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Summary

This paper tests whether Rodrik's (1999) results that institutions for conflict
management are associated with the ability to react to economic shocks are robust to
different ways of defining the quality of such institutions. In this paper, we measure the
quality of conflict management institutions with two different indices. The first is an
index of political constraints on the ability of the executive to impose its will. These
constraints limit the ability of the government to arbitrarily change the rules of the
game and therefore may reduce redistributive struggles. The second index measures
the degree of political particularism. We define political particularism as the
policymakers' ability to further their career by catering to narrow interests rather than
broader national platforms. The indices used in this paper solve the endogeneity and
subjectivity biases that affect Rodrik's main measure of institutional quality. We find
strong support for the idea that high levels of political constraints and intermediate
levels of political particularism are associated with a quick recovery from economic

shocks.
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Political institutionsand Growth Colapses

1. Introduction

In a series of recent papers, Rodrik (1999, 2000a, 2000b) asks the question,"Why
did so many countries that grew at a satisfactory rate during the 1960s and early 1970s
experience collapses in their growth rates after the economic shocks of the mid 1970s?"
In his papers, Rodrik argues that the ability to recover from external shocks depends on
the level of latent social conflict and on the quality of a country’s institutions for conflict
management. According to Rodrik, countries that have low latent social conflict and
good institutions for conflict management can implement policies that minimize the
effects of the shock on the economy and quickly resume their growth process. The
opposite is true in countries with high latent social conflict and poor institutions where,
in the best case, necessary reforms will be delayed and, in the worst case, the shock will
generate distributional conflicts that may lead to an economic collapse. Rodrik
illustrates this point with the example of how South Korea. Brazil, and Turkey reacted
to the oil shock of the mid 1970s. While Korea, thanks to its adjustment policies, was
able to quickly resume growth, Brazil and Turkey experienced an economic collapse
Rodrik attributes these diverse experiences to the fact that Korea lacked larent social
conflict and had better institutions for conflict management. The importance of these
institutions extends to windfalls as well as shocks: the experience of, among others,
Nigeria and Venezuela show that distributional conflicts that lead to bad policies can

also arise from positive terms of trade shocks (Tornell and Lane, 1999):

Rodrik tests his hypothesis by regressing changes in growth over a measure of terms
of trade shock, a measure of latent social conflict, and an indicator of the quality of
institutions for conflict management (he also uses a set of standard control variables)
In this paper, we suggest that the indicators of institutional quality used by Rodrik suffer
from two sources of bias and we suggest a set of alternative measures of institutional
quality. Rodrik's main proxy for conflict management institutions is the International
Country Risk Guide (ICRG) index of quality of government institutions1 There are two
possible problems with the ICRG measure of institutional quality used by Rodrik First,
the ICRG index is partly based on the subjective perceptions of a country’s level of

1 Fora description of the ICRG indexes see Sealy(1999).

2 nparticular the political risk assessments are made on the basis of subjective analysis of the available
informa td n, the financial risk assessments on a mix of subjective analysis and objective d ta ,adhe economic
risk solely on the basis of objective data
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institutional quality2This subjective index may be influenced by a country’s overall
economic condition (the subjectivity bias). Also, since the ICRG index of institutional
quality is not available for the 1970s, Rodrik uses the 1980-90 average. Even if the ICRG
index were not affected by a subjectivity bias, we would expect some feedback from
growth to institutional quality (the endogeneity bias)3

In contrast, the indices used in this paper are available for the 1970s and originate
from an effort to provide more objective measurements of the political structure. In
particular, we proxy for the quality of institutions for conflict management with two
specific aspects of political institutions. The first one is the existence of political
constraints on the ability of the executive to impose its will. These constraints, which
can be thought of as “checks and balances,” limit the ability of the government to
arbitrarily change the rules of the game and therefore may reduce redistributive
struggles. The second one is the extent to which the political system creates incentives
for politicians to respond to particularistic interests, rather than broad-based interests.
An excessive focus on particularistic interests may exacerbate the distributive struggle

that may follow an adverse shock (or a large windfall, for that matter).

For the first institutional dimension, we rely on a modified version of an index of
political constraints developed by Witold Henisz (2000). According to Rodrik, good conflict
management institutions should allow for the representation of all groups in society, and
consist of agreed-upon, openly and consistently applied rules for adjudicating
distributional conflicts. This index fits quite well with the spirit of Rodrik's (1999) model.
In his model, two groups have to divide a pie—which they previously shared in equal parts
but that has suddenly shrunk because of a negative shock. If the groups cooperate, and
reduce their demands proportionally to the size of the shock, social conflict will be
avoided and both groups will be able to maintain their pre-shock shares. Distributive
struggle can instead arise if the groups decide to fight in order to keep their pre-shock
incomes. In this framework, weak institutions for conflict resolution may give the various
social groups the hope that they will be likely to win in a distributive fight and, thus
providing an incentive against cooperation. So, in Rodrik's model, good institutions for
conflict management are those that yield an equilibrium in which the payoff of
cooperation is higher than that of fighting. In other words, a well-defined set of rules and

3 ta Porta etal. (1999) and Panizza (2001) fnd a strong correlationbetween per capita GDPand the CRG. index.
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constraints and a wide range of interests represented in policymaking reduce the scope
for distributive conflict because people realize they can "kick and scream and yell* but
their share of the pie will not change. In this ideal world, fighting does not pay and all
parties will moderate their demands to avoid the costs of a distributive struggle.

Graham et al. (1999) find that reforms that are implemented through formal
institutions and accepted after negotiations with many groups by a majority of society
are more likely to be successful. To the extent that high political constraints increase the
participation process and make it difficult to arbitrarily change distributionally sensitive
policies, the index should be a very appropriate proxy for Rodrik's idea of “institutions
that adjudicate distributional contests within a framework of rules and accepted
procedure—that is, without open conflict and hostilities" (Rodrik, 1999, p. 386).
Political constraints, on the other hand, may lead to gridlock and inaction, thus
preventing the adoption of necessary adjustment policies. This is an issue of credibility
of policy changes versus flexibility and, as theorists say, it is essentially an empirical
question. However, it should be pointed out that the fact that reforms are more difficult

to implement is a consequence of having more representation.4

For the second institutional dimension, we use data on electoral rules to create an
index of political particularism. Following theoretical work on the subject by Carey and
Shugart (1995) and Shugart (2001), we define political particularism as the ability of
policymakers to further their careers by catering to narrow interests rather than to broader
national platforms. A high score of the index indicates that the system is “candidate-
centered” with strong incentives for politicians to cater to narrow geographical interests5
A low score, however, is more ambiguous, as "party-centered” only indicates low
particularism to the extent that parties themselves have broad national interests.

The relationship between particularism and the ability to recover from an economic
shock is ambiguous. If we assume that the main distributional struggle following the shock

~

The index of political constraints can also be thought of asa measure of the number of interests that the
executive has to take into account when making a decision and a high value of the index means that a wider
variety of interests are formally represented.

Geographically defined particular interests are the most easily re cognized ,and, so far, the most commonly
modeled in the literature. (Weingast et al 1981; Bagir, 1999). The influence of sectorally-defined particular
interests, such as labor unions, is harder to identify without detale d knowledge of the country and its informal
policymaking procedures.

o
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will arise along a regional dimension, then we should find that a high value of our index
leads to poor conflict management policies, and to slow recovery. The opposite should be
true if the main conflict is between groups that are homogeneously represented across
regions (say workers versus capitalists, or public sector employees). In the latter case, party-
centered systems with narrow party interests could exacerbate the distributional conflict.

Furthermore, while particularistic systems may be affected by excessive "pork barrel"
policies, these systems have a definite advantage in terms of representation and in terms
of building incentives for legislators to gather information on the preferences of their
constituencies. Particularistic systems can also generate mechanisms of yardstick
competition among legislators and improve the efficiency of the political process.

Since the index of particularism increases when we move from party-centered to
personalistic systems, we may expect that the most efficient systems are those where
the index takes intermediate values. If in fact systems where politicians must balance
the interests of voters and party leaders are the ones that allow better management of
distributional conflict, we should find a non-linear relationship between our index of
particularism and the reaction to economic shocks

The paper is organized as follows. Section 2 describes the indices of political
constraints and political particularism. Section 3 looks at the correlation between these
indices and the ability to react to economic shocks. Section 4 discusses the use of
composite conflict indicators. Section 5 concludes.

2. The Data

This section describes the indices of political constraints and political particularism
and discusses the methodology used to compute them as well as the main ideas behind
their construction.

2.1 The Index of Political Constraints
The index of political constraints, first developed by Henisz (2000), attempts to
capture the ability of political institutions to prevent arbitrary changes of the status quo.

The idea underlying the index is simple: the existence of multiple independent

15
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branches with veto power over policy initiatives increases the predictability of policies
by restricting the range of discretion of policymakers to change the status quo. If
government branches can veto each other's initiatives, politicians will be forced to
propose alternative policies that are palatable to each of the independent branches. In
addition to the existence of independent branches with veto power, the distribution of
political preferences matters in this context. Thus, if the preferences of the legislature
were perfectly aligned with those of the executive, the existence of an independent
legislature would not be restricting the discretion of the executive in any way. The larger
the number of independent veto points, and the farther the preferences of these
branches from those of the executive, the greater the constraints on the ability of the
policymakers to modify regulatory policy, tax policy, and other relevant policies.

We use a simple spatial model in the spirit of Henisz to study how the degree of
political constraints varies as the political preferences of the independent branches of
government become more alike. We restrict the analysis to the case of two independent
branches. The initial setup is simple. There are two distinct political actors — the
executive and the legislature in this case — that have the ability to veto each other's
initiatives. Both actors have well-defined preferences over policy outcomes, and both
are trying to find a viable alternative to change the status quo.

If both actors have very different preferences over policy outcomes, the points of
coincidence will be few, and the status quo will be likely to prevail as the default policy.
By contrast, if the executive and the legislature have similar preferences, the points of
coincidence will be many, and viable alternatives to the status quo will be found with
high probability.

Thus, political constraints will increase as the preferences of the executive and the
legislature become less aligned. Little can be said, however, about the exact nature of
the relationship between political constraints and the preferences of political actors in
the absence of extra assumptions. Here we follow Henisz (2000) and make some
specific assumptions concerning the nature of the political interaction between the
executive and the legislature.

In Henisz's model, the political space is the unit interval, and both the status quo
(X0) and the preferences of the executive (Xe) and legislature (XI) are independent

16
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draws from a uniform distribution. Figure 1shows two typical draws of the model. In
Figure 1a the preferences of both actors are to the left of the status quo. The bold line
shows the set of policy outcomes preferred by the executive to status quo, the thin line
shows the set of policy outcomes preferred by the legislature to status quo, and the
dotted line shows those policies preferred by one actor but not by the other. In our
terminology, the dotted line represents the range of political constraints, which in this
case spans approximately one third of the policy space.

In Figure 1b, the preferences of the executive are to the left of the status quo and
the preferences of the legislature to the right. As before, the bold and thin lines show
the set of policy outcomes preferred by the executive and the legislature to the status
quo. Here, however, there is no overlapping of bold and thin, and the range of political
constraints spans the whole policy space.

Figure 1a: Political Constraints and Preferences

Political Constraints
Policy Spoce
.
X X o
Figure b: Political Constraints and Preferences
Political Constronts
Policy Spoce

7
I E R E R RN EEENEENRENRERENRESRNENRRER.

Xg Xo X
E= Becutive, L= Legislative, Q=Status Quo.

If we repeat the previous procedure for all possible triplets (X0, Xe and XI), compute
the range of political constraints for each triplet assuming no correlation among the
preference of the executive and legislative, and average the corresponding values, we
will obtain the average range of political constraints when the executive and the
legislature have independent preferences. The range of political constraints spans in
this case more than 40 percent of the policy space (there is no clear interpretation for

7
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this number, it just comes out of all possible combinations of X0, Xe and XI). We can
do the same to compute the range of political constraints when there exists some
degree of association between the preferences of the executive and the legislature.
Figure 2 shows the relationship between political constraints and the correlation of
preferences. Political constraints go down as the correlation goes up; the relationship is
approximately quadratic, and the range of political constraints goes from zero to 0.42.

In this paper, we use information about the composition of the legislature to determine
the degree of association between the preferences of the executive and the legislature.
More precisely, we use the share of seats of the party of the president in congress to
estimate the correlation of preferences between the executive and the legislative. The
procedure entails three steps. First, we assume that if the party of the president controls
over 2/3 of the legislature, the preferences of both branches will be completely aligned.
Second, we assume that if the main opposition party controls over 2/3 of the legislature,
the preferences of both branches will be independent. And third, we assume that, for the
remaining points, the degree of association between the preferences of both branches of
government depends on the fraction of seats controlled by the party of the president.6

Figure 2: Political Constraints and Preferences Align

) 2 03

04 06
Correlation of Freference

After estimating the correlation of preferences of the executive and the legislature,
we use the function depicted in Figure 2 to compute the index of political constraints.
Although in theory the index can be easily generalized to include additional branches
(e.g.the judiciary), in practice the implementation can be difficult because information

6 Allthe results reported here are robust to small variations in this procedure.
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about the political composition of the judiciary is very difficult to come by. For this
reason, we restrict the analysis to two independent branches. Table 1 presents regional
averages of the index for both the 1970-75 and the 1980-89 periods.

Table 1: The Index of Political Constraints

026 1.04 43 0.40 1.22 46
1.15 250 33 1.09 243 34
1.89 267 2 275 245 23

OECD 5.83 3.24 21 5.81 2.54 21
Other Europe 0.50 159 10 047 1.04 1
All Countries 1.69 293 129 1.90 284 135

The original 0-1 index was re-scaled into a 0-10 range
2.2 The Index of Political Particularism

Our second institutional dimension is an index of political particularism originally
conceptualized by Carey and Shugart (1995) and Shugart (2001) and operationalized by
Seddon et al. (2003). Carey and Shugart (1995) define particularism as the
policymakers' ability to further their career by catering to narrow interests rather than
broader national platforms.

In creating the index, we are limited by data availability. Although, we would like to
follow Shugart (2001) to describe particularism due to extreme party-centeredness as
well as particularism due to candidate-centeredness, our data does not allow us to
differentiate between those party-centered systems where politicians must cater to a
broad party platform from those where they have incentives to cater to a narrow party
leadership clique, or camarilla.7 For this reason, we base our index on Carey and
Shugart (1995), where all party-centered systems are placed in the same category. Even
with this caveat our results agree with Shugart's (2001) finding that the middle range of
the index is the most efficient for policymaking.

7 Theword "camarilla” was originally used to refer to the closed group of advisors that surrounded the $hanish
Kings.



Poliical Institutions and Growth Collapses

The index has three components: (i) ballot; (ii) pool; and (iii) vote. Each component
is described in greater detail Seddon et al. (2003).

Ballot describes the ease with which someone could get her name on the ballot in
a position that makes winning a seat likely. Closed-list systems where parties determine
the candidates as well as their order in the ballot make this access difficult, and are
therefore scored as 0. Systems where party nominations are required for a viable
candidacy, but voters can determine the order of candidates on the party's list are
scored as 1 Electoral systems where party nomination is not required for a successful
campaign make access the easiest, and are scored as 2.

Pool measures the extent to which a candidate can benefit from the votes of other
candidates from her own party. The assumption here is that candidates who do not
expect to receive "spillover® votes from co-partisans will try harder to build personal
reputations. Proportional representation systems where votes are pooled across
candidates are scored as a 0, systems where parties present multiple lists are scored as
1, and systems where votes accrue only to individual candidates are scored as 2

Vote measures whether voters cast votes primarily for candidates or parties.
Systems where voters can only choose among parties are scored as 0. Systems where
voters can express preferences for multiple candidates either within party lists, across
parties, or through a two-stage election (i.e. primaries or run-offs) are scored as 1
Finally, systems where voters cast only one vote, either for a candidate or a party
faction, are scored as 2.

We follow Shugart (1999) in averaging the scores of these three variables to create
a summary index of particularism for each set of legislators who are elected via a
certain electoral system.8 In unicameral systems this summary index corresponds to
the whole legislature, in bicameral systems to each house, and in mixed systems to
each subset of legislators. Each house is given a weight of 0.5, regardless of the
relative numbers of seats. Within each house, each group of legislators chosen under
similar rules is given a weight according to its proportion of total legislators in that

house.

8 Analternative would be to build an index usng principal component analysis.
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We were able to build a panel of measure of particularism covering 144 countries
for a period of up to twenty years.Table 2 presents regional averages for the 1978-1987
and 1978-1997 periods.

Teble:2 TreIndex of Poliical Partcarism
RO R N [ DR

.
Africa 4.34 244 35 4.10 254 a4
Asia and Pacific 5.66 275 25 5.21 2.55 36
LAC 2.87 251 27 272 2.57 30
OECD 3.48 2.00 17 3.42 2.00 17
Other Europe 499 1.97 1" 3.73 219 17
Whole Sample 422 268 115 397 257 144

The original 0-2 index was re-scaled into a 0-10 range

Carey and Shugart (1995) and Shugart (2001) also emphasize that district
magnitude can play a role in exacerbating the particularistic incentives present in the
system. Higher district magnitude increases the degree of competition for the favor of
whichever constituency —narrow geographical groups or party leaders— controls
access to the ballot.9 Carey and Shugart (1995) point out that, if ballots are closed and
list order fixed, party-centeredness should rise with district magnitude because in larger
district magnitude there are more candidates on the list, and each becomes relatively
less important in the voters’ minds. If districts are small, voters may confuse "party"
and™“individual” and hence individual reputation matters more. If ballots are open, on
the other hand, we expect the importance of personal reputation to rise with district
magnitude. Ideally, we would like to include district magnitude in our index of political
particularism, but because of the non-univocal relationship between district magnitude
and particularism, we build the index using only the first three components and enter
district magnitude in our regressions separately from the index of particularism (we
also interact district magnitude with ballot).10

9 Cox(1990) argues that more competition i a system will produce more centrpe tal forces - that politicians il
be less inclined to cetteneavoter and more nclined to carve out (particularistic) niches.

10 Mibsi-Ferretti et al. (2002) use d strict magntude and a measure similarto ballot to explain the siz and
comp osition of government spendig i a panel of OBourtries.
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3. Empirical Analysis

In this section, we test the impact of political constraints and political particularism
on acountry's ability to recover from economic shocks. Following Rodrik (1999), we use
the change in per capita GDP growth between the 1960-1975 and 1975-1989 periods
as our dependent variable. This period is chosen because, during the shock ridden
1970s, many countries (in particular in Latin America and Africa) experienced large
terms of trade shocks and collapses in their growth rates. At the same times, other
countries (East Asia) which experienced similar (or worse) terms of trade shocks were
able to sustain high rates of growth. The core idea in Rodrik's paper is that structural
breaks in growth are due to the interaction among three factors: (i) external shocks; (ii)

latent social conflict; and (iii) poor institutions for conflict management.

With the exception of the institutions for conflict management, our empirical
analysis uses exactly the same variables used by Rodrik (1999): three regional dummies
(Latin America. East Asia, and Africa); growth in the 1960-1975 period (to capture
convergence effects, GR60-75); log of per capita GDP in 1975 (to control for a country’s
level of development, GDP75); a measure of external shock (computed as openness
times the standard deviation of the first log-difference of the terms of trade, SHOCK);
and ethno-linguistic fractionalization (as a measure of latent social conflict, ELF)"

Unlike the ICRG index, the index of political constraints is available starting from
the 1960s. We can then solve the endogeneity bias by computing an average of
political constraints for the early 1970s and use this average as a predictor for the
change in growth. Furthermore, since political constraints depend mostly on political
institutions and outcomes, its subjectivity bias is not as strong as that of the ICRG
index. To evaluate the role of the endogeneity bias, we regress changes in growth on
both average political constraints in the 1970-1975 period and political constraints in
the 1980-1989 period. The 1970-1975 period precedes the economic shock that
caused the collapse in growth and hence it is the one that should be used to address
the endogeneity bias; 1980-1989 is instead the period for which the ICRG data used
by Rodrik are available.

11 Rodrikalso uses, asan alternative ethno-linguistic fractionalization, income inequality.We prefer ethno-
linguistic fractionalization because it isavailable 6ra la r g e r Bountriesand it is not affected by
endogeneity problems.
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The results of the regressions are reported in Bble 3. To make sure that our results
do not depend on a particular sample we report, next to the regressions for our index
or political constraints, a regression for the same sample using the ICRG index. The
third column of Rble 3 provides a check on our analysis by simply reproducing, for our
sample of 87 countries, Rodriks finding that ICRG is strongly associated with changes
in growth.12

We also find that higher political constraints are in all cases positively associated
with changes in growth and that the correlation between the index and changes in
growth is stronger when the index is computed for the 1970-1975 period. This suggests
that Rodrik's results regarding the effect of mechanisms for conflict resolution on
changes in growth survive when we resolve the endogeneity problem by ensuring that
the measures of institutional quality are from the same time period as the break in
growth. However, we find a significant difference in the magnitude of the effect. While
a one-standard deviation change in the ICRG index is associated with a change in
growth of 1.5 percentage points, the corresponding change in growth associated to a
one-standard deviation change in political constraints is just above one half of a

percentage point.

As some of the variables are highly persistent (for instance ELF) and the index of
political constraints is not lagged with respect to growth in the 1960-75 period, we also
experiment with a specification that is similar to an ordinary growth regression (this is
done by subtracting GR60-75 from both the left and right hand side of the equation).
The last column of Table 3 shows that the results are almost unchanged. The only
difference being that in this last specification, ethnic linguistic fractionalization is only
marginally significant (the p-value on a two tailed test is 0. 15). However, the magnitude

of its coefficient is unchanged.13

12 Our resut are very cb se (both qualitatively and g uantitatively) to the resultsof Table 4, column 5 in Rodls
24
1 We would like to thank an anonymous referee for suggesting this specification.

23



Political Institutions and Growth Collapses

Table 3: Changes In Growth and Political Constraints

Dependent variable: per capita growth 1975-1989 minus per capita growth 1960-1975

1970-1975  1980-1989  1980-1989 Regression

LAC 216" 234" -1.39 -1.45°°
©.49) (0.48) ©53) (064
E-ASIA 3.56 3.64° 277 1.84
sy ©s0)  (Qa) 065
AFRICA -1.84 -1.86 ** 242 -1.20
(0.66) (0.69) (0.56) (0.84)
GR&0-75 -87.64 " 9502 *** 93.24 *** 2,06
S 1) ©8) (.45 ©35)
GDP75 077" 062" -1.69 *** -0.08
Q20 @2 (035 (00§
SHOCK 0.05 -0.05 -0.02 0.43 ***
(0.04) (0.04) (0.03) (0.10)
POLIMICAL 0.19°* 0.15°*
CONSTRAINTS 0.07) (007).
ICRG 074
, I 1)} o
ELF -1.41° -1.49 -1.03° -1.41
(0.73) (0.75) (0.61) (0.99)
CONSTANT 8.06 *** 719" 10.83 ** 15,18
- Qa8 en @M (275
R2 0.71 0.70 0.76 0.44
N 87 87 87 87

White's standard errorsin parenthesis.
*Qatistically significant at 10% **statistically significant at 5%, **statistically significant at 4

Next, we study the relationship between changes in growth and political
particularism. As before, we use the same set of explanatory variables used by Rodrik
and substitute the ICRG index with our index of political particularism. The results are
reported in Table 4. The first column of the table shows that there is a positive but not
statistically significant relationship between particularism and changes in growth. The
second column supports Shugart's (2001) idea “that too much of anything is bad” and
suggests the presence of a quadratic relationship between particularism and changes in
growth. In particular, we find that the value of particularism that maximizes the
dependent variable is 4.39, just above the mean value of 4.22 (the mean value for the

2
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70 countries included in the regression is 3.68). Column 3 shows that district magnitude
has not had an effect on change in growth, but its inclusion in the regression increases
both the coefficients and the t statistics attached to particularism. To test Carey and
Shugart's (1995) idea that district magnitude can have different effects if ballots are
closed, we interacted district magnitude with ballot (results not reported here) but we
do not find any significant results and we still find a significant quadratic relationship
between particularism and changes in growth. Columns 4 to 7 show that the non-linear
relationship between particularism and change in growth is robust to the inclusion of
other political variables. In particular, we augment the regressions with dummies
differentiating proportional from majoritarian electoral systems and parliamentary
from presidential electoral systems. The inclusion of these dummies does not alter the
relationship between particularism and growth.

Table 4: Changes in Growth and Political Particularism

Dependent variable: per capita growth 1975-1989 minus per capita growth 1960-1975

LAC 2853 2659t -2.667°"  -2524t  -2.748°* 2866 -2.786°

(0582 (0539)  (0518)  (0554)  (0546)  (0613)  (0.652)
E-ASIA 3067 3267°t 3407 3223t 3281 3196 2914
(0634)  (0676)  (0637)  (0612)  (0.673)  (0685)  (0.689)
AFRICA -1.929** -1.806°" -1.811°* 2,026 -1.825° <1956 -2.628°**

0798)  (0.788)  (0.780)  (0.775)  (0.804)  (0.847)  (0.767)
GR6D75  -100.214"" -96.286"° -99.233"** 92.652'" 95218 06,585 93,265
(1.734)  (9.648)  (9.732)  (10649)  (9.504)  (10.160)  (11.560)

GoP75 0305 0387 0447* 0369 0449 034 0257
©219) (0215  (0227) (0222  (0242)  (0242)  (0.232)
SHOCK 0038 0043 0042 0046 0038 0042 0036
©037)  (036)  (00%)  (0039)  (0037)  (0037)  (0.035)
PART 0064 0413 0625 0491 0516
©050)  (0200)  (0.192) ©242)  (0231)
PARTZ 0047 0072 0052 -0060°
026 024 . .
DS MAG. e mo.u; Q2 060
©179)
PROPORT 0048 0451
0382) (0503
PRESD 0548 030
&F 3703 A719¢ 1.660° o (osoa)

-1.693"
0875)  (0912)  (0.944) 3

Catélica Boliviana - La Paz
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While the index of particularism is built using information on a country’s political
constitution and electoral laws and, therefore, we are confident in the fact that the index
does not suffer from any subjectivity bias, we cannot claim that the index is completely
exogenous. As we do not have observations for periods before 1978 (and until 1980 the
index covers less than 80 countries), we use an average of the index for the 1978-1987
period.14 Since economic crises are often the spring for constitutional reforms our index
could be endogenous. We do not think that this is a serious problem because, while it
is clear that a crisis will negatively affect the ICRG index and hence cause an
overestimation of its effect on growth, it is not so clear that economic crises will cause
movements of the index of political particularism toward any well specified direction.
There are also other factors that suggest that the problem may not be too serious. First,
changes in electoral rules arc fairly rare. In the 20 years covered by our panel, only 33
(out of 144) countries had significant changes in the aspects of the electoral law that we
consider Second, changes in electoral laws tend to be incremental in nature. We rarely
observe one country that jumps from one extreme of the index to the other. Third, to
some extent electoral laws are subject to fads and fashions. If movements in the
electoral laws tend to be of similar nature across countries of the same region,
controlling for regional dummies could capture part of these movements in the index
of particularism.

Even though electoral law may not change much over time, their relevance depends
on the level of democracy. During periods of dictatorship or military rule, the electoral
rules set forth in the constitution and the law are seldom respected. Hence, we expect
electoral rules to have an effect on economic outcomes only in democratic regimes. To
test this hypothesis we take into account the level of democracy in the early 1970s and
interact this variable with our index of particularism. We do this in two different ways.

14 We obtain similar re s ukbut with smaller samples, by considering any shorter period including at least 1981 Allthe
results of Table 3and 4 are also robust to including other standard controls like the average level of education.
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First, we augment our basic regression with the 1970-1975 average of the Polity Il
index of democracy and interact it with particularism (column 3 of Table 5).5 Second,
we generate a democracy dummy taking a value of 1 for countries that in the 1970-
1975 period averaged 4 or more in the democracy index. We then enter this dummy
and its interaction with particularism in the regression (column 6 of Table 5).

Rodrik (2000a, 2000b, 2000c) claims that democracy is the best way to solve
conflict. Like Rodrik, we find that democracy is positively associated with changes in
growth (columns 1and 4) but the effect of democracy disappears when we control for
particularism. Even more interestingly, we find that, after controlling for democracy,
particularism alone loses its explanatory power, but it becomes highly significant when
interacted with democracy. The two regressions of Column 3 and 6 give then the same
answer: political particularism does not matter in dictatorships, but it is very important
in democracies.’6

Table 5: Changes In Growth, Political Particularism, and Democracy

Dependent variable: per capita growth 1975-1989 minus per capita growth 1960-1975
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15 The Polity lllindex is from Jaggers and Gurr (1996).

16 The rul hypothesis that PART+DI*PART>0isnot rejected witha p value of 0 011and the null that
PART2DI*PART2<Oisnot rejected witha p value of 0 015.We find that the variability of political constraints is
lower h democracy than in dictatorships, but the difference between the two groupsisnotas dramatt asn the
case of the index of political constants. The coefficient of variatbn of the index of political particularism is 0.7 or
the whole sample,0.9 for dictatorships, and 0.5 for democracies. In the case of political particularism, the ratio
between the coefficient of variation of d i Bnd coefcient ofvariation of democracies ratio is 1.28. For

the index of potential constrants, thisratioa 4.8.
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4. Conflict Variables

The Key idea in Rodriks paper is that the social conflict that determined the collapse
in growth of the mid 1970s originated by a combination of the severity of the external
shock, the presence of latent social conflict, and the quality of conflict management
institutions. To test this idea, Rodrik builds four composite indicators of social conflict
and finds that they have a strong negative correlation with economic performance. We
follow Rodrik and use our indices of political constraints and political particularism to

build indicators of the type:
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CONFPCON = Shock*ELF*(10-PCONST)

CONFPART = Shock*ELF*(|PART-10])

Like Rodrik, we find a strong negative correlation between the indicators of social
conflict and changes in growth.17 However, the results of a Monte Carlo simulation made
us doubt the validity of this experiment. In particular, we build a series of conflict
indicators using the following formula:

CONFRAND = XI *X2*RAND

where X 1and X2 are any two of the following: (i) Shock; (ii) ELF; and (iii) P-CONST or
PART. RANDOM s instead a uniformly distributed random variable that ranges from 0
to 10. Then we use CONFRAND to run 10,000 replications of a regression similar to the
ones reported in Table 5 of Rodrik (1999) and find that the coefficient attached to
CONFRAND is highly significant in six out of seven simulations.18 This suggests that in
most cases (always when one of the elements is ethnic fractionalization) two of the
three elements are sufficient to get a significant impact of the conflict variable. The
simulation also indicates that, as we already found in Tables 3, 4, and 5, terms of trade
shocks are weakly associated with change in growth.

It should be pointed out that this experiment does not affect the validity of our (and
Rodrik's) previous results. By separately entering the three variables in the regression, we
do find that they each have a strong impact on the dependent variable. However, we
believe that the regressions of &bles 3, 4, and 5 provide stronger support for Rodrik's
model than the regression with the composite conflict variables because, once ethno-
linguistic fractionalization is included in the index, we find that the conflict indicator is
always significant, even when the institutional variable is substituted by a random
number.

17 Results available up on request.
18 e coefficient ot significant when the two nonrandom variables are terms of trade shocks and the #f
political particularism.
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5. Conclusions

In this paper we test whether Rodrik's (1999) results that a country's ability to
recover from economic shocks depends on the quality of institutions for conflict are
robust to indices that correct for subjectivity and endogeneity biases in the measurement
of the institutional quality. In order to do so, we use a modified version of the index of
political constraints developed by Henisz (2000) and an index of political particularism
originally conceptualized by Carey and Shugart (1995) and Shugart (2001) and coded by
Seddon'et al. (2003). We claim that these indices are appropriate measures of
institutions for conflict management as described by Rodrik (1999). With respect to the
ICRG and democracy indices used by Rodrik (1999), our two indices have the advantage
of being built on objective criteria and, for the index of political constraints, being
available for the early 1970s. These two factors allow us to solve the endogeneity and
subjectivity biases that affect the ICRG index used by Rodrik. We find that Rodrik's
results are robust to the use of these new indices. In particular, we find that countries
with higher levels of political constraints and intermediate levels of particularism were

the most successful in reacting to the external shocks of the mid 1970s.
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Summary

This paper builds on Freund and Weinhold (2000) to show that the results of that
paper can be applied to the case of Bolivia. We review the implications of the Freund
and Weinhold model, emphasizing the effects of the Internet on increasing trade and
lessening the effects of historical trading patterns in determining trade flows.
Specifically, using a gravity model of trade for 56 countries including Bolivia, we show
that the Internet stimulates trade and that Bolivia stands to gain an economically
significant benefit from increased Web connectivity. Our results imply that a 10 percent
increase in the relative number of web hosts in Bolivia would have led to about |
percent greater trade in 1998 and 1999. The evidence is consistent with a model in
which the internet creates a global exchange for goods, thereby reducing market-
specific sunk costs of exporting.
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1. Introduction

The internet is everywhere. Web statistics of staggering proportions and every
variety constantly make their way into news repons and political speeches, and the
phenomenon is not limited to the industrialized world. Anecdotal accounts of South
American village women selling baskets to Swiss bankers, virtual medical advice being
offered in Sub-Saharan Africa and other internet success stories have caught the
imagination of more than one development agency. Both the UN and the IADB have
special sections devoted to internet-related development initiatives, and at the Japanese
meetings of the G-8 in 2000, the development agenda was dominated by talk not only
of debt relief, but also of increased “wiring” up of the developing world.

The general excitement is shared by a number of academic economists as well.
Danny Quah, Alan Blinder, Graciela Chinchilinsky and many others have written about
the potential gains, and possible problems, that the new knowledge-based internet
economy (the "weightless economy” in Professor Quah's parlance) may bring for
developing countries. At the heart of the matter is increased technological transfer and
lower transactions costs - the "death of distance” in the words of many a
commentator.

There can be no doubt that very fundamental innovations are underway and that
the internet is at the heart of matter Nevertheless, so far most of the international
evidence of systematic change has been primarily anecdotal in nature, and much of
the statistical data available on the use of the web seems strangely disembodied
There are numerous “"snapshot" figures of web use, growth of web use, and
bandwidth usage etc. Academic studies of particular industries in certain countries
carefully delineate the advantages and problems that firms have had to face in
developing e-commerce opportunities. Innumerable policy documents talk about and
emphasize the huge potential benefits of e-commerce for developing countries in
international trade. However the authors of this paper have not been able to find any
systematic, international statistical evidence of the effects of internet usage on trade
patterns.

In recent papers, Freund and Weinhold (2000) and Freund and Weinhold (2003)
(henceforth to be referred to as FW), we have attempted to fill a small part of this gap
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by asking whether the internet, anecdotes notwithstanding, has actually had a
measurable, systematic impact on the observed patterns of international trade? If so, is
it mostly a phenomenon of rich countries or has there also been some effect on the
trading patterns of developing nations? FW (2000) and (2003) motives the empirical
investigation with a trade model with imperfect competition and sunk costs and show
that the internet has the potential to reduce market-specific sunk costs that have
historically been very important for a large share of trade in goodsl Thus, the model
implies that access to the Web has the potential to have the greatest impact on exports
of countries that have not historically had strong trade ties. FW (2000) then uses a
gravity model of international trade among 56 countries over the years 1995 to 1999
and find strong support for the predictions of the model. FW (2003) revises the
theoretical analysis to focus on dynamic effects and extends the empirical testing to
include a fixed effects panel data estimation. FW (2003) shows that the general
implications of the results from FW (2000) are robust to this alternative form of
estimation.

The predictions of the theoretical model in FW (2000) and (2003) have important
implications for a country like Bolivia. In particular, it implies that access to the Internet
could play a significant role in increasing trade ties by compensating for a lack of strong
historical trade linkages. In this paper we examine the case of Bolivia in greater detail
and consider the implications of Internet connectivity for the future evolution of
Bolivia's international trade and competitiveness.

The paper proceeds as follows: Section 2 briefly reviews the main theoretical and
empirical results from FW (2000). Section 3 examines the Bolivian case in more detail
and section 4 concludes with a discussion of policy implications.

1 Abgmjdeidvakeadontaa linkages and business networks are significant determinants
of current trade flows. After controlling for the standard determinants of trade, Eichengreen and Irwin (1998)
show that past trade has significant explanatory power in explaining current trade patterns using aggregate
trade data, Roberts and Tybout (1997) show a similar effect of history using firm level data, Ruch (1999) finds
that colonial linkages and language help explain trade flows.
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2. Testing for a Systematic Effect of the Internet on International
Trade: A Review of the Main Results from Freund and Weinhold
(2000,

2.1 Theoretical motivation

A number of recent papers have emphasized the importance of sunk costs in
explaining trade flows (see, for example, Baldwin (1989), Eichengreen and Irwin (1998),
Tybout and Roberts (1997), and Freund (2000)). Other models have emphasized the
importance of local networks to overcome costs associated with imperfect information
(see, for example, Rauch (1996, 1999, and 2000). In the former models with sunk costs,
trade is distorted because some exporters do not enter a market (while others do not
exit) as relative prices adjust. In the latter type of model with imperfect information,
trade is distorted because search is costly. In this case the best matches are unlikely to
be identified, and once matches are found they will not change because it is costly to
find a new partner. Both types of models imply that trade patterns will be persistent,
and indeed empirical work has shown that past trade flows have large and statistically
significant explanatory power in predicting current patterns of trade, even after
controlling for all the standard variables.

In the spirit of this literature FW (2000) present a simple theoretical model of trade
(following Brander and Krugman [1983]) with imperfect competition, segmented
markets and sunk costs in order to demonstrate the effects of the introduction of the
Internet, and thus the creation of a global exchange, on trade. The model yields three
hypotheses about trade in a good produced in imperfectly competitive markets with
fixed costs:

(i) A firm in a neighboring country is more likely to export and will export more than
other firms because the fixed cost and the transport cost are both lower. A lower
fixed cost directly increases the likelihood of exporting and a lower transport cost
increases profits which also makes exporting more likely.

(ii) A firm is more likely to export to a large market.

(iii) History is important, the same exporters will always export in both periods in the
two-period model.
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Figure 1shows an example of what a market of this type may look like. Producers
sell directly to foreign markets, and some producers do not sell to some markets.
Producers are more likely to sell to neighboring markets and to large markets. In
addition, because of the fixed cost of entry, firms in a market have significant market
power and prices vary across countries.

Figure 1 Trade with Sunk Costs (Source: Freund and Weinhold 2000)
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Next, they consider how trade is different with the internet. FW makes the point
that the internet effectively aggregates world demand and world supply—markets are

—

no longer segmented. The market now appears as in Figure 2. Countries buy and sell
on the international market. All importing countries gain because the price is lower.
Exporting countries gain from access to new markets and reduction or removal of the
fixed cost. Welfare is enhanced because information asymmetries are reduced, as all
members of any given exchange share the same information.

Figure 2: Trade with the Internet
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The model yields four predictions about how the internet will affect trade flows.

(i) Overall, trade will expand as the number of firms with access to the internet
increases.

(ii) Access to the internet reduces hysteresis. While trade in the first period and in the
second period might be the same with the internet, this would only be true if
relative income and production remain unchanged.

(iii) Countries that exported to a small number of countries before the internet will have
the greatest increase in trade.

(iv) The effect of distance on trade flows will be reduced if distance mainly influences
trade because of information and hence sunk costs. If distance affects trade
because of transport costs then the effect of the internet on this relationship is

ambiguous.

The theoretical model also implies that the internet is also likely to increase world
welfare. Increased competition implies that world prices should fall and converge. Since
all countries buy from the world market, prices must be identical; in addition, without
the market-specific sunk cost, competition is more intense so prices must be lower.
Firms with established trade links may lose because they no longer have monopoly
power. That is, firms that exported to a lot of countries in the past might lose because
they are now forced to sell at a lower price. Similarly, countries that previously imported
from only a few countries have a lot to gain in consumer surplus because the new price

will be relatively lower.

In sum, the relevant innovation of the internet is that it has the potential to create
large global markets for specific traded goods, both directly via organized exchanges
with numerous buyers and sellers and indirectly through powerful search engines which
enable sellers to notify buyers of prices instantaneously. This is very different from
other recent innovations, such as the telephone or the fax, which only assist bilateral
transactions. The advantage of such a global marketplace is that sunk costs associated
with establishing trade ties can be drastically reduced, and information about new
buyers or sellers can be made widely available. This has important implications for the
size and pattern of trade flows among countries. Indeed, a recent survey of 50 global
eMarketplaces found that these companies' values comes from aggregating buyers and
sellers across regions. One executive from a Chemicals site noted that'"If a French
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chemicals company wanted to sell in China, it would spend a lot of money to expand
into Asia. Now the firm can post on our site. The Chinese buyer looking for PVC is one

click away from the French seller" (Sanders 2000b).

Finally, the possible effect of the internet on distance and trade is illustrated in
Figure 3. The solid line shows the initial relationship between distance and trade. As
distance between two countries increases, trade tends to fall, all else equal. The removal
of information costs about distant markets shifts out the distance-trade locus,
suggesting that the internet should reduce the effect of distance on trade. However,
because transport costs can become more important, the slope of the line could
increase, making the impact of distance on bilateral trade relatively higher.

Figure 3: The Internet, Trade, and Distance (Source: Freund and Weinhold (2000))
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2.2 Empirical Investigation of the Effect of the Internet
on Patterns of International Trade

FW (2000) presents a series of regression analyses designed to investigate the
possible impact of increased web usage on patterns of international trade. In particular,
they use a gravity model of trade among 56 countries for the years 1995 to 1999 to test
some of the positive predictions of the model. Data on bilateral merchandise trade
flows, GDP, and population are from the IMF. Data on geographic distances between
countries is from Direct-Line Distances (1986). Data on common linguistic heritage and
colonial links was compiled from Rand McNally and Co. Historical Atlas of the World
(1994). Bble 10 lists all of the countries included in the study.
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The gravity equation is fundamentally based on the underlying "gravitational”

relationship:
9 TOTU = a:(GPD‘GDPj /DISTU»)

where TOT s the total bilateral trading volume between countries i and j. Taking logs on
both sides produces the specification:

(10) tot;; = By + By (gdp,-gdpj) = /}zdi.tlij = wiij
where gdpgdpj is the log of the product of the GNP's of country i and j.

Slightly embellishing the basic specification as is common in the literature, FW start

by considering the following:

(an wl,-]=[30+[il(gdp,gdpj)+ﬂz(pop,-popj)+ﬂjdislij+[i4ADJ,-j+;35LANG+
ﬁoI,INK+ﬂ7FTA +Ejj

where popipopj is the log of the product of the populations of country i and j, and ADJ,
LANG, LINK, and FTA are dummy variables which take the value 1 for adjacent
countries, country pairs which share a common language, countries which share some
colonial linkages, and country pairs which are both members of a free trade area,

respectively.

In order to attempt to measure how "wired" a country is - in effect attempting to
capture the "cybermass® of internet usage - FW use data from the Internet Software
Consortium (ISC) to count how many web hosts are attributed to each country by
counting top-level host domain names. A top-level domain name is either an 1SO
country code or one of the generic domains (com/org/net/etc).

However, as FW concedes, this is certainly not an ideal measure. ISC notes that,
"There is not necessarily any correlation between a host's domain name and where it
is actually located. A host with a NL domain name could easily be located in the U.S
or any other country. In addition, hosts under domains EDU/ORG/NET/COM/INT could
be located anywhere. There is no way to determine where a host is without asking its
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administrator. In summary, it is not possible to determine the exact size of the
internet, where hosts are located, or how many users there are” (www.isc.org).

Nevertheless FW notes that it is likely that their variable, HOST, is at least somewhat
correlated with the relative quantity of host sites in each country. For example, even if
a host site with a Bolivian top-level domain name is located in the USA, it is likely that
the content of the web site is aimed at Bolivians. Thus, the number of “Bolivian” sites,
regardless of physical location of the computers, should to a large extent reflect the

“wiredness," or cybermass, of Bolivia.

In a series of gravity regressions, including extensive robustness and sensitivity
testing, FW find no robust relationship between the internet and total trade in 1995
and 1996. However, from 1997 onwards, the internet shows a positive, increasing
and statistically significant impact on the global pattern of trade flows. As predicted
by the theoretical model, the effect of the internet Is felt primarily through exports,
and those countries with relatively more internet presence also display less
dependence on historical determinants of trade such as a common language. Perhaps
more importantly for the case of Bolivia, the results suggest that the benefits of the
internet may accrue disproportionately to poorer countries, and are certainly no less
important for developing countries than for industrialized nations. In general, the
empirical results of FW imply that a 10 percent increase in the relative number of
web hosts in one country would have led to about 1percent greater trade in 1998 and
1999.

The results from FW reinforce the importance of policies aimed at reducing the
"digital divide” between industrialized and developing countries. There is systematic
and statistically significant evidence that increased internet access can have positive
effects on the exports of poorer countries, and the theoretical model strongly suggests
that these movements should be welfare enhancing.

Thus, if developing countries such as Bolivia are limited in their access to the World
Wide Web they will not be able to take advantage of the benefits accruing to wealthier
countries, and the rise of the Net will therefore be associated in increased global
inequality On the other hand, the results from FW suggest that given sufficient access
to the internet, the overall effect of the web should be to lessen historically determined
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inequalities in trading patterns and to increase export opportunities for developing

countries, thus reducing global inequality.
3. The Case of Bolivia

In this section we provide additional analysis of the case of Bolivia. In particular, we
reproduce here some of the general evidence from FW (2000) that is most relevant for
developing countries and show that these results do in fact apply to the specific case of
Bolivia. We provide further figures on the relative extent of IT and web connectivity in
Bolivia compared to other Latin American countries, and discuss importance of IT
investment and Internet education initiatives for the future of Bolivia's international

competitiveness.

Summary statistics on the total number of host sites and the number of host sites per
10,000 population by top-level domain name for the 56 countries in the sample are
presented in the top panels of part A and B of Table 2. Between 1995 and 1997 the
number of such host sites approximately doubles each year. In 1998 and 1999 this
exponential rate slows slightly, but is still quite high. The lower panels of parts A and B
of Table 2 present the same statistics for developing countries, defined as countries with
1995 per-capita income below S2,000. Table 3 presents the same information for Bolivia.

As Table 3 illustrates, there is a striking lag between Bolivia and most other LDC's in
internet development. In particular the number of Bolivian host sites in 1999 is 632,
which is a whole order of magnitude less than the average number of hosts for
countries with per capita incomes under $2000/year. The per capita figures paint a
slightly improved picture: Bolivia's average of 0.85 host sites per 10,000 persons is only
about 40% of the sample LDC average of 2.1 Table 4 puts this situation into a better
context, comparing Bolivia's figures of'per capita hosts sites in 1999 with those from a
selection of countries at different levels of development. Table 5 presents a further
comparison of a variety of per capita IT measures with other Latin American countries
and table 6 presents the simple correlation between these variables. As would be
expected, per capita host sites is highly correlated with both per capita computers,
telephone lines and mobile phones. As might be expected, all of these variables are
correlated with per capita income. In particular, for the countries in the FW sample the
simple correlation between per capita GDP and per capita host sites is 0.705 and
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extremely statistically significant (i.e. p-value < 0001). Therefore it is not surprising that
for these IT variables Bolivia ranks quite low, with levels comparable to the small
Central American nations.

Table 2 Summary Statistics for Host Sites by
Country Top-Level Domain Names

A. Total Host Sitos

Year N Mean Std Dev Minimum Maximum
1995 56 29770.64 54367.70 0 241191
1996 56 63456.91 112886.26 0 452997
1997 56 114035.04 193965.52 0 734406
1998 56 191086.11 329857.61 17 1226568
1999 56 26634620 460465.73 25 1718935
~ lesDewlopedCounties
Year N Meaon Std Dev Minimum Maximum
1995 13 15023 190.20 0 569
1996 13 67477 85184 0 2351
1997 13 3Nazz 5644.49 28 19739
1998 13 4637.46 6233.80 17 16930
1999 13 6501.62 7505.33 25 18538

Source: internet Software Consortium (http://www.ic.org/)

B Host Sites per 10,000 people

Year N Mean Std Dev Minimum Maximum
1995 56 10.1364 185113 0 8212
1996 56 21.1591 37,6408 0 151.047
1997 56 37.6222 63.9926 0 242.293
1998 56 63.0219 108.7900 0.0056 404533
1999 56 87.0059 150.4180 0.0081 561.515
Year N Meon Std Dev Minimum Maximum
1995 13 0.0512 0.0647 0 0.193
1996 13 0.2250 0.2840 0 0.783
1997 13 1.0276 1.8622 0.0092 6512
1998 13 1.5295 20559 0.0056 5.583
1999 13 21238 24517 0.0081 6.055

2 Nodata wasavailable on the number of computers in Bolivia
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Table 3: Summary Statistics Table 4: Per Capita Host Sites

for Host Sites, Bolivia for Selected Countries, 1999
1995 0 0 Bolivia 085
1996 66 0.0950 France 97.87
1997 430 0.6045 UK 290.05
1998 554 0.7612 Portugal 55.17
1999 632 0.8487 Brozil 13.03
Source:  hternet Software Consortium Paraguay 212

(httpAwww isc.org))

Table 5: Internet Infrastructure In Latin America

Ecuador 72 148 73 5 39 09 169
El Salvador 50 250 56 3 - 0.34 19
Guatemala 23 122 31 4 28 0.079 99
Honduras 44 80 31 0 - 0.94 -
Mexico 113 193 95 11 290 3.72 95
Nicaragua 30 170 26 1 - 1.60 -
Panoma 62 229 122 - - 1.44 -
Paraguay 42 144 3% 7 - 047 S
Peru 86 142 oY) 8 59 263 273
Uruguay 237 305 209 25 22 318 -
Venezuela 215 180 nz 35 211 206 334

a_per 1000 people.

b_ per 10,000 people.

c- per milion people 1981-1995

Source: Wortd De Ruttoiap K for De 1998/1999
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The clear observation that Bolivia faces a severe relative IT handicap immediately
brings up the question of what benefits Bolivia might accrue from increasing its web
connectivity. However, it is not enough to say that that would be a good thing: buying
computers, installing phone lines and training personnel is costly and uses valuable
scarce resources that might otherwise be used to construct schools, roads and other
socially beneficial activities. It is beyond the scope of this paper to provide a complete
cost-benefit analysis of “getting wired," but we can attempt to contribute towards this
goal by providing some Kind of idea of the trade increases which have accrued to
developing countries generally from the Internet, and determining whether or not

Bolivia is likely to enjoy the same level of benefit.

In table 7 we present the results of our gravity model of trade including past trade
volumes from 1995. Including a lagged dependent variable provides a control for many
unobservable characteristics and is thus our preferred overall model from which we
derive our final empirical estimates. In addition, we add to the basic specification a
dummy variable for Bolivia and the Bolivia dummy interacted with our HOST variable.
If we do not control for past trade values, the Bolivian dummy variable is negative and
statistically significant3 indicating that on average Bolivia has less trade than would be
expected taking into account GDP, population, distance to trading partners, language
and colonial links and free trade agreements. However, in the results presented in table
6 the lagged dependent variable captures this fact and the single Bolivian dummy is not

statistically significant.

Most importantly, the coefficient estimate on the HOST variable is identical to the
analogous results in FW, and the interaction variable of the Bolivian dummy and our
HOST variable is not statistically significant. This result indicates that there is nothing
systematically different about Bolivia that differentiates it from other countries when it
comes to the relationship between Internet hosts and international trade. In other
words, we have found no evidence that Bolivia would not receive the same benefits as

any other country for an increase in Web connectivity.

Having established that the FW results can be generalized to the specific case of
Bolivia, tables 8 and 9 are reproduced here directly from FW. The results from table 8

3 These restits are available fromthe author but are not reproduced here to ave pace.
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show that an increase in relative host sites benefits poorer countries at least, if not
more, than it benefits rich countries. In particular, when we interact our HOST variable
with dummy variables for rich-rich, rich-poor, and poor-poor country trading pairs we
find that the largest coefficient estimates are for poor-poor country pairs, followed by
rich-poor and finally, with the smallest estimates of the trade effects of a relative
increase in hosts, are the rich-rich country trading pairs. The differences between the
coefficient estimates are not large, but the pattern is similar over the sample period and
is consistent with FW's theoretical results which imply that the benefits of the Internet
will accrue to those countries who historically had fewer trade ties. Thus, a conservative
conclusion from these results is that the Internet plays at least as important a role in
developing countries, and thus by association in Bolivia, as in industrialized countries.
In other words, the Web is not intrinsically an exclusive club enjoyed only by the rich.

In table 9 RW interact the HOST variable with dummies for acommon language and
colonial ties. The theory predicts that the Internet will make such ties less important in
determining trade patterns, and indeed we find that the coefficient estimates on the
interaction variables are negative, and statistically significant for the Language
interaction. A possible interpretation of the language interaction result is that perhaps
as English becomes something close to a universal language of the Net, having a
common native language with your trading partner is becoming less important than
simply knowing English. Data limitations preclude us from testing this hypothesis
directly, but the policy implications for English-language training are clear It is common
sense as well to realize that to take the fullest possible advantage of any given access to

the internet, a command over written English is a huge advantage.

If the empirical results presented in table 7 are taken naively at face value, the one-
order of magnitude difference between the quantity of Internet hosts in Bolivia
compared to LDC's in general implies that if Bolivia increased its web connectivity to
the average of the poorer countries, it's total trade would approximately double4! We
wouldn't wish to push these particular implications of the results quite this far, however:
the true functional form of the relationship may not be log-linear over all the range, and
in addition it is technically incorrect to attribute dynamic causal-relationships to a cross

4 Tre FW results imply that a 10% increase in relative host sits in one country would increase total trade by
aproximately 1%. Thus s one order-of-magnitude increase (i.e.10 times increase) in host sites would implyan
ncrease in totaltrade on the order of 100%
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section correlation. Nevertheless it is probably not an exaggeration to conclude that the
potential gains, in terms of increased trade, of increased connectivity to the Web could
be very large for Bolivia.

4. Conclusions

In any discussion of the potential benefits from increased internet access it is
important to mention dynamic considerations. The results presented in FW and in this
paper are inherently static in nature. However, there are strong reasons to suspect that
some of the most important benefits from investment in Knowledge-intensive
infrastructure come in the form of dynamic returns. In particular the evidence seems
quite convincing that there are significant externalities to education and to Knowledge
generally, and thus increasing returns to these Kinds of investments at the macro-
economic level. Better educated people tend to migrate to areas where the average level
of education is relatively high - the opposite of what we would expect if there were
decreasing returns. If we accept this argument made in much of the endogenous growth
literature the impact of the Internet is likely to be three-fold. First, there will be the
immediate static impact of increased trade via the channels explored here and in FW.
Second, there will be dynamic benefits accrued via increased technological transfer,
increased incentives to innovation provided by the larger market, and the subsequent
increased returns to schooling - all of the dynamic returns identified in the trade
literature of the last 10 years. Third, the growth of the IT sector should generate
domestic returns internally that are complementary to the processes instigated by the
increased trade.

The endogenous growth literature also hints to a hidden danger of not catching up
quicKly in terms of access to the international technological frontiers. In particular, due to
the increasing returns referred to above, these models predict that initial advantages can
translate into an ever increasing advantage, with no strong forces towards convergence at
play. Thus a high cost of not investing today in access to technology is not just the forgone
benefits calculated above, but also the fact that other countries' lead will be growing ever
wider with the chances of catching up in the future getting slimmer each year.

Thus, the message of this paper is at once foreboding but at the same time quite
heartening. As we have briefly discussed, many of the models in the endogenous
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growth literature can imply that developing countries without first-mover advantage
may fall further and further behind in the global national income distribution. On the
other hand, however, FW and this paper have shown that poor countries can derive a
significant benefit from investment in the IT sector and the subsequent increased
connectivity to the Internet. In fact we have shown that the impact for poor countries
is at least as great as it is for richer countries and can be quite significant.

Table 6: Correlation* between IT Measures across Latin America

v 0.485
(0.09)
18
Telephones 0736 0.727
(0.00) (0.001)
18 18
Mobile 0828 0516 0772
phones (0.00) (0.034) (0.000)
17 17 7 [
Computers 0.328 0.622 0.671 0578
(0.35) (0.055) (0.034) (0.080)
10 LT 10 -
Hosts 0284 0505 0614 0.460 0839
0.25 (0.033) (0.007) (0.063) (0.002)
18 18 18 17 10 B
Scienfists 0525 0272 0.622 0.486 0.356 0733
(0.08) (0.392 (0.031) (0.109) 0347) (0007
12 1212 g = 12
" Newspopers IV lelephones Mobile  Computers  Hosts
phones

iNote p-values in parentheses, followed by number of observations
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Tade 7: Gravity Model Induding Initial
Caﬂnasa‘dBdmaDmr%es

Constant 049  -2.758" -0.057 1153
084 (412 011 (1.90)
TRADE; 95 0857 0769 0541  0513"
@41y (3577 (3268)  (2809)
Bolvia 1120 2087 -0.244 0592

(-1.40) (1.40) (-0.22) (-0.40)
GDPjj 0089 0122 0329 0.440"
279 (3.34) (11.76) (1367
POPj 0013 0.065™ 0.025 -0.006
©6)  (32) (152 (033
DIsT 0077 0076° 0348 0419
(-2.64) (202)  (1159) (1220
ADJ 0.088 -0.023 0.193 0.142
(0.78) (-0.18) (1.54) 1.07)
LANG 0.270" 0312" 0409 0.462°"
(3.26) (3.19) (455) (4.40)
LINK 0.09 0.141 0.222 0.188
(0.63) (0.78) (1.20) 0.98)
FA 0.102 0.224° 0074 0.132
(1.43) (2.45) (0.93) (1.45)
HOST; 0032 0.065" 0072 0043"
(2.94) (4.62) ©6.73) (3.46)
HOST;"Bolivia 0.059 -0.133 0.009 0016
(1.02) (-1.48) ©.15) (0.20)
No. Obs. 1507 1507 1512 1514
R-squared 0.8858 0.8303 0.8522 0.8379

Please note  heteroskedksticity-consistent t—statistics in perentheses.

**indicates statistical significance at 1% and * at 5%.



Table 8: Gravity Model of Trade, Lagged Host

Constont  4007°* -0.008 -1.464 1.939 0.481
(2.90) (-0.00) (-1.23) (1.83) (0.40)

GDPy 1133 0978"* 0821 1031 0959
(051) (1549  (1432)  (2224)  (19.98)

POP; -0.102° 0019 0079 0038 0.026
(228) (03 (04 (113 (065

DSt 0854 0773 0812 0867  -0839"
(1353)  (1068)  (-1532)  (-1549)  (-1496)

ADJ 0546 0485 0602 0512  0620"
Q%) (5) (16 (268 @314

LANG 1101 0990 0943 0936 0928
(8.19) (7.03) (730)  (696) (681

LINK 0564°  0585° 0545 0473  0489°
(252) (2.66) (88) (210 (214

FIA 0138 0319 0.165 0193 0223

©9) Q9 (29 (.43 (Led)
HOSTi(-2) 0.034 0.087°* 0.159** 0.086°"
(1.62) (3.46) (6.23) (4.21)

HOST;(-4) 0093
499)
No. Obs. 1507 1507 1535 1537 1537

R-squared  0.6513 0.6369 0.7085 0.7071 0.7087

Source: Freund and Weinhold (2000)
Please note: t—statistic inp
**indicates statistical significance at1% and *at 5%
a. HOST it lagged only one year in this regression.
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Tade 9 Gravity Model of Trade, the Net's Bffet on Rch

3.266° 1.207 0913 2.688

(3 94) (2.07) (0.70) (0.65) Q.77)

GOPj 1.207* 1.091°° 1024 0927 1.029*

(2097) (17.23) (1548)  (1398) (1687

POPjj 0.152" -0.083 -0.040 0030  -0.104

(-2.98) (-1.61) (076)  (061) (-203)

DIST -0887°" 0858  -0811°* 0840  -0875"

(-17.13) (-13.61) (-11.27)  (-1575)  (-15.88)

ADJ 0596 0564 0390 0586 0593
(2.87) (2.68) (1.23 >

LANG 1.020"" 1.109* 0.992°* 0919 0985

(7.76) (8.21) (7.15) (7.07) (7.03)

LINK 0.506" 0.540° 0558 0.490° 0.442

(2.25) (2.48) (2.60) (2.25) (1.93)

FIA 0080 0162 0270 0.084 0.126

0.61) (1.13) (1.67) (0.64) 0.95)
HOSTij _RR 0.007 0.058° 0.101**  0.155* 0.141°*

©35) (210 (3.23) (5.54) 522)
HOSTj _RP 0.025 0.067° 0.109°° 0172 0.169""

(1.05) (2.21) @37)  (621) (6.05)

HOSTij _PP 0.033 0.031 0.104°* 0.178°" 0.189**
065 (062 @57) (552 (578
No. Obs. 1516 1507 1507 1535 1537

Rsquared  0.6764 0.6528 0.6383 0.7104 0.7150

Source: Freund and Walnhold (2(:00)
Please note: t— statistic in p
** indicates statistical significance at 1% and *at 5%.
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Table 10: Gravity Model with LINK Interaction Terms

Constant 4403 2684 0s10 -1.014 -0.266

(3.36) (1.78) 032) (086  (-021)

GDPj 1081 1095 1028 0884 0956
(200)  (17.53)  (1681)  (1571)  (17.50)

POPj o 0078 0028 0033 0007
(261) (169 (063 (094  (0.19)

ISt 0872 0835 0787 0823 0865
(1681)  (1305)  (-1078)  (-1533) (-15.49)

ADJ 0850 0547 0382 0539 0501
(2.90) 2.77) (1.24) 2.97) @77)

LANG 2494 3478  4.108) 4080 4783
640)  (677) (626 (612 (627

UNK 20.100- 0.720 0967 2209 1.806
(008) (044 (0.50) (125)  (0.86)

flA 0078 0.134 0275 0057 0.5
(0.62) 0.97) (1.74) ©74)  (1.18)

HOST; 0015 0071 0106 0165 0145

0.71) 47 (3.35) (593 (535)
HOSTLANG 009"  -0.135™ 0159  0.15"  0.180"

C401) (494  (509) (508  (:539)
HOST{UNK 0,042 0072 0017 0075  -0056

(0.53) 0.84) (-0.18) (091)  (-060)
No. Obs. 1515 1507 1507 1535 1537
Rsquored 06773 06546 06404 07117 07140

Source: Freundand Werfdﬁ (2(1:0)
Please note: t—statistic in p
** indicates statistical significance at 1% and *at 5%. a.
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Table 11: List of Countries

A lgeria
A rgentina
Australia
A ustria
Belgium
Bolivia
Brazil
Canada
C hile

C hina

C olombia
Denmark
Ecuador
Egypt
Finland
France

G ermany
G reece
Hong Kong
Hungary
Iceland
India
Indonesia
lran
Ireland
Israel
ltaly

Japan

Kenya

Kuwait

M alaysia

M exico
Morocco
Netherlands
New Zealand
Norway
Pakistan
Paraguay
Peru
Philippines
Poland
Portugal
Saudi A rabia
Singapore
South A frica
South Korea
Spain

Sweden
Switzerland
Thailand
Tunisia
Turkey
United Kingdom
United States
Uruguay

Venezuela
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Natural Gas and
Inequality in Bolivia**

Lykke E Andersen**
Robert Faris

Summary

The increase in Natural Gas sales to Brazil in the coming years will bring about
substantial changes in the Bolivian economy. In this paper, we use a general equilibrium
model to simulate the changes that will occur in the Bolivian economy and will consider

the distributional impacts that are likely to arise from these economic changes.
1 Introduction

Bolivia currently has 55 trillion cubic feet (TCF) of certified Natural Gas reserves and
957 million barrels of certified crude oil reserves.1 This represents a dramatic increase
in Bolivia's known natural resource wealth since 1996, where Natural Gas reserves

fluctuated around 6 TCF and the oil reserves were economically insignificant.

The dramatic increase in reserves was brought about by an increase in exploration
activity which in turn was made possible by two related events: 1) the signing of a

Natural Gas export contract with Brazil promising the delivery of 7.1 TCF of Natural Gas

*

This paper was prepared for the Andean Competitiveness Project Financial assistance from the Andean
Development Corporation (CAF) isgreatly appreciated, and the authors are thankful for the excellent re search
assistance provided by Fernando Montafio and Jim Shyne. We are particularly indebted to Rainer Thiele, Daniel
Piazolo and Manfred Wiebelt at Kiel institute of World Economics for their work on the disaggregated Social
Accounting Matrix for Boliviawithout which thispaper would have been impossible to produce.

** Lykke E Andersen, Senior Economist, Grupo htegral,la Paz Robert Faris, Economist, Harvard University.
Cambridge, Massachusetts.

-

Proven (P1) and probable (P2) certified reserves by 1January 2003.
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over 20 years, and 2) the capitalization of the state oil company, YPFB (Yacimientos
Petroliferos Fiscales Bolivianos) which secured a large inflow of foreign investment to

the sector.

The royalty value of these extra reserves amounts to several times Bolivia’s GDP, so
these discoveries represent a substantial positive shock to the Bolivian economy. The
shock is so large that it has the power to significantly change the structure of the
Bolivian economy for many decades to come. Not all these changes are likely to be
positive. Evidence from around the world generally indicate that natural resource rich
countries tend to under-perform compared to natural resource poor countries (eg.
Sachs & Warner 1995). Auty (1997, 1998) shows that between 1960 and 1990 per
capita incomes of resource deficient countries grew two to three times faster than those
of resource rich countries. Natural resource rich countries also tend to have stunted
manufacturing sectors (Auty & Mikesell 1999); have less product diversification (Duncan
1993); be more prone to policy errors (Lal 1993); experience slower accumulation of
skills (Wood & Berge 1997; Birdsall et al 1997); develop social and institutional capital
more slowly (Auty 1998); suffer higher levels of corruption and unproductive rent
seeking behavior (Tornell & Lane 1994; Karl 1997); and have a higher degree of
inequality (Nankani 1979; Williamson 1997; Auty 1998; IDB 1998; Leamer et al 1999).

In this paper, we will use a Computable General Equilibrium (CGE) model to
simulate some of the changes that are likely to occur in the Bolivian economy due to
increased Natural Gas exports. We focus particularly on the changes in income

distribution that are likely to arise from these economic changes.

The remainder of the paper is organized as follows. Section 2 provides a discussion
of the channels through which natural resource abundance is likely to affect an
economy and its growth potential. Section 3 discusses in detail how income distribution
may be affected by natural resource abundance. Section 4 provides a short
characterization of the Bolivian economy with respect to the distribution of income, the
sources of government revenues, and the structure of exports. Section 5 describes a
CGE model of the Bolivian economy, and Section 6 applies this model to analyze the
major structural effects of an increase in Natural Gas exports. Sections 7 and 8 use the
model to analyze how these structural changes will affect the distribution of income

among different types of households. Section 9 concludes.
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2. Natural Resources and Economic Growth. A Brief
Review of the Issues

2.1 Stylized Facts About Natural Resource Abundance and Economic Development

Bolivia is a country with abundant natural resources. Total land area per capita is
around 12 hectares per person, which makes Bolivia one of the most land abundant
countries in the world.2 In contrast to large areas of some of the other land abundant
countries, which are covered with ice or desert, most of the land in Bolivia is usable. In
addition Bolivia has very important natural resources, such as gold, silver, zinc, tin, gas

and oil below ground.

This abundance of natural resources combined with its small population and small
GDP places Bolivia squarely in the group of small resource rich countries relying heavily
on hard minerals. As Table 1 shows, this group has performed worse in terms of per

capita growth over the last 30 years than any other group of countries.

Table 1 Growth Performance of Different Natural Resource
Endowment Categories, 19701993
‘Numberof  Percopita  Per capita GDP
countries GDP 1970 growth rate

®) (%/year)
Resource poor
Large 7 __196 37
Small 13 343 )
Resource rich
Large 10 574 1.3
Small o
Non-mineral 31 250 0.7
Hard mineral 16 304 0.2
Olexporters 8 81 08
All countries 85 361 1.1

Source: Auty(1997)

2 Number 19 out of 232 according to http://www leksikon.org/html/dk/sort_stat_9.htm. Countries that are more
land abundant per capita than Bolivia include Greenland, West Sahara,Mongola Australia, Canada and

Kazakhstan.
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In the next sub-section we will discuss some of the reasons that have been

advanced for the poor performance of natural resource abundant countries like Bolivia.

2.2 Theories on Poor Economic Performance and Natural Resources Abundance

Several explanations for the unsatisfactory performance of resource-rich countries have
been advanced33and unfortunately these explanations complement each other rather than
compete with each other. The explanations can be divided into external factors, which are
instigated by changes in the terms of trade and price volatility, and internal factors that are

associated mainly with the mismanagement of natural resource rents.

The first external problem is that the prices of primary products tend to be much
more volatile than the prices of manufactured goods, which imply that the heavy
reliance on just a few primary products subjects the country to high levels of volatility.
This may lead to growth collapses like the one experienced in Bolivia in the early 1980s

when world tin-prices plummeted.

The second external problem is that natural resource export booms tend to cause an
appreciation of the exchange rate, which hurts the competitiveness of other export
sectors, and thus may cause these sectors to shrink. This is the commonly cited
phenomenon known as "Dutch Disease". The non-boom export sectors generally suffer
lowered investment and stunted growth rates as a result of the resource movements and
relative price changes. When the natural resource boom turns to bust, as the resource

runs out or prices fall, the country is left with crippled alternative export sectors.

Another theory that might explain poor performance in resource rich countries
asserts that non-resource export sectors may be key sources of ‘learning by doing’
where more rapid productivity growth takes place (Matsuyama 1992; Sachs and Warner
1999). In this context, hampering growth in the manufacturing export sector through

Dutch Disease entails a negative externality on dynamic economic growth.

Apart from these problems linked to external economic processes, there are a

number of internal problems caused by natural resource abundance.

3 Auty (1998).
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The first internal problem is that the availability of natural resource rents diverts
efforts away from the process of productive wealth creation and into unproductive rent-
seeking behavior, including corruption. This problem stems from the fact that the
development of the natural resource sector changes the sectoral distribution of
production to the detriment of other exporting sectors, such as modern agriculture. The
effective result is a substantial reallocation of income within the economy. Often this
includes the expansion of the public sector as easily taxed resource rents increase as a
percentage of aggregate income. Even in the absence of corruption, the potential for

dissipating national income with wasteful public sector spending increases.

The second internal problem is that the abundance of natural resources distracts
governments from the need to develop human resources. As long as natural resources
are abundant and can be used as a basis for growth and government revenues, there is
less incentive to invest in human capital. This effect is reinforced by the fact that Dutch
Disease tends to depress investment in high-skill exporting sectors, thus reducing
investment in human capital formation (Gylfason et al. 1999). The result is an under-
educated population without the skills and motivation to develop a dynamic

manufacturing industry.

The third internal problem is that the mining of natural resources is usually a capital
intensive activity with little employment creation and with few positive linkages to the
rest of the economy (Hirshman 1958). The lack of positive linkages means that natural
resource mining is likely to exist as a relatively isolated enclave within the economy and
the likelihood that it spurs a virtuous circle of development spreading throughout the

economy is extremely limited.

The fourth internal problem is that natural resource abundance tends to be
associated with a more uneven distribution of income. This issue is the central topic of

the present paper and will therefore be discussed in more detail in the following section.
3. Income Distribution and Natural Resources

Natural resources can affect a country’s income distribution through several
channels. One of the channels studied most in the literature is the human capital

accumulation channel, where the basic assumption is that more investment in human
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capital and higher levels of education is associated with more equality. Here we find
two competing hypotheses about the impact of natural resources. The first hypothesis
argues that the abundance of natural resources causes governments to neglect to
invest in human capital, which implies that natural resource abundance would lead to
more inequality (eg. Birdsall'et al. 2001; Gylfason 2001). The second hypothesis says
exactly the opposite, namely that the natural resource rents soften the governments
budget constraint and allows them to invest more in education (eg. Davis 1995; Stijns
2001).

The empirical evidence on the effect of natural resource abundance on investment
in education is mixed, if not contradictory (see Birdsall etal. 2001; Gylfason 2001; Davis
1995; Stijns 2001). The truth is probably that both of these opposing forces are
simultaneously at work in any natural resource abundant country. Countries whose
populations are divided into several competing factions (either by ethnicity or by high
income inequality) are probably less likely to invest in mass education. Countries with
more homogenous populations are more likely to reach the necessary consensus for
high quality mass education (see Easterly 2001). Since Bolivia has both high ethnic
diversity and high income inequality, there is a real danger that the first effect

(neglecting education) might dominate.

Another channel through which natural resources affect income distribution is the
distribution of rents. Since modern mining and hydrocarbon extraction tend to be
highly capital intensive, a large part of the rents associated with extraction is likely to
accrue to capital and only a small part to labor. Since capital owners tend to be rich and
workers poor, this effect would tend to increase inequality. On the other hand, quite a
large part of the rents is appropriated by the government, which creates scope for
carrying out redistributive policies. Government programs and expenditures can
influence inequality in a number of ways, some of which are pro-poor and some of
which are not. Direct transfer payments could be used to augment the income of the
poor. Such transfers, however, would have to continue indefinitely, and they thus create
poor long-run incentives for growth. Instead government investment policies could be
targeted at low-income earners, for example by improving infrastructure and basic
services in poor neighborhoods. Current expenditure in health and education is perhaps
the government activity with a redistribution objective that has performed the best. The

most predictable impacts of government spending, however, also tend to be regressive
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High paying government jobs do not go to the neediest, nor do the contracts to carry

public sector investment programs.

Although governments can directly affect income distribution somewhat through
redistributive policies, the degree of income inequality is typically determined by the
structure of the economy. Income inequality will more closely reflect the ownership pattern
of capital assets in countries where capital commands a relatively large share of national
income 4 Similarly, where human capital occupies a larger share of aggregate income, the
distribution of income will follow more closely the disparities in education and the
attainment of skills. Economies that rely more heavily on human capital tend to be more
equal as the distribution of human capital is generally more uniform than the distribution
of land and capital. Nevertheless, human capital itself can be a source of growing inequality.
A study by ECLAC (1997) shows how a growing disparity in the wage gap between high

skilled and low skilled jobs has fueled income inequality in the 1990s in Latin America.

While experiences of other countries and economic theory can suggest possible
outcomes, income distribution is an empirical question. Each situation stands unto
itself. It is difficult to predict how Bolivia's newfound Natural Gas wealth is going to
affect the income distribution over the coming decades, because the use of the
government’s part of the rents is going to be crucial. However, it is possible to assume
that the Bolivian government will not change its investment and expenditure patterns
significantly after the discovery of Natural Gas. After all, Bolivia has been exploiting
exhaustible natural resources for centuries, and Natural Gas is no different from the
rest. This allows us to focus on the other mechanisms through which the Natural Gas is

going to change the distribution of income.

Besides redistribution, there are two fundamental sources of income disparities: a)
asset ownership, and b) the return to these assets. Asset ownership is the result of
complex historical, political, and economic processes, and we will not try to explain
how Bolivia has arrived at the current situation. We will take that as historically given
and instead focus on how Natural Gas is going to affect the return to assets and thus the

income distribution.

4 Thisshould not be confused with me capital-intensity of production. Highly capital-intensive production, for
example manufacturing, is more often associated with low inequality.
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To study changes in wage rates and returns to fixed assets, one must turn to
economic analysis. There are no easy generalizations about the relationship between
economic changes and income distribution. Furthermore, changes in wage rates and
returns to capital occur in a general equilibrium framework. For this reason, we

simulate these changes using a Computable General Equilibrium (CGE) model.

Empirical observations and economic theory do guide our analysis and suggest
mechanisms for changing levels of income distribution. For an economy in equilibrium
with well-functioning markets, wage rates and returns to capital will reflect the value of
marginal production derived from those factors, subject to the available production
technologies. One generally reliable supposition is that economies that rely more on
human capital for production will be more equal, although important differences may

arise out of different labor categories.

Similarly, a large capital component in production is another potential avenue for
inequality. This is mediated by asset ownership and the complexities of supply and

demand in input, output and factor markets.

Changing productivity and differential growth in factor supplies will alter the profile
of income distribution. Where technological advances increase the productivity of labor,
we will observe increasing wage rates. If capital stocks grow at a rate greater than labor
participation rates, we would expect wage rates and labor incomes to increase. Returns
to capital should drop while stocks are increasing, such that it would be difficult to

predict the impact on capital income.

The logic of these interactions between production, factor markets and income
distribution apply to the different sectors of the economy as well, such that each sector
will have a different contribution to the overall income distribution profile of the
country. Changes in the sectoral composition of an economy will therefore have

implications for income distribution.
4. The Structure of the Bolivian Economy

This section will provide an overview of the structure of the Bolivian economy. It has

been divided into three sub-sections discussing three different topics of importance for
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the potential distributional impacts of Natural Gas exports: 1) employment and income
distribution by labor types and sector of work; 2) government revenues from Natural

Gas and other sources; and 3) international trade.
4.1 Employment and Income Distribution5

For the purposes of our distributional analysis, the economically active population

of Bolivia has been grouped into the following six categories:

1 Rural small-holders 4.Urban informals
2 Agricultural workers 5 Employees
3. Non-agricultural workers 6.Employers

The first group of rural small-holders includes mainly traditional farmers who cultivate
a small piece of land, to which they may or may not have a formal title. The average
monthly income for a rural small-holder in 1999 was Bs. 244, which corresponds to about
US$37/month.

Agricultural workers do not own land but work for hire, mainly on a daily or weekly
basis, on other farms. Agricultural workers are often in short supply, which means that
they can command a relatively high wage. The average monthly income of an
agricultural worker is about Bs. 724, which corresponds to about $110/month or about

three times as much as a rural small-holder.

Non-agricultural workers are the urban equivalents of agricultural workers. They are
available for hire on a daily or weekly basis, and work primarily in the construction
sector. Non-agricultural workers are generally not in short supply, which means that
they command a lower wage than agricultural workers. The average monthly income
for this group is about Bs. 651, corresponding to about $100/month. We assume that all

agricultural and non-agricultural workers are unskilled.

5 Thesection isbased on information from the 1999 MECOVI survey carried out by INE (Instituto Nacional de
Estadistica) and processed by Rainer Tiele and others at Kiel Institute of World Economts (see Thiele et al. (2002).
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Urban informals constitutes an important part of all economically active persons in
Bolivia. They obtain a small and irregular income from informal services and petty
trade. The average monthly income for this group is about Bs. 415, corresponding to
about $63/month. This group contains most of the urban poor.

Employees are skilled, to a smaller or bigger extent, and are employed with a fixed
monthly income by an employer, which may be private or public. The average monthly
income for employees amount to Bs. 1,240, corresponding to about $188/month. There
is quite a large variation in incomes in this group, depending on the level of education.

Employers own their own company and hire people to work for them. They earn on
average Bs. 2,683 per month, which corresponds to about $407/month.

Summary information on employment and average monthly incomes for each
group is given in Table 2

Unskilled workers often work in agriculture during some periods of the year and in
non-agricultural during other periods. This means that it is reasonable to assume perfect
mobility between these two labor categories. There are also quite large flows of rural-
urban migrants who come from the rural small-holder sector and join the urban informal
sector. Thus we also assume perfect mobility between these two groups. Between all
other groups we assume that there is no possibility of moving within our time-horizon.

Table 2 Employment and Income in Bolivia 1999, by Labor Category
Employment  Employment  Average

(No. of persons) *) monthly
income (Bs.)
1. Rural small-holder 1,409,313 395 244
2. Agricultural worker (unskilled) 66672 18 725
3. Non-agricultural worker (unskilled) 296,451 83 651
4.Urban informal B 878,203 246 415
5. Employee (skilled) 626,368 17.5 1,240
6. Employer ~ 292734 82 2.683
Total economically active population 3,569,741 100.0 704

Source Thiele & Piazolo (2002).
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Workers can move between sectors, however, depending on where the job-
opportunities are and where the salary is most attractive. The distribution of skilled and
unskilled workers across sectors in 1999 is given in Table 3

More than half of all skilled workers work in the formal service sector (12), where
they on average earn the low salary of about Bs. 779/month. All the other sectors offer
monthly salaries that are two or three times higher, but employment opportunities are
limited, except for the public sector, which employs almost 30 percent of all skilled
workers.

Table 3: Employment and Income in Bolivia 1999, by sector

1. Traditional agriculture - E = -
2. Modern agriculture 5,328 1,902 55,916 725
3. Coca sector 1,025 1.902 10.756 725
4. Crude oil and Natural Gas 8.096 2.866 9.322 1,268
5. Mining 3,668 1.856 21,362 1,053
6. Consumer goods 25,268 1,451 80,522 646
7. Intermediate goods 11.885 1,451 35,773 648
8. Capital goods 828 1,451 2,930 642
9. Electricity, gas and water 7.481 2,534 3.548 823
10. Construction 16,921 1.092 79,987 324
11. Informal services - - - -
12. Formal services 364,119 779 36,441 490
13. Public sector 181,749 1,945 26,566 1,339
Total 626,368 1,232 363,123 664

Source Thiele & Piazob (2002).

Unskilled workers are spread more evenly across sectors. Ajob in the public sector
is particularly attractive for unskilled workers as it pays a substantial wage premium.
The hydrocarbon and mining sectors also pay well, but the number of jobs in these
sectors is quite limited. There are many jobs in the construction sector (10), but they
only pay Bs. 324/month on average.
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Traditional agriculture (1) and informal services (11) do not employ any workers
These two sectors are assumed to be run by rural small-holders and urban informals.
Their average monthly income was presented in Table 2 as Bs. 244 and Bs. 415,
respectively. Clearly rural small-holders and urban informals are among the poorest
groups of the Bolivian society, which implies that we should be particularly concerned
about them in our distributional analysis of the impacts of the Natural Gas boom in
Bolivia. Among these two disadvantaged groups, the rural small-holders are by far the
worst off, however. Almost all rural small-holders are officially considered poor, and
most of them lack access to one or more basic services, such as electricity, clean water,

health and education services.

4.2 Government Revenues

Bolivia has exported Natural Gas to Argentina for 27 years, but this ended in August
1999 when the export contract expired and Argentina declared itself self-sufficient in
Natural Gas. The Natural Gas pipeline to Brazil was inaugurated shortly thereafter,
initiating the exports of 7.1 TCF of Natural Gas to Brazil over the following 20 years.
Figure 1 shows the actual exports to Argentina as well as the contracted exports to
Brazil until 2019. It also shows that 1999 was a year with unusually low Natural Gas
exports both in a historical context and compared to future expected export volumes
At the same time, the year 1999 saw the lowest level of oil prices for three decades (see
Andersen & Fans 2001, Figure 1).

Despite the unusually low level of Natural Gas exports and unusually low level of gas
and oil prices, hydrocarbon taxes accounted for more than 20 percent of government
revenues in 1999 (see Table 4). Almost 2/3 of this revenue came from local taxes on
gasoline, however. This part is not expected to increase dramatically over time.
Royalties, however, are expected to increase dramatically as the volume of Natural Gas
exports increase to comply with the contract with Brazil. At least a 7-doubling of the
volume is to be expected, and the Natural Gas price (which is linked to world oil prices)

has also increased substantially since 1999.
























































































































































































































































































































