tral Change

aper no. 1777

-iables should
wironment in
lar qualitative
ears after the
. due to miss-

dicted growth
1ge values for
‘hmark period
as 1990-93.

1 and the Pro-
‘vity 0, no. 1

s measured as
i that in Burn-
nmers-Heston
o do the same
-ifications that
k the degrees

Banking Cri-

- 1in which one
assets to total
rescue opera-
Ited in a large
measures such
)sit guarantees
[ am indebted
ulable to me.

:fore and after
:ly responsible

automatically

Tierra y libertad: Will Tenure Reform Improve
Productivity in Mexico’s Ejido Agriculture?*

o e T el

K}

- -~ -

Reprinted with permission from University of Chicago Press. Oﬁginally

published in Economic Development and Cultural Change (Jan.2001) Vol.49
(2): 291- 309, copyright 2001.

Nancy L. Johnson
International Center for Tropical Agriculture (CIAT)

I. Introduction

The relationship between land tenure and agricultural productivity is one
of the most thoroughly analyzed in the field of economic development.
Early research identified a positive link between tenure security and in-
vestment.' Later researchers argued that the relationship is more complex
and suggested a variety of possible mechanisms that would relate tenure
security, land title, credit demand and supply, investment, farm size, and
productivity.” Recent attempts to sort out empirically the competing the-
ories in Africa and Latin America confirm a positive relationship be-
tween tenure security and productivity but are unable to identify which
of the possible mechanisms is responsible.’ The main problem is that ex-
isting data are not sufficiently precise to permit distinctions between
multiple hypotheses.

In spite of the lack of conclusive empirical evidence on causality,
land titling continues to be a popular policy designed to stimulate ag-
ricultural development.* Many governments around the world are en-
acting or contemplating land privatization programs in order to boost
output and productivity. Privatization and titling programs and the eco-
nomic theory that underlies them are particularly common among gov-
ernments committed to increasing the role of the market in allocating re-
sources.

While there is undoubtedly an important relationship between land
rights and productivity, understanding the exact nature of this relation-
ship within the context of a particular economy may be critical to the
success of privatization and titling policies. For example, if traditional
land rights are secure, then issuing a title may not have an impact on a
farmer’s willingness to make long-term investments. Similarly, if no for-
mal credit is available, or none demanded, a title that can be mortgaged
will be of little value in the short run. Furthermore, a title that is not
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292 Economic Development and Cultural Change

enforceable or supported by an adequate legal system cannot be consid-
ered an improvement in land rights. Making land titling policies effective
requires a clear understanding of whether and how the current tenure
system is constraining production. If necessary, this information can be
used to design complementary policies that will help the tenure reforms
achieve their intended goals.

In this article, I examine the case of land tenure reform in Mexico.
In 1992, the Mexican government initiated a program to title ejido land.
Ejidos are communities that own land communally and work it under a
system of permanent but nontransferable use rights. The new legislation
offers ejidos the option to participate in a voluntary titling program and
to receive individual, private titles. The goal of the reform is to give
farmers both the ability and incentive to invest in new technologies and
improved production practices.’” This is mainly expected to come about
through the increased access to credit that a title that can be mortgaged
will provide. As mentioned above, transferable titles could also increase
tenure security or stimulate the development of a land market. However,
it can be convincingly argued in the case of Mexico that ejidal titles have
always offered security and that land markets have always been active
in spite of the transfer prohibitions. Thus, in practice the main tmpact
that the reform is likely to have is to increase farmers’ access to collater-
alized credit. Success of the program will therefore depend on the extent
to which farmers were previously rationed in their access to credit.

I test the land titling program’s underlying hypothesis., namely. that
farmers face asset-based credit rationing, which limits their ability to
borrow money and invest in agriculture. The hypothesis will be tested
using data on participation in the titling program. Evidence of a positive
relationship between the asset value of land and participation in the pro-
gram would support this hypothesis and suggest that the reform is releas-
ing a binding credit constraint for participating farmers. The lack of a
relationship, by contrast, would suggest that increasing mortgageable
assets alone is not sufficient to increase farmer borrowing and investment
in agriculture. Complementary policies may be required in order for the
reform to achieve its intended impact of increasing agricultural invest-
ment and output. The results of the analysis will also make a useful con-
tribution to the empirical literature on tenure and titling. The voluntary
nature of the land titling program in the Mexican context provides a rare
opportunity to analyze the impact of titles in an environment in which
tenure is endogenous.

The article is organized as follows. Section II reviews the recent
changes in Mexican agriculture and agrarian policy. In Section III theo-
ries and empirical evidence on the relationships between land tenure,
credit, and agricultural productivity are discussed. Section IV presents a
conceptual model showing how asset ownership affects credit demand,
supply, and use in the context of agricultural production. The implica-
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tions of this model are compared with an analysis of the determinants
of participation in the Mexican titling program in Section V. Section VI
summarizes and concludes.

II. Mexico’s Second Agrarian Reform

A. Agricultural Production and Policy, 1917-92

In 1992, the Mexican Constitution was amended to permit the voluntary
privatization of ejido land, land granted to groups of peasants through
the 1917 postrevolutionary land reform. Prior to 1992, all e¢jido land was
owned by the community, and ejido members had use rights that could
be inherited but not rented, mortgaged, or sold. The 1992 legislation
ended the creation of new ejidos—bringing to an end Latin America’s
longest running land reform—and offered existing ejido members the
opportunity to obtain private titles to their ejidal land.

The ejido claims as antecedents both a pre-Colombian communal
land tenure regime and a Spanish tradition of public lands. However, the
creation of the ejido during the 1910-20 revolution was less a resurrec-
tion of a past system than a compromise between the warring factions.®
The Mexican Revolution was in large part a peasant rebellion against a
highly unequal distribution of land ownership and wealth. The demands
of Emiliano Zapata’s rebel forces were expressed in their famous battle
cry Tierra y libertad (Land and liberty).

As a program of land redistribution, the ejido system worked rela-
tively well. By 1990, half of Mexico’s agricultural land—and half its
irrigated land—was in the ejido sector. With regard to the demand for
liberty, however, the ejido system does not seem to have been as suc-
cessful. Land was given not to individuals but to groups, and its use was
highly restricted. In addition to the transfer restrictions, ejidatarios could
not work their land with hired labor, nor could they reside away from
the ejido for more than 2 years without risking loss of ejidal rights. Con-
tracts between ejidatarios and private farmers or processors were also
prohibited.

While in practice these restrictions were often far from binding,’
they reflect the fact that in exchange for land, ejido members surrendered
to the state a great deal of effective control over their economic activi-
ties. One consequence was that as technological progress increased the
capital intensity of agriculture, ejidos became increasingly dependent on
the state for subsidized credit, inputs, and other services, in part because
the rigidities of the system impeded their participation in many private
factor and product markets.

At the beginning, the ejido system showed little sign of being a con-
straint on productivity. In fact, between 1940 and 1965, the growth rate
of Mexican agricultural production was the fastest in Latin America, av-
eraging about 7% per year.! By the 1970s, however, the major irrigation
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projects were ending, the new land coming into production was generally
marginal, and the growth rate had dropped to 3% a year.’ Despite sig-
nificant government support, by the late 1980s the growth rate of Mexi-
can agricultural production had turned negative."

As growth in output declined, criticism of the ejido system on effi-
ciency grounds began tO grow.'! Critics considered it to be an institu-
tional impediment to increased productivity in agriculture, arguing that it
distorted incentives regarding investment, production practices, and land
stewardship and that it undermined the ability of farmers to respond to
a changing technological and demographic environment. However, at-
tempts to reform the system met with resistance from ejido members and
their supporters. Ejidos remained politically popular in Mexico in part
because they served as a visible sign of the government’s continuing
commitment to the principles of the revolution.” During most of the
1980s, significant reform was considered politically infeasible."”

The Carlos Salinas administration (1988-94), with its focus on mar-
ket reform and international competitiveness, took on agricultural and
ejido reform as part of its preparation of the Mexican economy for the
North American Free Trade Agreement. Many subsidies, price controls,
and tariffs were reduced or eliminated,” and in November 1991 a pro-
posed constitutional amendment authorizing the privatization of ejido
land was announced. The plan was rapidly approved by the Congress and

the state legislatures and became law in January 1992.

B. The 1992 Reforms

The new legislation immediately lifted some restrictions on ejido land
use. for example, the ban on land rental. It also established a process
through which ejido members could obtain individual, transferable titles
to their land. To receive a title. the entire ejido must complete a certifi-
cation and titling program known by its Spanish acronym PROCEDE."
Participation in PROCEDE is voluntary and free. The decision to join is
made by majority vote of the ejido members. Once incorporated 1nto the
program, ejido members work with program officials to resolve 1nter-
and intra-ejido boundary disputes; clarify membership status: and mea-
sure, map. and title all agricultural and residential land within the ejido.
On completion of the program. each ejido member receives a new title
that reaffirms his or her right to land in the ejido. 1f the ¢jido contains
parceled land—that is, crop land that is farmed by individuals'’—ejida-
tarios’ new titles will contain a map showing the exact size and location
of their parcels.

While PROCEDE is often referred to as a privatization program, the
titles it issues are not fully private titles. Rental rights are unrestricted;
however, sale of the Jand is technically only permitted within the ejido.
The PROCEDE titles can be exchanged for fully private titles (dominio
pleno) by individual ejidatarios through a petition t0 the National Agrar-
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ian Register."® Under the new law, unparceled lands, such as grazing ar-
eas, can be privatized if two-thirds of the members agree. However, they
can only be sold as a single piece of land and cannot be broken up into
smaller parcels."”

One important new economic benefit of the 1992 reforms that is
only available for those ejidos that have completed PROCEDE is that
titled land can be used as collateral to guarantee loans from formal lend-
ing institutions such as banks. The mortgaging of ejido land does not
appear to have occurred prior to the reforms.” Increasing an ejidatario’s
access to this type of credit is important because commercial banks are
accounting for a growing share of agricultural lending as public sources
of credit shrink.”

The PROCEDE program was to have completed its work by the end
of 1994. Despite major efforts on the part of the Salinas and, later, Er-
nesto Zedillo administrations, that goal proved overly optimistic. The
program is now expected to continue in operation until the end of the
Zedillo administration in 2000.* Work is proceeding quickly, however.
By the end of 1996, 72% of ejidos were incorporated in the program,
and 48% had received their titles.”

III. Land Tenure, Credit, and Productivity: Theory and Evidence
The relationship between land tenure and productivity has received a
great deal of attention from researchers. Three main mechanisms have
been identified through which tenure could potentially affect productiv-
ity. T. Besley calls them the security-based investment demand hypothe-
sis: the collateral-based credit supply hypothesis: and the transferability-
based gains from trade hypothesis.” Secure land tenure can increase the
demand for capital—and also for credit—by increasing tarmers’ ex-
pected returns from investments in their land. Reducing the risk of losing
the land would increase the expected value of future income from the
land. In empirical work on tenure security, it is tempting to equate secu-
rity with possession of a title. However, titled land is not necessarily se-
cure in the absence of legal protection of property rights, while lack of
title is not always insecure, especially if local or traditional property
rights institutions are strong.”

The credit supply hypothesis is based on the observation that in the
presence of high information costs. lenders often require collateral.
Farmers without assets can be rationed out of the market in spite of posi-
tive demand at or above the market interest rate.” The fact that land is
often a farmer’s major asset—and the asset most suitable for use as col-
lateral—implies a close relationship between credit access and landhold-
ings.”’

Finally, the ‘‘gains from trade’” hypothesis is based on the fact that
if land tenure is transferable, then land can be passed from less to more
productive farmers. The overall size of landholdings—in terms of own-
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ership and operational size—can also adjust in response to market sig-
nals, increasing overall efficiency, and productivity.

In his empirical analysis, T. Besley examines what implications
each of the different, and by no means mutually exclusive, hypotheses
would have for investment behavior. While he finds mixed support for
the idea that better land rights facilitate investment, in terms of causality,
he is unable to distinguish definitively between the three theoretical mod-
els.? However, he does find evidence that tenure on a specific plot mat-
ters for investment on that plot, which he interprets as evidence against
the collateral-based credit supply hypothesis. If the collateral-based view
holds, total household land rights rather than rights for a specific plot
should affect investment decisions.

M. Carter and P. Olinto, in an attempt to distinguish empirically be-
tween demand and supply effects of property rights, reach the opposite
conclusion with regard to credit. In an analysis of panel data from Para-
guay, they find support for both hypotheses but conclude that the provi-
sion of land title would have strong credit effects and weaker, but posi-
tive, investment demand effects.”

However, the authors note that the credit supply effect is stronger
for larger scale producers. The implication is that other factors—such as
transaction costs or wealth-based rationing—may constrain credit access
by small farmers.

Carter and Olinto allow for both credit-constrained and uncon-
strained farmers in their analysis, reflecting the fact that not all farmers
may have a positive demand for formal credit. While their specification
of the formal and informal credit markets is somewhat restrictive—they
assume limited liability in formal markets, which is inconsistent with
collateral requirements—their acknowledgment of the real choices that
farmers face regarding capital and credit use is an important advance.
Recent work on informal credit markets, risk. and transactions costs have
shown that collateralized credit is not the only source of capital available
to farmers, nor is it necessarily the most desirable.”” A positive demand
on the part of farmers for collateralized credit cannot be assumed, as it
often was in the past.

IV. A Model of Credit Use under Asset-Based Rationing

In this article, I assume that the main effect of the Mexican land titling
program will be to increase the supply of credit available to farmers. Be-
cause farmers already had secure title to their land, the demand for
credit, especially short-term production credit, which is the major type of
collateralized credit used by ejido farmers, is unlikely to be substantially
affected by the titling program.”! The hypothesis to be tested is that farm-
ers face asset-based credit rationing, which means that they would like
to have more credit but are unable to get it because of lack of assets. If
this is true, then they would have an incentive to participate in the titling
program in order to increase access to credit. Evidence in favor of this
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hypothesis would support the idea that the reform will release a binding
credit constraint and therefore have a positive impact on farmer invest-
ment and on agricultural production.

The following model, based on work by G. Feder and D. Feeny,
shows how credit supply constraints—in the form of collateral require-
ments—affect farmer’s input and output decisions.”” The model is used
to generate hypotheses about the circumstances under which an increase
in a farmer’s available collateral would lead to an increase in expected
utility. In the model, farmers allocate resources between risky agricul-
tural production (f) and riskless saving (A) to maximize the expected
utility of income (Y). Production is a function of capital (K') whose
rental price is set equal to one. Credit (B) is available at interest rate r;
however, collateral is required. Farmers are endowed with cash reserves
(A,) and physical capital (K,). The physical capital endowment is di-
vided between collateralizable capital (K”) and uncollateralizable capital
(Ko — K').

Risk to agricultural income is represented by 6, which is assumed
to have a mean value of one and a finite variance. Farmers face both a
cash constraint, which says that capital inputs must be purchased before
income from agricultural production is realized, and the collateral con-
straint, which says that borrowing cannot exceed the value of mortgage-
able assets.

In addition there is a transaction cost (¢), which has the effect of
driving a wedge between the market interest rate and the effective rate
paid by agents at the local level. The transaction cost represents the fact
that there are many costs associated with getting a loan, such as lost
work time and travel time. A potential borrower must often make multi-
ple trips, not only to the bank but also to other offices such as the local
government records archive or the notary public. In developing coun-
tries, these types of transaction costs can be significant, and they have
the effect of raising the real cost of borrowing above the interest rate.

The model can be written as:

Max EU(Y), (1)
(K/.A.B)
subject to:
Y = 6PAK’) — K + Ky + A — (1 + ro)B, 2)
K/ + A = K, + B + A(cash constraint), 3)
and
B = P*K’(collateral contraint). 4)

Expressions P/, P* are relative prices for agricultural output and capital.
All capital has the same price, whether or not it is possible to collateral-
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ize it, since the ability to collateralize capital is not associated with its
productivity. Again, r is the interest rate at which farmers can borrow
money from banks, and the rental rate of capital is the numeraire. The
parameter ¢ is assumed to be greater than one, and it is also assumed
that both the utility function and the production function are concave,
that is, U’ and f* > 0, and U” and f” < 0.

This model explicitly shows how borrowing affects agricultural pro-
duction decisions and expected utility and how mortgageable assets af-
fect borrowing. If the collateral constraint is binding, that is, at the opti-
mum, B = P*K’, then an increase in the percentage of total mortgageable
assets (K”) leads to an increase in borrowing (B), that is, 0B/dK’ > 0.
The borrowed money is then invested in agricultural production, leading
to higher expected output, income, and utility.

The model can also be used to derive relationships between bor-
rowing and other parameters. In particular, it can be shown that if the
collateral constraint binds, then 0B/dA, = 0B/0¢ = 0. Marginal changes
in the value of initial wealth (4,) or the transactions costs of obtaining
credit (¢) would not affect borrowing (B). This is to be expected, since
when the collateral constraint binds, the shadow price of credit is higher
than the effective interest rate paid by the farmer (r). Changes in wealth
or transaction costs might affect the shadow price but would not affect
the observed quantity borrowed.

If the collateral constraint is not binding, then clearly dB/dK" = 0.
Changes in the percentage of mortgageable assets would have no effect
on borrowing because the demand for credit is not a function of such
assets. In this case, it can also be shown that JdB/9A, < 0 and dB/dp <
0. An increase in initial wealth decreases borrowing because farmers pre-
fer to finance production out of savings to reduce both cost and risk ex-
posure. An increase in the transaction cost parameter () decreases bor-
rowing because it has the same effect as an increase in the interest rate.

If Mexican farmers are currently rationed in their use of credit, then
possession of a land title, which essentially increases K’, would increase
their borrowing and their expected utility. Therefore, they would be ex-
pected to complete PROCEDE. If. on the other hand, they are not cur-
rently constrained in their credit use by lack of collateral, then a land
title may not increase their expected utility, and they would not have an
economic incentive to complete the program. In Section V. I analyze
data from the first 4 years of the land titling program to determine
whether there is evidence of a relationship between the asset value of
land and program completion.

V. Analysis of Participation in the Land Titling Program

A. Empirical Model and Data
Existence of a binding credit constraint would imply a positive relation-
ship between mortgageable landholding and program participation. In
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principle, the voluntary nature of the PROCEDE program and the diver-
sity of land holdings within ejidos makes this hypothesis empirically
testable. In some ejidos, farmers have individual, arable parcels, while
in others they have access to a communal pasture, forest land, or a share
in one of the few remaining collective ejidos. If the incentive to partici-
pate comes from the desire to increase access to credit, then we would
expect farmers with individual plots, which are the most mortgageable,
to have participation rates that are higher than those of other farmers,
other things being equal. Since the time and administrative costs of com-
pleting the program are essentially fixed, we would expect farm size to
be positively correlated with participation.” From the perspective of an
individual farmer, the transaction costs of dealing with lenders are also
essentially fixed, which also would imply a positive relationship between
farm size and the value of a title.

I can test for such a relationship using data on PROCEDE participa-
tion and ejido characteristics. Ideally, data would be available on individ-
ual ejidatarios and on how they voted on the issue of PROCEDE partici-
pation. All that can be observed, however, is the outcome of the ejido-
level vote, not how each member voted. The office of PROCEDE main-
tains data on participation of ejidos in the process, and these are the data
on which the dependent variable, PROCEDE participation, is based.

A further level of aggregation is added in order to obtain data on
explanatory variables. The National Ejidal Census only reports data on
ejido characteristics at the municipio, or county, level. Therefore, in or-
der to do the analysis, ¢jido-level data on PROCEDE participation are
aggregated to the county level, resulting in a dependent variable that is
the percentage of ejidos in the municipio that are participating in PRO-
CEDE. Independent variables on ¢jido characteristics—the vector x; in
the empirical model—are the average values of the variables for ejidos
in the county.

Whenever data are aggregated, information and precision are inevi-
tably lost. Of particular importance in this case is that aggregation masks
the internal dynamics of the ejido’s group decision making and voting
process. Understanding these internal dynamics would be interesting,
and in some cases they are undoubtedly critical in explaining how the
ultimate decisions are made.™ However, as long as the internal organiza-
tional characteristics of the ejido are random and not correlated with any
of the variables in the statistical model, failure to account for them will
not bias the results of the analysis. I made specific attempts to control
for possible aggregation bias and discussed them with the definition of
variables and the results of the estimation.

In the following analysis, the dependent variable (P)) is the percent-
age of ejidos in a municipio that is actively. participating in PROCEDE,
where i denotes the municipio. Actively participating is defined as hav-
ing completed all program requirements but not necessarily having re-

B
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ceived the title, which could be delayed for bureaucratic reasons. I chose
this measure because while it is conceptually useful to think of the vote
of the ejido to join the process as the most significant choice, in practice
the vast majority of ejidos vote to join, while a much smaller number
actually do what is necessary to obtain titles.” Defining participation as
completing the program requirements is intended to capture only those
ejidos that are truly participating with a serious intention to obtain a title.

The data come from the November 1995 report on the progress of
the PROCEDE program.” The office of PROCEDE maintains statistics
on the progress of ejidos through the process, noting which ejidos have
been contacted by PROCEDE, how they had voted on the question of
participation, and where they were in the process. Getting ejidos through
PROCEDE was a high priority for the government, and a significant ef-
fort was made to expedite the process. At the national level, in just over
a year, more than 95% of ejidos had been contacted, and a third had al-
ready received titles.”” By late 1995, the program had been in operation
for almost 2 years, sufficient time for ejidos interested in titles to com-
plete the requirements. Again, because [ want to identify ejidos that had
real demand for titles, it is appropriate to focus on those that completed
the process in a timely manner.”®

The empirical model is essentially a linear probability model, in
which the probability that an ejido in a given municipio participates in
PROCEDE is explained by the characteristics of ejidos in the municipio.
This model can be estimated using the minimum logit * method, whose
estimators have been shown to have the same properties as the maximum
likelihood estimators.”

If P, estimates the true population parameter T; = F(B’x,), then P;
= F(p'x) + €. If Fis the logistic distribution, then taking the inverse
yields the log odds ratio, In [P/(1 — P)] = B’x; + u;, where E[u] =0
and Var [u] = /nP(l = P), which can be estimated using weighted
least squares.” The results of this regression will be coefficients measur-
ing the relationship between the levels of x; and the log of the odds ratio,
which is equal in terms of signs and significance to the relationship be-
tween X; and P,.

Table 1 compares the average values of the independent and depen-
dent variables for the two states chosen for the analysis, Sonora and Chi-
apas.*’ I selected these states because they are important agricultural
states for which data were available. Sonora, which borders Arizona, is
an arid state where cattle ranching and irrigated crop production predom-
inate.? Ejido lands largely consist of rangelands and irrigated crop land.
By contrast, in the southern state of Chiapas most of the land is rain-fed,
and there is significantly more forested area; 80% of crop land is devoted
to basic grains, in particular, to corn.? Sonora and Chiapas reflect the
diversity of Mexican ejido agriculture and land use and, therefore, form
an appropriate sample for this empirical analysis.
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TABLE 1

CHARACTERISTICS OF Ejidos IN SONORA AND CHIAPAS

Variable Sonora? Chiapas®
Number of ejidos in state 890 2,072
All state land that is in ejidos (%) 31 42
Average number of ejidos per municipio 13 19
Average number of members per ejido (AVSIZM) 101 133
Average hectares per ejido 10,946 1,791
Average hectares per member 120 15
Average parceled hectares per member® 10 9
Average irrigated hectares per member (AVPRIEM)® 11 21
Land that is forested (PCTBOSQ) (%) 3 11
Land that is irrigated (%) 6 2
Land in pasture (PCTPAST) (%) 87 27
Ejidos that are collective (PCTCOLL) (%) 15 0
Ejidos that report raising animals (PCTCRIA) (%) 90 99
Ejidos that have agricultural machinery (PCTEQUIP) (%) 65 32
Ejidos with basic services (PCTSER) (%) 97 93
Ejidos reporting nonagricultural activity (%) (PCTNOAG) 12 31
Ejidos finished with PROCEDURE (P)) (%) 32 15

SOURCES.—Data come from the Produraduria Agraria, Advance del Procede a No-
viembre de 1995 (Progress of PROCEDE to November 1995) (Mexico City: Office of
PROCEDE, 1995); and Instituto Nacional de Estadistica. Geografia e Informacion (IN-
EGI), *‘Final Results of the VII Agricultural Census™ (INEGI. Aguascalientes, Ags.,
1994, data file).

2 The first three variables are for the entire state (n = 70 for Sonora and n = 111
for Chiapas). The rest of the variables are only for the sample used in the empirical analy-
sis (n = 66 for Sonora and n = 56 for Chiapas).

® There are three types of ejido land: parceled. unparceled. and collective. Parceled
land has been divided up for use by individuals. Unparceled land, such as pasture, is used
communally. Collective land, by far the smallest of the three categories, is worked jointly
by all members. Most ¢jidos contain both parceled and unparceled land.

“ The variable is the average hectares of irrigated land per member with access to a
parcel. Since not all ejidos have parceled land, not all ejidatarios have access to parceled
land. The majority of irrigated land is parceled. but not all of it, the difference being the
collective ¢jidos.

4 Basic services include electricity, potable water, and access to a dirt or a paved
road.

B. Results
The results of the regression of ejido characteristics on PROCEDE par-
ticipation rates are presented in table 2. As suggested in the theoretical
model, an ejidatario’s decision to participate will depend on two things,
how much his or her mortgageable asset base can be improved by partic-
ipating and how big that asset base currently is. Credit rationing would
imply a positive relationship between the size of the increase in the asset
base that would result from participating, and a negative relationship be-
tween existing mortgageable assets and PROCEDE.

To measure the increase in the asset base that would result from
participation in PROCEDE, the variable ‘‘average amount of parceled
irrigated land per member’’ (AVPRIEM) is used. Parceled, irrigated land
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TABLE 2

RESULTS OF LOGISTIC REGRESSION AnaLysis oF PROCEDE COMPLETION RATES

Variable Coefficient
Average parceled hectares per member (AVPRIEM) | .001
(.004)
Ejidos that have agricultural machinery (PCTEQUIP) (%) —.237
: (.390)
Ejidos with services (PCTSER) (%) 4.909**
(1.062)
Ejidos that report raising livestock (PCTCRIA) (%) —2.686%*
(.484)
Average number of members per ejido (AVSIZM) -.000
(.002)
Ejidos reporting nonagricultural activity (PCTNONAG) (%) 1.248**
(.549)
Land that is forested (PCTBOSQ) (%) —2.791*
(1.608)
Dummy variable (STATE) — . 444*
(.262)
Constant —2.446%*
‘ (.720)
R* .58
N 109
Durbin-Watson test statistic 2.15°
White test statistic 32

NoTE.—Standard errors are in parentheses.

2 Does not fall within the inconclusive region of 1.484 to 1.874. so there is no evi-
dence of multicollinearity.

b Critical value for ° (8) = 16.92, s0 homoscedasticity is not rejected.

* Significant at a level of .10.

** Sjgnificant at a level of .05.

per member was chosen as the most appropriate measure of the change
in mortgageable assets that would come with participation, since in prac-
tice it is much more likely that irrigated land will be used as collateral
for a loan than rain-fed land. Banks are more likely to loan money for
irrigated agriculture, and farmers with irrigated land are more likely to
want bank credit. Another reason for using irrigated land per member as
a4 measure of the benefit of participation at the level of the ¢jido is that
irrigated land is often more evenly distributed within the ejido than 1s
rain-fed land.* As reported in table 2, the average amount of parceled,
irrigated land per member was not significantly related to participation
in PROCEDE.*

In order to control for the fact that, ceteris paribus, ejidatarios who
already have high levels of mortgageable assets have less incentive to
participate in PROCEDE than do ejidatarios with low asset levels, I also
included in the analysis a measure of agricultural machinery ownership
in the ejido. The agricultural census reports the percentage of ejidos in
each municipio that have agricultural machinery. While this definition of
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the variable has some shortcomings—for example, it cannot distinguish
between different types of machinery, nor can it recognize differential
access within ejidos—the importance of machinery as collateral justifies
its use in the analysis. Agricultural machinery is one of the most widely
used forms of collateral among ejido farmers.*

The regression analysis also fails to find a significant relationship
between machinery ownership and PROCEDE participation. Taken to-
gether, the lack of significance of both the irrigated land and machinery
ownership variables suggests that neither existing nor expected future
asset levels played a role in the PROCEDE participation decision. This
result does not support the hypothesis that ejidatarios faced widespread
credit rationing prior to the implementation of PROCEDE.

The variable PCTSER, the percentage of ejidos with basic services
such as electricity, potable water, and access to paved or graded dirt
roads, was included as a measure of transactions costs associated with
engaging in economic activity outside the community. The variable
PCTSER, the inverse of ¢ in the economic model. should not affect the
demand for credit or for a land title if farmers’ credit is rationed. In this
analysis, PCTSER is positively and significantly associated with finish-
ing the program. This suggests that higher accessibility (lower transac-
tion costs) does affect the demand for credit. which is what would be
expected in the absence of credit rationing. Lower transaction costs
might also increase the amount a lender is willing to lend to a farmer,
which would have the same effect on the participation decision.

The percentage of ¢jidos with livestock (PCTCRIA) is taken as a
measure of liquid assets, denoted as A, in the theoretical model. The se-
lection of this variable is based on the fact that houscholds without ac-
cess to savings institutions often hold livestock because it is a relatively
liquid asset whose price is unlikely to be strongly correlated with local
crop or land prices.” The coefficient on PCTCRIA is negative and sig-
nificant. which is what theory would predict in the absence of credit ra-
tioning.

In addition to the variables suggested by the model, other variables
were included in recognition of the fact that the real choice faced by
ejidos is more complex than that posited in the theoretical model. The
average number of members per ¢jido (AVSIZM) was included as a
measure of internal administrative and transaction costs associated with
completing the program, the assumption being that fewer members
would result in lower costs.® Smaller average size was not significantly
associated with higher completion rates, nor were other measures of In-
ternal transaction costs, such as the average number of membership asso-
ciations within an ejido.

The percentages of area in collective ejidos (PCTCOLL) was in-
cluded to control for the fact that these ejidos, which are often character-
ized by highly mechanized, irrigated agriculture in the northern states,
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face a different process under PROCEDE and therefore it is likely that
is takes them much longer to complete the process. Collective ejidos
were jointly owned and managed collectively, so individual property
rights were never assigned. Unlike in ejidos with parceled land, titling
collective ejidos is not simply a process of confirming existing rights.
The variable PCTCOLL is negatively and significantly associated with
participation in PROCEDE, which is to be expected. Similarly, the per-
centage of forested area in an ejido (PCTBOSQ) is also negatively asso-
ciated with participation.

I included the percentage of ejidos reporting nonagricultural activity
(PCTNONAG) to control for the increasing demand for land for nonagri-
cultural purposes. The risks and returns associated with nonagricultural
investments are likely to be very different from those associated with ag-
ricultural investments, which are the primary focus of the reform and,
therefore, of this analysis. As expected, ejidos with higher amounts of
nonagricultural activities were more likely to participate.

Finally. I included a dummy variable (STATE = 1 for Chiapas) to
capture any systematic differences between the two states. which were
not accounted for by the other regressors. The variable STATE is sig-
nificantly negatively associated with participation. Ejidos in Chiapas are
less likely to participate than ejidos in Sonora.

VL. Summary and Conclusions
Overall. this analysis does not support the hypothesis that ¢jido farmers
in Mexico face asset-based rationing in formal credit markets. If the pri-
mary motivation for participation in PROCEDE was to gain access to
collateralized credit. then we would have expected to see relationships
between ¢jido assets and participation. Specifically. we would expect to
see a negative relationship between existing assets and participation. and
a positive relationship between mortgageable assets to be gained through
participation in PROCEDE. Controlling for other factors. these relation-
ships were not confirmed by the data. This would imply that, by itself,
the PROCEDE program is unlikely to achieve its goals of increasing the
capital intensity and productivity of ¢jido agriculture. To the extent that
PROCEDE resolves once and for all any boundary disputes or tenure in-
securities within or between ejidos, it could have a positive tmpact on
production. However, PROCEDE does not appear to release a binding
constraint on capital access and. therefore, may not have a significant
direct impact on farmers’ decisions regarding credit and capital use.
The main implication of this analysis for policy, both in Mexico and
elsewhere, is that lack of collateral and credit may not be the cause of
the low capital use and low productivity often observed among farmers
in developing countries. Increasing investment and output may require
improving the productivity of agriculture through support of basic crop
and production system research. The results also suggest that input and
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investment demapd could also be increased by reducing the impact of
psk and transaction costs on expected income from agriculture. Public
mvestment‘m rura.I mfras.trl.lctu_re may be one way to reduce transaction
costs associated with participation in the formal credit market. Improved
infrastructure would also benefit rural residents in other ways and is gen-
erally considered to be a sound use of scarce public resources. Reduction
of risk is more problematic, as the poor performance of many public in-
surance schemes has demonstrated.*

Before advocating government intervention in formal insurance and
financial markets, it is also worth examining other ways though which
small farmers get access to capital. Recent research in the area of rural
factor markets has demonstrated not only that publicly administered pro-
grams are likely to suffer from severe incentive problems but also that
rural residents can and do develop their own arrangements for overcom-
ing the market imperfections they face.®® Informal lenders may offer
higher interest rates, but the flexibility and low transaction costs of their
terms are often appealing to farmers.

Indeed, preliminary evidence from Mexico suggests that farmers
with farms of all sizes are responding to the recent economic liberaliza-
tion policies, increasing their production and incomes as a result.”' This
would suggest that farmers are sensitive to the incentives offered by mar-
ket liberalization and that the formal credit market is not the only source
of capital. Therefore, policies that build on or facilitate the functioning
of alternative or informal markets, for example, group lending schemes
that use social pressure rather than individual collateral to ensure compli-
ance, are likely to contribute to the increased capital intensity and pro-
ductivity among small farmers and thus further the goals of the current
titling program.

Notes

* | wish to thank an anonymous reviewer for some very helpful comments
and to acknowledge the MacArthur Interdisciplinary Program for Peace and In-
ternational Cooperation at the University of Minnesota, the Graduate School of
the University of Minnesota, and the Minnesota Agricultural Experiment Station
for partial support of the research on which this article is based.
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