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AN ESTIMATE OF THE DYNAMIC EFFECTS
OF REGIONAL ECONOMIC INTEGRATION






I. Introduction

The rapid rates of growth of the member countries of the EEC and EFTA in
the 1960s created a presumption that economic integration has an important
effect on the level and growth of economic activity. At first the beneficial
consequences of economic integration were attributed the so-called static
effects, Chief among these is the increase in production arising from the more
rational allocation of resources brought about by the elimination of trade
barriers among member countries.1 The belief that the static effects of
integration were responsible for the "European miracle" was buttressed by
studies showing that, in these two integration schemes, trade creation was much
greater than trade diversion.2

Unfortunately attempts to quantify the static gains from integrationm
produced a series of estimates notable for their general agreement that such
effects were miniscule. The most optimistic estimate placed them at a
once-and-for—all increase in GNP of no more than 1 percent; the remainder of the
estimates places the gain in GNP at much less.3 Because the static effects of
integration were so small relative to overall growth rates in Western Europe,
proponents of integration turned to the so-called dynamic effects to explain the
evident success of the EEC and EFTA and to serve as the basis for the prowmotion
to economic integration among other, mainly developing, countries.a Unlike the
static effects, which produce a once-and-for-all increase in output and thus
have a short-lived impact on the growth rate of output, the dynamic effects of
integration act to increase the rate of growth of output over a long period.
Thus, even if the impact on the rate of growth is relatively small, compounded
over a number of years it can represent significant gains in output and welfare.

Although the importance of the dynamic benefits of integration is now a
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matter of textbook orthodoxy, the hypothesis that integration leads to more
rapid rates of growth of output remains a theoretical plausibility whose
existence,no* to mention significance, remains to be measured.s In this paper
we identify the dynamic effects of integration and present estimates of the
effect of integration on the rate of capital formation and on technological
progress in six regional economic integration schemes. Among them are three
schemes made up of developed countries, the European Economic Community (EEC),
the European Free Trade Area (EFTA) and the Council for Mutual Economic
Assistance (CMEA). The three developing country schemes are the Central
American Common Market (CACM), the Latin American Free Trade Area (LAFTA) and
the East African Common Market (EACM). These estimates are then employed

to calculate the effect of integration on the growth of ecutput in

each integration scheme.

II. The Dynamic Effects of Integration

Economic integration increases the rate of growth of the integrating
countries in two conceptually different ways. First, the rate of growth of
factor inputs may be increased leading to more rapid rates of growth of output.
Second, the rate of technological progress within the economic union may be
increased so that even if inputs do not increase more rapidly, output
nevertheless will grow more rapidly than in the pre-integration period.

Integration is assumed to increase the rote of growth of capital by raising
the return to capital and by reducing the risk to investors. The creation of a
large multinational market reduces the risk attributed to individual investment
project in a national market in two ways. First, the greater heterogeneity of
the multinational market should be more likely to provide a sufficiently large

group of consumers with particular needs to make the investment successful while




a similar investment constrained to a national market might fail due to the lack
of sufficient demand. Second, to the extent that the member countries have
asynchronous business cycles or seasonal buying patterns the opportunity to
operate plants at rates closer to capacity or to reduce the inventory-to-sales
ratio exists. Firms within the union should also be able the realize greater
profits from lower production costs caused by economies of scale and the
mobility of capital and labor, and, even if factors are not free to move within
the integration scheme, free trade will permit firms to relocate production
facilities so as to take advantage of factor-price differentials among members.
The risk of intra-member trade will also fall relative to other foreign trade
because the risk of changes in tariff and nontariff barriers among members is
much less than in trade with non-members, Finally, the risk to investors may be
reduced through the establishment of a regional capital market that, because of
its size and international scope, would be less subject to the imperfections
that characterize small, national capital markets.

0f course, in the process of integration there will be both losers and
winners. Some firms will be successful and capture a large share of the
expanded market and subsequently increase their volume of investment. At the
same time other firms, shorn 2f the protection of tariffs, will prove unable to
compete and begin te disinvest. While the proponents of integration argue that
in the long run the net effect will be to increase the volume of investment, it
may well be that in the period Immediately following integration investment will
decline. To the extent that firms able to compete within the entire region have
some excess capacity before inrvegration, they may view it prudent to serve the
new demand at first by eperating existing plants more intensively. Only some
years after the formarion of the trading bloc when the potential of the area-

wide market has proven itself will they begin to increase their investment
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outlays. In contrast, some inefficient firms may begin to reduce Investment
outlays before integration takes place in anticipation of losing their market to
more efficient producers in the integrating countries while other firms will
begin to suffer losses from competition after integration and may thus be forced
to curtail their capital outlays. As a result, investment in the integrating
countries may actually decline in the first few years following integration and
then increase gradually to levels exceeding, ceteris paribus, those of the
pre—integration period,

Even 1f integration were not to lead to higher rates of growth of inputs,
the growth rate of output could be increased because integration promoted a
higher level of "disembodied'" technological progress among member countries.6
One source of such progress would be economies of scale, since a larger market
would permit the use of more specialized equipment and labor. Firms could also
become more specilalized and thus lower their production costs. As sectors of
the economy begin to benefit from economies of scale, their increased demand for
inputs or lower ocutput prices stimulate production in other sectors, creating
further economies of scale. Thus what began as a static effect for one industry
cumulates into a dyramic, economy-wide process. To the extent that a larger
market leads to an increase in firm size, the quality of management would also
increase. Thus, for example, the '"managerial revolution' that took place in the
EEC in the 1960s has been attributed, in part, to the growth of firm size that
integration engendered.

Regional economic integration also eliminates the protection of mono—
polistic and oligopolistic industries, After integration, the firms 1in these
industries will have to intensify their efforts to survive and prosper and thus
they must become more dynamic and innovative. The ability of firms to innovate

through increased research and development outlays will also be improved



through of integration. First, firms will have a larger market over which to
amortize their research outlays. Second, larger firms in any case spend more on
research than do swall ones. Finally, research and development activities
themselves are thoughtto benefit from economles of scale, so that the increase
in research outlays ought to yield particularly favorable results.

Economic integration also provides greater scope to entrepreneurship.
Since one of the functions of the entrepreneur is to facilitate the transfer of
resources from declining industries to those where factor productivity is high
and increasing rapidly, the greater the supply of entrepreneurial talent, the
more rapidly such resource transfers occur and the more rapidly the economy

grows.

ITI. The Model

Becauze there are two separate effects of integration to he measured, a
system of simultaneous equations was employed. The system consists of an in-
vestment function with terms to capture the effects of integration on invest-
ment behavior and of a production function that permits integration to influence
the rate of technological progress. The two equations are linked by the rela-—
tionship between investment and the growth of the capital stock.

In both developed and developing countries, investment was modelled by
means of an accelerator model. In the case of developing countries the role of
inflows of foreign capital was thought to be sufficiently important to warrant

the inclusion of this variable in Equation 1. Thus for developing countries:

INV, = RY '
e - %ot Mg, tegFYy ot egCly o o 0UDT L toey o (Eq. la)

and for developed countries:
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where
INVi g™ (real gross domestic capital formation/real gross domestic
* product) in country { In year t,
RYi g = growth of real gross domestdc product in country i in year t,
FYi o B (real foreign capital inflow/real gross domestic product) in
’ country i in year ¢,
CUi e = 0 1f country i was not a member of the integration scheme in year t
'" = 1 otherwise,
CUDTi,t = (CUi’tf(t—l950)),
e = error term.
i,c

The dummy variable CUi”t measures the permanent or long-term effect of
inte—
gration on capital formation. However, as mentioned above, integration may have
some transitory effects on the volume of investment as well, either by
depressing it below its long-term level at the onset of integration or by
temporarily raising it above its long-term level. This transitory effect is
measured by CUDT a variable that decreases over time, A significant value for

i,t

. indicates that integration has long-term impact on the level of capital
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formation in the integrating countries, while a significant value for @,
indicates that the short-term impact of integration on capital formation was
different from the long-term effect.

OQutput growth in both developed and developing countries was modelled as
depending on the growth of labor and capital inputs, on disembodied techno-

logical progress, and on the effect of integration on productivity growth.7

Thus:

= U !
*y BiRK; ¢ * BoRby o * BOUy  + BT Huy o (Eq. 2)



where
RK = rate of growth of capital stock in country i in year t,
RL = rate of growth of population in country i in year t,
T = (£-1950),
Ui,t = error term.

The system 1s closed by an equation linking investment to the growth of capital

stock by:

Rgi,t - (Yi,t ’ Iwi,tmi,t—l) B GKi,t—l (Eq. 3)
where

Yi,t = real gross domestic product of country in in year t,

Ki b = real capital stock of country 1 In year t.

IV. Empirical Results

Data for the period 1951-77 were collected for the members of three
developing country schemes, the Central American Common Market (CACH), the
Latin American Free Trade Area (LAFTA), and the East African Common Market
(EACM) as well as for three developed country schemes, the European Free Trade
Area (EFTA), the European Economic Community (EEC) and the Council for Mutual
Economic Assistance (CMEA).B Equations 1, 2 and 3 were estimated for each in-
tegration scheme by pooling pbservations across member countries and over years.
Parameter estivates for Eq. | are reported in Table l. With the exception of
LAFTA, the st are reasonable for pooled cross-section data, and the parameter
estimates are generally significant. As expected, estimates of @, are positive

and significant as are those for w, in the case of the CACM and EACM, indicating

2

that capital formation is related both to the growth of output and to inflows of

foreign capital. The dynamic effects of invegration are captured by aq and @, -



With the exceprion of the CMEA, estimates of dj are positive and significant. Thus
integration raised the proportion of output devoted to capital formation both in
the case of developing and developed country schemes. Also encouraging is the

fact that the estimates of a_ are rather tightly grouped, ranging from 0.028 to

3
0.048. Among market economies, integration appears to have a positive long-term
impact on the rate of growth of capital in integrating countries. The negative

a, in the case of CMEA may be explained in two ways. Firsc it may simply

3
reflect the discontinuation of the Stalinist investment policies that pre-
dominated in CMEA during the early 1950s. Secondly, it should be recognized
that one of the goals of CMEA integration was to reduce the investment burden on
the member countries by rationalizing investment decisions. Thus we should not
expect to see in CMEA the same effect on investment that is evident in
integrarion among market economies.

The transitory effect of integration on investment is significant only in

the case of the CACM and LAFTA, where o, is negative. Thus in these two

4
integration schemes, the level of investment did not increase in the years
immediately following integration by the full amount implied by &, Instead, in
the CACM in the first year following integration investment rose by 77 percent
of its long-term increment and in LAFTA by 79 percent. Thus the negative i
short-term effects of integration on investment appear not to be too serious.
The effects of increased levels of capital formation on output as well as
the effects of integration en technological progress are determined by means of -
Eq. 2, for which parvameter estimates are reported in Table 2. The rate of
growth of the capiral stock is significant for all market-economy integration
schemes. The rate of growth of the population is not significant save for the

EFTA. For the developing country schemes, where labor is in surplus, such a

conclusion is not surprising; nor is the negative a, for the EACM where workers



may have been redundant. Qqs the coefficient for the integration dummy, is
significant only in the case of the CACM and the CMEA. 1In no other integration
scheme is there any evidence that technological progress increased following
integration. Thus our examination of six integration schemes indicates that
integration can provide dynamic benefits in the form of faster rates of growth
of the capital stock, but that integration is not likely to increase the rate of

technological progress among the integrating countries,

V. Measuring the Gains from Integration

Having thus demonstrated that economic integration does produce some
dynamic gains for the integrating countries, we next turn to determining whether
such gains are of sufficient magnitude to make econémic integration an important
mechanism for promoting growth. To do this we compare the GDP that the member
countries could have acheived either at the time the integration scheme was
terminated or in 1977, the last year of our sample, with and without the dynamiec
benefits of integration. GDP in the terminal year without integration was com-—
puted by means of dynamic simulation of Eqs. 1-3 from the first year of the
sample to the terminal year with CUi,t = 0 for all years and all countries.

Thus the terminal year GDPs for all member countries reflect no dynamic effects
of integration. The terminal year GDP with dynamic effects of integration was
also calculated by means of Egs. 1-3, but this time with CUi,t = 1 for those
years in which each individual counrtry belonged to the integration scheme. Only
those values of ﬂ3, ua,

employed in these calculations.

and 83 that were significantly different from zero were

The results are reported in Table 3. Although terminal-year GDP was calcu-—
lated on a country-by-country basis, for brevity we have summed these and report
them only by integration schemes. Thus in the CACM, for example, due to dynamic

gains from integration over the peried 1961-77, member countries' GDPs in 1977
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were 4.3 percent higher than they would have been had CACM not been formed. Of
this gain, 1.2 percentage points were due to the higher level of capital forma-
tion and 3.1 percentage points were the result of Increased technological
progrcss.9 With the exception of the CMEA, the technological progress term was
significant for the remainder of the integration schemes and therefore the only
gains from integration come from higher rates of capital formation.

In view of the fact that the gains reported in Table 3 represent the
cumulation of, in most cases, over 10 vears of integration the modest increases
in terminal year GDP over the no-integration level of GDP indicates that the
dynamic effects of integration cannot explain the rapid rates of growth
experienced by West European countries and that, in fact, the dynamic effects of
economic integration cannot greatly increase the growth rate of output. On the
other hand, the inability of the dynamic effects of integration to make a marked
impact on the growth of ocutput should not be interpreted to mean that the
welfare effects of integration are unimportant. For example, since the CACM
raised the GDP of member countries by 4.3 percent in the terminal year, a rough
approximation suggests that over the entire integration period 1961-77 GDP was
about 1.5 percent higher than it would have otherwise been. Thus the dynamic
gains may be viewed as being equal to 1.5 percent of GDP for a period of 17
years. Such a sum, even with the inclusion of a discount factor suggests that,
when measured in terms of long-run consumption possibilities, the dynamic

effects of integratrion can bring about a significant gain in welfare for the

integrating countries.
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FOOTNOTES
1See Viner (1950), Lipsey (1960) and Mecade (1968).
2Aitken (1973) and Balassa (1967) provide more recent evidence that re-
confirms earlier findings.
3Lipsey (1960) and Johnson (1958) provide the higher estimate in the case
of the UK. More pessimistic estimates are those of Scitovsky (1958) who put the
static gains of integration to Common Market members at less than 0.05 percent
of their GNP and Janssen (1961) and Wemelsfeld (1960) who put the gains of
joining the EEC to be 0.1 percent of GNP for Italy and 0.18 percent for the
Federal Republic of Germany.
AThe view that the gains from integration were largely dynamic was first
put forward by Scitovsky (1958).
5See, for example, Walter and Areskoug (1981) Chapter 14 or Salvatore
(1983) Chaptexr 10.
6Elliot and Wood (1981) argue that the formation of the EEC had an
important effect on the rate of technological progress among member countries.
7Popu1ation was used as a proxy for labor both on the basis of data
availability and beczause for developing countries it may be more meaningful.
8Member countries and the years in which they joined/left each integra-
tion scheme are:
CACM: Guatemala (61), El Salvador (61), Honduras (61-69), Nicaragua (62),
Costa Rica (63).
LAFTA: Mexico (60), Argentina (60), Brazil (60), Paraguay (60), Uruguay
(60), Bolivia (67), Chile (60), Colombia (61), Ecuador (61), Peru (60),
Venezuela (65).

EACM: Kenya (67-72*%), Uganda (67-72%), Tanzania (67-72%), (*de facto

though not de jure).
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EFTA: Austria (60), Denmark (60-72), Norway (60), Portugal (60), Sweden
(60), Switzerland (60), United Kingdom (60-72).

EEC: Belgium (59), Luxembourg (59), France (59), Germany (59), Italy (59),
Netherlands (59), Denmark (73), United Kingdom (73).

CMEA: Bulgaria, Czechoslovakia, GDR, Hungary, Poland, Romania, USSR. The
CHEA was formed in 1949, but we have assumed that integration effects of CMEA
integration should only be evident after serious efforts at integration were
begun and thus take 1964 as the starting date of CMEA.

Data for the EACM begin in 1957, for Argentina in 1952, Chile and Paraguay
in 1953 and Uruguay in 1955,

9Technological progress also influences the rate of investment by raising

RY. However, this interaction term was negligible in the two cases where it

gccurred.,
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DATA APPENDIX

Except as noted below, all data were obtained from various issues of

IMF, International Financial Statistics. Nominal values were converted to
1975 prices by using the consumer price index reported for each country.

The initial period capital stock, KO' was calculated by multiplying
the initial year level of output, Yo, by the period average incremental capi-
tal-output ratio, TCOR. The latter was estimated using the following formula
under the assumption that an increase in capital would lead to an increase in

output over three periods:

=
ICOR = 2(3“‘“",: /a1y + diw
t:!

+ dlYt+ + T

1 2)

where "dl1" represents the change in the variable that follows.

Real foreign capital inflowvs were taken as the sum of net factor payments
abroad and imports less exports.

Other data sources were used for the following countries:
CACM. Data for all variables from 1951-1959 for Nicaragua were derived from

J. Nugent, Economic Integration in Central America: Empirical Applications

(Baltimore: Johns Hopkins, 1975).
EACM. For all three countries, data for real gross domestic product and real
gross domestic capital formation was obtained from various issues of the UN,

Naticonal Income Accounts. Real capital inflows were computed as the deficit on

the trade balance. Data for exports and imports were derived from the Historical

Series found in UN, Yearbook of International Trade Statistics. These are

comparable to lines 70 and 71 of the IMF, International Financial Statistics.

CME&. Population astimates were obtained from the UN, Demographic Yearbook.

Gross national product and gross capital formarion dara were obtained from che

Wharton Centrally Planned LEcenomies Data Book (Washington, DC: Wharton Econome-

trics, 1982).



TADBLE 1

Paraweter Estirmates for Equation 1

Intepgration RY Y cu CUDT 2 humber of
Schemn uo ul a2 03 aa R Obseorvatlcons
CACH 0.121 0,358 0.494 0.038 =0.,523 0.426 130
(19.97) {(5.43) (5.553) (2,923 {=2,38)
LAFTA 0.162 0,110 0.094 0.032 -0,407 0.093 277
(29,78} (4.04) (1,32) (2.79) (-2,19)
ZACH 0.143 0.162 0.348 0.048 -0.441 0.570 60
(26,11 {4.04) {6.32) (2.29) (~1,03)
EilC 0.191 0.260 —— 0,028 0,197 0.383 208
(47,78) (4.7%) (3.76) {1.6%)
LrTa 0,191 0,416 - 0.0239 0,026 0.206 182
{(22.60) (3,64) (2.82) (0,12)
CHUA 0,442 0.944 —_— -0.281 1.048 0,162 179
(10,99) (2.02) {(~-2.68) (0.51)

t—rarics In parentheses,




TABLE 2

Parameter Estimates for Equation 2

Integration RK RL cu TIME
Scheme 81 B, 83 B,
CACH 1.553 0,092 0.021 -0.001
(4.78) (0.22) (2.14) (-1.59)
LAFTA 0.955 0.561 0.030 -0.001
(1.68) (0.71) (1.36) (-0.44)
EACM 1.913 -1.213 -0.016 -0.001
(2.10) (-0.94) (~0.44) (-0.26)
EEC 1.094 0,142 0.003 -0.001
(4.06) (0.17) (0.45) (=2.66)
EFTA 0.980 0.377 0.008 -0.001
(4.72) (4.23) (1.45) (=4.05)
CMEA 0.273 0.256 0.037 -0.002
(0.86) (0.51) (2.48) (1.66)

t-ratios in parentheses

R2 not reported due to constraint 80 = 0.0



TABLE 3

Increase In Terminal-=Year Gross Domestic Product Due to
Dynamic Effects of Integration
(as percentage of terminal year GDP without integratiocn)

Increase in GDP

Increase in GDP Due to Higher

Integration Due to Higher Rate of Techno- Total =

Scheme Investment Level logical Progress 1+ 2
CACH 1961-77° 1.2 351 4.3
LAFTA 1960-77° 1.1 NS 1.1
EACM 1967-72 3.0 NS 3.0
EEC 1959-77° 1.1 NS 1,1

d

EFTA 1960-77 0.9 NS 0.9
CMEA 1964-77 =0.4 5.0 4.6

Notes: NS = Technological progress coefficient not significant.
aExcept ﬁonduras 1961-69; Nicaragua, 1962-; Costa Rica, 1963-.
bExcept Colombia and Ecuador, 1961-; Venezuela, 1965-; Bolivia, 1967-.
CExcept Denmark and United Kingdom, 1973-.

dExcept Denmark and United Kingdom, 1960-72.






HOW EFFECTIVE IS THE CMEA?
AN INTERNATIONAL COMPARISON






INTRODUCTION

Although Hungary’s trade with the developed market economies is
of importance because it permits Hungary to acquire technology not
available from its partner countries in the Council for Mutual
Economic Assistance (CMEA) and because trade with the West may impose
some competitive pressures on Hungarian firms, it is trade with CMEA
that forms the foundation for Hungary’s trade policy and for the
overall success of the Hungarian economy. Not only does the volume of
trade with CMEA encompass the majority of Hungary’s imports and
exports (Table 1), but such trade is also vital to Hungary’s ability
to develop new and dynamic industries (Brada 1984, forthcoming).
Thus, whether or not Hungary’s efforts at reform and restructuring
will prove successful depends, to a large extents on the environment
within CMEA for the expansion of trade and for the promotion of
specialization and technological progress. ) £

The ability of the CMEA to meet Hungary's foreign trade needs
in turn, depends on i1ts ability to generate the static and dynamic
gains that econaomists identity as the main benefits from vregional
integration. In the next section of the paper we examine the static
gains from integration, Iin the form of increased 1ntra-member trade,
that CMEA generates. We conclude that, in terms of gross trade
creation among members, the CMEA appears to be a velatively effective
integration scheme. In Section Il we examine CMEA’s ability to
generate dynamic gains from i1ntegration, and, again, we conclude that
CMEA compares well on thils score when judged against 1ts objectives
and agains the performance of other i1ntegration schemes. Based aon

these findings we then examine the rationalle for



Sources:

Table 1

HUNGARTAN TRADE BY REGIONS (%)

Exportes Imports

E Developed cvea Developed
Mar ket Market
Economies Economies

bl.6 22.0 6&3.2 24.3

bb.T 27 .28 &2.5 27.1

L&B.5 21.8 63.5 27.4

S1.5 35..1 47.3 40.2

S4 .4 33.0 52.6 34.4

Vienna Institute fTor Comparative Economic Studies, Comecon
Foreign Trade Data, 1982. (London: MacMillan, 1983) and
Hungarian Central Statistical Office, Hungary Today.
(Budapest: Statistical Publishing House, 1985).




Hungary’'s participation within CMEA and the political economy of

future 1ntra-CHMEA relations.

I. STATIC GAINS FROM INTEGRATION: INCREASING TRADE AMONG INTEGRATING

Static gains from integration arise from the increase in
intra-member trade that results from the lowering of barriers to trade
among the integrating countries. The increased volume of trade lowers
prices in imperting countries and brings about a more rational
allocatian of resources. At the same time, there may be losses
associated with integration if trade with efficient non—members 1s
reduced 1n favor of trade with less-efficient members of the
integration scheme. Thus, to judge the efficacy of CMEA as an
integration scheme we need to reach an understanding both of the trade
creation effects of CMEA integration and of the diversion of CHMEA =
members’ trade from non—-member countriec.

In this section, we first compare the ability of the CMEA to
promote intra-member trade to that of integration schemes among
developed and developing market economies. Then we examine, from the
Hungarian standpoint, the impact tht the CMEA’s trade diversion may

have on Hungary’s share of the static gains from integratian.

THE MODEL

With the exception of Balassa’s (1947) study of trade creation
and diversion in the EEC, the common approach to guantifying the
effects of integration on trade flows has been to utilize the sa-

called gravity eguation. The gravity equation has proven popular far



several reasons. First 1t provides an empirically tractable general
equillibrium framewark for modelling bilateral trade flows. Second 1t
has a sound theoretical basis, Bergstrand (1985), and it has proved
useful in a variety of applications; Geraci and Prewo (1977),
[Linnemarnm (1%44), Poyhonen (1243) and Tinbergen (1942). 1In 1ts basic

form the model 1s written as:

log xij = A * allog Yi + aalog Yj + aalog Ni + aalog Nj + aSDij +
log Eij Eg. |

where xij = value of exports from country 1 to country j

A = constant

Yi’ Yj = income in the exporting and importing countries

Ni' Nj = population 1n the exporting and i1mporting countries

Dij = distance hetween countries 1 and

elJ = lognarmal error term. =

The 1ncome and population variables represent the trading
countries’ endowments and tastes. Since greater productive capacity

and 1ncome promote trade, a, and a, are expected to be positive.

Large countries have more diversified production and thus satisfy a
greater proportion of domestic demand while small countries tend to be
more specialized and thus more dependent on trade, suggesting that a:3
should he negative (Leamer and Stern, 1970, pp. 132-3). The
population of the importing country should have a positive effect on
the volume of trade, since a larger population permits a greater

divisian of labor and diversity of production enabling imports to

compete with domestic goeds at more stages of the production process.



Mnreover, a large market better compensates exporters for the cost of
acquiring 1nfaormation and establishing a sales and distribution
network. Thus a, should be positive.

The distance variable represents-resistance to trade. This
resistance has an ecaonomic element, cansisting of transportation and
infaormation costsi a structural element reflecting differences in
consumption patterns and resource endowments as, for example,: between
temperate and tropical countries; and a policy element including the
effects of economic integration. Because the structural factors are
ambiguous 1in their effect, with differences in endowments promoting
trade but differences in consumption hindering it, we focus our
attention on the other two factors by 1mproving on the way that the
effects of 1ntegration on resistance to trade are specified.

Researchers have used the gravity equation to measure the trade-—
augmenting effects of integration 1n two ways. The more common, used
by Tinbergen (19462), Altken (1973) and Hewett (1974), is to employ a
set of dummy variables to measure the effect of integration on intra-
member trade. Whenever two members of a preferential trading group
trade with each other, the dummy is egual te 235 when trade 1s with ar
among non—members the dummy equals 1. The larger the value of the
coefficient of the dummy variable, the greater the volume of
intra-member trade relative to "normal" or non—preferential trade and
the more effective the integration scheme. An alternative approach,
employed by Pelzman (19277),; i1s to choose a pre—integration period on
the basis of which Equation 1 15 estimated. The parameter estimates
are then employed to project expected intra-member trade during the

post—i1ntegration period. The excess of actual intra—-member trade



over the expected volume of trade 15 attributed to the effect of
integration. While either approach is acceptable when ane or a faw
integration schemes, made up of countries at similar levels of
development, of similar si1ze and with the same economic system,; are
analyzed, both methods break down when we turn to the more
heterocgeneous sample of countries required to compare the effects of
integration among develeped and developing market countries and among
the members of the CMEA.

The effect of integration on intra-member trade is influenced by
three sets of factors. The first of these is the environment, which
we take to mean the physical and economic characteristics of the
integarating countries and their economic relations with the rest of
the world. For example, countriec close to each other should
experience, ceteris paribus, a greater post—-integration stimulus to
mutual trade than would two iIntegrating countries that are far from -
each other. A secand influence on the effectiveness of integration is
the economic system of the integrating countries. The literature on

the trade behavior of the planned economies suggests that such

economies will trade less,; ceteris paribus, than comparable market S
ecanomies. Finally, there i1s the element of policy; some integration
schemes lower barriers against intra-member trade to a greater degree

than do others and thus are more effective in increasing intra-member
exchanges. When we deal with a homogenous group of countries, we can
assume that the integration dummies aor the difference between actual

and predicted trade flows do not reflect systemic differences; nor do

we expect that environmental factors change sharply over time or

cdiffer appreciably between integration schemes. Thus the coefficirents



of the integration dummies or the differences between expected and
actual post—integration trade can safely be attributed to the policy
variable, ecanomic integration. However, with a more heterogeneous
sample, estimates af the effect of integration will become tainted at
best and swamped at worst by the differences in system and environment
that exist among the various integration schemes.

In order to overcaome these difficulties, we modify the gravity
equation to take 1nto account environmental effects on the
effectiveness of integration. The two enviraonmental variables we
model are distance among integrating countries and their level of
development. The hypothesis that distance amaong 1ntegrating countries
will influence the amount by which intra—-member trade increases is
based on many of the same arguments employed to include distance as a
trade resistance variable. For example, if countries A; B and C agree
to reduce trade barriers among themselves, and A and B are close to -
each other but both are distant from C then the degree of integration
and consequently the increase in trade should be greater between A and
B than between A and C or H and C. In part this will occur because
for some bulky or highly perishable products trade between A and B
might become feasible while remaining uneconomic between A and C. The
larger distance between A and C will also place businesses in C at a
disadvantage vis—a-vis thaose 1n B in assessing and reacting to market
opportunities in country A, since they will have less precise
information about A and less direct acquaintance with the culture aﬁd
ecanomy of country A. Thus they will be less successful in
penstrating A’s markets. Finally, countries close to each otheyr are

likely ta have greater cultural similarities and also



relatively similar climates, leading to similar patterns of
consumption and production, that, 1n turn, lead to greater
opportunities for exchanges of products (Linder, 17&4l1). Consequently,
an integration scheme with relatively small distances among members
should stimulate intra-member trade more, ceteris paribus, than one
consisting of countries located far from each other.

The level of development should also have a positive impact on
the effects of integration largely because less developed countries
have a structural bias against trade and thus benefit less from
integration. Their production is concentrated in subsistence
agriculture and in services,; neither of which enter into international
trade. The bulk of their trade 1s thus with countries of differing
levels of development and consists of exchanges of agricultural
products and raw materials for manufacturers. Developed countries’
production, concentrated in manufactures, permits both complementary -
trade (manufactures for raw materials) as well as a large measure of
intra-industry exchanges of manufactured goods.

To measure these environmental influences on trade flows we
respecify Equation 1 as:

log Xi_ = A + allog YAl + a

; qlog Nj +_aslog Dij +

Elog Yj + aglng Ni +oa

P D+
1leq 1]

b log + c, P. 1 Y. i +
a] ij | i og( 1/Nl) (Yj/Nj) Co ;
log eij Eq. 2
where Qi_ = 2 and Pi' = 1 1f countries 1 and j belong to the same
J J
preference area and = 1 and O respectively when countries 1 and |
belong to different or no preference areas. The coefficient cy

measures the effect of per capita i1ncomes on the effectiveness of
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integration. If the coefficient is positive, then the effect of
integration on inter—-member trade 1ncreases with the level of
development of the integrating countries, reflecting the higher
proportion of tradables in their output. The ceoefficient c., measures
the effect of distance on the trade augmenting power of a custaoms

union. The greater the distance among members, the smaller, ceteris

paribusy is the augmentation of theilr trade with each other.

EMPIRICAL RESULTS

Data was collected Tor the trade of the member countries of the
Eurapean Ecanamic Community (EEC), European Free Trade Area (EFTA},
Central American Common Market (CAM), Latin American Free Trade Area
(LAFTA), and the Andean Pact with sach other and with eighteen
developed and developing countries belonging to no i1ntegration
Scheme.E Trade flows of the CMEA countries were not employed 1in =
estimating the parameters of Egquation 2 since, due to systemic
differences between them and the other countries 1n the sample, the
trade of the CMEA was not expected to follow the regime implied by
parameters estimated on the basis of the trade of market economies.
Because the observations could not be pooled over time, it was
necessary to estimate parameters for Equation 2 for esach year and
these parameter estimates are presented in Table 2. The coetficients
for income and population have the epected signs, and these as well as

a the coefficient for distance, are similar to those reported by

:;’

AFitken and Hewett, whose samples were restricted to industrialized
countries. With the exception of the constant term the coefficirents

are relatively stable over time.



Estimates of the values of the coefficients measuring integration
effects are reported from 19460 onward, since that year marks the
founding of EFTA and LAFTA as well as the first year of operation of
the EEC, The estimates of b, the parameper aof the coefficient Tor the
integratiaon dummy, Qij’ are not significant in the early years of
integration. This is to be expected since it is likely to reqguire
some time before traders can take advantage of the opportunities
offered by reductions in barriers to Intra—member trade. With the
passage of time, the magnitude and significance of b increase,
reflecting the gradual increase in intra—-member trade as the effects
of i1ntegration make themselves felt. The value of b reaches i1ts peak
in 1269, and then declines until 19272 when an upward trend 1n its
value asserts itself. The post—1968 decline may reflect the delayed
effects of the Kennedy Round tariff cuts which should have reduced the
tendency of integratian to promote inter—member trade at the expense -
o7 trade with outsiders.

The coefficient for per capita i1ncomes of integrating countries,
cy o is generally positive and significant. This means that, ceteris
paribus, 1ntegration among high per capita income, or developed,
countries causes a greater 1ncrease in inter—-member trade than does
integration among low—income countries. The value of =8 falls over
time and after 1973 is not significantly different from zero. This we
attribute to the effects of the worldwide 1ncrease in the prices of
fuels and raw materials, since this increase then caused complementary
trade 1n such goods amang countries of different income levels to be
weighted more heavily in total trade than competitive trade flows

among developed countries. Finally., c the coefficient of the

E'!
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distance dummy 1s negative. This i1ndicates that the effects of
integration on trade are diminished as the distance between
integrating countries 1s increased. The absolute value of EE declines
over time, although the coefficient remains statistically significant.
This implies that some of the obstacles to integration among countriec
more distant from each other, caused, far example, by a lack of
knowledge regarding trading opportunities, are dissipated over time ac
traders gain more information.

The ratio of post— to pre—-integration trade is given by 2 exp
(b + cl (Y*/N*)e + EED*J where Y# and N% are the average income and
population of the integrating countries and D¥ the average distance
among them. This number represents the amount of intra—union trade
creation expected 1n a customs union among countries of a given level
of per capita incomes and 1nter—member distance assuming that the
policies adopted to promote i1ntegration were of the same effectiveness
as that of the average of those adopted by the five integration
schemes 1in our sample. Table 3 presents the total value of
b + <, (Y®/Ne) + CED* as well as of 1ts components for each
integration scheme for each year of 1ts existence.

Overall the differences between the six integration schemes
reported in column 2 are relatively small, indicating that differences
in per capita incomes explain little of the difference in the ability
of integration schemes to stimulate intra—-member trade. They also
decline with time, in large part because of the decreasing value of
Cye Rather, the principal environmental source of such differences
is, as the data in column 3 suggest, the difference in average

inter —member distance, which wvarties from 3046 miles for CACM to 9,173

miles for LAFTA. As a result CACM, although made up of the
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least-developed countries in our sample, is expected to 1ncrease
intra-member by a factor somewhat greater than 1s the EFTA. LAFTA, on
the other hand, 1s expected to have a relatively minar i1mpact an
intra-member trade largely because of the great distances among
members. In terms of environmental factors promoting intra-member
trade, the CMEA compares favorably with the EEC and EFTA. While per .
capita incomes are somewhat lower in CMEA (Column 2), inter—-member
distances within CMEA are less than those in EFTA although somewhat
greater than those in the EEC (Column 3). Thus, for example, the EEC
was expected to raise intra-member trade by a factor of 2.8'25 = 4.8
in 1942, 8.6 1n 1970 and 6.4 in 1977. The EFTA was expected to raise
inter—member trade by E-l'éb = 3.2 in 1962, 5.5 in 1970 and 4.6 in
1977. For the CMEA, the comparable figures are 3.0 for 1962, 5.5 for
1970 and S.2 for 1977. Thus in terms of level of development and
distance among members the CMEA clearly has the potential ta raise =
intra-member trade to levels ohserved in the EEC and EFTA if the CMEA
integration mechanism were as effective as those of the ather two
integration schemes.

Having thus demonstrated the importance of environmental factors .
for the effectiveness of regional integration schemes, we turn to an
analysis of the policies by which integration has been promoted.

Among the six integration schemes in our sample there are impoartant
differences in integration policies. Among these differences are the
type of integration scheme, such as a free trade area ar a comman
market; the extent to which non—trade barviers are lowered among

members; and the hetlght of tariffs imposed on imports from non-—

members; and the economic system of the i1ntegrating countries. Our



procedure 1n comparing the effectiveness of integration policies
followed by the six integration schemes in our sample is to detevrmine
whether the actual increase in intra-member trade i1s greater than that
predicted in Table 3. Since increases in trade predicted by Table 3
reflect environmental differences between integration schemes but
assume identical integration pelicies for all schemes, any difference
between predicted and actual increase in intra—member trade thus
reflects differences in the effectiveness of the policies adopted by
each i1ntegration scheme. The ratio of actual to expected pre-

integration trade for the i—th integration scheme can bhe expressed as:

(i) _ actual post—-integration trade
expected pre—-integration trade

bei) = (b + mti)) + c, (Y*/N*)E + c:ED:’c Eg. 3
where m(1) measures the difference between the effectiveness of the
i—th integration scheme’s paolicies and the effectiveness of the
average integration policy. The results are reported in Table 4, for
selected years only to save space.

For four integration schemes, CMEA&, the EEC, LAFTA and the Andean
Pact, the w(i}s are negative indicating integration policies of less
than average effectiveness. As may be seen from column 4, CMEA and
the EEC achieved increases in trade that were equal te roughly &0
percent of the potential gains that could have been achieved with
policies of "average" effectiveness given the characteristics of the
integrating countries. LAFTA and the Andean Pact also implemented
integration policies of less than average effectiveness. Although the

w(1)s far




these two schemes fluctuate moure than those for CMEA and EEC, they
bracket them. suggesting that integration policies in Latin America
were about as effective as those 1n the two European schemes and that
the differences in trade Creation between the1twn European and the two
Latin American schemes evident in column 1| reflect largely
environmental factors. The EFTA and CACM, on the other hand, appear
to have implemented policies above average effectiveness,; with those
of CACM appearing to be more effective than those of EFTA.

In sum; then, we can conclude that CMEA integration has generated
as much of an increase in inter—-member trade as have customs unions
among developed market economies when environmental factors are taken
into account. Despite this evident success, CMEA i1ntegration has been
criticized by Bergson (1980), Desai (1985) and Holzman (1276, 1985) as
an unsuccessful customs unions on that i1s, to use Holzman’ s words
“...a losing proposition in economic terms." (1974, p. 5%). The basis
for this argument is the low level of trade of CMEA countries with
non—-members, which to CMEA critics reflects trade diversion within
CMEA.

This diversion of trade towards higher cost producers within CMEA
and away from low cost producers in non—member countries cans however,
impose losses only on those CMEA members whose terms of trade are
warse than they would be i1f theilr trade was cleared at world market
prices (WMPs) and on those non—member countries that could have
sitpplisd goods at lower prices. Within the CMEA, 1t 1s evident that
machinery and consumer manufactures have been the categories of
cammodities where the majority of the diversion from non-CMEA

suppliers to CMEA producers has taken place. The supply



of fuels and raw materials has come largely from the Soviet Union, but
at relatively, and often absolutely; lower than world market prices.
Consequently, it is the Saoviet Union that suffers from trade
diversion; the more developed CMEA members, including Hungary, do not
suffer from trade diversion within CMEA. In fact, they may benefit in
the sense that trade diversion has enabled them to shift resources to
industry,; where labor productivity and factor productivity growth are
both higher than in agriculture and services.B Consequently, from
Hungary’s standpoint, it is unlikely that trade diverion within CMEA
is a serious source of static losses from integratian, and, as a
result 1t 1is likely to enjoy static gainms from integration that
reflect the relative success of the CMEA in promoting inter-—member

trade.

DYNAMIC GAINS FROM INTEGRATI on® <

In addition to the static gains from trade described above,
ecanomic i1ntegration 1s alleged to be the source of dynamic gains
that have a long—vun effect on the growth of the integrating
countries. The increase in growth results from two conceptually
different effects. The first of these is an increase in the rate of
growth of factor 1nputs, particularly that of capital. The second
effect 1s an increase in technological progress, usually measured as
the growth of total factor productivity.

In market economies integration i1ncreases the volume of
investment and thus the growth of the capital stock by increasing the
return and lowering the risk to investors. The creation of a large

multinational market reduces the risk attributed to 1ndiwvidual



investment project 1n a national market in two ways. First, the
greater heterogeneity of the multinational market should be more
likely to provide a sufficiently large group of consumers with
particular needs to make the investment successful while a similar
investment constrained to a national market might fail due to the lack
of sufficient demand. Second, to the extent that the member countries
have asynchronous business cycles or seascnal buying patterns the
opportunity to operate plants at rates closer to capacity or to reduce
the inventory—-to-sales ratio exists. Firms within the union should
also be able to realize greater profits from lower production costs
caused by escanomies of scale and the mobility of capital and labor,
and, even if factars are not free to move within the integration
scheme, free trade will permit firms to relocate production facilities
so as to take advantage of factor-price differentials among members.
The risk of intra-member trade will also fall relative to other -
foreign trade because the risk of changes i1n tariff and nontariff
barriers among members is much less than 1n trade with non—-members.
Finally, the risk to investors may be reduced through the
establishment of a regional capital market that, because of 1its size
and international scope, would be less subject to the imperfections
that characterize small,; national capital markets,

0f course, in the process of integration there will be both
losers and winners. Some firms will be successful and capture a large
share of the expanded market and subsequently increase their volume of
investment. At the same time other firms, shorn of the protection of
tariffe, will prove unable to caompete and begin to disinvest. To the

extent that firms able fto compete within the entire region have some



excess capacity before i1ntegration, they may view it prudent to serve
the new demand at first by operating existing plants more intensively.
Only some years after the formation of the trading bloc when the
potential of the area-wide market has proven i1tself will they begin to
increase their investment outlays. In cantrast, same inefficient
firms may begin to reduce investment ocutlays before integration takes
place in anticipation of losing their market to more efficient
producers i1n the integrating countries while other firms will begin to
suffer losses from competition after integration and may thus be
forced to curtail their capital outlays. As a result, investment 1in
the integrating countries may actually decline in the first few years
foliowing integration and then increase gradually to levels exceeding,
ceteris paribus, those of the pre-integration periocd.

While the above mechanisms may well apply to market economies,
they are clearly not relevant to the member countries of CMEA. In the
latter, the volume of investment is set by the state with little
regard to the risk—-return calculus. Moreover, the difficulty in CMEA
countries has been to rein 1n the growth of investment rather than to
stimulate it. Indeed, one of the objectives of the CMEA 1s to reduce
the level of i1nvestment 1n member countries by promoting
specilalization and by eliminating the need for investments by one
member country that needlessly duplicate capacity being constructed by
ather members. Consequently with regard to the growth of 1nputs, the
dynamic effects of CMEA must be reviewed in a way opposite from that
employed faor market ecaonomies.

Even 1f integration were not to lead to higher rates of growth of

inputs, the growth rate of ocutput could be 1ncreased because
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integration promoted a higher level of "disembodied" technological
progress among membey countries. One saurce of such progress would be
econamies of scale, since a larger market would permit the use of more
specialized equipment and labor. Firms could also become more
specialized and thus lower their production costs. As sectors of the
economy begin to benefit from economies of scale, their increased
demand for inputs or lower output prices stimulate production in other
sectors, creating further economies of scale. Thus what began as a
static effect for one industry cumulates into a dynamic, economy—wide
process. Ta the extent that a larger market leads to an increase in
firm si1ze, the quality af management would alsoc increase.

Regional economic i1ntegration also eliminates the protection of
monopolistic and oligopolistic i1ndustries. After integration, the
firms 1n these 1ndustries will have to i1ntensifty their efforts to
survive and prosper and thus they must become more dynamic and -
innovative. Ilhe ability of firms to 1nnovate through i1ncreased
research and development outlays will also be i1mproved through
integration. First, firms will have a larger market over which to
amartize their research outlays. Second,; larger firms in any case
spend more on research than do small ones. Finally,; research and
development activities themselves are thought to benefit fraom
economies of scale, so that the 1ncrease in research ocutlays ought to
vield particularly favorable results.

Ecomomic integration also provides greater scope to
entreprensurship. Since one of the functions of the entreprenesur i1s
to facilitate the transfer of resources from declining industries to

those where factor productivity i1s high and 1ncreasing rapidlys the
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greater the supply of entreprensurial talent, the mare rapidly such
resource transfers occur and the more rapidly the economy grows. With
regard to this second set of dynamic effects, the objectives of CME
members and market economies are identical. CMEA integration,
specialization and scientific cooperation are all seen as important

stimull to the technological progress of member countries.

Because there are two separate effects of integration to be
measured, a system of simultaneous equations was employed. The system
consists of an investment function with terms to capture the effects
ot integration on investment behavior and of a production function
that permits integration to influence the rate of technological
progress.  The two equations are linked by the relationship between
investment and the growth of the capital stock. Dynamic effects of -
integration are estimated by means of these equations for the CHMEA
and, for purposes of comparison, for the EEC, EFTA, LAFTA, CACM, and
the East African Common Market (EQCM).S

In all countries,; investment was modelled by means of an
accelerator model . In the case of developing countries the role of
inflows of foreign capital was thought to be sufficiently important to
warrent the inclusion of this wvariable in Equation 3. Thus for

developing countries:

[NV = RY Fy + a_fu ~UD" " .
e - 2ot R YR YAy e T BUDT, P e ‘eq: Fal
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and for developed countries:

TNV . - + a RY. + a_CU. + a, CUuDT. + e. (Eg. 5b)
it 20 174, t 377, 4CUDT ¢ iuk 4
where
INV . £ " (real gross domestic capital formation/real grass
b domestic product) 1n country 1 in year t,
RYi g = graowth of real gross domestic product in country i in
! yvear t,
FYi ¢ - (real foreign capiltal inflow/real gross domestic
’ product) in country i in year t,
cu. N = 0 1T country 1 was not a member of the i1ntegratiaon
L scheme in year t,
= 1| otherwise,
(CZLIDT | = (CuU. /{t=1950) ),
l'lt i)t
e. = error term.
1,k

measures the permanent or long—term of

-

The dummy wvariable CUi,t
integration on capital formation. However, as mentioned above,
integration may have some transitory effects on the volume af
investment as well, either by depressing 1t below 1ts long—-term level
at the onset of integration ar by temporarily raising 1t above its
long—term level. This transitory effect 1s measured by CUDTi,t a
variable that decreases over time. A significant value for a
indicates that integration has long—-term impact on the level of
capital formation in the integrating countries,; while a significant
value faor a, indicates that the short-term i1mpact of integration an
capital formation was different from the long-term effect.

Output growth in both developed and developing countries was

model led as depending on the growth of labor and capital inputs, on
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disembodied technological progress, and on the effect of integratian

on productivity growth.

Thus:
RYl,t = blﬂKi, = bERLi,t + bSCUi,t + qu + Ui,t (Eg. &)
where
RK = rate of growth of capital stock in country 1 1nn year t,
RL = rate of growth of population in country 1 1n year t,
T = (t=1950),
L. = prror term.
1.t

The system is closed by an equation linking investment to the growth

af capital stock by:

RK . = (Y. - INV. /K ) = . (Eq. 7)
Kiot 1g % iyt i, t-1 i t—1 A
where
Yi e = real gross domestic product of country in year t, =
3
Ki e = real capital stock of cauntry 1 1n year t.

EMPIRICAL RESULTS

Data faor the period 1951-77 were collected for the members all
integration schemes. Equatiaons 35, 4, and 7 were estimated for each
integration scheme by pooling observations across member countries and
aver vyears.,

Parameter estimates for Eq. 5 are reported in Table 5. With the
exception of LAFTA, the Res are reasonable for pooled cross-section
data, and the parameter estimates are generally significant. As
expected:; estimates of a, are positive and significant as are those

1

far as 1n the case of the CACM and EACM, 1ndicating that capital

formation is related both to the growth of output and to inflows of




forei1gn capital. The dynamic effects of integration are captured by
a, and a,- With the exception of the CMEA, estimates of aq are
positive and significant. Thus integration raised the proportion of

cutput devoted to capital farmation both i1n the case of developing and
developed market country schemes. Also encouraging 1s the fact that
the estimates of a:3 are rather tightly grouped, ranging from 0.028 to

0.048. Among market economies, integration thus appears to have a

positive long—term impact on the rate of growth of capital in

integrating countries. The estimate of aq for CMEA 1s negative and
significant, while that of 2y is not significantly different from
zero. This indicates that CMEA integration measures begun in the

early 1940s did 1n fact serve to reduce the volume of investment by
promoting specialization and by coordinating the investment effarts of
member countries.

The effects of increased levels of capital formation on output as
well as the effects of integration aon technological progress are
determined by means of Eg. 6, for which parameter estimates are
reported in Table &. The rate of growth of the capital steock is
significant for all market—economy integration schemes. The rate of
growth of the population is not significant save for the EFTA. For
the developing country schemes, where labor 1s in surplus, such a
conclusion is not surprising; nor is the negative bE for the EACHM

where workers may have been redundant. The coefficient for the

integration dummy, b is significant only in the case of the CACM and

3‘]
the CMEA. In no other inteqgration scheme 15 there any evidence that

technological progress increased following integration. Thus, with

regard to fostering technological progress, CMEA appears to have been
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considerably more successtul thanm 1ts generally more favorably

regarded counterparts among developed and developing market economies.

MEASURING THE GAINS FROM INTEGRATION

Having thus demonstrated that economic integration does produce
some dynamic gains for the integrating countries, we next turn to
determining whether such gains are of sufficient magnitude to make
economic integration an important mechanism for promoting growth. Tao
do this we compare the GDP that the member countries could have
achieved either at the time the integration scheme was terminated or
in 1977, the last year of our sample, with and without the dynamic
benefits of integration. GDPP in the terminal year without integration
was computed by means of dynamic simulation of Egs. 5-7 fram the first
vear af the sample to the terminal year with Cui,t = 0 far all vyears
and all countries. Thus the terminal vear GDPs for all member =
countries reflect no dynamic effects of integration. The terminal
year GDP with dynamic effects of integration was also calculated by
means of Egs. 5-75 but this time with cui,t = | for those years in

which each individual country belonged toc the integration scheme.

g7 @, and b3 that were significantly different

(hly those values of a
from zero were employed 1n these calculations.

The results are reported in Table 7. Although terminal-year GDP
was Calculated on a country—-by—-country basis, for brevity we sum the
results for esach integration scheme. As may be seen, the CMEA
achieves the greates gain from the 1ncrease in technological progress

as well as the greatest total gain from integration because the gasins

from technology are sufficiently large to offset the negative effect



of slawer capital growth, the latter beina, 1n any case, intentional.

CONCLUS LONS

It

Our comparative examination of the CMEA leads us to conclude that
CMEA integration has been considerably more successful than its
critics have been willing to grant. When compared with integration
schemes among market economies, the CMEA does well in terms of inter-—
member trade expansion and outperforms western integration schemes in
the provision of dynamic gains in the form of an increase in factor
productivity growth of i1its members’” econaomies. Hungary’s
participation i1n CMEA would thus appear to be based on a perception of
these advantages and te offer the Hungarian economy the opportunity to

develop new products and new industries that will find a stable and

profitable ocutlet on the CMEA market.
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WSiE -0,252 1.035 3,251 i—O.Z&? 0.451 1,501 0,344 -0.653 506
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-4, 585 (16,54 (4.29) (4,523 (7,60} 12,24 1.88) {=b,55)
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=508 (la b7 (4,48) f=1.84) 15,233 (3,523 (=0.12) 1=5,73)
i -2,45¢ 1231 D.1g8 -0, 4086 . 534 7,711 5,381 =C.754 LBAD 27
(=6.730; (1 E,05) (6. 55) (=3,93) S35 (2.83) (0,883 (=5,44)
oLET =0.5343 1,062 U,157 -0.291 0.574 1.772 G184 -2.61% B
{-3,0%) A5.80) (3.94) {-3.05 (8.57) TLLB3) (2.13% (=6,400




Table 2 Con't

METER ESTIMATES FOR EQUATION 2

Qv
. , . I -2 - )
LS P ‘:’ }‘ “ - - o
Year Constant Dij { \j . \j i 4 Pijﬂi “j PijDij o
G7 LL245 -0.539 1.035 0,154 =-0,221 0,577 2,630 0,208 -0,33% LBB2 Zi€,53 55
(-8.56) (16.33) (4,123 {—2.54) (10.31) (1.04) (2.59) {=4,09)
1572 1,622 -0,373 1,051 0. 140 =2.,276 0,616 3,031 0,180 -0.565 VB53 2.7,13 ERg-
(-8,12) (13,60) (3,33 (-2,88) (10.,38) (1.14) (2.,34) (~4,08)
1873 2.711 =0.581 0.972 0.136 -3.089 0.477 4,679 0,104 =0.630 G2 213
(-8.64) (15,82) (3.59) (=1.02) (8,41) (1,87 {(1.83) (=4,91)
IRUFEA 2,980 -0,550 0.942 0,129 -0,080C | 0.480 4,214 0,079 -0.504 , 707 233,79
{(-§.56) (16.51) (3.64) (-0,98) (8.70) (1,78) (1.12) (=4.11)
1973 2,202 -0.,548 1,084 0,111 -0,238 0,485 4,183 0.042 -0.418 674 202,
{(-7.56) (16,31 (2.82) (=2,62) (8.29) (1.34) {0.52} (=3.02)
76 LECh -0,472 1.034 0,146 -0, 185 C.4L2 4,831 0,058 -0,525 706 236,58 23
(-7.39) (17.98) {4,15) (-2.423 (6.57) (1.87) (0.823) (=4.25)
77 3,384 -0.421 1,093 0.162 -0.210 0,330 5,348 0,047 -0.5353 669 193,79 530

(=6,08) (17.95)  (4.07) (=2.55} (6.86) (1.97) (0.61) (=4,03)

wembers in parenthesfis are t-values,
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Table 3

ENVIRONMENTAL EFFECTS ON THE ABILITY OF INTEGRATION
TO AUGMENT INTER-MEMBER TRADE

b [ (Y*/N*)a CBD* Total
Effect
Year (1) (2) (3) (%)
ANDREAN PACT
1970 3.77 8.35 -4 .61 1.951
1971 2.65 2.54 —2.60 2.59
1972 3.03 2.34 -4 .22 1.15
1973 4 .68 1.41 -4 .68 1.41
1974 4.21 1.06 -3.79 1.48
1975 4 .20 0.57 —-3.14 1.463
1974 4.83 0.79 -3.95 1.67
1977 5.35 0.65 -4.05 1.95
CACM
1961 3.30 3.57 -4 .50 2.37
19462 1.92 3.15 -3.39 1.69
1963 3.67 2.79 -4.01 2.45
19464 2.461 3.05 -3.462 2.04
19465 &H.63 1.36 4. 11 3.88
1964 5.09 1.42 -3.61 3.10 =
1967 6.11 1.19 -2.67 3.63 B
19468 10.68 -0.13 -4 .91 5.65
19469 7.71 0.95 -4 .32 4,34
1970 3.77 2.31 -3.58 2.50
1971 2.65 2.51 -3.10 1.76
19°7& 3.03 2.32 -3.27 2.08
1973 4 .68 1.30 ~3.65 2.33
1974 4.21 1.01 —2.92 2.30
1975 4,820 0.95 —-2.42 2.33
1974 4 .83 0.78 -3.04 2.57
1977 935 0.65 —3 .20 2.80
CMEA

1962 1.92 3.89 -4 .22 1.59
1963 3.67 3.38 -4 .71 2.34
1964 2.61 3.70 —4 B4 2.07
19465 H.863 1.66 -4 .82 3.47
19264 5.09 Y FF -4 .23 2.83
1967 bH.11 1.495 -4 .31 3.29
1968 10.68 ~-0.18 -5.764 4 .76
1969 F 1. 7% -5.04 3.82
1970 3.77 2.85 4 .15 2.47

1971 2.65 3.09 -3.40 2.14
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Table 3 Con’t

t c:1 (Y*/N*)E EPD* Total
- Effect
Year (1) () (3) (4)

CMEA Con’t

1972 3.03 2.85 -3.79 2.09
1973 4.68 1.58 —4.23 2.03
1974 4.t 1.22 ~& 3 2.04
1975 4 .20 O0.6b6 —-2.81 2.05
1974 4 .83 0.92 —3:'53 2.28
V977 5.35 0.75 37 E 2.38
EEC
19460 1.50 4,77 —&4 .27 2.00
1961 3.30 &4 .64 —54 15 279
19462 1.92 4,09 — w7 220
1963 Jad7 3.58 -4 .20 3.05
1964 2.61 3.94 -3.78 2.77
1965 b.63 1.77 —4 .34 4 .04
1964 5.09 2.10 —3.77 3.42
1947 65.11 1.54 —3.84 3.81
19268 10.68 = O JRG 74 -5.14 Do 37
1969 7.71 f RVt —4 .91 4.495
1970 R Ay 3.05 =Bz 71 Jadl =,
1971 2.65 2.34 =3.21 2.78
1972 3.03 3.09 -3.38 .74
1973 4 .68 1.74 =3.95 2.47
1974 4.21 1.35 -3.17 .39
1973 4.20 0.72 —2.63 2.29
1974 4.83 1.01% —3.30 2.54
1977 5.35 0.84 —-3.47 2.7
EFTA
1960 1.30 4 .84 —4.964 1.38
1961 3.30 4.73 —6.03 1.98
1962 1.92 4.17 —4.43 1.66
1963 3.67 3.63 ~4.93 2.37
19244 2.61 3.98 —4.495 2.14
1965 &.63 1.76 312 d.a?
124646 et a0 2.12 —4 .44 2.77
1267 6H.11 1.55 -4 .33 3.13
1568 10.68 —0.17 -6£.05 4.44
1269 7.71 -1.24 -5.32 3.65
1970 3.77 3.06 —-4.37 2.464
1771 2.465 3.35 ~3..78 2.22
1272 3.03 3.10 —-3.98 2..48

1973 4.68 1.76 -4.56 1.86
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Table 3 Con’t

b Cl iY*/N*)a CED* Total
Effect
Year (1) (2) (3) ()

EFTA Con’t

1974 4.21 1.36 —-3.45 1.92
1975 4 .20 0.73 -3.03 1.90
1976 4 .83 1.02 -3.80 2.05
1977 5.35 0.84 —4 .00 2.19
LAFTA
19460 1.50 4 .04 -5.72 -0.18
1961 3.30 3.88 -7.02 0.16
19462 1.92 3. 34 -5.14 0.12
19463 3.467 2.92 -5.72 0.87
1964 2.41 3.21 ~-5.15 1.67
1965 6.63 1.44 -5.87 2.20
1966 5.09 1.73 -5.15 1.467
1947 A.11 1.24 ~5.24 2.11
19468 10.48 —0.14 —-6.95 3.59
1949 7.71 1.02 -6.18 2.55
1970 3.77 2.46 -5.08 1.15
1971 2.465 2.b66 —4 .39 0.92
1972 3.03 2.48 -4 .63 0.88 <
1973 4 .68 1.46 -5.13 1.01
1974 4.21 1.11 —4.,10 1.22
1975 4 .20 0.57 —-3.40 1.37
1976 4 .83 0.7%9 —4 .27 1,95

1977 b R 0.65 —4 .50 1.50



Table 4

EFFECTS OF POLICY ON INTRA-MEMBER TRADE FLOWS
IN REGIONAL INTEGRATION

Integration bi) b+cltY*/N*)+:ED* m(i) =
Scheme Year (1) (2) (3) (4)
Andean 1970 1.01 1.91 -0.50 0.71
Pact 1973 -0.27 1.41 -1.68 0.31
1976 .91 1.67 —-0.76 .59
CACM 1970 4.00 2.50 1.50 2.83
1973 3.07 2433 O.74 1.47
1974 313 es97 0.56 1.47
CMEA 1970 1.62 247 -0.85 .55
1973 1.34 2.03 -0.67 0.63
1976 1.46 2.a2 -0.76 0.59
EEC 1970 2.35 it -0.764 0.59 o
1973 1473 2.47 —0.74 a.4&0
1974 1.77 2.94% =03 77 0.59
EFTA 1270 2.50 2.46 0.04 1.03
1973 2.34 1.Bé& 0.48 1.3%9
1974 ; T 1 2.05 -0.14 0.91
LAFTA 19270 0.63 1s15 - 52 0.70
1973 0. 34 1.01 -1.35 0.39

1976 0.53 1.33 —0.B82 0.37




Paraweter Estimates

TABLE &

for Equation 5

Integration RY rY CU CUDT 2 Number of

Schere aO 01 32 33 34 R Obscrvations

CACH 0.i2l 0.3%8 0,454 0.038 =0,523 0.426 130
(19,97) (5.43) (5,95) {2.92) (=2.38)

LATTA 0.162 0.110 0.094 0.032 -0,407 0.093 277

EACH 0.143 0.162 0.348 0,048 -0.441 0.570 60
(26.11) (4.04) {6.32) (2.39) (=1.03)

EEC 0,191 0.260 —— 0,028 0,197 0.383 208
(47,78) (4,79) (3.76) {(1.6%)

EFTA 0.191 D.415 —_—— 0.039 0,026 0,206 182
(22.60) {3.64) {2.82) (0.12)

CHEA 0.442 0.944 ——— -0.281 1.049 0.162 179

t-ratios in parsnchases.



TABLE 6

Parameter Estimates for Equation 6

Integration gK §L cu TIME
Scheme 1 2 b3 b4

CACM 1.553 0.092 0.021 -0.001

(4.78) (0.22) (2.14) (=1.59)

LAFTA 0.955 0.561 0.030 -0.001

(1.68) (0.71) (1.36) (-0.44)

EACM 1.913 -1.213 -0.016 -0.001

(2.10) (=0.94) (-0.44) (-0.26)

EEC 1.094 0,142 0.003 =0.001

(4.06) (0.17) (0.45) (-2.66)

EFTA 0,980 0.377 0.008 -0.001

(4.72) (4.23) (1.45) (=4.05)

CMEA 0.273 0.256 0.037 -0.002
(0.86) (0.51) (2.48) (1.66)

t-ratios in parentheses

R2 not reported due to constraint b0 = 0.0



TABLE 7/

Increase In Terminal-Year Gross Domestic Product Due to
Dynamic Effects of Integration
(as percentage of terminal year GDP without integration)

(1) (2)
Increase in GDP
Increase in GDP Due to Higher
Integration Due to Higher Rate of Techno- Total =
Scheme Investment Level logical Progress 1+ 2
CACM 1961-77% 1.2 3.1 4.3
LAFTA 1960-77° 1.1 NS 1.1
EACM 1967-72 3.0 NS 3.0
EEC 1959-77° 1.1 NS 1.1
d
EFTA 1960-77 0.9 NS 0.9
CMEA 1964-77 -0.4 5.0 4.6
Notes: NS = Technological progress coefficient not significant.

“Except Honduras 1961-69; Nicaragua, 1962-; Costa Rica, 1963-.
bExcept Colombia and Ecuador, 1961-; Venezuela, 1965-; Bolivia, 1967-.

CExcept Denmark and United Kingdom, 1973-.

dExcept Denmark and United Kingdom, 1960-72.
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# Brada wishes to acknowledge financial support from the National
Council for Soviet and East European Research for the research

underlying this paper.

This section substantially extends results first reported in Brada
and Mendez (1985).
B The countries in the sample with dates they joined (and left) a

particular integration scheme are:

CACM: Guatemala (19461), El1 Salvador (1241), Hunduras

(1961/1970),;, Nicaragua (19262), Costa Rica (1%963).

LAFTA: Mexico (1960), Argentina (12460), Brazil (1960), Paraguay
(1960), Uruguay (1%260), Boliviax (1967), Chilex (19&60), Colaombia*

(19461), Ecuador®* (1961), Peru* (1260), Venezuela* (12&65).

Andean Pact: The members of LAFTA marketd by an asterisk joined

the Andean Pact in 1970, save Venezuela which joined in [974.

CMEA: Bulgaria, Czecheoslovakia, East Germany, Hungary, Poland,
Romania, USSR. The CMEA was officially formed in 1949 although
serious integration measures were not instituted until the early

1960s.




EEC: Belgium-Luxembouryg (1939), France (1959), Italy (19359),
Nether lands (195%9), Federal Republic of Germany (195%9), Denmark

(19273), United Kingdom (1973).

EFTA: Austria (19460), Denmark (1260/1%273), Norway (19&40),
Fortugal (1960), Sweden (1960), Switzerland (19460}, United

Kingdom (15960/1973).

Non—members: Algeria, Egypt, Zaire, Nigeria, South Africa, Iraq,
Iran, Saudil Arabia, Hong Kong; Singapore, Japan, Canada, Panama,
United States, Greece, Spains, Turkey, Ireland.
4 The costs of this trade diversion have been estimated by Marrese
and Vanous (1983), although their interpretation does not fallow the

customs union approach. See, however, Brada (1983).

This section reports, in greater detail for the CMEA, the results

of Brada and Mendez (1987).

The member countries of EACM and the years they joined and left

the union are:
Kenya (19&67/1%72%), Uganda (12&67/1972%), Tanzania (1%67/1972%).
(¥ = defacto, not de jure). For the other integration schemes,

see footnote 2.
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