration enables families with
rigrants to overcome them, migration should have a positive effect on local production.

The NELM represents a fundamental change in the way the connection between
rigration and development is conceptualised and modelled. Previous research
ecoupled the determinants of migration from the impacts of migration on sending
reas. In the new economics of migration, the origins of migration (e.g., houscholds’
esire to overcome market failures that constrain local production} imply migration’s
yutcomes for development (e.g., a positive effect on local production, as remittances
ind implicit risk contracts with family migrants enable households to overcome market
nilures). This view leads to migration and development hypotheses that are beyond
he purview of traditional neoclassical models, and it has provided the inspiration for
1ew surveys o collect data to test these hypotheses. NELM-inspired surveys gather
fata on all aspects of household farm production and income, because potential
-orrelations between migration and other income sources generally make it impossible
-0 model migration and other aspects of household farm economies separately. That
is, they are whole household farm surveys (Adelman and Taylor, 1994; Taylor, 1992).

Once one ascertains the net impact of migration on household income, which
few re§earchers have attempted to do, relying on remittance use to estimate the’im act
of remiftances on expenditures, including investments, poses a 'conceptual problim
The Tesponse to the survey question “How did you utilise the remittances you receive&
last year?” may provide no information about the marginal impact of these remittances

on household expenditures. The a i ion i
: . ppropriate question is “How i
your expenditure patterns?” ! Ao remittances aliex

Fe_w rt_as:pondents can provide a quantitatively useful answer to this question
The availability of remittances may make possible relatively large expenditures — a;
team (?f oxen, a refrigerator, a plot of land. Remittances may be earmarked for the
uses, m Wthl‘.l case responses to a remittance-use survey may, indeed, be useftfle
However, remiltances are likely to change all household expenditures at ’the m in'
in ways th‘at cannot be revealed by a remittance-use survey. Economic theory r:fi%ct,
that a net increase in household income through migration stimulates the den’lljand fof'
all norm‘fﬂ good§ while reducing the demand for inferior goods. It increases savings if
the plar_gmal savings propensity is positive, Savings assume many forms, from ph sﬁcal
f:&pltal investments (_a plough, livestock) to transfers (land) to housing tc; human cj.; ital
1nvestmegts (schooling of family members who do not migrate). All of these activli)ties
represent investments, although they may differ in the degree to which they stimulat
incomes and employment in the migrant’s household. ’ )

Mlgrau?n may produce income-source effects independent of its contribution
to househ‘olds total income. The presence of migrants may influence household income
Flsk, remittanc_:es may be perceived as more or less permanent than other sources of
income, or migrants may represent links to markets for goods that are unavailable
locally. An ‘anthropologist might contend that there are shifting identities and
Pre‘ferences in the context of international migration. A household receiving part of
1ts income from migrants working abroad may display expenditure patterns that are
different from a household with the same income level, but exclusively from local
sources (Fletcher and Taylor, 1992). , ’ >

In short, the marginal impact of migration on household i i
must bfs estimated, using complete household (or housilllrgi?lnil"zra;]l()i ?ﬁggrlf;tifg
ex.pend1_ture ('iatg. Aremittance-use approach is certain to be partial and likely to yield
gusleadmg findings. The household needs to be treated as a whole economy if ?her
is any hope of understanding the complex impacts of migration on the hiuseholg

~economy.

A Micro Economy-wide Approach

hous hAlamc]rgo household (_or household farm) approach ignores interactions among
ho 1e olds. Because of .thIS, even an analysis that treats individual households as
ole economies is partial, If economic linkages among households are important



o household (or household farm) models may produce misleading findings about |

mpacts of migration on migrant-sending economies. At the very least, they will
to underestimate these impacts.

A simple example illustrates the shortcomings of a micro household farm
oach to modelling migration-development interactions. Suppose that a village
sehold (Household A) with a total income of 100 units increases its income to 150
ending a family member abroad. That is, (2) the remittances the migrant sends
i, net of (b) migration costs, minus (c) the income the migrant would have
rributed to the household by staying home, plus (d) the migrant’s consumption
- at home, equals 50 income units. {Note that a survey that elicited (a) without
ing out (b) and (c) would overstate the direct impact of migration on household
»me, possibly by a significant margin. Ignoring (d) would have the opposite effect.)
econometric estimate of the effect of this income increase on household
enditures finds that all of the 50-unit income increase is allocated to consumption.
+¢ is allocated to what most researchers would consider to be productive investment.
h a finding would appear to support the pessimistic view that income from migration

quandered on consumption.

Suppose, however, that the consumption goods whose demand increases are
\duced by another household within the village (Household B), using 40 units of
aily Jabour and 10 units of intermediate inputs “imported” from outside the village.
cthermore, suppose that the investment propensity of Household B ig large, say, on
. order of .20. The second-round effect of the 50-unit increase in Household A’s

:ome from migration will be a 50-unit increase in production, a 40-unit increase in

yusehold B’s income and an 8-unit (.20 times 40) increase in village investment. At
. end of the second round of the village “remittance multiplier”, the total increase
village income will be 90, of which only 50 units are in the migrant household.
timating the total impact of Household A’s gains from migration on income and
vestment in the village requires carrying this calculation to its limit.

SAM Multipliers

Village remittance multipliers, estimated using social accounting matrix (SAM)
chniques, suggest that economic linkages among households are important in shaping
igration’s impact on migrant-sending areas. For example, remittance multipliers on
Tlage income are on the order of 1.87 for a Mexican village studied by Adelman,
aylor and Vogel (1988). Subsequent SAM multiplier studies confirm the importance
f inter-household linkages in villages in India (Subramanian and Sadoulet, 1990;
ubramanian, 1995), Java (Raiston, 1995), Senegal (Golan, 1995) and a Kenyan
illage-town economy (Lewis and Thorbecke, 1992 and 1995). SAM multiplier models
ave been an important advance in village and regional modelling, because they
ighlight the economic linkages among households that transmit exogenous changes
n policies or markets through the local economy. SAM remittance multipliers for
Aexico reveal an important finding: Many of the benefits of remittances accrue to

ﬁflblt(s:hec;lcis tother thci_n the ones that receive remittances. That is because income

o iion bee)\:\;iznthmlgrar?tt and non-migrant households transfer the benefits of
¢ remittance-receiving household. They al i

largely ontside the traditional farm se , e e

' ctors, a result of strong linkages between th

1;311;;1 a']{l}? nclqln—farm cconomies (e.g., see Adelman, et al.; Turnham, 1993, pages 114‘f

cxpe.n o tzrsesezzalﬁzg;nlt}i{di o’fhremittances and their effect on household incomes and
it likely that international migration i i im

Gevelopod sountry (LDCY oy et gration is a major stimulus to less

Limitations of SAM-Based Village Models

exam;l;e;gntaiilcﬁlns of i4n[.;ut-output models, of which the SAM is a highly evolved

X we own®. SAM multiplier models are i

oot production and ox _ . _ constructed on the assumption

penditure functions are linear, described b inj
coefficients. They are demand-drive in whi At i
' - n models, in which supply i i

That is, any increase in dem ’ D biontical ot
: and translates, by assumption, i i ical i

' A , into an identical inc

in supply. There are no resource constrai ili s o

. aints on the ability of producti

respond to increases in the demand for thei i : b exogonous

. inc ) eir goods or services. As a result

increases in income (e.g., remittances) i " otioes ato

£ produce only quantity effects; pri
unchanged. Tn fact, price effect ! res aro tuled out by
_ , s of market or policy chan

assurnption. Because of these limitati 4 oL ttolios el
) ons, the relevance of SAM ipli

for policy analysis de iti : e e Then

pends critically on the context in which th

models are most useful in economi i capasiiy, whom totomens

1 omies characterised by excess capaci i

in demand are likely to exert little u I e onct ot

i : pward pressure on prices. They are least appli

in economies where non-linearities and rints. D eten:

i _ resource constraints have an important

influence on expenditure patterns and on supply response. In the latter cascz non-

linear models capable of capturi i
and pricen oo ne};ded' pturing the effects of policy changes on both quantities

feamrgr:)gerzf:;tec:; rx::)jrs:iing. m}iail)céts g)r some factors and commodities, a pervasive
esin s, also limit the usefulness of regi , /
models for policy analysis. Where hi i cut off acal Soonermis o
models . gh (ransactions costs cut off local i
individual households from outsid i 2 Joo] eoonomics
e markets, shadow prices within 1 i
or households become critical in de ining ; allocated. Ons sationt
termining how resources are allocated. O i
example at the level of the household eco i i ired Iabous s ot
: . nomy is family labour. If hired labour i
available or is not a perfect substitut i hold Fm produotion,
e for family labour in household i
then the family’s (endo jecti i P
genous) subjective value of time, not
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»f missing markets for modelling microeconomic behaviour in individual household
Farms are examined elsewhere (Singh, Squire and Strauss (8S8), 1986; De Janvry,
Fafchamps and Sadoulet (DFS), 1991).

More often than not, exchange relations exist among households within local
economies; that is, it is unusuval to find a household that is entirely isolated from
markets in the sense assumed by SSS and DFS. Nevertheless, local economies in
LDCs often are cut off from regional and national economies by high transactions
costs for some factors and goods. In many instances, goods that economists generally
would consider to be tradable are, in practice, non-tradable as a result of poor access
to markets caused by marketing and transportation infrastructure that are backward
and inefficient. In Mexico, for example, despite a government guaranteed price for
corn that was more than double the world price in the early 1990s, most corn farmers
did not market their crop. Isolated by high transactions costs, many Iocal corn
economies groped for their own equilibrium prices and quantities, influenced
tangentially, if at all, by the policy price. At the same time, Mexico’s ejide (land
reform) laws inhibited the functioning of land markets and converted what would
have been market rental rates on land into household-specific shadow rents.

Given the potentially critical importance of endogenous prices and resource
constraints in local economies, the scope for using fixed-price models for policy and
market analysis probably is limited. Tngenious efforts have been made to incorporate
inelastic supply response into village SAM multipliers and to avoid the assumption
that marginal and average budget shares are identical (Lewis and Thorbecke, 1992;
Subramanian and Sadoulet, 1990; Parikh and Thorbecke, 1995). These, however, are
not able to account for price effects and thus do not provide a window into the
interactions among policy and market changes, price adjustments and quantity effects.

~ Exploring these interactions requires a non-linear, endogenous-price modelling

approach.

Micro Economy-wide Modelling

The analysis of migration and development in this book is based on computable
general equilibrivm (CGE) techniques developed to model the impacts of policy,
market and environmental changes on village and village-town economies (Taylor
and Adelman, 1995). A village SAM, constructed using household farm survey data,

~is the basic data input required to construct a village-wide economic model. However,
willage economy-wide models overcome the limitations both of micro, household
farm models and of linear, fixed-price multipliers. They offer a “micro” complement
to aggregate CGE models for policy analysis by highlighting local economy-wide
impacts of policy changes. To date, village-wide models (and in one case, a village-
town model) have been estimated and used to explore the impacts of policy. market
and environmental changes on smatl regional econories in five different country

settings. This modelling approach is increasingly being used to model economies that

extend beyond the village; thus, it i I
modelling.” ge; $, it is now accurate to call it “micro economy-wide

. rol;/i]l]czo economy-vs_fide mode.ls are distinguished by their micro, bottom-up
hgge ach o ecor_lomy—WIde modelling. This is in contrast to aggregate CGEs, which
have sgnroots in the macro economy. “Macro” CGE models are built from,the top
ofmjc,;roec fngiﬁzeizllt% datz;l .supphed by government statistical bureaux. Estimation
i ationships using survey data is not central to th d
required parameters cannot be estimated fr i e e
om available aggregate data; h
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| ess : . aggregati
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Aigration in Micro Economy-wide Models

Changes in the environment of migration (for example, in remittances) affect
ocal economies in different ways, depending upon how the costs and benefits of
nigration are distributed across households, on the structure of production and on
sxpenditure patterns in the local economy, and on the extent to which local markets
for goods and factors are linked with the outside world.

_The impacts of migration are limited in a perfect neoclassical world, which is
rare or nonexistent in practice. If the local economy is completely integrated with
outside markets, it is a price taker with respectto the rest of the world. This is analogous
to the small-country assumption in trade theory, and to the-usual treatment of prices
in micro, household farm models (e.g., Singh, Squire and Strauss, 1986, Ch. 1; for
exceptions, see de Janvry, Fafchamps and Sadoulet, 1991 and Singh, Squire and
Strauss, 1986, Ch. 2}.

If all prices are determined outside the local economy, the effects of migration
on local prices are ruled out. Because prices do not change, first-order conditions for
profit maximisation are unaltered, and changes in the migration environment do not
affect village production. They do, however, influence household incomes and change
household expenditure patterns. With production in the local economy unaliered,
changes in household expenditures influence trade patterns between the ocal economy
and the outside world. For example, net exports of normal goods decrease when local
incomes increase, while exports of inferior goods rise. In short, migration affects
income and marketed surplus but little else within a strictly neoclassical migrant-
“sending economy. Most of the indirect effects of migration on income are transmitted
outside the local economy through trade.

The strictly neoclassical village produces only tradables. When there are non-
. tradables, changes in demand by households that receive remittances affect local prices,
_and through them, production. For example, a migrant household’s increased demand
~ for construction services (e.g., to build a house) both stimulates the local construction
- gector and exerts an upward pressure on construction prices. The existence of non-
tradables creates local income linkages and keeps more of the short-run effects of
migration within the village. In the longer run, however, a lack of access to outside
markets may constrain the demand for local production and limit the extent to which
migrants promote development by supplying households with investment capital.

The new economics of migration hypothesises migration effects on production
in individual household farms because of missing or imperfect markets. If a local
credit market does not exist and financial constraints on household farms’ production
are binding, a loosening of these financial constraints through migration should
stimulate production. Without migration, liquidity constraints force household farms
to produce (and to demand purchased inputs) at below the profit-maximising levels.

Increased liquidity resulting from migration allows them to operate closer to their

profit-maximising optimum, i.e., more like the ne i
ax , Le., ocl
that envistoned by Singh, Squire and Strauss). wasionl household farm (8-

- out I(ff? flfgrz;l gf::;lll(ti m(arkf_:t e:li)sts {e.g., in the form of informal money lending) but
¢ (regional) credit markets, the savings-inve int i
 cuf kets, stment constraint is
p;g;ix:g fo.r the l_ocal economy but not for individual household farms. In this case
increases in savings generated by migration ease local economy-wide investrhcn;;

constraints, reducing the local shadow value i i
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available for lower-return local projects. gs. This meles more financing
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"The loss of family labour to migration drives up the gpior;lunity t(ioigcti (ti.e;;isglilcl(;:
iy time i ion. This may lead the housenold to
salue) of family time in focal production _ . . AN
i i ducing output in the short run. In :
some of its labour from local production, re . 1 ahelong
if mi i i household farm incomes and loosen 11
run, if migrant remittances 1¥1c'rt_3ase _ e o production e
ints on production, an initially negative effect.o ' migral _
f(? Ii;t;allgsz c:)f rl’abom force) may turn positive. This is consistent with the pattern
revealed in econometric studies by Lucas (1985) and Taylor (1992).

Family time constraints are incorporated into micro e?onotrr}Y-}\?f1dee§;ccllellz r];—ll
: Fi g ing family labour as a separate 1nput in nous
two ways: First, by including ‘ . Dt B monnt of
i ions: and second, by imposing a constramt 0 .
production functions; an nd, by imp¢ .  on the o tely or in
ily ti ation and leisure activities. sep
family time allocated to production, migrati _ Separe o
ombinati i -equilibrium constraints {e.g., 1or g
combination with other general-equi ] savings 4
i ily i i t for important factor-marke g
nvestment), family time constraints accoun : mark
ivithin loca} economies. They may dramatically alter the impact of migration on these

econoimies.

The Organisation of this Book

This book is organised as follows. Chapter 2 presents a critical rt:t\ile]\:; Sc;i
economic research on migration and household farms. Chapter 3 presegts §.=,-1 e
micro economy-wide modelling approacp, starting with t‘l'(;e (Sékclsgbzlsgdeim;r el anc

ildi to the CGE. In Chapter 4, micro economy-wice {* _ .
}t:gl :al)?;rllfr: It;)hﬁ impacts of migration and remittances on three stylised village economies

in Mexico.

Throughout the book, we draw heavily from the existing litergturte t(;ln m1griart_11:£
i t theories and test them against the emp
and economic development (o present theorl _ : e O e
i i lly the policy experiments
economic record. The analysis, especia B el
dati from the more than 10 years o
foundation for Chapter 4, also draws ) ! O e rere.
ie i i ation and development intera
carried out in rural Mexico to explore migr : : ons thees-
i -wide modelling analysis are more 2pp
Naturally, the findings of our economy-wice ysis are TOTe AP e
i i . In light of a rather limited in ‘
to this Mexican context than elsewhere S
i igrati 1 development, we have torely 1
base to test the impacts of migration on rura. _ neconon
i tudies, to advance our unders g
. together with a small number of case § . :
g;fc? rt}c() imgorm policy design. There is a dire need for t_he generation of ne:v. _rtiltaetrei
h:capablc of supporting rigorous empirical tests of mlgrat;lon and c:eveloig;]ena nld o
acti in mi i i i hope that the present research, _
‘actions in migrant-sending regions. It is our that th esearcl d
‘micro econori;-wide modelling approach upon which it is based, will aid in guiding

‘such a data-collection effort.

Notes

For example, a review of country studies in Papademetriou and Martin (1991) concludes
that migration has not contributed to economic development in Africa, Southern Europe,
Asia or Latin America. Martin (1991} argues that labour migration “rarely reduces the
economic gaps which encouraged workers to emigrate” and tends to “increase the
dependence of emigration countries on immigration countries.” Although migrants often
send back substantial income in the form of remittances, it is very difficult for countries
to mobilise this capital to create employment and spur economic growth. A survey of
rescarch on the economic effects of emigration in Mexico by Durand and Massey (1992)
concluded that “community studies are remarkably unanimous in condemning
international migration as a palliative that improves the material well-being of particular
families without leading to sustained economic growth within migrant communities.”
Reichert (1981) refers to a Mexico-to-US migration “illness” or “syndrome™ that
undermines local development; Weist (1979) calls it an “addiction”, and Stuart and
Kearney (1981) characterise it as a “dangerous dependence”. These conclusions are based
on findings that US carnings are spent mostly on a few “non-productive” ends: basic
needs, home remodelling or construction, and the purchase of consumer goods.

This example — and SAM multipliers generally -— assume a Keynesian world of
underemployed resources; see next section and also Chapter 3,

Official IMF estimates place total international migrant remittances at $75 billion per
year, an amount 50 per cent higher than official development assistance (Russell and
Teitelbaum, 1992). Migrant remittances are the primary source of foreign exchange for
a number of countries in the world today. Migrants were the leading export of the former
Yugoslavia, of Morocco and of Lesotho, where they reach 44 to 46 per cent of total
merchandise cxport earnings. In Mexico, a large, diversified semi-industrialised country,
official migrant earnings of $2.3 billion equalled 10 per cent of total export carnings,
making migrants the third largest source of foreign exchange earnings after oil and
tourism. These figures understate actual international migrant remittances, becanse they
do not include clandestine or in-kind remittances. They also distort the world distribution

of remittances, because remiftances are far more likely to flow through unofficial channels
to some migrant-sending countries than to others.

For a critique in the context of village-wide modelling, see Taylor and Adelman
(forthcoming).

In a project currently under way, micro economy-wide modelling is being used to model

a transnational economy consisting of villages and towns in El Salvador and their
community of migrants in the United States.



Chapter 2

Migration and the Household Farm

Policy makers frequently associate household farm economies in LDCs with
crop production'. However, research over the past decade offers evidence from a
diversity of country settings that household farms are highly diversified. Completely
specialised household farms are rare. Typically, household farms obtain cash or, in
the case of subsistence production, implicit income, from a combination of staple,
cash crop, livestock, and non-agricultural production; wage labour; and migration by
family members internally or abroad. The importance of migration and other non-
crop sources in household farm “income portfolios” frequently is striking; surveys
utilising a whole household farm perspective report large shares of non-crop income
in total income,

Village studies in Mexico reveal a small (13 per cent) and decreasing share of
net crop income (including the value of subsistence production) in total income in the
1980s (Taylor, 1995). Diversification is characteristic of the West African semi-arid
tropics. For example, the shares of crop income in total income in three regions of
Burkina Faso surveyed by ICRISAT ranged from 37 per cent to 60 per cent (Reardon,
Delgado and Matlon, 1992). Village data from an ICRISAT survey in Western India
reveal that crop production accounted for 43 per cent of total production value-added
there (Subramanian, 1985). A study of economic linkages in a small regional economy
in rural Kenya found that crop production accounted for less than 40 per cent of total
income (Lewis and Thorbecke, 1992 and 1995). Non-crop income constituted 44.5 per
cent of total income in a Javan village studied by Raiston (1995).

Migration and Household Farm Income Portfolios

Migration income represents an important share of total income in many
household farms. For example, income remitted by rural-to-urban and international
migrants accounted for 33 to 40 per cent of total household income in two Mexican
villages (Stark, Taylor and Yitzhaki, 1986)%, 11 per cent of rural household incomes
in the Kenya study by Lewis and Thorbecke (1992 and 1995), 12 per cent in the Java



y (Ralston, 1993), 26 per cent in the West India study (Subramanian, 1995), 10 per
in the Sahelian zone of Burkina Faso (Reardon et al., 1992), and 12.5 per centin

\dy of rural Egyptian households by Adams (1989). _

Because household farm economies are diversified across an array of activities, .
uding migration, and becanse ural households operate under time and other
urce constraints, there are trade-offs between migration and other income activities
i between these and ieisure). Household farm income activities use various
Jbinations of family and hired labour, land, physical capital and purchased
rmediate inputs. In a risk-free neoclassical world of perfect information and
ckets, the prices of these inputs are exogenous to the household. Given these prices,
fit maximisation guides the efficient allocation of resources across production
vities. Land is allocated to different uses up to the point where the marginal product
land is the same across activities (and equal to the market rental rate, if there is a
d market). Family time is channelled into migration and non-migration activities
til the value of the marginal product of family labour is identical across activities
\d equal to the market wage, if a labour market exists outside the household and if

ot substitutes in household farm production®).

nily and hired labour are perfe
If markets for one ot more factors are missing, or if hired inpuis are imperfect-

bsiitutes for family inputs (.8, labour), unobserved “virtua » or “shadow” prices

ithin the household guide family resource allocations. These “virtual” or “shadow”
and factors for which

jces represent the family’s subjective valuation of goods
arkets do not exist (Singh, Squire and Strauss, 1986; de Janvry, Fafchamps and
sdoulét, 1991). For example, if lack of access to a well-functioning grain market
yrces a household to be self-sufficient in grain, the family allocates its time to grain
roduction until the marginal utility value of family time in grain production equals
1e family wage. The family’s increased utility from grain consumption represents
1e benefit from allocating more time to grain production. The family wage represents
Je utility cost, in the form of foregone earnings (or leisure}.

farm model, with or without market

In this general microeconomic household
ailures, changes in returns to the household from
‘amily income portfolio, and changes in returns to non-migration activities (e.g., due
0 a change in market prices for staples or other goods) have an impact on migration.
“ther things being the same, when there is an increase in the family’s subjective
salnation of the returns 1o an income activity, the family generally allocates more of
-t gcarce resources to the affected activity and fewer resources to other activities.

Regrettably, there has been little effort to model how the returns to migration
d local income activities shape household farm resource allocations. Taylor (1987)
und that the Mexico-to-United States migration elasticity (the responsiveness of
exico-to-United States migration 10 changes in the returns to Mexico-to-United

ates migration relative o local work) is on the ord
crease in (expected) net remittances refative to income from local work is associated

migration potentially alter the entire

er of 2.0. That is, a 1 per cent

with a 2 per cent i in migrati i ’
P ncrease in migration. Either an increase in expected remittances

(B.g., al athI] f th S a CI ”[e Ie"l”ls 1” ial}”lll 11 1€

The scarci i igrati ‘
curprising. Obt ;itgi nof St:;;mate‘:s of migration e}asticities at the micro level is not
o date T rég e estimates is demanding, both methodologically and with
i remittancés ane : :s esttlijmaung the returns to working locally and expected
(net) remHans W(.)rk e bano er of these cstm}ate_s is almost always hypothetical;
ey for miatante Beco ser\:fed _oqu for non-migrants, and remittances are observeci
i, sacia t.eCh ause individuals are self-selected into migration or non-
(Heckman, 1976). Once sonsiseent esimtes of the net setarns o migeetion fo

leckman. ' e net returns from migrati
f;tu rr:l ;rﬁ;\;dugls h:fwe been obtamed,.tl.ley can be used to estimate th::%gfg::ttl OI;‘ -
. migration on the propensities for migration and local work et

Remittances and the New Economics of Labour Migration

Net retur iorati
migration on hgzsi;fgglldﬂfl;iagon are a reasonable measure of the direct effect of
the total (macginaly off ; incomes. Nev?nheless, they may capture only part of
financial intermediariesea of (rirpgrauo.n on income, The NELM views migrants ag
other household farm , Ef)?iw . then: h_O}lseholds of origin with capital to invest in-
households. Tncome insp uction activities. ‘Migrants also provide insurance to
not positively Correlatedujva'?}ﬁ dep<?nds on having access to an income source that is
are uncorrelated with incI ocal income. Incomes at migrant destinations generally
correlated if the migrant omes from local production, and they may be negatively
migrants act like in%i)mes assist village houscholds in times of hardship; that is, if
oredit mnd rStmence e ;nsurance p01.101.es. In the context of missing or imperf:act
family members may be]; ets (}:lha.z-'actensnc of LDC rural areas, migration by some
against family income risl?l;g ﬁl_msm o Self.—ﬁnance local production and self-insure
should generate important .inditr;zthggs(;:?\?: 1Sflf1 olds, then migration and remittances
loosening credit and risk constraints on localep:cfctii:t?ogoa}?:i;}:ict)ilgsfam neomes, by

The NE i
acgumon, mag_.rhfrgilfo?logeereq by Stark (1982). Stark and Katz (1986) formalise the
T tfonticn e Iur an migration, a labour-market phenomenon, is caused b
Ppertections in¢ :glta n.la!rkets. Stark and Lucas (1988) and Lucas anél Stark (1985))(
offer thooreti empirical evidence (from Botswana) that remittances ar
cing contractnal arrangement between family and migrant shif?ilr)lagrtﬂ?i

focus of migration theory fr indivi
om i .
mutnal interdependence_y individual independence (as in the Todaro model) to

Stark i .
Ammeans o :II)I::: ;;:i};z;{n (1i82) use a graphical presentation to argue that migration is
the part of migrants, S , rather than being a manifestation of risk-taking behaviour o
grants. Stark’s research with Rosenzweig (1989) and with Lucas (19851;



rovide some econometric ¢vidence, using household farm data from India and
sotswana, that families insure themselves against risk by placing memmbers in labour
narkets outside the village, where their incomes are not likely to be positively
orrelated with local farm incomes.

The importance of indirect effects of migration on household farm income turns
»n the extent to which financial and risk constraints on local production are binding
o begin with. If families do not face such constraints, then the indirect income effects
»f migration in a Stark-type model are minimal, and the family wilthave little incentive
'0 engage in migration. If credit and risk constraints are binding, then families have a
larger incentive to SpPONSOr migrants, and the subsequent indirect effects of migration
on family incomes will be large. The net direct plus indirect effect of migration on
migrant-household incomes, therefore, is theoretically ambiguous.

Lucas (1985) uses aggregaie, time-series data on migration from five southern
African countries to South African mines to test the Stark hypothesis. His econometric
analysis finds that the lost-labour effects of emigration are negative and large initially,
as production in migrant-sending households fails because less labour is available for
farm production. In the long run, however, agriculiural productivity increases. The
productivity increase may be due to the investment of migrant remittances in production
activities at home — that is, a loosening of financial constraints on investments that
enhance productivity. Alternatively, it may be due to risk spreading, made possible
by the diversification of income through migration, which encourages risk-averse
households to undertake new agricultural investments. Or it may be some combination

of the two.

Adams (1991) finds that households of rural Egyptian migrants have higher
marginal propensities to invest than do their non-migrant counterparts. That is,
migration has a positive effect on investment that is independent of its contribution to
total household income. However, policy biases against agriculture, in the form of
depressed prices for farm output, discourage agricultural investments.

Taylor (1992) estimates marginal effects of migrant remittances on farm incomes
and on asset accumulation over time, using matched longitudinal, micro data from
farm households in one part of rural Mexico. The initial marginal effect of remittances
on household farm incomes (measured in 1982) is less than unitary, that is, a $1

* change in remittances produces a less-than-$1 change in total incomes of remittance-
- receiving households. This finding implies a negative effect of migrant remittances
on non-remittance income. It is consistent with the hypothesis that the marginal product
of migrant labour is positive prior to migration. Measured six years later, however,
the marginal impact of remittances on total income is greater than unity: $1 change

in remittances is associated with a $1.85 change in household farm total income. That ;
'ts, Temittances have a positive effect on non-remittance income. This finding is
: consistent with Stark’s hypothesis that migration and remittances loosen constraints

~.on local production, once migrants become established abroad. In the Mexican case,
a significant positive effect on the |

‘ remittances between 1982 and 1988 have

i
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susehold farm expenditures. In the NELM, the marginal effect of migration on income
so implies an influence of migration on household farm expenditures, ie., on

westment in local production activities.

Remittance nse surveys (e.g., Oberai and Singh, 1980) focus on expenditures,
ather than on marginal income effects of migration, as a vehicle to assess the impact
f migration on economic development in sending areas. Migration is assumed 1o

jave a positive effect on economic development if respondents report spending a
arge share of their remittance income on “productive investments”. Those studies
-est on three shaky assumptions: (1) that observed remittances (net of migration
-osts) represent the true marginal contribution of migration to household farm income;
(2} that the use of remittances, themselves, accurately reflects the marginal effect of
remittances on household farm expenditure patterns; and (3) that the same families
and, in some cases, the same individuals, must be both the source of migration and

the agents for transforming migrant earnings into local income growth.

The arguments and evidence cited above cast serious doubt on the first
assumption. The second assumption is not reasonable unless remittance checks are
earmarked for specific uses and can be treated as separate from other family income
sources. If households’ marginal propensity to save is positive, income increases from
migration should stimulate household farm savings. In the absence of regional credit
markets that tap household farm savings and channe] them outside the village, changes
in village savings by definition must equal changes in village investments. This is an
accounting identity. Often, the challenge in economic fieldwork is to uncover the
specific forms that village investments assume.

If capital markets are missing within the local economy, each household farm
will be bound by a savings-investment constraint. In this case, a positive impact of
migration on savings necessarily results in increased investment by the migrant’s

household. Only in this case is the same household necessarily the agent in both
migration and investment (assumption 3). If local capital markets exist, migrant
households may function as creditors for other villagers who are primarily responsible

for carrying out local investments. That is, migrants and investors in local production

activities are not necessarily the same. Even if local credit markets are missing or

marginal savings rates in migrant'households are zero, there ar

households’ use of their income gains for consumption. We sha
iin Chapter 3. '

b o : N
: The conclusion of many remittance-use studies that remittances are consumed
“instead of invested often resis on arbitrary definiti
| For example,

(e.g., Taylor, 1986) often is absent from the list of productive investments. This !
ly members usually do not create !

kages within migrant-sending i

¢ probably is because expenditures on educating fami
- direct, immediate employment and income lin

e other important

channels through which income generated by migration may find its way into local

investments. The most important of these channels, paradoxically, is migrant °
11 return to this point '

ons of “productive investments”. |
schooling, despite its demonstrated positive effect on household incomes |

economies. 51 i ;

coonomics. EO;S:;IE Setﬁgfndictlu_res.; also are absent from the list of productive

ttition. By contert. o es,di espite their direct stimulus to village construction

B odnctive oot » eXpen tures on farm machinery generally are regarded
ents, in spite of the fact that machinery is not produced within tl?g

village economy and .
T may even displ in vi .
negafive income linkages. place labour in village production, producing

Income-source Effects on Household Farm Expenditures

The NEL i igrati
exponditures thzf al;zggi;s;zse fgz;tf T1grat1o% generates effects on household farm
expendiiur . : 1ts contribution to total househ i
byulggi ! ::j ;nc:;llce;l increases in l?ousehold income stimulate househf)lc? lfgrt;?)m 12001_1’13-
g the budget constraint on investments. It also may independentf;;rggl;n
e

. ]- ] ] ] ] ] ] f E. . . . ]
-

Because households’ total ex i i

use _ Penduures are constrained by their

Cons}; wad tc;}t;xt'c:r :fifﬁg‘;s ofdnugratlon on hogsehold investments )i{mply c]faflégiegz

e o o m[;enbent of the contribution of migration to total income

permanent or more transitofy :hzrelr(i:ri‘(;ﬁeagr:sngthmom e Vs o ‘mOl'(;

permancs A other sources, Mi i

outiide thzg:isl lzzgweggnh%lsehpld farms and commodity as well asglra?)[gzrtggliltz

et mratios t;) havs1 erations such as these suggest an ¢conomic rationale to

T o o production beeh an mdfj-pen('ient, Income-source effect on consumpti
aviour in migrant households. PR

Several empiri i
offects of nﬁgralalgi?;ilgil 12?311;5} ;)gf:;rﬁé;t;f:fé zl(l)igestivg evidence that income-source
important. X sumption expenditures exi
thalé, contrcﬁlfrtl;diégl? ftéf Iillttancesl and household farm expengitmes in M;?rt:;u'lfgua;;
on food-demand patterrfl ?pendlture& migrant remiftances had a significant effect
remittance income all s ( 1§tche.r, Orlove and Taylor, 1994). Families that reccived
expensive nutrient som?cate a significantly larger share of their food budget t |
traditional protein foodce';tfmeat’ dairy products) and a smaller share to beans thz
food-production budget to fi ey also allocated a significantly smaller share of their
of the latter ﬁndjngsg o 0 llxjiwood, the traditional fuel, in favour of gas. In the case
constraints on purcha,sin y él ely that, by enabling families to overcome financial
the demand for a com lregmal urable good (gas stoves), migration income stimulated
local environment! Fiﬁall ent}?}l}'y non-durable (gas), in this case to the benefit of the
be associated’ wit}'1 a higl');:f dt:gmh:;;h?;i (r)lifglgitt_?ﬂ‘;es iri family income appears to
roduction is Limi R : -agricultural goods. -agri
Stimu li;t;()tl:) 11»5 lx.mlted thhml the village, but ;emittance inco%ne ciegezn ag_rlcultural
egional and national non-farm economies in Mexico an important



The Mexico study also revealed a reorganisation of traditional production
«ctivities around migration. Neoclassical household farm models rule out impacts of
emittances on production, on the assumption that income transfers do not alter first-
srder conditions for profit maximisation. Yet the Mexico study showed a negative
issociation between migrant remittances and the demand for family labour in local
sousehold farm production, together with a positive association between remittances
and the demand for tractor services and hired labour, both of which are family-labour
substitutes. In contrast to the pessimistic predictions of many migration researchers,
remittance income also was found to be positively related to acreage in crop production.

Summary

Household farm incomes typically are diversified across an array of activities.
Migration frequently occupies an important place in household farm income portfolios.
Tt also may influence non-migration income in a number of complex ways, as posited
by the new economics of migration literature. The marginal contribution of migration
to household incomes reshapes expenditure patterns, as posited by traditional consumer
theory. Migration also may alter expenditure patterns directly, through various kinds
of income-source effects. By changing production and expenditure patterns, migration
generates economic linkages that extend outside the migrant household, into the local
economy and beyond. These linkages potentially may alter the impacts of migration
on migrant-sending economies, both quantitatively and qualitatively. Economic
linkages among household farms are the primary motivation for micro economy-

wide models of migration-development interactions, which are the subject of the next

two chapters.

Notes
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changes in household farm incomes (Taylor, 1994). relatively smal

Based on a survey of two Michoacan villages in 1983. A follow-up survey in 1989
revealed a sharp drop in remittances from internal migrants during the cconoblrnic: crisis
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the order of 20 per cent. Studies of villages in other regions of Mexico suggest typical

international remittance sh
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more time to migration (the change in remitta i
I ion ( nces weighted by the margi ili
income) equals the marginal utility of leisure. ¢ el wilty of



Chapter 3

Migration in Micro Economy-wide Models

Economic linkages among househelds transmit the impacts of migration from
migrant households to others both inside and outside the local economy. The
importance of economic linkages among households in shaping the impacts of policy
changes on rural economies has been recognised by development economists for some
time. The migration literature, in contrast, has largely ignored these linkages.

Consumption expenditures by rural households create a demand stimulus for .
production inside and outside of agriculture (Mellor, 1976; Adelman, 1985). The
importance of consumption linkages in generating downstream growth and promoting
agricultural-development-led industrialisation has been documented using household
expenditure data from a number of different countries (e.g., Mellor, 1976; Hazell and
Roell, 1983; Rangarajan, 1982). In general, rural households’ demand patterns favour
locally produced goods, goods whose production is relatively labour-intensive, and
goods containing few imported intermediate inputs.

Village social accounting matrices (SAMs) reveal complex demand linkages
among households even in small economies where production linkages are relatively
small. The first village SAM (based on 1982 data) was constructed by Adelman,
Taylor and Vogel (ATV, 1988) to examine the impacts of migrant remittances on a
Mexican village economy. Initially, migrant remittances increase the incomes of
migrant households in the village. Those households, in turn, allocate part of their
increased income to the purchase of goods and services supplied within the village,
These goods and services range from food to labour (e.g., in agricultural production)
and investment goods (e.g., livestock). The ATV study estimated a total village-income
multiplier of remittances equal to $1.78, that is, each dollar of remittances generates
an additional $.78 increase in village value-added through income linkages.

Subsequent village SAM models, although not designed explicitly to explore
migration impacts, confirm that income growth linkages within villages are significant
in a diversity of economic, social and cultural settings (Subramanian and Sadoulet,
1991; Lewis and Thorbecke, 1992; Ralston, 1995; Golan, 1995), even when output
supplics in some sectors are less than perfectly elastic (Subramanian and Sadoulet,
1990; Lewis and Thorbecke, 1992; Parikh and Thorbecke, 1995).
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Village SAM for Mexico

SAM multipliers provide a window into the structure of migrant-sending
.onomies and a basis for estimating the different income linkages that are created by
igrant remittances. A 1988 SAM multiplier analysis, based on the Mexican village
AM estimated by Taylor (1995), illustrates the economic linkages through which
ie impacts of migration travel through the local economy. The 1988 SAM is for the
ime village modelled by ATV in 1982. By comparing 1982 and 1988 remittance
wiltipliers, we can use the SAM as a laboratory to explore changes in migration

npacts on local gconomies over time, as well.

Village SAM Accounts

The Mexican village model is designed around household farms engaged in
arious income-producing activities. These activities are grouped into five categories:
rop production, livestock, renewable-resource extraction (primarily wood gathering
nd reed and fish harvesting in nearby Lake Patzcuaro), non-agricultural production
primarily housing construction) and retail. The retail sector is comprised of mom-
nd-pop stores selling mostly goods from outside the village. It therefore serves as a
‘village-import” sector.

These five activities are carried out using different combinations of four factors:
‘amily labour, hired labour, physical capital (e.g., tractor and animal services) and
land.

Value-added produced by these four factors is channelled into the household
side of the household farm economy. There are three groups of household farms in

this SAM, defined by land holdings: landless houscholds (less than one hectare of

land); small-holder households (1 to 8 hectares, the laiter being the standard e¢jido
holding in this village); and large-holder households (more than 8 hectares, which
include some private holdings). These household groups receive value-added in
proportion to their control of the four factors used in village production.

The village production sectors, factors of production, houséhold groups, and
‘other institutions in the SAM are summarised in the left-hand column of Table 3.1.

‘ In addition to receiving value-added income from their involvement in village
production, housecholds obtain remittance income from migrants in Mexican wrban
areas and in the United States. They allocate their income to consumption of goods
and services supplied by the five village production sectors (including their own
production); to savings, government (i.e., taxes and mandatory contributions to
cc¢ ymmunity projects) and imports. There is no formal credit market in the village, and
f ¢ nearest bank is 20 miles away in the city of Patzcuaro. A few households had
'savings accounts at this bank in 1982. Because of high inflation and negative real
in terest rates in the 1980s, however, none of these households had savings accounts

in 1988. 1¢_\s one far_mer gxplained, “The animals are our bank now.” Houscholds
geneyally invest thelr‘sav.mg.s in local production activities, primarily livestock and
housing. This results in significant investment-growth linkages in the village.

Table 3.1. Village Remittance Multipliers

Sector Intemational Migration Remittance Internal Migration Remittance Multiplier

Multiplier
A) (B} (8] B)
1988 1982 1988 ](98)2
Production:
Basic Grains 0.15 Y
: . 2 020 .
Livestock 0.35 0.23 0.51 ‘ g;g
Resource Extraction 0.07 0.12 0.09 0. 12
Non:Agricultural 0.05 - 0.12 ‘ 0:02 0. 13
Retail 1.02 0.98 0.99 0-99
Value-Added: -
Family Labour 0.16 0.38
amily . . 0.20
ere_d Labour 0.02 0.04 0.03 8(3;491 '
Capital : 0.19 6.35 0.24 0:36
Land . 0.22 n.a. -0.31 n.a
Gross Village Product (.60 0.78 0.78 0: :
Household Incomes: ) 7
Landless 0.07 043 017 " 060
) ' (0.04) (0.33) 0.13 '
Smali-holder . 0.84 0.54 (0.36) (g.:g)
(0.56) (0.30) 0.00 .
Large-holder 0.67 0.80 (1.22) (g.;’;)
(0.39) 0.38 '
Investment: ( : (047 @39
Physical Capital 0.17 0.13
: . R 0.31 X
Human Capital 7 0.03 0.13 0.05 8 ii

" .
Numbers in the table represent the absolute effects of a $1 increase in migrant remittances on the correspénding account

total. Numbers in parentheses are shares of the remittance chanpge aceniing to each household group.

_Desplte the importance of household expenditure linkages within the village,

E‘he village economy is very open. Village “imports” of goods and services exceedeci

exports” of \flllage production by nearly 50 per cent; the village trade deficit in

1988 was eqmvalclent'to nearly one third of total gross village product. This deficit

was financed by migrant remittances. The major village exports were livestock products
and labour. The major imports, by far, were consumer manufactures.
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Migrant remittances are critical to household income as well as to village trade.
They represent between 20 and 25 per cent of income in each of the three household
groups. In 1982, this migration income was more or less equally divided between
'internal migration (mostly to Mexico City) and international (Mexico-to-United Staies)
migration. In 1988, after six years of economic crisis in Mexico, few internal migrants
-remained, and Mexico-to-United States migration generated more than four times
more income than internal migration.

Data and Estimation

A village social accounting matrix (SAM) provides a detailed snapshot of the
structure of a village economy at a given point in time. Village SAMs are now relatively
‘well known in the development literature, and the estimation of village SAMs and
design of surveys to support this estimation are explained in detail elsewhere (Taylor
and Adelman, 1995). Only a brief sketch will be given here.

The village SAM is an expanded input-output system of accounts for all
production activities, factors, household groups, and capital (savings—and—investment),
government and rest-of-the-world (village trade) accounts. A row of the SAM contains
payments into the corresponding account (e.g., houschold) from all other accounts in
the system (e.g., family and hired-labour, capital and land value-added from village
production, government transfers to households, remittances from migrants in the
rest of Mexico or the United States). The corresponding column of the SAM details
-all expenditures on goods and services inside and outside the village by the account.
For example, households spend their income on consumption goods produced in the
village (staples, animal products, housing construction), on goods imported into the

“village (primarily captured by the village retail sector), and on savings. By definition,
each account in the SAM must balance, ¢.g., the household must exhaust its incoine
(the household row total) on consumption and savings (the column total).

I

. The Mexican village SAM was estimated using data from a survey of household
farms in the Patzcuaro region of the state of Michoacan. This region is located in

. central Mexico, approximately 1 500 miles south of the Mexico-California border. It
is on the fringes of the Tarascan highlands. Like most of central Mexico, it is at an
altitude of more than 6 000 feet. The village is situated on the shore of Lake Patzcuaro.
At the time of the survey, it was connected to the nearest town, Erongaricuaro, by a
dirt road which became impassable to all but off-road vehicles during much of the
rainy suminer season.

The village boasts several tienditas, or small stores, in which goods brought
into the village from the outside are sold through windows cut into the facades of
adobe houses. These goods range from flour, lard and sugar to Coca Cola, toilet paper
and chewing gum. A local butcher slaughters an animal and sells meat on the main
cobbled road in the village once every one or two weeks. The rest of the time, villagers
must travel the two kilometres to town to purchase meat. Stores in the town also sell

a limited vz}riety of consumer durables, and a weekly market dramatically expands
[1'16 tcfwn’s inventory. There is no central market within the village. Apart from the
tienditas, an active trade in staples, dairy products and some fruits and vegetables is
carried out on doorsteps-of houses throughout the village. Villagers have excellent
information about which families have maize surpluses, milk cows, chickens and
eggs, firewood and other local commedities for sale in the village. Local prices for

_ thessz commodities are held in check by the village’s proximity to town. The interaction
of village supply and demand determines the prices of other goods, including labour
and tractor services, which are supplied locally.

High transaction costs insulate the village from much of the influence of
government corn-price policy. Despite a high government-guaranteed price for maize,
the cost of transporting harvests to the nearest CONASUPO purchase point prevented
all but a few villagers from selling to the government. Relatively marginal agro-
ecological cqnditions limited maize output in this area to around one metric ton per
hectare, restricting the local maize supply. As a result, local corn prices were lower

thap fihe guaranteed price but nevertheless well above the world price during this
period. :

The household farm survey gathered complete data on the production, incomes
and e'xpenditures of 30 households in this village, equivalent to just under one fifth of
the ylllage household population, On the production side, village market prices (where
available) and quantities of all intermediate and factor inputs and outputs were recorded

f(?r each activity. For subsistence households, production was valued at the going
village price.

On the factor side, wages for hired labour and, except in the case of a few
tr‘actor owners, actual costs of tractor services were observed and used to calculate
hlred—labf)ur and capital value-added. Ox-and-plough services were valued at their
opportunity costs, that is, the village price for these inputs. The efido, or agrarian
reform, prohibited sale or renting of ejide lands, which made up nearly all of the land
base controlled by villagers, Because of this, land rents had to be estimated
econometrically. (See Taylor ahd Wyatt, 1994) Family labour value-added was
f:alculated as a residual, from the imputed value of production minus the observed or
imputed costs of all intermediate and factor inputs, including imputed land rents.
{Land rents were not separated out from family and other capital in the 1982 SAM.)
All purf:hases of inputs and sales of output were recorded by origin and destination
respectwely. Inputs purchased from outside the village represent “village imports ’:
while output sold to cutside markets represents “village exports”.. The differcnc;e
between exports and imports yields village marketed surplus, which is a village
analogug to the marketed-surplus concept in the household farm literature (e.g., Singh
Squire and Strauss, 1986). - ,

The (?xpendituFe side of the survey gathered data, based on recall and a
reconstruction of typical weekly food menus, on consumption expenditures, savings

- and investments. Expenditures on lumpy goods like furniture, ploughs, and house
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' construction were relatively easy to obtain, as was information on daily or weekly
' menus, e.g., the corn input into a family’s nixtamal (dough) for tortillas. In the case
of subsistence production, consumption, like output, was valued at village market
prices. Expenditures on livestock, machinery and tools made up the majority of
_investments. These expenditures, together with limited reported savings in bank
" accounts, were counted as savings (payments by households into the capital account)
 and as investments (expenditures by the capital account on investment goods or savings
' gent to banks outside the village) in the village SAM. No formal savings were reported
in the 1988 survey, which was for a period of high inflation and negative real interest
rates. Schooling expenditures were counted both as human-capital savings (from
" households to the human capital account) and as human-capital expenditures {from
. the human capital account to the rest of Mexico). Children normally complete six
. years in a government school within the village. Because primary education is free
" and secondary schools are located outside the village, human capital investment
represents a village import. Schooling costs include fees, supplies, lodging for live-
away students (e.g., in the state capital of Morelia}, and daily transportation for students
~commuting from the village to the government secondary school in the nearby
. municipio (county) seat of Erongaricuaro or to a post-secondary school in the city of
: Patzcuaro. All consumption and investment expenditures were recorded by place of
origin to indicate whether they represent local goods or village imports.

The survey data were entered onto PCs, and spreadsheets were used to construct
the village SAM. Once the discrepancy between row (income) and corresponding
column (expenditure) totals for all production, factor, household and exogenous
accounts in the SAM were within 5 per cent, a RAS procedure was used to adjust the
SAM income flows and obtain consistency. A relatively simple General Algebraic
Modelling System (GAMS) program was then written and used to calculate remittance
multipliers using the village SAM. '

Remittance multipliers

7 The methodology to estimate SAM income multipliers is well developed and
available in detail elsewhere. (For the village case, see Adelman, Taylor and Vogel,

~ 1988 and Taylor and Adelman, 1995). It entails creating a submatrix of endogenous
accounts; dividing each entry in this submatrix by its corresponding column total in
the SAM to obtain a SAM coefficient matrix, A, and then performing the matrix
calculation

M (I-A)!

to obtain the SAM multiplier matrix M, where I is an identity matrix of dimension
equal to that of the SAM coefficient matrix. In the Mexican village SAM multiplier
experiment, the endogenous accounts include all of the accounts in the first column
of Table 3.1. The exogenous accounts are government, the rest of Mexico and the rest
of the world outside Mexico, which for this village is the United States.

Tt.w multiplier effects of both international and internal migrant remittances on
production; village value-added, by factor, household incomes and investment for
eac_h of the two years appear in Table 3.1. The numbers in the table are the absolute
est%mated effects of a $1 change in total remittances on the corresponding row accounts.
Th_lS $1 change in remittances is allocated to household groups according to their
initial shares in total remittances. For example, small-holder households received
56 per cent.of total remittances from Mexico-to-United States migrants in 1988. In
the US remittance experiment, $.56 of the $1 increase in remittances is given to this
group. (The corresponding shares for all household groups are given in parentheses
in Table 3.1.) In effect, this is an income transfer experiment, in which the income
tran_sferred to each household group corresponds to the group’s relative claim on total
remittances in the base SAM. We begin with SAM multipliers from international and

internal migrant remittances in 1988, and then compare multipliers for the two years
covered by the village SAMs.

1988 Remittance Multipliers

. The 1988 remittance multipliers reveal that \fillage income linkages from
remittances are large, but that the direct and indirect benefits of migration are unequally
dlstn.bu.ted across houschold groups. On the production side, the largest remittance
muluPllers are inbasic grains, livestock, and especially the retail sectors. A $1 increase
in US r.emlttances in 1988 (Column A) stimulates a $.15 increase in basic grain
production, a $.35 increase in livestock output, and a $1.02 increase in the demand
for m'anufactured goods (retail). These numbers illustrate the importance of remittances
in stnpulating household demand for village goods. Because the retail sector is
essentially a village import sector, the high retail multiplier indicates that remittances
also create a significant rural-demand stimulus for industrial production.

Increased production generates value-added within the village. The total village
value—ad.dec? multiplier from international remittances in 1988 is $.60. It is relatively
evenly d1§u1buted among family labour, physical capital and land. Hired labour valued
f:han.ges‘ little ($.02). These findings illustrate the family-input intensity of production
in this village and a minimal use of hired labour as a substitute for family labour. That
is, there is only slight evidence of a functioning labour market.

_ Table 3.1 reports total multiplier effects of a $1 increase in US remittances on
the income of each household group. These household-income multipliers include
the remittances themselves plus the second-round effects of remittances to all
household groups on income from village production. The increases in remittances to
cach household group are presented in parentheses. The differences between the two
numbers represent the second-round multiplier effects of the $1 of remittances on
houschold incomes. Even if a household group does not receive remittances, it
neverth&?less may benefit from second-round effects if remittances stimulate villa’tge
production activities in which households within the group are engaged.
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‘ Remittances from US migrants unquestionably favour small-holder households.
‘They receive, on average, $.56 per dollar of US remittances, and they benefit
‘handsomely from second-round effects. Their total income increases by 84 cents. In
‘ other words, while receiving 56 per cent of US remittances, small-holder households
also capture 47 per cent ($.28) of the remittance multiplier on village value-added.
‘Similarly, large-holder households receive $.39 of the average US remittance dollar,
‘and the multiplier effect of one dollar of remittances on their total income is $.67.

In contrast, landless households receive, on average, only four cents per dollar
-of US remittances. They benefit only slightly from second-round multiplier effects of
‘remittances on village production (3 cents, for a total increase of 7 cents in the table}.
‘In sum, the first and second-round effects of US remittances favour small-holder
‘households and, to a lesser extent, large-holder households. Landless households cannot
.1ose from US migration in this model, but they do not gain much, either. This finding
_reflects obstacles to relatively expensive and risky international migration for lJandless
‘households'. It also reveals weak income linkages to spread the benefits of US
‘migration to the village landless.

While small-holder households specialise in international migration, internal
1rrn.igrant remittances favour landless {13 per cent) and especially large-holder (87 per
.cent) households (Column C). As in the case of international migrant remittances,
'however, the second-round effects do not benefit the landless; only 4 cents of the
'$.78 multiplier of internal migrant remittances on village value added accrue to this
‘group. By contrast, small-holder households, who do not receive remittances from
internal migrants, nevertheless benefit indirectly by capturing $.36 (46 per cent) of
' the increased village value-added. The total multiplier effect of internal remittances

on large-holder incomes is $1.22, including a direct effect of $.87 and an indirect
‘multiplier effect of $.35.

‘ Production multipliers from internal remittances reflect the relatively favourable
impacts of landless households’ expenditure patterns and of their investment demand
on village production. Basic grains account for a large marginal share of landless-

. household budgets but not the budgets of the other two household groups. By favouring

 the landless, internal remittances create a larger stimulus to basic grain production

_than international remiitances. (The internal-remittance multiplier on basic grains

production is $.20.) Large-holder households, for which the income muliiplier of

internal remittances is largest, have by far the highest savings rates of all household
groups. In the absence of a well-functioning credit market, these savings are channelled
 primarily into livestock demand. The livestock-production multiplier is nearly 50 per

. cent higher from internal remittances ($.51) than from Mexico-to-United States migrant
remittances {($.35).

Changes in Remittance Multipliers Over Time

A comparison of village remittance multipliers between 1988 and 1982 provides
insight into how the local impacts of migration have changed over time. Three trends
during the mid-1980s substantially alter remittance multipliers. First, in the throes of
Mexico’s economic crisis and restructuring, internal migration nearly disappeared as
a source of income to village households. Remittances from internal migrants, primarily
in Mexico City, accounted for 20 per cent of total village income in 1982 and 5 per
cent in 1988. Meanwhile, the international remittance share was stable, at 23 to 25 per
cent. Second, despite the crisis, households with access to US income prosperad.
They benefited in the short run from massive peso devaluations, which increased the
value of dollar-denominated remittances in local currency. As a result, total village
income increased by 78 per cent in real terms. Third, landless households enjoyed a
proportionate share of total US remittances in 1982 (33 per cent). But between 1982

and 1988 many of these households migrated completely, which explains their small
stake in US remittances in 1988.

Higher total village income and a shift in the distribution of external remittances
towards small-holder and large-holder households weakened remittance multipliers
on village production and incomes. Impacts of remittances on individual factor incomes
(with the exception of hired labour) cannot be meaningfully compared over time,
because land value added was not separated out from family and physical capital
value added in the 1982 SAM. The total value-added multiplier, however, falls from
$.78 to $.60 over the six-year period. The decline in the hired-labour multiplier reflects
a shift away from labour-intensive production. As a result of this local economic
restructuring, the share of hired labour value-added in total village income falls, from
3 per cent to 2 per cent, between 1982 and 1988 (Taylor, 1995). Village production
multipliers drop almost uniformly, with the exception of the livestock multiplier, which
increases as a result of investment demand for animals. As the remittance multiplier
on village output generally decreases, the “village-import” multiplier, represented by
retail sales, increases slightly. An increasing openness of the village economy and a
redistribution of remittances away from landless households results in smaller and
more unequal remittance multipliers on houschold income over time. The US

- remittance multiplier plummets for landless households (from $.43 to $.07), and it

also falls for large-holder households (from $.80 to $.67). It increases for the middle

group, which nearly doubles its share in total US remittances, despite generally smaller
second-round remittance effects.

A similar pattern on the production side is evident for internal migrant
remittances. The village value-added multiplier from internal migrant remittances
does not change appreciably over time, however. This is because, although internal
remittances become more unequally distributed, they continue to favour large-holder
and landless households, whose expenditure patterns favour village-produced goods
(landless households on the consumption side, large-holder households on the



investment side). Because of this, the total multiplier effect of internal migrant
remittances is stable over time, although the role of these remittances in the village
economy (i.e., the share in total village income) decreases significantly.

Schooling multipliers drop during this decade of high Mexico-to-United States
migration and economic crisis in Mexico. The multiplier effects of remittances on
family investments in schooling (human capital; last row of Table 3.1) drop by more
than 50 per cent, from $.12 to $.13 for the two remittance types in 1982 to $.05 to
$.03 in 1988. Previous studies show that the returns to schooling are small within the
village and in the undocumented labour markets in which most US migrants work
(Taylor, 1987). By contrast, they were high for internal migrants in 1982, and schooling
attainment had a significant positive effect on internal, but not international, migration
in that year (Taylor, 1986). The decrease in the schooling investment multiplier reveals
diminished returns to schooling in the wake of Mexico’s economic crisis. Coupled
with high returns to relatively unskilled US work, the incentives to invest in schooling
of family members declined during the 1980s. The expansion of US migrant networks,
strengthened by the legalisation of many migrants under the 1986 Immigration Reform
and Control Act, probably intensified the downward trend in village schooling
mvestment

Beyond the SAM: Village CGE Medels

Village SAM multipliers highlight the complex income linkages which transmit
the impacts of migration and other exogenous changes thronghout the local economy.
However, they are likely to give a distorted picture of the likely impact of migration
and policy changes on village economies. The SAM methodology does not capture
resource constraints that impose production, migration and consumption trade-offs
on household farms.

Limited land and capital introduce decreasing returns to labour in household
farm production. As their incomes increase, families have to choose between leisure
and work. They must allocate their scarce work time across income activities inside
and outside the village in a local labour market that is not likely to offer them a
perfect substitute for their own labour. Capital constraints, imposed by a lack of access
to outside credit, force household farms to self-finance investments, limiting their
ability to expand production over time. Indeed, income from migration is not exogenous
and without difficult trade-offs for village households. Gaining access to remittances
requires allocating family time to migration and away from other local production
and leisure activities. Because of these constraints, exogenous changes in markets or
policies alter the prices (or more generally, the opportunity costs) of scarce village
resources. Prices, in turn, influence the allocation of resources across village activities,
in ways that are beyond the purview of village SAMs.
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Consider, for example, the case of an exogenous increase in remittances from
US migrants, presented above. An increase in US. remittances might result from a
devaluation of the Mexican peso, which raises the value of foreign-denominated
income in local currency. It might also result from a strengthening of family migration
assistance networks, which reduces migration costs.

In the SAM model, higher remittances increase incomes in households with
migrants. Expenditure patterns in these households convert this higher income into
increased demand for goods produced in the village and for imports. Higher demand
for village preducts stimulates village production, creating a new round of income
increases, this time for both migrant and non-migrant households. In each round, part
of the income gain leaks out of the village in the form of village import demand. The

process continues until it eventually converges on the village remittance multipliers
presented in Table 3.1.

In real life, the peso devaluation has two initial effects: it increases the value in
local currency of remittances from those who already have migrated, and it increases
the returns to future migrants, inducing families to allocate more time to migration.
Asin the SAM case, higher family incomes increase the demand for village production.
These effects create difficult trade-offs within village households, however. Time and
other resource constraints in household farms result in a less-than-perfectly elastic
supply response in village production. Unless new consumption and investment
demands can be met easily through imports, or unless there is a surplus of village
land, labour and other resources (i.c., a Lewis-type world: see Lewis, 1954), part of
the impact of higher demand is manifested in increases in prices for goods and factors

- within the village. Household farm leisure demand creates additional trade-offs. If

perfect substitutes for family labour in local production are not available at a fixed
price, household farms cannot expand production without committing more of their
scarce time to village work. However, leisure is generally a normal good; increases
in household farm income increase the leisure demand on scarce family time.

Meanwhile, higher returns to migration increase the migration demand on family
time (and other resources).

The family time constraint makes it impossible for families simultaneously to
increase their allocation of time to local production, migration and leisure. Instead,
increased returns to migration (or to any other family income activity) drive up the
opportunity cost of family time (that is, the family wage). This introduces a series of
complex price effects into the remittance multiplier. The higher family wage dampens
the impact of remittances on village production. It, together with increased opportunity
costs for other resources, may even produce a contractive effect on production, a
migration-induced village “Dutch-disease” syndrome. Village producers of non-
tradables may benefit from an.increased infusion of remittance income into the village.
Production of tradables, however, may be crowded out by “migrant exports.” On the
other hand, remittances may loosen financial constraints on investments that increase
the productivity and competitiveness of village producers over time, as predicted by
the new economics of migration literature. The total impact of migration on the village
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economy includes both quantity effects similar to those in the SAM and price effects,
which are absent from SAM multipliers. These price effects are almost sure to change
the predicted impacts of migration on the village economy quantitatively, and they
may alter them qualitatively as well.

The Village CGE Framework

Constructing a village SAM is a prerequisite to creating a village CGE, because
the SAM contains nearly all of the information needed to estimate most micro-CGE
‘models. The first step in constructing a micro economy-wide, CGE model is to estimate
‘models of household farm activity for each household group. This includes estimating
‘production functions for each village production activity, migration-response functions
for each household and migration type, and expenditure functions for each household
‘eroup and expenditure category.

Once the houschold farm model is estimated, village general-equilibrium
‘constraints are imposed to ensure that all village markets clear (or, in the case of, e.g.,
a Lewis-type labour surplus, the village price is fixed). Where the village is integrated
‘with outside markets (i.e., tradables), the general-equilibrium constraint determines

village marketed surplus, or exports. These equal total supply (village production

plus imports) minus total village consumption, investment and government demand
(absorption). In the case of non-tradables, for which the village is cut off from outside
markets, the village-equilibrium constraint determines an equilibrium village quantity
and price. The equilibrium price may be observable, as in the case of commodities for
which market exchanges take place within the village. In other cases, however, it is
an unobservable, “virtnal” or “shadow™ price representing the opportunity cost of the
good or factor in the village or houschold group. An example of an unobservable
village price is the family wage, which must be ascertained from family time-use
decisions.

Parameters in Village Production and Expenditure Functions

‘ Without going into the village CGE model in great detail, it is worthwhile to
present some of the key parameters of the model, because they provide a “feel” for
the structure of the production and expenditure functions underlying the migration
and policy experiments presented in Chapter 42 The key production and household
parameters in the model are summarised in Tables 3.2 through 3.4. Table 3.2 reports
production-function parameters, Table 3.3 summarises the distribution of village value-
added across household groups and Table 3.4 presents househeld expenditure shares.

Table 3.2, Factor Value-Added Shares

Production Factor
Sector

Family Labour Hired Labour Capital Land
Staples 0.34 0.07 0.19 (.40
Livestock 0.10 0.26 0.64
Resource Extraction 0.57 0.17 0.08 0.17
Non-Agricultural 0.61 0.12 0.27
Retail 0.60 0.40

The production parameters reported in Table 3.2 are the shares of the four factors
in total value-added by village sector. In this village CGE model, a Cobb-Douglas
specification was used for the sectoral production functions. Although more general
specifications, including CES and muli-output production functions, may be used in
micro economy-wide models, the Cobb-Douglas function is convenient, simple, and

“can easily be estimated from value-added data in village SAMs. Factor shares in
- sector value-added are equal to the exponents of the production function. They also
represent output elasticities with respect to factor inputs.

Table 3.3. Percentage Distribution of Migrant Remittances
and Value Added Across Household Groups

Household Value Added Remittances
Group Family Hired Labour Capital Land " Us Internal
Labour
Landless 2.1 8.1 64 5.7 4.4 1.6
Small-Holder 48.5 2571 48.3 48.3 56.1 0.1
Large-Holder 494 06,7 45.3 46.0 39.5 88.3

Villlage Production is intensive in the three family inputs: family labour, land
and capital (primarily draught animals). Only resource extraction and non-agricultural

~ production have hired-labour value-added shares in excess of 10 per cent, but these

are minor activities, accounting for a combined total of 16 per cent of total village
value-added. The least labour-intensive activity in the village is livestock production,
which is also the largest generator of value-added in the village. It does not use hired
labour, and family Jabour accounts for only 10 per cent of total value-added. Most of
the capital value-added in this sector accrues from the animals themselves. Land, an



increasingly scarce commodity as local herds expand, accounts for the largest share
of value-added in livestock production. Investment in livestock production makes
good sense in this migrant economy, where migration and local production compete
- for scarce family time. In contrast to livestock production, labour accounts for over
40 per cent of value-added in staple production. This is in spite of an increasing reliance

on capital substitutes for labour in crop production, which is reflected in a capital -

share in value-added of just under one fifth’.

Village production technologies play an important role in shaping the impacts

of migration on household farm incomes. For example, the minimal use of hired

" labour in village production limits the spread effects of migrant remittances to landless

! households, whose main asset is labour. Landless houscholds benefit little directly

. from changes in remittances, and they are in a poor position to benefit from changes

" in production, especially the livestock boom, which has been promoted by the inflow

" of remittances. Small-holder households, on the other hand, receive large shares of

foreign remittances as well as of family, capital and land value-added in the village.
~(See Table 3.3.) '

-

Table 3.4. Selected Household Parameters

Household Group

Landless ) Small-Holder Large-Holder
Expenditure Shares:
Staples : 0.03 0.01 0.00
Livestock 0.77 : 0.07 0.03
Resource Extraction -0.18 - 0.00 0.00
Non-Agricultura) 0.00 0.03 0.00
Retail 0.38 0.94 0.67
Savings:
Physical Capital 0.00 0.00 0.27
Human Capital - 0.00 0.01 0.03
Expected Daily Remittances
per Migtarit: (§ per day)
Mexico-to-US 9.79 523 4.30
Internal 4.33 0.01 3.52

i Although neither migration nor village production technologies favour landless-
" household incomes, the expenditure patterns of landless households favour village
- production. The top panel of Table 3.4 reports marginal budget shares for the three

household groups. These were estimated from an extended linear-expenditure system

e

(ELES) for the three household groups. The marginal propensity to consume village-
produced goods is by far highest for landless houschelds. They spend 3 per cent of
their marginal income on staples and three-fourths of their marginal incomne on animal
products. Only 38 per cent of their budget, at the margin, is allocated to village imports
(retail). By contrast, small-holder houscholds allocate only 1 per cent of their marginal
budget to staples, 7 per cent to livestock, and a whopping 94 per cent to imports.
Large-holder households have the smallest budget shares for consumption goods .
produced in the village. However, they have far and away the highest marginal
propensity to save (middle panel of Table 3.4), and most savings in the village are
allocated to livestock investment.

The economic benefits from sending family members abroad, like total
remittances, are unequally distributed across households. The bottom panel of Table 3.4
compares (he returns to migration (average remittances per migrant per day) among
the three household groups. Average remittances from migrants abroad range from
$4 to nearly $10 per day. They are highest ($9.79) for the landless group, which has
the least access to US labour markets and presumably faces the greatest migration
risks. They are $4 to $5 per day for small-holder and large-holder households, which
have the greatest access to US labour markets and also contain the highest average
number of migrants (nearly three US migrants each).

Expected remittances are shaped both by migrant earnings and remittance
behaviour. A theory of remittance behaviour is beyond the scope of this chapter. {For
an excellent analysis in a different coniext, see Lucas and Stark, 1985). Nevertheless,
it is possible that the coordination of remittances among a larger number of family
members and less need account for lower per-migrant remittances in small- and large-
holder households. Differences in the shadow value of remittances across household
groups also may influence remittance behaviour.

Expected remittances from internal migrants range from $3.50 to $4.20 for
landless and large-holder households to zero for small-holder households. Small-
holder households participated little in internal migration in 1988, and internal migrants
in these households did not contribute significantly to household income in the village.

Model Solution and Closure

Production, expenditure and migration functions based on the parameters in
Tables 3.2 to 3.4 form the core of the village CGE model. On the production side, the
model assumes profit maximisation; that is, the demand for all factor inputs occurs
where the marginal value product equals the factor price. The demand for intermediate
inputs (e.g., seed or fertilizer for corn production, goods sold in village stores) is
given by fixed, input-output coefficients calculated from the SAM production matrix.
The supplies of land and physical capital are assumed to be fixed, at least in the short
run. Labour supplies are constrained by family time endowments: labour available
for village production equals total time minus time allocated to migration and leisure.



The migration elasticity with respect to expected remittances relative to the family
wage in the village was estimated econometrically at 2.5. Family leisure demand is
. obtained maximising household farm utility, which.is a function of leisure and real
" income from village production, wages and migration.

The closure rules for the model stipulate that the total demand for family time
(village production plus migration plus leisure) equal the family time endowment,
- and that the sum of demands for land and capital across village activities equal total
village endowments of these factors. They alsc require that all markets clear.
Endogenous village prices and quantities ensure this for non-tradables. For tradables,
~ the village is a price taker; excess supplies are exported and excess demand is satisfied
. by imports from markets outside the village. Finally, in the absence of well-functioning
. rural credit markets in Mexico, village investments are financed internally, by
household savings. Consistent with the new economics of labour migration, migration
may promote investment over time by loosening village savings constraints.

The village CGE model was solved using MINOSS, a non-linear programming
~algorithm in GAMS developed by Murtagh and Sanders (1987). The solution to the

village CGE provides a vector of quantities and prices for all commodities and factors,
. incomes for all households, savings and (in the case of village tradables) net exports,
“and it reproduces the village SAM that is the basis for the multiplicr experiments
- presented in the first part of this chapter. The village CGE model is the basis for the
“ migration and policy experiments presented in Chapter 4.

|
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Notes

International migration risks include risks of apprehension during or after illegal border
crossings as well as employment risks in migrant labour markets. Family contacts in the
United States can substantially reduce migration risks not only by providing job
information and placement but also by matching new migrants up with trusted coyotes,
or labour smugglers; financing the border crossing; and paying smugglers only after the
new migrant is safely in the United States, thus shifting the financial risks of the border
crossing from migrant to smuggler.

For a detailed discussion of the structure of village CGEs, see Taylor and Adelman (1995).

The availability of a2 non-labour intensive village activity to complement migration may
make Mexico somewhat of a special case, although links betweén migration and livestock
expansion have been documented elsewhere (e.g., Lucas, 1985). Research is currently
under way to explore village-town income linkages, including non-farm production
activities that may compete with migration for labour.
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Chapter 4

Micro Economy-wide Policy Simulations

This chapter explores migration-development interactions in a series of three
prototype village economic models. It also explores the sensitivity of migration to
rural development policies. The three models are based on the micro economy-wide
framework presented in the last chapter and are estimated and calibrated using the
household farm survey data from rural Mexico. The production sectors, households
and other institutions, as well as the parameters of the models, are those summarised
inTables 3.2 to 3.4. The models are differentiated by assumptions about the functioning
of village markets, in particular, the degree of openness to the outside world. Markets
are critical in determining the form and magnitude of migration, migration’s impacts
on village economic activity, and the effect of government policies on both.

The basic model (Model 1} is neoclassical in spirit. The village, like the
household in most household farm models, is assumed to be perfectly integrated with
cutside markets. These markets exogenously determine the prices for all village outputs
and labour inputs, with the exception of family labour. Family labour can be shifted
across production activities in the village, between these and work activities outside
the village (migration), and between work and leisure. The major departure from a
strict neoclassical model is that family and hired labour are not assumed to be perfect
substitutes in village production, and they cannot, of course, be substituted in migration,
either. Nevertheless, as in the basic neoclassical household farm model (e.g., Singh,
Squire and Strauss), hired labour is assumed to be available from outside the village
(or alternatively, from a Lewis-type surplus within the village) at a fixed wage.

As in the basic neoclassical household farm model, land and capital are fixed
across activities, at least in the short run. This assumption is reasonable given the

"activity specificity of capital and differences in land gualities, which limit the

transferability of these factors across activities. In this region, flat, lakeside lands are
allocated exclusively to crop production, while livestock is concentrated in hillside.
lands. Model 1, by assuming exogenous village prices for everything except family
labour, allows for the most flexibility in village economic responses o exogenous
shocks. : :



Two separate modifications of this model are used to explore the implications

:of various kinds of market failure on migration-development interactions and policy -

impacts, In this context, “market failure” refers to a lack of interaction between the
village and outside markets. It does not imply the absence of market exchanges within
the village, which are common here as in most villages. For example, marketed surplus
represents more than 50 per cent of total staple production in the Mexico household
farm sample, but only one-fourth of this surplus is “exported” from the village. That

is, the village participates minimally in outside staple markets, but there is active
trade in staples within the village.

: Market failures occur whenever the costs of transacting with regional or national
markets prevent households within the village from using these markets as outlets for
their production, as sources of their inputs, or as suppliers of consumer goods. Market
failure implies village self-sufficiency; the interaction of local supply and demand
determines a local equilibrium price and quantity in the affected market. For example,
if labour at a fixed wage is not available from a labour market outside the village, the
interaction of total labour supply and demand within the village determines
employment and the village wage. Failure in one market affects quantities in other
markets, including markets that are integrated with the outside world. For example,

changes in the (endogenous) village wage affect the demand for labour and other _

inputs as well as output in cash-crop production for outside markets.

The first modification (Model 2) imposes a village labour constraint on the basic
model. Other things being the same, when the demand for hired labour increases
{decreases), there is upward (downward) pressure on village wages. Higher wages, in
turn, create- labour-market feedbacks on village production, consumption and trade.

The second modification (Model 3) assumes high transactions costs in staple
markets, which make village staples non-tradable. In the Mexican context, this case
is exemplified by villages that are distant from staple marketing centres (e.g., from
government (CONASUPO) grain purchase points), such that farmers must incur high
iransportation and other costs to obtain access to regional or national prices for their
srop. On the consumption side, distance from urban markets, where subsidised staples
are concentrated, and limits on the purchase of subsidised staples by individuals force
sonsumers to rely on locally produced staples. In many cases, this implies subsistence

production. Perhaps one-half of all rural Mexican household farms fall into the
subsistence-production category.

; Six migration and policy experiments were performed using these models. The
first is a short-term migration experiment, which examines remittance and lost-labour
sffects of international (Mexico-to-United States) migration on the village economy.
T'he second is a “new economics of migration” experiment. It is designed to capture
migration’s impacts on production over time through its contribution to village savings
and investment and its loosening of physical capital constraints on production. These

:xperiments are CGE analogues to the SAM remittance multipliers presented in
Chapter 3. '

The third and fourth experiments focus on actual agricultural price reforms

. (PROCAMPO) implemented during 1993-94 in the context of Mexico’s economic

liberalisation and restructuring program. Experiment 3 explores the local economy-
wide impacts of eliminating price subsidies for staples. Experiment 4 combines this
price reform with a compensating income transfer.

Experiment 5 explores the locat economy-wide impacts of technological change
in staple production. Experiment 6 is a cash-crop experiment. It examines the effects
of increased returns to the production of livestock, the village’s main non-labour
export, as might result either from higher meat prices or from lower transactions
costs of marketing livestock output.

As we shall see, the results of these experiments vary greatly across the three
village models.

Experiment 1: Short-ran Effects of International Migration

The first experiment explores the village-wide impacts of a 10 per cent increase
in expected remittances from migrants abroad, as might result from a depreciation of
the Mexican peso, an improvement in migrant labour market conditions, a reduction
in migration costs, or generally improved access to US migrant labour markets. These
experiments are germane in light of the increasing integration of villages around the
world with outside labour markets through migration and the rapid expansion of formal

and informal migrant-assistance and information networks that dramatically lower
migration costs and risks.

In a village CGE model, an increase in expected remittances has two immediate
effects in the short run. First, there is an income transfer effect, akin to the treatment
of remittances as transfers in the SAM multiplier experiment in Chapter 3. That is,
higher remittances increase income in households with migrants. Second, increased
returns to migration create an incentive for families to allocate more time to migration
work'. In combination, these two effects produce an income increase in migrant
households and also an increased demand for family time in migration. Because leisure
is a normal good, rising income, ceteris paribus, also increases the demand for leisure.

The interaction of these transfer and migration effects results in quantitatively different
outcomes in the three models.

Increased migration and leisure demand for family time drives up the opportunity
cost of time (the family wage) in the village. This negatively affects local production,
which competes with migration for scarce family labour. It also dampens, or even
reverses, the positive leisure response to higher income, because the family wage
represents the opportunity cost or price of Ieisure.



On the production side, the higher family wage induces households to reallocate
their resources away from the most labour-intensive production activities and into
migration. Migration increases in all three models (Table 4.1), with a remittance
elasticity of around 0.7. Village production and migration are most responsive to
higher remittances in the most neoclassical model. Here, all changes in family
consumption and hired-labour demands can be met by transacting on outside markets

]
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Table 4.1. Village-wide Impacts of Migrant- Remittances in the Short Run

Petcentage Change From Base l

Perfect Commodity Missing Labour Missing Labour ; at predetermined prices. For example, to the extent family and hired labour are

e Markets Market and Staples Market Sl}t?stitutes, family membf_:rs can gllocate more time to mjgr_ation apd leisure wl'lile

Staples 219 177 036 ' hiring workers to take their place in househo!d farm production, as in a neocla_sswal
‘ (183) ! household farm model. Because family and hired workers are not perfect substitutes,
Livestock -0.44 -0.47 -0:50 however, & reduction of family labour in production implies some loss in output.
g;::‘;‘;" Extraction :;: . 574 585 | Given perfect commodity markets, increased consumption demand, e.g., for staples,
Retail ) 652 'g'gg -g-;g is satlsﬁt?d by purchasing (“lmportm'g”) staples from outside thf: village. In a.smctly
 abour Demand: ) ) - : neoclassical village model?, these prices are exogenous to the village, determined by
Family 184 726 741 regional, national or perhaps world markets. ’
;h:g:)jlv Prices: 771 -6.70 -6.80 ‘ The 10 per cent increase in remittances raises the family wage by just under
* Family Labour 3.03 408 421 : 8 per cent in the neoclassical model (Column 1). On the production side, higher returns
Hired Labour 0.00 4.4% 470 to migrant “labour exports” produce a classic “Dutch disease” effect within the local
E:Egal -(lj-gfl’ -1.73 -1.70 ; economy. Production of village tradables falls across the board: output of livestock,
Youschold Farm Incommes: . -0.79 -0.70 ; the least labour-intensive activity in the village, falls by less than 0.5 per cent, but
Total Nominal 298 3.13 333 : staple production decreases by more than 2 per cent, and output from the two non-
Total Real 2.98 3.13 3 agricultural sectors plunges by 8 per cent. Lower production results in a decrease in
leal, By Household Group: , village value-added, and hence family incomes from local production. Migration,
é‘;“:ﬁiz e i-i? 1.98 179 ?! however, more than compensates _households for these pegative prqduction efftac.ts.
Large-holder L69 ‘:‘g‘; ‘1‘-;? To.tal v111age Income 1ncreases by just u'nder 3 per cent (1..3.,_the remittance elasticity

‘onsumption: ) ' of income is (.3). Predictably, income gains are unevenly distributed across households.

' Leisure -1.96 199 205 The largest, by far, accrue to small-holder households, whose income increases by

Staples 275 2.85 115 nearly 4.5 per cent. This group receives the largest direct benefits from migration.

X?g?:?:fi?nmkr:;es: 3.45 3.59 3.82 ‘ Income's in the landless and large-holder groups incr_ease by 1.9 and 1.7 per cent,

Migration 765 127 6.5 ‘ respectively. :

‘;4::?::3::@“ -231 -2.06 1. . Higher in_comes s.tirnulz_ite villa.gers’ demanfl for consumer gouods and, given the
Intermediate 466 e 451 village’s clo.se integration with outsu.ie rparkets in Model. 1,_ village trade. They also
Final 715 6.88 791 ; generate savings and investment. Unlike in the SAM multiplier (Chapter 3), increases
Total L.13 0.92 1.09 ‘ in consumption and investment demand for goods produced in the village do not

The numbers in the table represent the effects of a 10 per cent increase in expected per-migrant remitiances in the

three models.

necessarily stimulate village production in this village CGE experiment. Production
is determined by the conditions for profit maximisation. These conditions are functions
of production technology, capital inputs, and input and output prices. Unless there are
changes in one or more of these ingredients in household farm production decisions,
village production levels remain the same as before the increase in returns to migration.
In the case of tradables, prices are determined in. markets outside the village. Changes
in village consumption or investment demand, other things being equal, are satisfied
through trade with these outside markets, not through higher production in the village.
Increased demand is met through imports (or lower exports). Decreased demand is



accommodated through higher exports (lower imports). Household expenditures alter

- the village’s net marketed surplus of goods, but not its production. In short, trade
enables villages, like households and nations, to decouple their production from their
demand patterns.

These predictions are borne out in the bottom part of Table 4.1. In Experiment 1,
increased income from migration stimulates the demand for staples and manufactures.
To meet this demand, imports of final goods increase (by 7 per cent), and marketed
surplus of village-produced goods declines (by 2.5 per cent). Intermediate-goods
imports fall as village production contracts, but the total effect on village imports is
positive (1.1 per cent). That is, migration increases linkages in goods markets between
the village and the outside world.

In general, one would expect an endogenous wage for hired labour to magnify
the negative impact of labour exports on village production (Model 2). Upward
pressure on hired-worker wages, one might think, would limit the extent to which
households can profitably substitute hired workers for new family labour channelled
into migration. Wages for hired workers, however, decrease as families in this village
reallocate more resources to migration. This is because the production activities that
are most adversely affected by the increase in migration in Model 1 are traditional,
labour-intensive ones, and their contraction substantially reduces the demand for labour
in the village (by 6.7 per cent in Model 2} as well as local wages (by 4.5 per cent).
The decrease in the village wage softens the adverse impact of migration on production
somewhat. For example, staple production in Model 2 falls by 1.8 per cent instead of
2.2 per cent, and the negative effect on non-agricultural production is now 5.7 to
6.6 per cent, instead of around 8.3 per cent in Model 1. In short, when the returns to
migration increase the opportunity cost of resources in village production, the village
economy undergoes a labour-saving economic restructuring. This finding is consistent
with the observation, presented in Chapter 3, that the hired-labour intensity of
production in this Mexican village decreased during the high-migration, economic
crisis years of the 1980s.

When both labour and staple markets are missing (Model 3), the impact of
migration on staple production is close to zero (-0.3 per cent), and the migration
response drops slightly (to just under 7 per cent). Limited integration with outside
staple markets restricts villagers’ ability to meet their consumption and production
(livestock) demand for grain through imports. On the one hand, higher incomes from
migration increase the demand for staples. Given the village subsistence constraint
that is implied by a missing staple market, this drives up the village price of staples
(by 1.8 per cent). The higher local staple price helps arrest the movement of family
resources out of staple production. It generally reduces the responsiveness of village
production to increases in the returns to migration. This finding echoes a recurring
theme in the experiments in this chapter: integration with outside markets facilitates
local production adjustments to migration and policy changes. Isolation from outside
markets restricts these adjustments.
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While production response is lower the more isolated the village is from outside
markets, village income multipliers from migration and policy changes are higher

-when markets are missing. The total income effect of the 10 per cent increase in

remittances is highest in Model 3, in which the village is cut off from both staple and
labour markets, and it is lowest in Model 1, the most neoclassical specification.
Through changes in demand, part of the benefits from migration are passed on to .
producers of village non-tradables. This creates a positive income linkage within the
local economy that is absent in the more neoclassical nodel. In the extreme case,
when all goods and factors are tradable, the village income multiplier of remittances
is unitary: higher remittances do not alter the conditions for houschold farm profit
maximisation, and integration with cutside markets converts village income linkages -
into growth linkages with the outsidé world. Multiplier effects of these linkages can
be captured only by an analysis that goes beyond the village. That is, neoclassical
efficiency would show up as positive income gains to Mexico as a whole relative to
the isolated-markets case.

Experimenf 2; Asset Accumulation and the NELM Appreach

The second experiment tests the local economy-wide effects of the accumulation
of productive assets made possible by migration. This is a new economics of labour
migration (NELM) experiment. Lacking access to outside capital markets, the village
must self-finance investments. That is, total viltage savings equal local investment
demand. Given positive household savings propensities, higher income from migration
generates increases in total village savings ranging from 1.7 per cent to 2 per cent in
Table 4.1. The results of Experiment 1 reflect the impact of the associated increase in
investment demand on village activity. Experiment 2 extends this analysis by
stmulating the impact of the new assets accumulated from these investments on village
productioh and incomes. It uses the output of Experiment 1 as its starting point.

The results of the NELM experiment are reported in Table 4.2. All numbers in
the table are percentage changes relative to the base model solution, i.e., the same
base as in Table 4.1.

Asset accumulation spurred by higher returns to migration reduces, and in some
sectors reverses, the negative “Dutch disease” effect of higher remittances on village
production. The impacts of migration on livestock and, in Model 3, on staple production
are now positive. The contraction in production of non-agricultural tradables is smaller
than before. The total village income effect of higher remittances increases by about
10 per cent in all three models. For example, it increases from 3 to 3.3 in Model 1,
and from 3.3 to 3.7 in Model 3. The asset-accumulation effects of migration on
production, like the short-run remittance and lost-labour effects, are smallest in Model 3
and largest in Model 1. Conversely, the income effects are largest in Model 3. The
positive NELM effects of migration on the village economy strengthen trade linkages
between the village and the outside world. The impact of remittances on total imports



Table 4.2. Village-wide Impacts of Migrant Remittances In the Long Run*

Percentage Change From Base

Perfect Commedity Missing Labour Missing Labour
Markets Market and Staples Market
Production (Prices):
Staples -1.74 -1.31 0.23
(1.80)
Livestock 0.02 0.05 0.06
Resource Extraction -8.17 -5.78 -5.87
Services <7.09 -541 -5.45
Retail 6.78 6.54 7.31
Labour Demand:
Family -3.56 -6.78 -6.86
Total <723 6.25 -6.29
Shadow Prices:
Family Labour 4.10 4.26 4.39
Hired Labour 0.00 411 <132
Capital -2.95 -290 <295
* Land . -045 -0.30 -0.16
Household Farm Incomes:
Total Nominal 3.28 345 3.67
Total Real 3.28 345 3.57
Real, By Household Group: :
Landless . 2.15 227 2.11
Small-holder 471 4.87 5.08
Large-holder 1.99 2.18 225
Consumption:
Leisure " -1.87 -1.89 -1.94
Staples 297 3.08 1.42
Manufactures 375 392 4,17
Bxternal Linkages:
Migration 721 6.82 6.48
Marketed Surplus 204 -1.59 n.a.
Net Imports:
Intermediate -347 -3.49 -3.48
Final 726 7.02 7.83
Total 1.79 1.66 1.90
* The numbers in the table represent the effects of a 10 per cent increase in expected per-migrant remittances in the
three models. :

|

nearly doubles, from around 1 per cent to just under 2 per cent. Not only do imports
of final consumption and investment goods into the village increase, but the smaller
negative effect of migration on village production in Experiment 2 makes the drop in
imported intermediate inputs smaller thar before. :

Village SAM and CGE Compared

Shifts in demand translate directly into output changes in the SAM multiplier
experiment in Chapter 3. By contrast, demand changes are satisfied partly if not fully -
through trade with the outside world in the village CGE model. Also, in the CGE
experiment, the supply response is not perfectly elastic (that is, supply curves are not
horizontal). For non-tradables, an exogenous shift in demand has two effects: First,
an increase in the equilibrium (village) price of the good, and second, an increase in
equilibrium quantity. Because part of the demand shift is manifested in price changes,
the quantity effect of migration or policy changes generally is smaller in magnitude
in the CGE than in the SAM model. That is, SAM multipliers tend to exaggerate the
effects of migration and policy changes on village production.

Table 4.3 illustrates this. It compares the results of the long-run migration
experiments to those of the SAM multiplier experiment presented in Chapter 3. The
extent to which quantity impacts may be exaggerated in SAM multipliers is evident.
For example, while the SAM multipliers of a 10 per cent increase in remittances are
positive for all village production sectors, the CGE production results usually are
negative. The most notable and consistent exception is retail, the village import sector.
That is, income changes from migration stimulate an increase in imports to the village,
but migration competes for family resources with village production. The impact on
livestock production is positive (but small) due to the asset-accumulation effect of
remiftances over time. It is negative in the short run, when this effect is ignored (see
Table 4.1). Model 3 produces results most similar to the SAM multiplier model,
because it includes the most non-tradables (family labour, hired labour and staples).
There, the effects of the remittance change on livestock and staple production are
positive, as in the SAM model, but they are small by comparison.

Remarkably, although the production impacts diverge sharply between the SAM

- and CGE approaches, the income effects are similar, both in sign and in magnitude.

The difference between total income effects in the SAM experiment and Model 3 is
negligible. The SAM multiplier overstates the effects of increased remittances on
landless and large-holder household incomes. It understates the income effect on the
small-holder group. This is because of the high migration response of this group
relative to the other two, which is completely missed by the SAM approach. In short,
the SAM multiplier comes close to the CGE models in predicting migration impacts
on local incomes, but it gives a very different picture of the impact of migration on
the structure of local production and on linkages between the local economy and the
outside world. The limitations of the fixed-price, demand-driven SAM model emerge
clearly from Table 4.3.



Table 4.3. Comparison of Village SAM and CGE Remittance Experiment Results*

CGE
Sector SAM Perfect Commodity Missing Labour Missing Labour
Markets Market and Staples Market

Production:

Basic Grains 2.19 -1.74 -1.31 0.23

‘ (1.80)

Livestock 1.31 0.02 0.05 0.06

Resource Extraction 2,76 -8.17 -5.78 -5.87

Services 1.91 -7.09 -5.41 -5.45

Retail 3.59 6.78 6.54 7.31
Value-Added: .

Family Labour 2.32 -3.56 -2.81 =277

Hived Labour 2.40 -5.67 -4.11 -4.32

Capital 1.96 -1.30 -1.08 -0.98

Land 1.47 -0.45 -0.30 -0.16
Gross Village Product 1.82 -1.57 -1.21 -1.09
Household Incomes: .

Total 371 3.28 345 3.67

Landless 3.89 2.15 227 211

Small-holder 3.65 4.71 4.87 5.08

Large-holder 374 1.99 2.18 225
Investment {Savings) 3.71 2.01 . 2.19 2.37
* " The numbers in the table represent the effects of a 16 per cent incrense in international migrant remittances in the SAM

multiplier and Long-Run CGE models.

Despite this divergence between SAM and CGE findings, there is a place for
linear, fixed-price SAM modelling. In economies characterised by unemployment,
where resource constraints are non-binding, the assumption of an elastic supply
. response implicit in SAM multipliers is less problematic than in situations of full or
near-full employment. The more marginal the policy change, the easier it is to view
SAM multipliers as local approximations of income (although not necessarily
compositional} impacts of policy changes. The linearity assumption of SAM models
is less of a concern now that modifications of SAM multipliers are available to
incorporate some non-linearity in household expenditure functions and to impose
resource constraints on some sectors (Subramanian and Sadoulet, 1990; Lewis and
Thorbecke, 1992; Parikh and Thorbecke, 1995). Finally, SAMs are useful to highlight
the income linkages that are absent in micro household farm models, and they are the
first step in building non-linear micro CGE models. Nevertheless, the results of the
experiments indicate that, where price effects are important (as they usually are),
SAM-based models which ignore these effects may overstate, sometimes dramatically,
the local production effects of migration and policy changes.

Experiments 3 and 4: Agricultural Prices Policy Reforms

Micro economy-wide models are ideally suited to exploring the impacts of
agricultural policy reforms on local economies. Price-reform experiments cannot be

* carried out with SAM or Leontief muitiplier models, because those models do not

contain prices. They could be carried out with household farm models, but those
models fail to capture important income linkages among household farms and general-
equilibrinm feedbacks of policy changes.

Two agricultural policy reform experiments were carried out using the Mexican
village models. Both are modelled on Mexico’s 1993 agricultural policy reforms,
which are connected to NAFTA and to an ongoing liberalisation of domestic markets
since the late 1980s. The first (Experiment 3) examines the impact of staple price

- reforms, namely, a 10 per cent decrease in staple prices, on the local economy under

different market specifications. This simulated drop in staple prices may be quite
modest in light of actual impacts of Mexico’s new policy on staple prices. The price
of maize, far and away Mexico’s major staple crop and a mainstay of most farm
families, has been supported at levels equal to nearly twice the world price in recent
years. NAFTA calls for a 15-year phase-out of these grain price supports. Mexico’s
agricultural reforms, however, are more ambitious, calling for an immediate elimination
of price supports. -

In order to ease the adjustment to the new price regime, and in response to a
concern that market liberalisation would dramatically reduce rural incomes. and
stimulate out-migration, the PROCAMPO program will compensate farmers through
a direct income subsidy, calculated on the basis of local yields and baseline acreages.
Experiment 4 combines the 10 per cent staple price reduction with a direct income
transfer equal to 10 per cent of the value of maize production in the base model. That
is, barring any adjustments in farmer behaviour, this experiment, like the PROCAMPO
programitself, is designed to be a (nominal) income-neutral policy reform. In practice,
we shall see, it is far from being income-neutral, particularly in real terms, because of
an adjustment of household farm production plans, income linkages among household
farms and general-equilibrium feedbacks.

Experiment 3: Price Reforms

The results of a 10 per cent decrease in staple prices are summarised in Table 4.4.
This experiment is not possible in Model 3, in which the staple price is endogenous to
the local economy. That is, when the local staple market is cut off from the cutside
market by high transactions costs, the village is entirely insulated from the price
change. By contrast, in Models 1 and 2, staple prices are set by outside markets (or
directly by policy), and the elimination of price supports is transmitted directly to the
village. These scenarios bracket two extremes with regard to the transmission of price
policy changes to local economies. Undersianding the extent to which transactions



Table 4.4. Agricultural Price-Policy Experiment*

Percentage Change From Base

Sector Modet 1: Model 2: Model 3:
Perfect Commodity Missing Labour Missing Labour
‘- Markets Market and Stavnles Market
Production (Prices);.
Staples ' -7.82 <745
.os (-10.0} -10.0) 0.0
Livestock 0.26 0.24 na,
Resource Extraction 1.19 3.84 na.
Services 1.19 2.89 na.
Retail -1.45 -1.74 n.a.
Labouwr Demand:
Family -2.70 -2.11 na.
Total -2.94 -1.95 n.a.
Shadow Prices:
Family Labour -0.52 -0.37 n.a.
Hired Labour 0.00 -4.21 na
Capital -0.88 -0.72 n.a.
Land -0.82 -0.72 n.a.
Hounsehold Fammt Incomes:
Total Nominal -0.89 -0.73 na.
Totat Real -0.00 0.06 n.a
Real, By Household Group:
Landless 1.67 1.76 na
Small-holder - -0.25 -0.10 na
Large-holder -0.14 0.03 n.a.
Consumption:
Leisure 0.57 0.54 n.a.
Staples 1043 1054 n.a
Manufactures -0.88 -0.73 n.a.
‘External Linkages:
Migration 1.32 0.94 na.
Marketed Surplus -8.98 -8.60 na.
Net Impotts:
Intermediate -0.04 -0.13 na.
Final -1.54 -1.81 na
Total -0.73 -0.95 1.a.

The numbers in this table represent the effects of a 10-per cent decrease in corn prices. The price policy cannot be

simulated in Model 3, in which the outside staple market is missing and village corn prices are endogenous.

costs in staple markets impede the transmission of policy impacts to the local level is
critical to predicting the impacts of policy changes on local economies. It is also
critical if one wishes to predict the global effects of these policy changes and inform
policy design, because the total impact of policy changes on production and incomes
is the sum of these local impacts.

The reduction in staple prices triggers a reallocation of household farm resources
out of staple production and into other income activities, including migration. Staple
production falls by 7.8 per cent in Model 1. This implies a supply elasticity of 0.78. It
is important to bear in mind, however, that this is a total elasticity; it includes the
general-equilibrium effects of changes in labour demand on the family wage, which
influences production together with the change in the output price. As staple production
falls, non-staple output increases. The price reform has a small positive effect on
livestock production (0.3 per cent) and a larger positive effect on the two non-
agricultural production sectors (1.2 per cent).

Lower demand for family labour in staple production reduces the family wage,
or the opportunity cost of family time in the village (by 2.7 per cent). This, in turn,
stimulates migration (by 1.3 per cent). These results illustrate neatly the ways in which
changes in government policies influence migration. Most of this migration is
international. That is, migrants transmit the impacts of Mexican agricultural policy
changes to the United States.

Predictably, the total nominal-income effect of lower staple prices is negative.
It is small refative to the change in the staple price, however. The 10 per cent reduction
in staple price results in a 0.9 per cent fall in total village income. The real-income
effect is smaller: 0.1 per cent. These results reflect the high degree of diversification
of village incomes; there is far from a one-to-one correspondence between income
from staple production and total -village incomes. Both are also shaped by the
responsiveness of household farm resource allocations fo policy changes. By
redirecting resources away from staples, household farms buffer themselves against
the decreased profitability of staple production. They do this partly through migration,
but also by increasing their exposure in other village production activities. The near-
zero effect of the price fall on real incomes in Model 1 reflects the importance of

staples in village consumption. As consumers, households benefit from lower staple
prices. :

The heterogeneity of household farms in the village creates an uneven distribution
of the impacts of price-policy changes. Landless households benefit from lower staple
prices. Their nominal incomes fall; increased income from non-staple production is
unable to compensate for the decreased flow of value-added from staple production
into this, as other, household groups. Nevertheless, as net purchasers of staples, this
group benefits in real terms. Real incomes of small-holder and large-holder households
fall by 0.3 and 0.1 per cent, respectively. They are more heavily engaged in staple
production than are landless households, and staples constitute a relatively small share
of their expenditures. Nevertheless, these two household groups gain from thejr



involvement in non-staple production, especially livestock. Livestock production
benefits from lower staple prices in two ways: first, because new resources are
channelled into livestock production, and second, because the cost of animal feed,
which includes corn, decreases.

The price-policy reform weakens trade linkages between the village and the
outside world. Lower staple prices stimulate local staple demand (by 10.4 per cent),
reducing the village’s marketed surplus of staples (by 9 per cent). Lower incomes,
especially in the smali-holder group which has the highest import propensity, reduce

the village demand for imported manufactured goods (by 0.9 per cent). The staple

price liberalisation has a negative effect on rural-urban growth linkages.

Qualitatively, the results of Models 1 and 2 are identical with the exception of
large-holder incomes, which increase slightly in Model 2. By freeing up hired labour
from staple production, the staple-price reform lowers the local wage for hired workers.
This adverse wage effect is picked up in Model 2. Lower wages slightly dampen the
negative effect of the lower staple price on staple production and magnify the positive
cross effect on non-staple producing sectors. There is little difference between Models
1 and 2 with regard to the effects on livestock production, which does not employ
hired labour. However, the effect on the two non-agricultural production sectors, which
do use hired labour, is large. The elasticity of service-sector output with respect to the
staple price more than doubles (from 1.2 to 2.9 per cent), and that of the resource
exiraction sector increases more than three-fold (from 1.2 to 3.8 per cent). Large-~
holder households in particular benefit from the increased value-added from these
sectors, Because of this, their real incomes increase in Model 2 as a result of the
staple price liberalisation. The effect of the lower staple price on total real village
income is positive (although small: less than 0.1 per cent).

Experiment 4: PROCAMPO (Income Subsidy)

The PROCAMPO agricultural subsidy experiment combines the staple price
‘decrease with a compensating income subsidy to staple producers. The subsidy
component of the experiment was carried out by taking 10 per cent of the base value
of staple production and allocating it as an income transfer to the three household
groups, in proportion to each group’s share in total {(initial) family labour, land and
capital value-added from staple production. Large-holder households capture most of
the subsidy (64 per cent). Only 3 per cent reaches landless households.

Table 4.5 reports the results of the PROCAMPO experiment. As producers and
recipients of value-added, all household groups lose as a result of lower staple prices,
as in the previous experiment. However, the subsidy reduces and, in one case (large-
holder househelds), reverses the negative effect of the price reform on household
incomes. All groups now benefit from the policy reform in real terms. The income
effects of the combined price reform/subsidy range from a low of 0.47 per cent in
small-holder households to a high of 2.3 per cent in landless households. The
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Table 4.5. PROCAMPO (Price Reform and Income Subsidy) Experiment*

Sector Percentage Change From Base
Perfect Commodity Missing Labour Missing Labour and
Markets Market Staples Market
Production (Prices):
Staples -7.94 -1.55 0.02
(0.08)
Livestock . 0.23 0.21 -0.01
Resource Extraction 0.69 3.50 -0.18
Services 0.69 249 -0.21
Retail -0.04 -0.35 0.76
Labour Demand:
Family -3.16 -2.54 -0.22
Total -3.39 -2.34 -0.20
Shadow Prices: : )
Family Labour -0.30 -0.15 0.12
Hired Labour .00 -4.47 -0.13
Capital -0.98 -0.82 -0.05
Land -0.87 -0.76 -0.02
Household Farm Incomes:
Total Nominal 0.21 0.37 0.58
Total Real 1.1 1.18 0.57
Real, By Household
Group:
Landless 2.30 240 0.31
Small-holder 0.47 0.62 0.37
Large-holder 1.41 1.59 0.80
Consumption:
Leisure 1.41 1.37 0.42
Staples 11.04 11.16 0.21
Manufactures 0.09 0.25 0.51
External Linkages: '
_ Migration 0.77 0.37 -0.30
Marketed Surplus -9.15 -3.74 n.a.
Net Imports:
Intermediate -0.23 -0.41 -0.15
Final -0.09 -0.37 0.78
Total -0.16 -0.39 0.30
¥ The numbers in this table represent the effects of a 10-per cent decrease in corn prices plus a direct income subsidy

equal to 10 per cent of the base value of corn production. Only the effect of the subsidy is simulated in Model 3, in
which village staple prices are endogenouns. :



T e

compensating subsidy is not income neutral. Because household farms in the village
adjust their behaviour in response to the lower staple price, a subsidy equal to the
change in base value of staple production overcompensates the village. Total village

income increases in both nominal (0.2 per cent) and real (1 per cent) terms.

“This positive income effect is striking given that the subsidy has a negative
impact on village production in all sectors. By boosting household incomes, the subsidy
increases leisure demand (by 1.4 per cent in Model 1} and drives up the opportunity
cost of family time in production. This prompts households to withdraw both some of
their own time and complementary inputs from village production. Total value-added
(the gross village product) falls by 1 per cent, compared to 0.9 per cent in Experiment 3.
The negative effect of the price reform on staple production increases only slightly
(from 7.8 to 7.9 per cent). The positive cross-effects on non-staple sectors are much
smaller, however; they are on the order of 0.2 to 0.7 per cent instead of 0.3 to 1.2 per
cent in Model 1. When the impact on wages for hired workers is considered (Model 23,
the cross-sector effects are still large, although they are dampened slightly.

Income subsidies help neutralise the effect of staple price reform on migration;
the effect of the policy change on migration is still positive but smaller than before
(0.8 per cent in Model 1, compared to 1.3 per cent previously). It also neutralises the
negative trade-linkage effects of the price reform. Total village imports now decrease
by only 0.2 per cent, compared to 0.7 per cent in Experiment 3. Higher demand for
staples in combination with lower output resuits in a sharp decrease in marketed
surplus from the village (by 9.2 per cent).

The impacts of PROCAMPO are different in Model 3, in which the village is
insulated from the staple-price change. Here, the income transfer (which is based on
production, not sales, of staples) represents a net infusion of income into the village.
Total income increases by just under 0.6 per cent in both nominal and real terms.
Because staples are a normal good and the village is constrained to be self-sufficient
in staples, higher incomes create an increased demand for staples, which raises the
local staple price slightly (by 0.1 per cent). Instead of falling, as in the other models,

output increases, although only by a small amount (less than 0.1 per cent). The demand
for leisure also increases with income (by 0.4 per cent). This increases the family

wage by a small amount (by 0.1 per cent). The higher family wage dampens the positive

_ effect of higher income on staple production and causes the other production sectors

to contract, although always by less than 0.3 per cent. Migration decreases (by 0.3 per
cent). In short, the impacts of the policy reform are almost reversed when the village
is not integrated with outside staple markets to begin with. Perhaps one-half of all
villages in Mexico are not net exporters of staples. Clearly, the impacts of Mexico’s
agricultural policy reforms on the rural economy turn on the extent to which policy
price changes are manifested in changes in local prices. The price-transmission process
is little understood and should be a research priority in the future.
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Experiment 5: Technological Change

The importance of technological change to enhance staple-supply response and
increase rural incomes is a basic tenet of development economics. The argument that
technological change induces growth linkages inside and outside of the rural economy
is a cornerstone of the new economics of growth (Mellor) and the case for agricultural
development-led industrialisation (ADLI; Adelman, 1985). The migration and micro
economy-wide impacts of increasing productivity in LDC agricultural systems are
not well understood, however. In the Mexican context, policies to make small-scale
agriculture more productive are likely to be critical to the competitiveness and
sustainability of rural economies and commumities, as well as to minimising the impacts
of market reforms on migration. Experiment 5 explores the local economy-wide
impacts of technological change in crop production.

Crop production is virtually synonymous with staple production in the base
medel, because of the preeminence of maize cultivation. The technological change
experiment, therefore, is implemented by increasing the marginal productivity of all
factors in staple production by 10 per cent. This is accomplished by raising the
technological shift parameter by 10 per cent in the production function for staples.
The results are displayed in Table 4.6.

Staple production is much more sensitive to changes in factor productivity than
to a change in the staple price. The 10 per cent productivity increase leads to nearly a
17 per cent jump in staple output in Models 1 and 2. Family resources flow out of the
other production sectors to support this large staple supply response. Livestock
production falls slightly (by less than 0.1 per cent), but the two non-agricultural sectors
contract by 1.8 per cent in Model 1 and by between 3 and 4 per cent in Model 2.

Integration with outside staple markets makes possible this large staple-supply
response. In both Models 1 and 2, marketed surplus increases by approximately the
same percentage amount as staple production®. Consumption of staples also increases,
but by less than 1 per cent in both models.

The key to a large staple response is the ability to market surplus production
outside the village. Where this possibility is not available (Model 3), the staple supply
response to technological change is much lower (2.4 per cent). Where high transactions
costs effectively cut the village off from outside staple markets, higher productivity
translates mostly into Iower local prices for staples. In Model 3, the local staple price
drops by 14.5 per cent. This transfers the benefits of the technological change to local
consumers who have a high marginal propensity to consume staples. The real income
gain in Model 3 is highest for subsistence households (2.5 per cent, compared with
L.1 to 1.2 per cent in the other two models). Technological change results in only a
negligible increase in total nominal village income in Model 3, however (less than
0.1 per cent). Even in real terms (i.e., taking into consideration the large decrease in
staple price), the gains from technological change are modest in Model 3 (0.8 per
cent) compared with Models 1 and 2 (1.2 to 1.4 per cent).



Table 4.6. Agricultural Productivity Experiment

Sector, . Percentage Change From Base
Perfect Commodity Missing Labour Missing Labour
Markets Market and Staples Market
Production {Prices):
Staples 16.91 16.53 2.36
. (-14.51)
Livestock -0.09 -0.08 0.16
Resource Extraction -1.79 -3.74 1.19
Services -1.78 -3.11 0.76
Retail 222 . 244 0.17
Labour Demand:
Family 228 1.82 -091
Total 2.49 1.68 -0.84
Shadow Prices:
Family Labour 0.80 0.68 0.08
Hired Labour - 0.00 3,58 -1.97
Capital 1.83 1.69 037
Land 2.14 2.4 0.60
Household Farm Incomes: . .
Total Nominal 1.36 1.23 0.06
Total Real 136 1.23 0.84
Real, By Household Group:
Landless 117 1.09 2.52
Small-holder 1.37 1.25 0.69
Large-holder L.36 1.22 0.80
Consumption; ) i
Leisure 0.33 0.36 0.75
Staples 0.59 0.91 17.05
Manufactures 1.36 .23 0.07
Extemal Linkages:
Migration -1.98 -1.67 -0.19
Marketed Surplus 17.92 17.62 n.a.
Net Imports:
Intermediate -0.34 -0.21 -041
Final 2.36 2.55 -0.16
Total 0.98 1.14 -3.29

the shift parameter of the staple production funciion).

The numbers in this table represent the effects of a 10 per cent, factor-neutral increase in staple productivity (i.e., in

What are the implications of iechnological change for migration in these different
market scenarios? By raising the productivity of family labour on the farm, one
would expect technological change to discourage out-migration, This is, indeed, the
outcome in Models 1 and 2. The 10 per cent productivity increase results in a 2 per
cent decrease in migration in Model 1 and a 1.7 per cent decrease in Model 2. Market
failure nearly erases this migration effect in Model 3, however. Migration decreases,
but only slightly (by 0.2 per cent).

The policy lessons from this experiment are clear: technological change has a
minimal effect on production, incomes and migration in an imperfect market
environment. High transactions costs which limit outside markets for the affected
good mute the impact of technology policy on rural development and on reducing
migration pressure. Diminishing returns to family inputs under existing technologies
may limit the supply response to price changes. In order to be effective, technology
policies need to be accompanied by efforts to make markets work better. Where markets
work well, technology change often is more effective than price policy in stimulating
production and reducing migration pressure. This point is illustrated nicely in the
results from Models 1 and 2. -

Experiment 6: Cash-crop Prices

Shifting from subsistence to cash-crop production will be the key to adjusting
to market reforms in much of rural Mexico. Here, as in the previous experiment,
market infrastructure is critical. High transactions costs that limit the profitability of
cash-crop production constrain the adjustment process and make it difficult for local
economies to make the transition from low-productivity, subsistence-staple production.
In rural Mexico, migration is the inevitable accompaniment to low-productivity familial
production. Increasing the efficiency of markets for goods in which producers have a
comparative advantage is a prerequisite for successful adjustment to trade reforms.
The results of Experiment 6, below, reveal that failure in other markets, e.g., staples,
can seriously limit the supply response in cash crops, restricting the ability of local
economies {o reorient towards new market opportunities and provide alternatives to
migration. '

The final experiment explores the local economy-wide effects of increasing the
profitability of cash-crop production. This may be viewed as a productivity experiment,
analogous to Experiment 5, for cash crops, Alternatively, it may be interpreted as a
market-infrastructure experiment, in which transactions costs of marketing cash crops
outside the local economy are reduced. This is different from a simple price experiment,
because it affects the profitability of cash-crop production but not the local price of
the cash crop for consumers and producers (i.e., purchasers of intermediate inputs). A
real-world example corresponding to this experiment would be the establishment of a-
marketing facility for the cash crop near the village, or improvement in transportation
infrastructure that lowers the cost of getting the cash crop to market*. Livestock is far



and away the dominant export from the village, It, therefore, represents the cash crop
in this experiment. As noted earlier, livestock production has minimal labour demands,
which makes this activity ideally suited for a high-migration environment where the
opportunity cost of family labour is high. The low family resource intensity of Hvestock
production also minimises the trade-off between channelling resources into this and -
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Table 4.7. Cash-Crop Experiment*

The numbers in the table represent the effects of a 10 per cent increase in the profitabitity of fivestock production,

S T ———— pther village produgﬁqn acti\lfities. Because of this, while the missi.ng staple market .
Perfect Commodity Missing Labour Missing Labour in Model 3 should limit the livestock supply response, the effect will not be as great
Markets Market and Staples Market as would be the case in a more family-resource-intensive cash-crop sector.
Production (Prices): .
Staples 071 20.57 97 The results of the cash-crop experiment appear in Table 4.7. They reveal a high
(10.58) livestock supply response to changes in the farmgate price in all three models, on the
Livestock ) 11.08 11.07 10.90 order of 11 per cent. This comes at the expense of all other production sectors in
Resource Extraction 271 -1.89 -3.86 Models 1 and 2, where staple production falls by less than 1 per cent and non-
Services 276 220 370 . . . . .
Retail 643 P e4 agricultural production declines by 2 to 3 per cent. In Model 3, however, higher village
Labour Demand: incomes from livestock production stimulate the consumption and intermediate
Family 0.47 0.67 2.05 demands for staples, driving up both the staple price (by 10.6 per cent) and staple
Total 0.28 0.61 1.88 production (by 8 per cent). Because of the low labour-intensity of livestock production,
Shad"‘;’ Prf;’esli b 125 130 153 the local staple subsistence constraint dampens the livestock supply response only
_mﬁ{asozfr 000 oy o7 slightly. However, it increases the adverse effects on the non—agncultural sectors,
Capital 6.94 6.99 7.74 where output now falls by nearly 4 per cent.
Housermami >0 >33 258 The increased demand for the village non-tradabl L a sl
Houschold Farm Tncomes: ge non-tradables (staples) creates a slightly
Total Nominal 422 4.98 4.80 larger positive effect on incomes in small-holder and large-holder households.
Total Real 422 428 430 Nevertheless, the real income gain for landless households, with their high propensity
Real, by Household to consume staples, is smaller when the regional staple market is missing. Although
Gwi‘:ﬂ dloss 450 a5t 220 in nominal terms the income effect is about one half of a percentage point higher
Small-halder 4.42 447 4.63 when staples are non-tradable, in real terms (i.e., adjusting for the higher local staple
Large-holder 4.00 4.06 4.10 prlce) they are about the same in all three models. In short, the missing staple market
Consumption: , dampens the livestock supply response without producing a significant income
Leisure 259 257 2.30 multiplier from non-tradables in the local economy. The negative effect of a missing
id‘:‘:lffsacmm Z:g; ﬁi ‘Z:;g | staple market on cash-crop response is likely to be larger in cases where cash-crop
Extemal Linkages: l production is more family-input intensive.
x;ﬁfggswlus :g:gg :g‘;’g '3;1‘—‘;4 1 Overall, the results of the cash-crop experiment mirror those of the first migration
Net Imports: ’ o ; experiment, presented inTable 4.1. This similarity is no coincidence. Both experiments
Intermediato 028 0.22 0.19 ] examine the effect of an increase in the returns to a village export. In the first case the
Final 6.54 6.45 - 811 ] export is labour; in the second it is livestock. In both experiments, increased supply
Total 3.35 328 3.86 i

(of migrants or of livestock) comes at the expense of other sectors’ production in the
village. The only exception is staple production in the second case, where there is a
missing regional staple market. The missing staple market limits the supply response
in livestock just as it limits the migration response in Experiment 1. Nevertheless, by
stimulating the demand for non-tradables (labour in Model 2, staples and labour in
Model 3), the increased returns to the village export unleash a positive local income
multiplier that is absent in the case where both staples and hired labour are tradables
(Model 1). That is, both of these experiments reveal a trade-off between maximising
supply response and stimulating local incomes, at least in the short run. In the long



run, better integration with outside markets should enable the local economy to reorient
itself around the production of goods in which it enjoys a regional comparative
advantage, with positive results for local incomes. Indeed, this has been the case
historically in rural economies of today’s developed countries, from corn in Iowa to
wine in Bordeaux.

Notes

1. A positive migration elasticity with respect to remittances does not necessarily hold in a
micro economy-wide model. In a Javan village studied by Taylor and Adelman (1995)
there is evidence of a backward-bending migrant-supply curve, due to relatively high
per capita incomes and a concentration of migration in high-income households with a
high marginal utility of leisure.

2. Thatis, a model in which the treatment of the village is analogous to the neoclassical
treatment of the household farm as being perfectly integrated with outside markcts, and
thus, a price-taker.

3. This finding reflects the fairly large share of marketed surplus in total corn output in the
' base.

4. Ifthelatter also resulted in lower transactions costs for consumers, the price band for the
good would narrow both from the bottom (lower transactions costs and thus higher
farmgate price for producers) and from the top (lower purchase price for consumers).
The present experiment explores the effect of compressing the price band only from the
bottom, that is, on the producer side.
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Chapter 5

Conclusions

Micro economy-wide models occupy a middle ground between household farm
models and aggregate, economy-wide models for policy analysis. Like household
farm models, they are rooted in the micro economy and are constructed “from the
ground up”, using household farm survey data. This is in contrast to “macro” CGE
and SAM-based models, which are estimated using aggregate data usually provxded
by government statistics bureaux.

Aggregate economy-wide models are not well suited for exam'ming the local
impacts of migration or policy changes; their aggregate character conceals important
linkages and interactions among households, production sectors, and other institutions
at the local level. The experiments in Chapters 3 and 4 highlight the importance of
the diversity of local production and the structure of local markets in shaping migration
and policy impacts. Micro economy-wide models are designed to take these
considerations into account, but they also capture income linkages among economic
actors and general-equilibrium feedbacks absent in household farm models. They
highlight interactions among different types of household farms, in contrast to
household farm modelling’s focus on a “typical” or “representative” household. The
findings presented in Chapters 3 and 4 reveal that these indirect linkage and general
equilibrium effects are important, and they may even be more significant than direct
effects in shaping the impacts of migration and policy changes on local economies.

Micro economy-wide models have been constructed and used for policy analysis
in diverse developing-couniry settings ranging from the Mexican example presented
here to villages in India, Senegal, Java, and a village-town economy in Kenya, Several .
others are in progress. Those involved in these research efforts believe that the benefits
of micro economy-wide modelling for policy analysis far outweigh the costs. A well-
designed micro household farm survey can provide nearly all of the data needed to
estimate micro economy-wide models. SAMs are relatively easy to construct, given
data availability. Because they are merely an accounting framework, they do not require
a great degree of economic skill. With a consistent SAM, simple matrix manipulation
using standard linear algebra algorithms yields a SAM multiplier matrix. This explainsg
the popularity of SAMs and SAM multipliers for policy analysis at the national level.



'The enormous advances that have occurred over the last decade in computer hardware
and in non-linear programming software bring micro CGE modelling within reach of
economists with some post-graduate training. It can safely be said that it is easier to
construct a micro CGE model today than it was to estimate a linear programming

model a decade ago. The programming and policy analysis can easily be done on

PCs.

The migration and policy experiments presented in this book illustrate a few of
the potential uses for these models. The migration experiments provide a window
into the often complex impacts of migration on migrant-sending economies, and the

policy experiments offer a ground-level perspective of the likely impacts of alternative
development and trade policies,

Migration and Development

Migration influences local economies in ways that are usually overlooked by
migration research. The micro economy-wide models at the core of Chapters 3 and 4
highlight economic linkages which transmit the impacts of migration from migrant to
non-migrant households. Becanse of the importance of these linkages, remittance-
use surveys of migrant households are Iikely to offer a limited and distorted picture of
the impacts of migration on migrant-sending economies. Migration and remittances
unleash an array of income and price effects which tend to transform village production
and have a significant impact on incomes in households that do not contain migrants.
As a result, many and perhaps most of migration’s impacts on local economies are
nat to be found within the migrant households themselves.

Simulation results suggest that migration produces short-term negative effects
but longer-term positive effects on village production. Predictably, as the economic
returns from sending migrants abroad increase, there tends to be a reorientation of
village economies around international migration. There is a restructuring of village
production away from labour-intensive activities and production processes, and a
channelling of family resources into migration, '

In the short run, the loss of labour to migration and a higher opportunity cost of
family time negatively affect the local production of tradables. The migration
experiments in Chapter 4 reveal a “Dutch disease” effect of migrant labour exports
on village production in the short run, as migration competes with the local production
of tradables for scarce family resources. Despite these negative short-run effects on
production, migration has a large, positive effect on household farm incomes, on the
demand for non-tradables, and on trade linkages between local economies and the
outside world.

Lacking access to outside credit markets, in the long run the local economy
benefits from the increased savings made possible by migration. The findings from
Experiment 2 in Chapter 4 support the new economics of labour migration hypothesis

that migrants act as financial intermediaries, loosening credit constraints on investment -
inlocal production (Stark, 1982). They do this by providing their households of origin -
with access to liquidity, in the form of migrant remittances. They also may promote -
investments by offering income insurance, promising to assist households in times of
economic distress or in the event that new investments fail to produce. Risk is not
explicitly incorporated into the micro economy-wide models used here. Nevertheless,
the insurance role of migrants may shape the parameters of this model by influencing
the underlying structure of the local economy, from which the model is estimated.

Development and Trade Policy

Comparisons of policy experiment results across the three versions of the village
medel reveal that market failures limit the responsiveness of local production to
migration and policy changes. They also limit the extent to which technological change
in food production cap raise rural incomes and discourage out-migration. The results
of Experiment 5 in Chapter 4 suggest that a factor-neutral technological change can
produce a large increase in local incomes and a decrease in migration when the local
economy is closely integrated with commodity markets outside the village. Given
decreasing returns to scale in local production, technology policy gives a larger boost
than price policy to local production and incomes when regional markets work.
However, these positive income and migration effects are almost complelely neutralised
when there is a missing regional market for staples. In short, well-functioning rural
markets are critical to achieving the income-growth effects of technological change
envisioned by Mellor (1976) and others, and to provide local income alternatives to
migration.

Nevertheless, by making some local goods and factors non-tradable, missing
markets create positive income linkages within the local economy that are absent
when the economy is perfectly integrated with ouwtside markets. If the production of
non-tradables involves a relatively intensive use of labour, then market liberalisation
may have an adverse effect on local employment and stimulate, rather than retard,
migration in the short run. Market failure has the effect of protecting the sectors
characterised by high transactions costs.

This finding suggests difficult policy choices. On one hand, policies to integrate
local economies with regional and world markets, e.g., by investing in improved
market infrastructure, are critical to increasing the supply response of household farms.
On the other hand, by transforming local non-tradables into tradables, market
integration adversely affects some producers (i.e., of the previously non-tradable
goods), and it may adversely affect village incomes in the short run. Reaping the
gains from trade requires a reorientation of production activities in favour of tradables
in which local producers have a comparative advantage in regional or world markets.
In much of rural Mexico, this means shifting production away from low-input staples
towards cash crops, livestock and non-agricultural production.



Achieving this transition expediently is likely to require policies to assist local
economic restructuring, including making complementary markets (e.g., for credit
and insurance) work. In the past, migrants have been the chief financial intermediaries
for rural households that have managed to accomplish this transition. They have
provided their households of origin with financial resources, in the form of remittances,
to finance new investments, as well as with insurance against income tisk. In the
absence of carefully designed policies to assist with economic restructuring, market
liberalisation may lead to lower rural incomes and increased out-migration in both
the short and long run.

Limitations and Extensions

The micro economy-wide modelling presented in this book has a number of
limitations that suggest directions for future research. These limitations are by no
means inherent in micro economy-wide modelling — only in the small-scale, village
and village-town models developed to date. They concern 1) scope, 2) generalisability,

-and 3) statics versus dynamics.

Scope

A focus on individual villages, groups of villages, or village-town economies
necessarily restricts the usefulness of models for examining regional employment
and income multipliers of migration and policy changes. From a modelling point of
view, this limitation can be dealt with easily, by extending the boundaries of the
model beyond the village to larger (i.e., village-town, county, or province) economies.
The procedure for building geographically more expansive models is identical to the
one used in this book. The only difference (and real additional cost) is broadening the
data base to support this modelling. The usefulness of regional economy-wide models
for policy analysis would probably justify the expense, especially if one can “piggy
back” on existing household farm survey efforts. The incremental cost of gathering
data to support this modelling is relatively small. Modest steps are being taken in this
direction, using survey data from 3 villages and a town in Mexico (Fredericks and
Taylor, 1995) and from 4 Zambian villages (Holden, Taylor and Hampton, 1995).
However, data collection for larger region-wide economic modelling almost certainly

will require initiatives by country governments in conjunction with international
development agencies.

Generalising the Results

Village-wide models provide an understanding of the inner workings of local
economies and responses to outside market and policy changes not available from
more aggregate models. However, generalisability has been sacrificed to achieve this
micro detail. Two approaches are possible to test and enhance the generalisability of
findings from micro economy-wide models. The first is to construct geographically
larger models, supported by region-wide data collection, as suggested above.

" Alternatively, researchers can perform purposive sampling of different types of villages,

i.., ones representing a range of geographic, market, and even cultural contexts. This
approach generally does not increase the scope of the modelling, but it does make it
possible to test the generalisability of findings for villages in different settings. It is
the approach we are currently using in Mexico, where our surveys are being extended
to villages and village-towns in agro-export regions of the northwest, in villages
traditionally less connected to the United States through migration (e.g., in Puebla),
and in relatively recent migrant-sending areas in the south (Oaxaca).

Statics Versus Dynamics in Micro Economy-wide Models

The models in this book are static: They can be used to compare production,
incomes, employment, migration, and village “macro” balances before and after an’
exogenous migration or policy change, but they are not designed to trace out adjustment -
paths or to explore dynamic implications of exogenous shocks. The modelling
technology can be extended to construct dynamic micro CGEs where adjustment
paths and inter-temporal effects are important. The “new economics of labour
migration” experiment (Experiment 2 in Chapter 4) is a step in this direction, because
it links two static CGEs together through investment and capital stock-updating
equations. The importance of evolving “migration networks” in shaping both migration
incentives and the impacts of migration on local economies (e.g., Massey et al., 1993)
suggests that a more dynamic approach than the one used in this book may be
appropriate, Other applications using dynamic micro economy-wide models are under
way. For example, Holden et al. (1995) represents the first stage in a research effort to
explore dynamic implications of structural adjustment for local environments in rural
Zambia. Policies that affect input prices and transactions costs create environmental
impacts through land clearing. To evaluate this, environmental accounting will be
mmiroduced into a micro economy-wide model, along with land clearing activities that
respond to changes in the shadow value of land for subsistence (chitemene) and
commercial crop production. '

Modelling and estimation techniques for the most part already have been
developed to extend micro economy-wide modelling in these new directions. Lack of
data to support this modelling and estimation is now the primary constraint. I hope
that the present research will help encourage large-scale data collection to complement
the independent small-scale surveys that have been supporting the first generation of
micro economy-wide models.
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