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INTRODUCTICN
1/

Chapter II of a forthcoming UNIDO publication™ contains an
empirical investigation of the developing countries' recent export
performance together with a prospective analysis of probable trenCs in
world trade in manufactures in the 1980s. The present paper provides the
methodological background for those results. Whereas the major concepts
and methods used in the above mentioned analysis will be described in the
sections below, the presentation and discussion of the main results are
confined to the Survey for which the present paper serves as a technical

annex.

The two parts of the analysis are reflected in corresponding fwo
parts of this tachnical note. The first section deals with some problems
of quantifying certain theoretical concepts of international trade, such
as the measurement of {revealed) comparative advantage and the
quantitative assessment of determinants of observed trade patterns. In
the second section a simple econometric model is developed which serves
the purpose of a scenario analysis of future patterns of world trade in
manufactures. Problems of specification, estimation ard scenario
conscruction are discussed and the approaches to solve them are outlined
in some detail. “hort descriptions of the daia used for the empirical

analyses conclude each of the two sections.




I. METHODOLOGICAL REMARKS ON AN ANALYSIS OF THE
DEVELOPING COUNTRIES' EXPORT PERFORMANCE

In section A of Chapter 1I of the above mentioned UNIDO publicatiodzl
an attempt was made to identify some typical characteristics of the
developing countries' recent pe-formance in exports of manufactures. A
number of hypotheses suggested Ly the theories of international trade
were tested on the basis of detailed informatioa about trade in
manufdctures in the mid-1960s und mid-1970s. Thereby certain
between-country-group differences and changes in the measure of export
performance over time were enplained without the application of a formal
model. The results obtained were of interest by themselves, but also
pointed to possibilities of refining the analytical tools for further

analyses.




A. MEASUREMENT CONCEPTS

In order to realize an operational approach, a number of concepts had
to be introduced to allow for a quantitative assessment of certain
chara=teristics of the trade in manufactures. Again, the problem was to
find suitable measures of trade performance that could be used for an
empirical analysis of trade patterns. The search for applirable means of
quantification and testing focused on three aspects of particular
importance in the present context:

(i) export performance as an indicator of "revealed" comparative

advantage;

(ii) diversification of trade flows as a dynamic aspect of trade

patterns;
(iii) intra-industry trade as a consequence of increased

specialization within industries.

Tentative means of quantifying the three aspects of trade performance
will be considered below and the most promising conceptes selected for

further use in the analysis.

Export performzrce and
revealed comparative advantage

One central concept in the discussion of :rade patterns and their
characteristic features i1s that of comparacive advantage. A fundamentzl
difficulty in finding an empirically relevant measure for comp~arative
advantage lies in the fact that "comparative advantage is usually

specified with respect to pru-trade relative prices, whereas empiricai




researchers in international economics confront trade data generated by

trade flows Ln post-trade equilibria”.” This dilemma led economists

to introduce the notion of "revealed comparative advantage' on the basis
of the assumption that the "commodity patterm of trade reflects relative
costs as well as differences in non-pvice Eactors"L . Among the

suggestions fcr an empirical measure cf revealed comparative advantage

(RCA) the following three were considered in the present exercise:

(1a) X,
XM, . = ﬁ—l (export-import ratio)
(1b) Xi' X .
EP., = —+ s (relative export share)
1] X. X
im .m
(1e) D.. = X3 = M5 Xim = Mim -1 (Donges-Riedel-measure
ij X.. + M..~ X, + M. of revealed comparative
ij ij im im 5
advantage)2

where the following notational conventions were used:
i = country;
j = commodity (group);
m = total manufacturing;
. = summation over the respective subscript (superscript);
M = imports;

X = exports.

The mneasure finally chosen for use in the empirical analysis of

export performance was (1lb) which was called export performance ratio

{FP-ratio) amd designated by the symbol EP. This ratin was supposed

jc
to serve the purpose of roughly indicating patterns of actual comparative

advantige better than the other two measures. The basis for this




judgement was the conjecture that the import data included in (la’ and
(le) would strongly reflect various trade restrictions employed by
different countries und thereby distort fthe proxy measures of patterns of
comparative advantage.

While import data were excluded from the measurement concept for
export performance, they were introduced into the weighting scheme

applied in order to derive EP-ratios for groups of comnntries as follows:

(2) (X + M)..
i

]
G
1=1 Z(x + M)..
1]

i=1

where g refers t> a country group and G stands for the aumber of
countries in that group. By using total trade values (exports plus
imports) as weights, the size of each included economy was taken into
account.

In addition to comparisons of export performance in manufactures
between typical groups of countries, intertemporal changes of the
structure oi exports received special attentiorn. Support for a dynamic
view of revealed comparative advantage (RCA)é/ was found in the
observed export performance patterns. In connection with the hypotheses
concerning the dynamics of comparative advantage, a special indicator was
introduced, an RCA-index, that was thought to represent both the static

and the dynamic aspect of revealed comparative advantage:

(3)
RCA.. = 1/2 (EPL, + EPL. — =1y . 100
ij ij ij




where 0 and 1 i1adicate the initial and the terminal year(s) of the period

considered. The measure RCA ,

7/ 1]
elsewhere™ , is interpreted as a projected EP-value in index number

which has been defined

form, where the assumption was made that past trends in export

performance wiil continue in the future at a declining pace compared to
. 8/ . . .

the reference peried- . Since the RCA-index was not 1intended to

serve predictive purposes, but was rather used as a means for ex-post

comparisons of export patteras, its utilization in the present context

seemed to be justified.

Export diversification and intra-industry trade

In order to assess the diversification of a country's exports among

. 9/
the various industries™ two measures have been applied:

(4a) n 5 1/2
ot L1/2 ] i
Ci { Z = (xij // Xi. ) ) (concentration index)
(4b)

(coefficient cf variation

2 /2
Cvi (s (EP)} - 100 of the EP -~ ratio)

EP

where EP and $% (EP) are the sample mean and sample variance of rhe
Er-ratios of a ccuntry, taken over all n industries. The concentration
index C is bounded from below by (n)"1/2 4nd from zbove by 1. While

the former valus indicates complete iversification, i.e. every industry
attains the game export share, the maximum value 1 represents complete

cencencration of manufactured exports in oae single industry. The




coefficient of variation of EP-indices is also interpreted as a measure

of export diversification (or conversely: export concentration) and

rapresents a slightly different concept. Instead of using a uniform

distribution among industries as the reference point as in the case of C,

the coefficient of variation treats export diversification relative to

0/

the pattern of world demand for exports of manufactures . This

view is implied by the relative-share form of the EP-ratio which takes

the various industries' shares in world exports of manufactures as a norm
. 11/ .

for measuring a country's export performance . Accordingly, the

EP-ratio's dispersion around the "normal value" of unity would have

reflected in a strict sense a country's diversificarion in line with the

structure of world exports of manvfactures. The present

standard-deviation indicator CV was finally chosen, however, as the more

popular m=asure for the dispersion of export performance ratios.

With regard to intra-industry trade flows the simplest quantitative
concept was introduced by using the unadjusted Grubel-Lloyd index of

. . 12/
intra-industry trade™ .

(5)

Aggregat2 values of the IIT-index were obtained as weighted averages
across countries and/or industries, where total trade (exports plus

imports) values were used as weights.
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EXPORT PERFORMANCE ANALYSIS

The analysis of developing countries' export performance referred to
.. . 13/ :

at the beginaing of the present section™ was coaductaed in the
framework of two widely used theoretical accounts of international
trade. Some of the implications of these trade theories served as a
basis for explaining a number of typical features of the patterms of
developing countries' exports of manufactured goods. Whereas no formal
models representing these theories were applied, a number of theoretical

expectations about export performance were tested in the light of

observed trade patterms.

The factor proportions explanation of trade as it is represented in
the Heckscher-Ohlin model links an economy's trade pattern with the
relative endowment with capital and labour. Consequently, relative
abundance of one of these two factors of production is expected to lead
to an export structure which is biased towards products whose production
is intensive in the use of that factor. An empirical test of this
hypothesis raises first of all the question of classifying manufactured
goods as capital-intensive or labour-intensive. Both the general

14/
validity of such a classification™ and quantifiable criteria on
which it would be based, were discussed quite extensivery in the
literature without leading to an unanimously accepted view. Accordingly,

for the present study two criteria were selected on the basis of their

conceptual appeal and the availability of appropriate data. To indicate




capital capital per man was considered an

SRRV Y

appropriate measure for the present exercise. One of the reasons for

: : s . 15/
this choice was the availability of data for India for most of the
industrial branches, a fact which seemed to be an adrantage fo: an
analysis of developing countries’ export patterns. Industries for which
capital-per-man data were not available were classified according to

16/
value added per employee™ .

Ar extension of the Heckscher-Ohlin theory of foreign trade can be
found in the product cjycle modelll/. This theoretical account of
international trade proceeds from the premise that industrial products
pass through a "cycle" of New, Growth and Mature phases. While the
factor proportions explanation is accepted for trade in mature (old)
products, comparative advantage in new products is thought to be
determined by the relative abundance (or scarcity) of factors of
production other than capital and labour. The formulation of the product
cycle model usually found in the literature is in terms of two production
factors - skilled and unskilled labour - suggesting that "relative
abundance of skilled manpower rather than that of other inputs determines
competitive advantage in new products"lé/. This view implies that
new products are characterized by a relatively high skill intensity in
their production processes. Accordingly, in the present analysis
industiial products were classified as mature or new in terms of their
production processes' intensity in the use of skiiled labour. The
measure used was the labour skill ratio which is Jefined as the
percentage of the labour force classed as skilled, i.e. the percentage of
professional, technical and scientific personnel in an iadustry's labour

19/
force™ .




-10_

The fact that today's trade theciies represeant 2 broad spectrum of
tentative theoretical explanations of observed trade patterns™ lead
to the cnnsideration of an alcernative interpretation of the product
cycle. This new view of the product cycle model attempted to
"incorporate into the determination of internaftional trade patterns

21/
'product development’ as a form of competition'™ . it can be argued
that the intensity of competition by product development would be a
better indizator for the type of comperition that the product cycle
theory attempts to explain. As a consequence, in the present exercise
industrial products were also classified as standardized or
unstandardized on the basis of an industry's rate of product development

22/
measured by the rati of product turnover

These theoretical concepts and related empirical measures gave rise
o two alternmative classifications of industries which were considered as
. 23/
not belonging to the resource-based category :
(a) the mature - new distinction drawn on the basis of skill intensitw,

(b) the standardized - unstandardized partition established in terms of

product development.

Both the "matur." and the '"standardized' classes were subdivided into
a sapital-intensive and a labour-intensive category according to the
factor proportions account of international trade. Based on this
classification scheme a number of aggregate measures of export
perfcrmance were constructed, and their observed values compared with the
expectations derived frow the outlined theoretical concepts. Thereby the
explanatory power of current trade theo ‘ies was tested in an informal way

on tne background of trade patterns observed over the recent past.
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C. DATA

The data base of the analysis of export performance was a set of
computerired £ile: of comandity trade statistics provided by the United

Nations Statistical Office. These data file ~ontain country information

24/
on coinodity trade fiowx down to the five-digit SITC-level,”™  where

~alues of the respective trade flows are given in thousands of current US

dollars.

Data used in the classification procecdure which was described in the
preceding section was extracted from a number of sources which are listed

below in prio:i.ty order;

{i)Resource depend2nce:
a) d.B. Lary, op. cit., 1963
B) S. Hirsch, loec. cit., 1974.

(113Skitl incensity:
a) .B. Lary, or. cit., 1363,
bY S, Hirsch, loc. <it., 1975.

¢} G.C. Hufbauev, op.cit., 1970.

(iii)Product developmeni.
a) J.M. Finger, loc. cit., 19753.

{iv)Factor intansitv:
a) A.H.M, Mshfusur Rahman, op. cit., 1973.
b) H.B. Lary, op. cit,, 19£3.
¢) S. Hirazh, loc. cit., 1973.

d) G.C. Hufbauer, op- cit., 1970.

With the exception of socuice (iv.a) wi . : provided data tor India,

al® classificction dita used were U3 data fror vusise- time pericds.

|




- 12 -

I1. METHODOLOGY FOR ANALYZING THE DEVFLOPING COUNTRIES' PROSPECTS FOR

TRADE IN MANUFACTURES IN THE 1980s

Section B of Chapter II of the above-mentioned UNIDO
publicatiodzgl presents an analysis of some trade implications of
alternative futures of overall economic growth and of broad options of
industrial and commercial policies. The concepts and methods used in
those investigations are reviewed and discussed in the following pages.
Some introductory remarks on the general characteristics of the approach
will dbe followed by a thorough discussion of the attempts to specify
quantitative relations which could be supposed to describe the considered
phenomena sufficiently well. Questions of building an appropriate model
and of estimating its parameters are treated, as well as the possibility
of using this model for a scenario analysis of trade relatiomships. -

Finally, the data used for estimating the model parameters and for

producing the alternative scenarios will be described.

A. SOME GENERAL REMARKS

The methodological framework presented in the following sections was
not intended to provide a technical tool for forecasting or projection
purposes. As will become clear from the detailed description of the
approach given below, the derivation of quantitative predictions would
have been far beyond its scope. What it could yield instead is an
analysis of certain trade prospects, not in the form of projections of
the future 5f wo..d trade in manufactures, but rather by assessing the

dimenaions of a spectrum of possible future devalopments of that
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particular trade aspect of the world economy by way of a scenario

analysis. Moreover, the approach allowed only for a partial aralysis of
the structure of world trade, focusirg on some implications for trade in
manufactures that were derived from a anumber of assumpticans about future

economic growth and economic policies.

The issue selected for prospective analysis is the broad structure of
trade in manufactures between the industrialized (North) and the
developing countries (South). 1In this context interest centered around
the following trade flows:

(i) imports of three broad categzories of manufactures (chemicals,

machinery and transport equipuent, other manufactures) of both

regions;

(ii) exports of manufactures from South to North;

(iii)to*al exports of manufactures by the South.

Special consideration was given to the ratio between trade flow (iii)
and the South's imports of machinery and transport equipment as a measure
of one particular aspect of the developing countries' collective
relf-reliance, namely the ability to pay for important capital goods
imports with earnings from manufactured exports. In addition to the
identification of relationships between overall economic growth and the
growth of the above listed trade flows, an attempt was made to introduce
certain broad economic policy aspects into the analysis. This raised a
number of conceptual problems, which were related to the identification

of demar? and supply factors as determinants of the trade




flows. Taking both demand and supply issues into account in a

simultaneous equation framework would have complicated the approach
unduly. Thus a number of a priori decisions were made with regard to the
policy~related objectives of the present study. Following common
modelling practice, trade flows (i) were viewed from the demand side.

For trade flow (ii) a demand-oriented analysis was required too, if
possible effects of the North's general commercial policy attitude were
to be considered. On the other hand, a supply-oriented view seemed to be
adequate for flow (iii), in order to capture possible effects of the

developing countries' industrial policies.

All rhe above considerations shaped the system of relations that
eventually emerged. Another important constraint on the final form of
the model was the severe limitation of data which led to an extreumely
high level of aggregation of the relationships.zé/ The resulting
model allowed for an econometric analysis of highly aggregate trade

relationships and the subsequent construction of various scenarios of

world trade in manufactures in the 1980s.

B. MODEL SPECIFICATION AND ESTIMATION

For an analysis of the zbove selected trade flows a number of
hypothetical functional relationships were formulated and tested
statistically, with the objective of identifying both demand- and
supply-oriented characteristics of the growth of internmational trade in
manufactures. Of course, economic theory and relevant empirical findings
provided the basis for the formulation of estimation equations. A number
of modifications had to be applied, however, to several of the commonly
used equational forms because of particular conceptiona. features and

data limitarions of the present exercise, Import functions wure




formulated in demand form as usual, whereas for exports both demand and
supply aspects were taken into account. Thus, the functior for the
South's exports >f manufactures to the North was specified as an export
demand function, according to the demand-oriented aspects of related
commercial pclicies. OJn the other hand total exvorts of manufactures
from the South were related to supply characteristics for the purpose of
assessing the dimensioms of the South's export potential. Finally, a
simple industrial growth relationship was added to complete the model.
The following pages give a summary of the theoretical arguments taken
into 2ccount in the respective specification attempts together with a
discussion cf study specific conceptual and data problems and their
implications for specification. Thereby, the main argumeants for the
choice of alternative equational forws for subsequent statistical tescing

should be provided.

Import demand

27/
The typical structural equation of import demand”  can be

written as
(1) My = M;&'(D;J'.P;J'.P;J'.R;j.Z;')

where
M = real value of imports,
D = domestic activity variable,
p ® domestic price index,
M
p = import price (unit value) index,
R = US dollar exchange rate,
2 = vector of other variables affecting imports,
the superscript d refers to demand, i stands for the importing country

and j denotes a commodity class. The choice of a domestic activity

variable D depends on the commodity class j considered. In the case of




aggregate imports, national income is taken as the domestic activity

affecting the import volume, whereas the ratio of import prices to
domestic prices is normally introduced as an explanatory variable due to
the assumed substitutability between imports and domestic goods. This

leads to rhe simplest form of an aggregate import function

(2) M'd = M;d<\/;;l°:4/f°{)

t

where Y stands for real GDP and for partial derivatives
d d M
B Ml /Byl ke O ) BM‘ /2 <P( /P;’ “ 0 is extected.

The most commonly used functional form of an import demand equation is

28/
the log-linear fcrm™

M
(3) tn M..ci a‘--»b'l éhY\'{.“‘C“f\n (Pii /Fl'{.)"' vy

where t denotes the year and u is an error term. This formulation
suggests constant income and price elasticities of import demand. If
equation (3) is estimated on the basis of real-life data, the equilibrium
assumption of equality between the levels of import demand and the actual
import levels is implied (Md 2 M). To describe the disequilibrium

case, a partial adjustment mechanism for imports is trequently introduced
which relates the change in actual imports to the gap between current

import demand and iagged actual imports. This leads to an alternative

formulation of the aggregate import equation
(%) 4 M, =ya-+yb- Y+ vcd (M/ )+{1—‘)f M., oy
n My = A yb v Ty vertn e /e PALEAR D PN

where (Oéjﬁl) characterizes the adjustment of imports according to
d 1
(5) My - taMyg =y llaMy = My, ]

Other possibilities of refining the import equation are the distinction




-17 -

) : ... 30/ : X
between cyclical and secular income elasticities and the 1inclusion
of further explanatory variables in order to reduce the expected

. e . : 31/
misspecification Diases of elasticity estimates.

Bearing in mind the above comsiderations, comnstant elasticity
relationships between imports on the one side and domestic activity and
price levels on the otber side were formulated, subject to a number of
qualifications and modifications. Instead of total imports, three broad

: : 22/ : : :
categories of manufactured imports were investigated. This
siuggested the use of import equations similar to (1), where a certain
import category is related to the relevant domestic activity determining
import demand. Although for each category specific import-domestic

o e e & . I3 33/’ -~ e .
activity elasticitles were estimated , these elasticitlies were not
used in the fina® projection exercise. The reason for this decision was

. . . . 34/
that the respective import-domestic activity correspondences™
seemed to be useful for descriptive purposes, but were considered to be
. .. 33/

too tenuous to seive as a basis for projectionms. Therefore, the
level of total domestic economic activity rcpresented by GDP was related
to import demand of each of the three categories. Accordingly, for each
import category specific domestic activity elasticities were replaced by

. . 36/
total income elasticities.”

Concerning price elasticities the high level of aggregation w..ich was
dictated by the data situation caused additiomal problems. Since
aggregate imports of a region also include intra-regional trade, a price
variable - like the one in equation (3) - which accounts for substitution
between importg and domestic production, cannot be transferred straight
to an aggregate relation. In the present analysis of trade in
manufactures a couceptual distinction between North and South was

suggested by the structure of tha considered trade relationships.

Despite the vigorous expansion of intra-South trade in the recent past,




the 1977 value-share of imports frcm the North in the South's total

imports of manufactures was still more than 88 per ceat. Accordingly, in
the present two-region framework the South was considered as largely
satisfying its demand for manufactured goods ty imports from the
37/ . ) . .
North. The use of regional import functiorns similar to those
found in country models - where no "intra'-trade is present - seemed,
therefore, to be justifiable in the case of the Southern region. An
additional argument for the inclusion of price variables in the South's
import equations can be seen in some empirical evidence for the
. : . : ) 38/
deveioping ccuntries' imports responding to price changes. The
actual choice of a suitable price variable was influenced by restrictions
on data availability too, leading to the use of relative intermational
.39 ) : . :
prices instead of the above-mentioned import price -~ domestic
price ratios.

A different treatment had to be found, however, for the North's
imports of manufactures, given the fact that these imports consisted
mainly of intra-North trade with an intra-trade share of more than 91 per

: 40/ : ..
cent in 1977. Since the reasons for assuming price elasticity of
imports outlined above are not valid in the case of intra-trade, no price
variable was included among the explanatory variaoles of the North's
import equations. As a congsequence, the "explauation” of the North's

imports of manufactures was confined to the concept of income elasticity

of those imports.

As a result of the foregoing discussion, the followiug import

equations were specified for testing subject to the above qualifications:
oo Fn o )
(ba) & My= o b ,("'Yrt rctdnplrouy

| , : i
(6b) ta M3 =l v+ b Y+ vy




addition to previously-explained notatioral conventions the
following svmbols are used:

N = North
r = regiomn, whare

S = South

j = one of the three manufactured product categories defined by SITC 5,
SITC 7. and SITC 6 + 8,

j .. . . .
p~ = relative international price of product category j expressed
j i m ] m ]
as p = P /P , where P and P designate
the unit value indices of all market economies' exports of

product group j, and total manufactures, respectively,

u, Vv = error terms.

The choice of the log-linear functional fcrm was supported by recent
empirical findings on the appropriate functional form of a specified
: . 41/ :

import equation . In view of the severe data limitations and the

highly aggregate character of the present analysis, no attempts were made

to introduce more refined versions of import equationms.

Export demand

The general form of the aggregate export demand function found in the

literature 1is

4 d , X X
(1) X. = X; (P.‘,Pc(,yvinz)

where X = real value of exports,
X . .
p = export price index,
Y = real income,

Z = vector of other variables affecting export demand,




the superscript 4 etands for damand, 1 refers to the experting country,

ci to the countries competing with i and Mi to the counfries importing

42/
frcm i . The equational form used for estimation in a number of
: . 43/
empirical studies is the following log-linear relation A

X , X ,
(2) b Xoy 7 9 +b; bn (P;% /Pc{{')+ ¢, tn Ym;%* uk ’

where often, for reasons of simplicity, both the competing exporters ard

the importing countries are taken to be the world in total. The

coefficients b (¢ ) are expected to carry a negative (positive)
i i

sign and can directly be interpreted as price (income) elasticity of che

demand for exports from country 1i.

In the present analysis the export demand approach was chosen for
analyzing the South's exports of manufactures to the North (in symbols:
X ).

SN
of that widely used type of export demand equation were introduced.

Taking equation (8) as a starting point, three modifications

First, the price variables to be included in the relationship were
selected in a way which provided a close correspondence bDetween the trade
flow analyzed and relevant price developments. Sirce exports of

manufactures to the North were investigated, only unit value indices of

that type of export flows were used. Moreover, the North had to be taken
as the competing exporter in the Northern markets, where the competing
export flow was intra-North trade in manufactures. Second, in an
alternative version of (8), total income of the importing region (the
North) as an explanatory variable was replaced by the level of total

imports of manufactures by the North. Thus, the total-import elasticity




~E el Cme
Ve W ~vs

orre of manufarruree to the North wss substituted for
the corresponding income elasticity. Under the plausible assumption of
44/
income-elastic Northern imports™ this modification of equation (8)
indirectly took account of the income elasticity of export demand. On
the otner hand, the total-import elas:icity was expected to provide a
direct indicator of the South's recent success in penetrating Northern
45/
markets.”  Third, some additional independent variables (see
equation (7)) were suggerted for statistical testing. Those variables
were intended to capture policy influences in the given trade flow, where
emphasis was put on cariain developments in the importing North which
would be expected to affect the industrialized countries' commercial
policies. In this context, the interrelated problems cf structural
adjustments aad possible factor market disruption in the North play an
46/
important role.”™  As a proxy indicator of the strucutural
adjustment process in industrialized countries the share of manufacturing
employment in total employment was chesen. The proxy was intended to
depict the employment aspect of that process that is immediately relevant
for trade policy. As a second option a general time trend was introduced
in order to capture tendencies in commercial policies among other
factors. Finally, the ratio of manufacturing value added of the South to
that of the world in total was tentatively included on the "asis of the
assumption that this variable would reflect the Southern exvorters'

47/
non-price competitiveness to a certain extent.™

As a result, the following equations were formulated for testing the
relationship between the South's exports of manufactures to the North and

the above described (mostly demand-oriented) variables:




(9a) tn X a b (FS—)N/PN‘)N)J(+ ¢ fnny‘P dzf* bal¢

S->N2

‘1,+ b'{n'(PS—)N/}N-bN)t* C)en N1N{+ d’Z{ *‘l%

(9‘0) tn XS-> Nt

where
XS = real value of exports of manufactures from South to
>N
North,
p = unit value index of exports of manvfactures rrom
T =>s
region r to region s,
M\‘ = real value of imports of manufactures by the North,
L
u, v = error terms and
YA = is one of the following three variables:
' { (E ™ /- ) E m = manufacturing employment,
(v ) n N = -

Gyt (Ve /(% V)

The coefficients b and b' represent price elacticities, whereas the
income (total-import) elasticity is given by ¢ (c¢'). The convenience of
obtaining elasticity estimates directly from the regressions and common

practice lead to the log-linear formulation.
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For a country i the supply of manufactured exports can be written as

the £>1llowing function

s s x © _
(10) X; = X;(R;;Pi,PI,-‘-;,U;,Zi>
where
X = real value of manufactured exports,
R = exchange rate variable (e.g. real effective exchange rate),
pX = export price index_of manufactures,
pD = Aomestic (wholesale) price index of manufactures,
I = jndex of industrial productionm,
U = capacity utilization rate,
2 x yector of other variables affecting export supply of

manufactures,
the superscript s stands for supply and i refers to the exporting

48/
country~ .

Relation (10) can serve as a basis for formulating a supply-ovriented
functior for the aggregate exports of manufactures by the South. In the
case of some explanatory variables in (10), however, inclusion in the
South's aggregate relati-nship raises difficulties. Among those
variables are the exchange rate and the price variablesﬁg/. In view
of the fact that the "export supply potential depends above all on the

50/

capacity to produce™ , the index of industrial production (or a

similar measure) was given preference in the selection process of




iadépeadent
because of difficulties expected for both the estimation and the

: . . 21/
interpretation of the corresponding parameter. Data limitations

and problems of quantifiability precluded additiomal explanatory
variables from the relacion. Thus, for the present exercise the
supply-oriented function of exports of manufactures from the Soutri was
reduced to a form which c¢ointained a measure of industrial production as

. 52/
the only explaining factor.™

Following common practice, the log-linear functional form was chosen

(11) 1n X = a2 +blnV +u
St St t

Growth of industry

Many empirical studies were devoted to the question of identifying

the major determinants and sources of industrial growth. < e analysis of
53/

patterns of structural change™ in particular added significantly to
an underst-anding of the role of industrialization in the development
process. In all thuse studies the interrelationship between the growth
of industry and overall economic growth has been a central point of
interest. A considerable anumw2r of explanatory factors for
between-country differences in the stage of industrialization has been
suggested and tested statistically, whereas the investigations of
intertemporal changes of & country's share of industry in total

54/

. roduction tended to centre around the MVA - GDP relationship.™

Accordingly, the present exercise ~ which is based on highly aggregate




time series data - focused on this lattar relationship when trying to

analyze the grouth of industrial production of the South:

12) Voooov ()
S S §
Siace linesar regression techniques were to be used for paramet :r
estimation, the choice ¢f a functional form for (12) was restricted to
. : 35/
the clagses of iinear and log-linear functior® as usual. The two

alternative equarions formulated for statistica’ testing were

(13a) V=a+bY +u
St St t

) y /7 -
(13b)  tn Vg = R 2T & Yo )T+ v

Equation (1?a) implies a variatle GDP - elasticity of the South's value

added in manufacturing whichu is ~xpected to decline with a rising share
56,

of MVA in GDP (b 0)7" . The same elasticity behaviour is expected

for equatioa (13b) in tne form of a negative sign of the co=fficient ¢'.
q -3 g

Selnctinrn cof wodel equations

0a the bas.s of the above equiations a regressicn ana’ysis was carried
out tc obta'.n the precise specificatioa of the scenario analysis model
and to e~timate the model paramecers. This ec~nomatric exercise was
parformed by use of time series jata {annual vbservations o.. the selected
variables fo: the vears 1960 to 1977). Tne decision to follow a pure
time series approach -~ which is reflected in some of the specification
considerations - was tzken in spite of the small number of availab’:
annual observations (18). Oae reaacn for this choice was the always

present problem of data ~vailzbiiity which vocld have imposed serious




restrictions on the selection of suitable cross~country time-series
samples. TFurthermore, pooling of cross-section and time-series data
would have led to problems associated with the inference frem

: : 31/
cross—country patterns on time paths of variables. Thus,
complications caused by the use of pooled data samples *-~re avoided,

whereas estimation problems tvpical:y arising in a time series framework

had to be given due consideration.

Table 1 summarizes the results of OLS estima~ion of the cand.date
equations formulated iu the preceding sestion. Those equations that were
to constitute the desired model we:e selected according Lo both
substantive criteria deri.ed from economic theory and statistical
criteria embodied in various tests. Whereas substantive judgement -
whick was mainly based on congideracions of the economic plausibility of
obtained results - was given the highest priority the statistical
criteria werz treated as secondary means for discriminating between

58/
alternative equational forms.™

In th¢s case of the Import functions the full set of specified
equations was eszimated for imports of manuizctures by the South. The
regression reaults by and large confirmed the theoretical and empirical
expectati:as of other s .iizs. For both chemicals {SITC 5) and machinery
and transport equipment {SITC 7) the iuclusion of pricz variables reduced
the r2~idual suus of squares 3lightly. Furthermore, income and price
elxcticities carried the evnacted signs and their values were of a

53/

plaugible or:.»r of magnitude.™  $Hince an overwhelming porzion of

the developing ccuntries' importa of the above two product cat:gories




Teble 1.

Results of the OLS - estimation of alternative equational forms 5/

A, Iwports of manufacturea

Coefficients of independeni variables
(t - ratios) =
Fruation Dependent Intercept -~ R ™
variable (¢ - ratio) GDP relative prices (see) | (d.r.)
In YN in Yﬂ in p5 T 1n p7 1n p6+48

1) | 1w —7.74 1.54 -0.32 0.993 1.37
(-28.68) (36.52) (-2.22) (0.042) (15)

$1) | 1n W -7.53 1.75 -1.81 0.966 | 0.72

(6a > (-10.99) (16.23) (-2.26) (0.090) | (15)
i1i; | 1n Mﬁ"s -4.67 1.23 ~0.27* 0.959 0.51

: ( -8.88) (15.12} (-0.28) (0.079) (15)

! ) | n K -8.10 1.60 0.991 0.7
| (-33.84) (43.13) (0.046) | (1°)
' ii) in ng -6.60 1.57 0.958 0.62
{-12.84) {19.66) (0.101) (16)

i 111) ln ?g6‘+8 "'4'??! 102“ 0.961 0.45
i (-12.27) (22.61) (0.076) | (16)

(et — |

:v) ; In % Aa8.10 2. ' 0.996 | 1.67

| (-58.99) | (69.03) i (0.036) | (16)

e I —
Al m oW ~14e72 2.1 0.995 | 0.88
a {-45.58) {59.74) | B (0.038) | (16)
: T

: wi) li vg*s -11.84 2.02 } { 0.994 1.43
i (-39.03,  1(53.90) | {0.038) | (16)

-La-




Table 1. Results of the OLS -nstimuiion :f alternative aguational yorme (continues)

—— - anrare

Xamn, et sma Wt

B, Exporim of manufactures from South to Nortih

- - - I
Coofficients of indepondent variaL]as (¢t ~ retics) |
T™ - - "
Relative price| GDP Lmpory lmm‘.l{ Cthar variables )
Depetsdent | Intercept _— ™
Frjnation | variable | (t- ratio) In Ty T Wy j)n T }r{ ] ’)) {sEr) (a.f.
v by .—-—-..'
)_) ‘ "16.21 —0.}6' 2'33 ‘19"6 ! 00985 /:.OQ!
(-11.95) (-0.46) (14.10) (-2.38) | v (14
(9a ii) |1 X5y - 8.98 ~0.31% 0.80% 6.5y L. 204l ,
(- 2.03) (-0.98) ( 0.98) r (2.24) R LN SV "
i (4]
iii) - 8.57 0.11% 1.72 ‘ TRA 0.999 2,54 '
(- 2.85) (0.33) ( 6.22) : (3.48) (1,.05R) (145
. "‘18068 —-0.73 2.63 c‘c)'l 1.;‘?
iv) (-18.56) (-2.55) (20.95) (o.017) (23l
— — )
i
i) - 2.80 ~0,14% 1.03 ~2.17 { 0.994 2.27
| (-10.52) (-0.63) (21.56) (-4.%9) L{o.0857 (14)
(9v ii) I! xs»u - 4.26 -0.50% 0.60 0.0% ! 0,369 2,04
| (-14.34) (-2.00) ( 2.62) \ | (2.€5) (0,058 (14)
o] 1.09 0,00 0.80 | S Y 0.994 .63
S ( 1.06) (-0.01) (8.93) | L (3.76) | (0.023) (14)
iV) ! - 3073 —0.84 i 1.]9 : 0.985 ‘-"-.9',-)
| (-14.34) (-3.25) (23.£4) (0.068) (1v)




Table 1.

C. Total exports of manufactures from the South

Resultc cf the OIS - estimation of altsrnative equational forms (continued)

Equation

Dependent

Intercept

., Coefficlent of independent
variable (t-ratio)
' industrial

| variable t (t-ratio) production : ﬁa o
| | ' (8EL) (a.f.)
f In VS E
i ;
: 1n xs :
i (11i) | -4.08 1.40 ' 0.995 1.85
; (-32.89) (56.26) (0.043) (16)
D. Growth of the South'a industry
Coefficients of independent variables
t— ratios) -
Pquation | Dependent | Intercept (SEE) (d.f.)
- \ 2
variable |(t -ratio) Yg In Y, (1n YB)
(13a 1) Vg -30.38 0.22 0.998 0.38
(-19.37) | (95.35) (1.890) (16)
- 2.36 0.90 0.03%* 0.999 1,51
(13 1) (- 2.15) (2.65) (1.09) (0.008) (15)
ln V,
11 S - 3.55 1.28 0.999 1'26
) (-83.85) (193.93) (0.008) (16)

-62_




Table 1.

Note:

= |
TN

SEE

Source:

Results of the OLS - estimation of alternative equational forms

(continued)

The nctation of the various equations is explained in the text.

Regression coefficients which are not significant at the five
per cent level carry an asterisk. The abbreviations used have

the following meaning:

multiple correlation coefficient adjusted for degrees cf freedom,
standard error of estimate,
Durbin-Watson d statistic,

degrees of freedom.

UNIDC Secretariat estimates.
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comes from outside the reglom, i.e., frum developed coumtriess, the
equational form (6a) with a relative price variable as it is usually
found in country analyses of external trade, could be expected to provide
a satisfactory description in the present case too. This conceptual
argument does not hold, however, for the developing countries' imports of
other manufactures (SITC 6+8) which contain a coansiderable portiom of
: 81/ . : . : .
intra~trade™ . Accordingly, the price variable did not contribute
to the explanation of the dependent variable’s variance 1s in the

. i . 82/
previous cases and its empirical t-value appeared to be very low.
The omission of relative price as an explanatory variable did not change
the residual sum of squares and the income elasticity estimate by aay

i 83/ . . i
mentionable amount. Conceptual reascns similar to those mentioned
in connection with the South's imports of other manufactures led to the

specification and estimation of only one equational form for the North's

imports of the three considered categories »f manufactures.

The low values of the Durbin-Watson d-statistic for most of the
import equations pointed to probable specification errors. In two
casesgﬁ/ considerably better d-values were obtained, when the squared
imcome term was included among the explanatory variables too. Although a
quadratic-logarithmic equation sometimes provided a fairly good
description of historical time series, this equational form was not
de. ed appropriate for medium- to long-term projections, since no
convincing economic argument could be found for assuming a steadily
increasing (declining) income elasticity of imports of any of the three
considered categories of manufaccures.ézl Furthermore, under the

given data restrictions no possibility was seen to include additiomnal

explanatory variables. Finally, dynamic versions of the import equations
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- as described by equaticn (4) - did not solve the problems probably
arising from misspecification. Although d-values improved for all tested
equations, the coefficient of the lagged dependent variable did not show
the expected behaviour ia most cases.éé/ This coefficient was
insignificant at the five per cent level for all equations except for the
dynamic version of (6aii), and in addition carried the wrong (negative)
sign for the counterparts of equations (6ai), (6biv-vi). On the other
hand, the inclusion of lagged imports as an additional explanatory
variable in equation (6aii) lead to an unreasonably high estimated value
of the long-run price elasti:ity.ézj Thus, conventional
constant-elasticity equations were accepted as import demand
relationships, where the resultant est'mates of constant elasticities had

to be interpreted as estimates of average elasticities for the reference

period 1960-1977.

As a partial result of the first round of OLS estimations, equations
(6ai), (6aii), (6biii - vi) were specified as the impor~ part of the
desired model. From Table 1 it can be seen that the goodness of fit of
the selected equations ~ measured by the adjusted multiple correlation

coefficient - was more than satisfactory.

For the demand-oriented relationship between the South's exports of
manufactures to the North and some of their possible determinants, eight
variants were formulated. They combined a price variable and an income
(or income-related) term with tentative other factors which were supposed
to capture effects of structural changes and/or commercial policies of

. » - m
the importing region (EN /EN' T) as well as non-price

competitiveness of the exporting region (V /(v +v )). While
S s

A
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the South-to-North exports of manufactures, equations (9b i~iv) used the
68/

concept of a total-import elasticity.”™ = Among the explanatory
variables other than relative price and income (total imports of
manufactures) of the importing region, nome yielded the expected
results. The North's share of manufacturing employment in total
employment, e.g., failed to reflect restrictive trade policy implicatiomns
of de-incustrialization of the North. The most likely reason for this is
the high level of aggregation of the considered relationships which does
not allow to test the above hypothesis for those industries which are the
concern of protective measures. The negative ccefficients obtained for
this variable in the aggregate relationships reflect rather a
substitution effect between domestic production and imports of
manufactures in which the South can compete. Furthermore, the inclusion
of the manufacturing employment share among the independent variables
rendered the coefficients of the relative price variable

69/
insignificant™ in both equatiom v-2:iants.

When a time trend T was included, the price elasticities became
insignificant. Morecver, the positive time coefficient seemed to
represent rather the overall growth of the considered export flow than a

70/
trend in commercial policy effects as originally intended.”
Although, equation (9bii) shoted a very good fit and a value of the
Durbin-Watson-d-statistic near 2, it was excluded from the final model
for this conceptual reason. In general, explanatory factors suggested by
economic theory — like income of the importing region and relative prices

- were considered to be superior to the rather unspecific time trend.

Finally, the non-price competitiveness variable's

(VS/(VN+VS)) coefficients appeared with the expected sign,
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but vielded verv low t-values of the price elasticities too. Since the
theoretical arguments for inclusion of the relative wrice variable seemed
to be far stronger than those for introducing the above new variable,
equations (9a 1ii) and (9b iii) were also ruled out. Despite a lower
value of the Durbin-Watson-d-statistic for equatiom (9biv) than for
(9aiv), the former equation was finally selected because of the fact that
the North's total manufactured imports as an independent variable
directly took account of the trade share aspect of the analyzed
North-South relationship. An additional argumeat for this choice was the

71/
slightly lower residual variance of (9b iv) compared to (9a iv).™

As a supply function for the exports of manufactures from the South,
the simple equation (11i) performed satisfactorily. The coefficient of
72/
the lagged dependent variable in a dynamic version of (1li)™ was -

in contradiction to the assumed partial adjustment process - less than

zero ard not significant.

finally, for the MVA - GDP relationship the constant elasticity
equation (13b ii) was chosen. Whereas the coefficient of the quadratic
tetm included in equation (13b i) did not carry the expected negative
sign, the linear equation (13a i) appeared to be equivalent to the
log~linear equation (13b ii) in terms of goodness of fit. The extremely
low value of the Durbin-Watson d-statistic for (13a i), seemed to point
to a serious specification error, whereas chis was not the case for
equation (13b ii). As a consequence, the declining-elasticity equation
(13a i) was dropped in favour of the constant-elasticity relatiomship

(13b ii).
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Talues of the Durbin-Watson d-statistic shown 1n Table L indicated
the presence of serial correlation for a number of equatioms. In these
cases the application of OLS is likely to result in an underestimate of
the sampling variances of the vegression coefficients and the precise
form of the t-test derived for the linear model is no longer valid. The
results of a re-estimation of the above relationships, however, showed
that most of the equations that yielded the best OLS results, performed
satisfactorily also when adjustments were made for autocorrelatio~ of the

73/
disturbances.™  As a result of the selection process described

above, the model of aggregate world trade in manufactures shown in Table

2 was specified.

Parameter estimation

A first set of parameter estimates for the model presented in Table
74/

27" can be extracted from the results summarized in Table 1.
However, there are a number of objections to a straight-forward
application of the OLS technique to the model equations. The first
argument for -eviewing the estimation procedure stemmed from the
simultaneous nature of the relations which might give rise to a
simultaneous equation bias of the OLS estimates. These latter estimates
would be optimal only if the treated model were recursive, i.e., in the
present case if the covariance matrix of disturbances were diagonal.
This assumption, however, did not seem to be realistic in the light of
the expected contemporaneous correlation of disturbances within the two
sets of import equations (M1 - N3) and (52 - 84).22/ Therefore, the
application of 3SLS to the whole model was suggested as an estimation

procedure which takes into account all the model equations and is
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Table 2. A Model of World Trade in Manufacturss

Hyuaticn Region Zquational Formé/
M M}sr = Ay °(YN)bN1' U}HE/
¥ “‘71 : Arxz‘(yx)%' U
North
3 mz“sz Ay .(YN)bN3’ "3
i ty e e
s1 U = Ag, - (YS)bS1 U,
s2 Mg = Ag, - (7g 52 . (ps)csz. Us,
£3 Uy = dgy '<"’s)bs3 . (PT)CSB' ‘53
6+3 °g
S4 South Mo . Agy .(YS .Uy,
S5 Xy = Ags - (vs)hs5 . Uge
s6 Tso™ 256 (M:J)b% - {pg 4 wypy Lr)CS6'U35
s Xsms = %5~ X5 oy

g/ The constant-elasticity relationships N1 - N4 and S1 - S6 ware written
in antilog form for the sake of compatibility with the identities
N4 and S7. Paramet2r estimates were obtained, ho.ever, [rom the
correcsponding log-linear ecuatione.

2/ The U's indicate multiplicative errcr torms.
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. 76/ .
asymptotically more efficient than 2SLS— if the covariance matrix

of disturbances is not diagonal.

Another problem w.th the application of OLS arose from the presence
of positive autocorrelation of the disturbance term (mentioned above) as
indicated by the low values of the Durbin-Watsom d-statistic for most of
the model equations. Since autocorrelation poses also a problem for the
application of simultaneous—equation methods, an attempt to correct for
serial correlation by an appropriate single-equation method seemed to be

77/
justifiable.™  Thus, alternative parameter estimates were computed
by use of a method similar to the Cochrane-Orcutt technique, where -
according to the values of the Durbin-Watsom statist’c obtained in
connection wih OLS estimation (Table 1) - first order autoregressive
schemes were assumed for the error terms of the equations N2, Sl - S4 and

78/
§6.7

The results of the two refined estimation procedures applied to the

model are presented in Table 3.

It can be seen that the differences between corresponding regression

coefficients estimated by the two refined methods were
79/

negligible.™ While the asymptotic properties of 3SLS - under the
assumption of serially uncorrelated error terms of the model equations -
are attractive, there is only scarce evidence on the small-sample
properties of this and other simultaneous equation methods. Moreover, in
the present context incomplete specification and related autocorrelation
of disturbances seemed to pose the mnst serious pioblems. Therefore, in

the final choice of parameter estimates, preference was given to that




Table 3.

A. Three-stage Least-squares (3SL3)

Parameter estimates of the log-linear forms of the model equations in Table 2

{annual ooservations 1900-1977)

quationE/

Coefficients of independent variables {standard errors)

Dependent Intercept -
5 T [ »SW/ b/
variable YH Yg Vs )(N P ) NN R?
5
" (0.037)
K2 w 14461 2.360
“ (0.040)
6+8
N3 ~11.791 2.017
* (0.037) |
51 Vs -3.550 1.275
S (0.006) i
§ ® ~7.820 1557 -0.251 0.999
(0.036) {0.093)
s3 W, -7.397 1.686 -1.326
(0.072) (0.217)
S4 ug*a -4.653 1.224
(0.057) |
$5 £g -4.034 1.484 |
(0.025) '
s6 X -3.623 1.17¢ 0,691
SN ‘ (0.035) {0.G(6 }
e S B - N S -




Table 3.

B. TFguations adjusted fcr serial correlation, if necessary (assuming first-order autoregressive achemes for the error terma)

Pa-ameter estimates of the log-linear ferms of the model equations in Table 2 (continued)

Coefficients of independent variavles (standard errors)

quation Dapendent Intercept . T G 7 l D ?E/ RQ ::3:1"202?
variable Yy Yo o Vs ¥, P P pNoN errors
n &/ » -18.105 2.622 0.996 | 0.036
= (0.028) :
N2 u -14.581 2.350 | 0.529 . 0,990 | 0.0
, ! (0.060) ! !
vy & us*e -11.843 2024 ! . 0.994 1 0.036
} (0.038) I i ! ‘
| i 5 o
s1 Vg -3.552 b 1,275 0,343 © 0.999 | 0.008 !
| : (0.009) ;
s2 N; | -7.870 | 1.565 -0.201" 9,306 | 0.990 | 0.03y
! | (6.051) (0.155) ! I
! »* |
S3 M . =7.400 1,688 | ~1.300 0.547 | 0.939 | 0.071
(0.223) (0.643)
ra . .
S4 "q".a _4'757 1.243 i 00570 i 0.932 00056
" ' (0.084) g
55 < X, . -4.077 | 1,493 0,995 | 0.043
; ! (0.027) ;
S6 Xq ~3.491 | 1.146 -0.509" | 0.444 , 0.977 | 0.056
‘, (0.058) ;

(0.243) ]




Tahle 1, Paramster estamates of the lcg-iinear furms of the
model equations in Table 2 {contirued)

4
See Table 2.

3/ The figure shown i3 a weighted Rz-valuc for the whole systex
correspondirg to the appruoximaie F-itest on all non-intercept
par:ameters.

n
7. . . . .

c/+is an estimate of the autorezressive para.meterf ir the first-order
autoregressive scheme for ‘e error term u,

“t -gut_ 1 +€t,

where & , is norsally and independently distrituted with
‘me.n zero and variance 6'2.

d’ OLS estimzies

Scurce: UNIIO Secroetariat estimates.
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method which took account of the problem of serial .~rrelation of error
terms (Table 3 B). Furthermore, the method seemed to be zpprooriate fror
the purpose of the present analysis bacause it could be supposed to
provide fairly good estimates of the sampling vatiances of regression
coefficients which were to play a certain role i scenario construction.
¥Whenever estimates of model parameters will Ye referred te further onm,

tkose estimates will be takea from Table 3.B.

For illustrative purposes, but not for use in the scenario analysis,
estimates of alternative import elasticities have been derived by use of
the same method of the Cochrane-Orcutt type. In Table 4 those elasticity
estimates are shown which characterize the import-domestic activity
relationship according to the concept outlined earlier. The coefficients
of the respective independent variables are estimates of the
corresponding domestic-activity elasticities of imports of the various
product categories. The income elasticitics of imports of '"other

6+8 6+8

manufactures”" (M ~and M ) can be substituted from
N S

Table 3B, equations N3 and S4.




T&bl e 4 -

Parametor cslim.tes of thas log-linear forms of import-domestic activity relationships

{annnal obssrvatione 196C~1977)

. — N
Mependent viriable ¢ Intercept Coetficionts of <ndeprndent variablao
(atendara ervors) i '/f} 2
; V. v T K (root mean nquare
N S
— S I TS, S of error)
; |
© ~12.473 2,297 0,292 | 0.993
’ {0,049) { {0.034)
s';i - ©.429 2.6 |
) (0.067) G.575 | 0.983
“ ;6,037
- . - . 4o
|
o - .64 1557 0,667 | .07z '
(0.053) v 5.036) 5
L}
Wl - 2,132 1.212 0,584 O
{0.094) 0,078)
;

Sources

UMIDO Secretariat

stimaten.



C. SCENARICG aNA 7SIz

The model dz:cribed in the preceding section served as a tool for
1ssessitg the orders o7 aagnitude of possible developmerts in world trade
in manufactures in the 1980s. Rather than one single projection of
future lav=zls «f asggrezate trade flows, a set of growth variants of
worldwide Zrade in wanufactures ove. the present decade was derived from
the model 29uacrions on tha basie of various assumptions. As a result,
five ccenar:ios were obtained which depict alternative futures of economic
growih and trade velarlicnships. Each scenario is based on a set of

assums.iions about the following four key areas:

£1) the growth of GDP in the North and in the South;
(i1} future developmants ol relative export prices;

(13i) <he broad policy opticas of the North with respect to imports of
manufactures,

{iv) the choice of industrial stiyategies in the South, where import
substitution and axpori promotion represent the limiting cases

0% a range of pezgible policies.

In order to guaraatee the internal consistency of each set of

. 80/
assumptions anout areas (i) - (iv), two global prospective studies™
were tzken 53 guides for the formulation of the five altermative lists of
2sgmmptions which formed the basis of the corresponding scenarios. The
present partial anaiysis of the prospects for trade in manufactures drew,
therefore, heavily on some results of the above mentioned studies which
are of a much wider scope. Accordingly, by use of the model of Table 2,
certain trade implications of a spectrum of possible variants of overall

economic growth and of anticipated broad trends in industrial and

coumercial policies were assessed quantitatively.




Projection method

Projected levels of the considered trade flows in each of the
scenarios were obtained as solutions of the estimated model of Table 2.
The assumptious (i) - (iv) were introduced in the formal system of
equations in two different ways according to the structure of the
quantitative relationships of Table 2. Assumptions (i) and (ii) about
GDP-growth and price relationships entered the system as projected levels
of exogenous variables. Historical performance and the above global
studiesél/ were the main sources for assumptions about future growth

of GDP. Assumptions about relative prices were made on the basis of

historically observed patterms and trends only.

A more difficult task than finding plausible projected levels of the
exogenous variables of the model was the introduction of the policy
assumptions (iii) and (iv) into the quantitative framework used for
deriving altermative projecticns. The adequate method to analyse policy
effects would have been the inclusion of specific exogenous variables
which could be supposed to explain changes in the levels of the
considered trade flows as a consequence of changes in policy
orientation. Attempts to identify such quantitative relationships were
made, e.g., for the equations (9a) and (9b).§2/ All tested versions
of equations which included policy variables, however, failed to perform
satisfactorily under the conceptual and statistical criteria set out
earlier. Thus, a direct impact of policy-related variables on the trade

variables analysed in this study could not be identified by the approach

outlined above. This failure is not too surprising, however, if




one considers the usual difficulties associated with the quazutification
of policy effects together with additional conceptual problems caused by
the exceptionally ..gh levels of aggregation of the presently analysed

variables.

In order to provide a substitute for the originally intended policy
simulation tool, the following methodological approach was developed.
Instead of having certain exogenous variables reflect differences between
policy options, it was assumed that changes in the orientation of
trade-related policies result in changes in certain trade-related growth
elasticities. Thereby, the plausible assumption of the dependence of
trade-growth elasticities on certain policy factors is implied. While
other trade projection exercises have used "apparent elasticities"égl
and their expected changes as an operational tool for introducing policy
effects a.o., the present study took a slightly differeant view, For all
the scenarios described below, the estimates of average growth
elasticities obtained from the model z2quations (Table 2) were taken as
the starting point. Assumptions about the broad trends in commerical
policies lead to assumed future changes of those elasticity values. The
variations of the elasticities concermed were determined as follows.
While the direction of change was given by the general characterization
of the assumed policy approach, the absolute value of an elasticity
change was derived from statistical characteristics of the corresponding
elasticity estimate. Thus, according to assumptions about the
implementativn of general policy guidelines and the effectiveness of

related measures, elasticities were allowed to vary within intervals




which corresponded to approximate confidence intervals of
constant-elasticity estimates. Although nothing would be more at
variance with this approach than to see it as a solution of the pisblem
of quantifying trade policy effects, the presented method was expected to
yield some orders of magnitude of trade relationships for a few broad
alternatives of economic growth and commercial policies. The technical
equivalent of this method of assumed elasticity changes outlined above is
a projection approach involving assumed part-et;r shifts of the model of
Table 2.§£/ Thus, the underlying economic concept of changing
elasticities is reflected by structural shifts in the econometric

framework.

The method of producing alternmative sceaarios by use of the model
described in the foregoing section differs from other approaches in the
way of introducing the policy aspect into the quantitative framework.
Since the attempts to introduce policy variables explicitly into the
system failed, an indirect way of accounting for policy influences was
tried by qualitatively relating possible changes in policy orientation
with corresponding expected changes of grosth elasticities derived from

the estimation of the constant-elasticity relationships of the model.




Scenario assumptions

Along the conceptual guidelines discuseed above, five sets of
assumptions were formulated - as the bases of five scenarios of trade
relationships - which are described in detail in Table 5. Each set of
assumptions was felt to represent ¢ fairly consistent framework of
overall growth performance and policy attitudes which would allow some
insight into possible developments of world trade in manufactures over

85/
the present decade.”™

Part A of Table 5 summarizes the assumptions made about future levels
of the exogenous variables of the model. The sources for these
assumptions were the historical patterns of the variables concerned -~
where 1960-1977 was taken as the reference period - and the two global
studies mentioned above.gé/ Assumed future values of relative prices
were derived from the co?responding 1960-1977 time series. Relative
prices of world exports of chemicals (SITC 5) and of machinery and
transport equipment (SITC 7) were projected by simply extrapolating the

1960-1977 time series trends to 1990. Concerning the projection of the

relative price of South exports of manufactures to the North - which was




Table 5. Assumptions underlying the five scenarios
A, Assumptions about exogenous variableeé/
Relative prices of world exports of Relative price of manufactured
Average annual growth of GDP (per cent) SITC section exports from South to North
“ s 3 7 (pS—>N/pN—>N)
vcenari North South 5(p”) 1(p")
1977-1985 1985-1990 [1977-1985 1985-1990 1985 1990 1985 1990 1985 1990
A 5.1 5.1 5.7 51
B 30? 3-2 5.5 5.5 1012 1c12
c 3.0 3.0 4.1 5.0 0.82 0.11 1.08 1.12
D 4.0 4.5 6.5 1.0 } 0.94 0.85
E 4.0 4.5 7.0 8.0
1
B. Assumptions about trade elasticitiesg/ &
'
Elasticity of the South's expoits of
Income elasticity of the North's imporis of SIIC section(s) manufactures 1o tzz North with respect ZgA;ﬁ:agzizafi
< . total exports of
Scenario the Northt's total of ) . .
5 7 6+8 manufactured imports the relative price manutectures
1977-1985 1985-1990 [1977-1985 1985-1990 [1977-1985 1985-1990]{1977-1985 1985-1990 [1977-1985 1985-1990] 1977-1985 1985-1990
A 1.15 1.15 ~0.51 -0.51 1.49 1.49
B , 23 (0) (0) (0) (0) (0 (0)
?'55 2'5 2’2 2' 1'9 1‘9 10“4 1-44
c : : _ _ : N 1.03 1.03 ~0,02 -0,02
(-2) ( 2? (-2) (-2) ( 2; ( 2? (-2) (-2) (+2) (+2) (-2) (-2)
D 1.15 1.26 -0.51 ~0.99 1.49 1.55
(0) (+2) (0) (-2) (0) (+2)
B 2.62 2.62 2.35 2.35 2.02 2,02 1.26 1.26 -0.99 -0.99 1.60 1.60
(0) (o (0) (0) (0) (0) (+2) (+2) (-2) (-2) (+4) (+4)
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Table 5. Assumptions uanderlying the five scenarios {continued)

a/ For an exact definition of the listed exogenous variables of the
model, see Table 2 and the related explanations in the text.

b/ & detailed description of the five scemarius - a short
characterization of which is given below - can be found in Chapter II
of UNIDO, op. cit., 1981, forthcoming.

Scenario Characterization
A The 1960s resumed, a cyclical view
B The 1970s continued, a secular view
c Export pessimism
D Export orientation
E Collective self-reliance
¢/ In this part of the table only those elasticities ave listed for

which changes in the future were assumed in at least one of the
scenarios. The exact definition of the respective growth
elasticities can be obtained from the information presented in Tables
2 and 3. Each single assumption is based on the elasticity estimates
shown in part B of Table 3 where, in parentheses below each figure,
the number of standard deviations is indicated which were added to
(subtracted from) each elasticity estimate to obtain the projected

elasticity values.
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supposed to reflect the corresponding price competitiveness - scenarios A

and B assumwed no changes for the future compared to the 1977 value,

whereas for the other scenarios a steady decrease was projected leading

to the reference period's minimum being attained again in 1990. This -
latter variant was intended to reflect the assumption of the South's

continuing improvement of price competitiveness in the exports of

manufactures.

The assumptions about aggregate growth rates of GDP for the first two
scenarios were also simply taken from observed average annual growth
rates over the respective reference periods (1960-1970 for A and

1970-1977 for B).

Scenario C was designed to describe export pessimism arising in a
low-growih envirorment. The formulation of the related growth
assumptions was guided by Interfutures' "Scenario B" and the World Bank
Report's "Low case".él/ While the former study assumed average
annual growth rates of 3.6 per cent for the OECD area and 4,3 per cent
for the developing areas over 1975-1990, roughly corresponding growth
rates found in the latter source were 2.9 per cent and 4.4 per cent for
1980-1985 and 3.0 per cent and 4.6 per cent for 1985-1990. Thus, the
assumptions of scenario C in Table 5 drew a slightly more optimiscic
picture of the developing countries' growth performance than the two
cited sources. Scenario D was intended to represent a high-growth future -
which is also characterized by increased export orientation in developing

countries. Starting points for a quantification of these general

assumptions were Interfutures' "Scenario A" and the "High case'’ of the




- 51 -

World Bank report. The annual growth rates projected in the first
reference scenario were 4.3 per cent for OECD countries and 6.5 per cent
for developing countries on the average over the period 1975-2000. The
sacond source reported corresponding growth rates of 3.3 per ceat and 5.1
per cent for the first half of the present decade and of 4.0 per cent and
5.6 per cent for the second half of the 1980s. In comparison, the
present study's growth assumptions for scemario D are seen to be again
rather optimistic, where an acceleration of growth between the two halves
of the 1980s was assumed as a cousequence of overcoming certain
adjustment problems in the course of the present decade.gé/ In part

B of Table 5, the assumptions about elasticity changes made for each

scenario were summarized. The three groups of elastici:ies concermed are:

(a) ince..c elasticities of the North's imports of manufactures b
P y

broad product categzories;

(b) total-import and price elasticities of the South's exports of

manufactures to the North;
(¢) MVA elasticity of the South's total exports of manufactures.

All other elasticities and related parameters of the model remained
unchanged, i.e. they were given the values shown in table 3B which
represent estimates of the respective averaca elasticities and/or other
parameters. According to the concept of linking broad policy assumptions
with related elasticity values as outlined above, three types of

assumptions, about future elasticities, were put forward:
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(i) "Historical elasticities", taking on the values estimated for
the reference period, thereby reflecting the continuation of

historical average patterns of growth relationships;

(ii) "Low elasticitier™, lyiag two standard deviatioas below the

historical estimates;

(iii) "High elasticities", lying two standard deviations above the

historical estimates.

The ornly exception to this scheme was the South's export supply
elasticity assumed for the "target Scemnario E".gg/ The linkage
between broad policy options and assusptions (i}, (ii), (iii) about
elasticity changes csu readily bYe escablished from the characterization

. 90/
of the scenarios.”

Finally two characteristic features of the assumptions listed in
Table 5 shall be mentioned which accounzed for some dilferences between
the present exercise and similar studies. First, the growth assumptions
underlying the presented five scenirios were chosen to be more optimistic
than those found in the quoted studies. The reason for this modification
of inherited asjumptions is not to be found in the availability of new
quantitative analyses but, rather, lies in subjective judgement biased
towards a more positive view of future growth prospects. Second, most of
the elasticity changes assumed for the various scenarios have toc be

91/

termed as rather modest in size,™ mezning that no drastic shifts in

the structural relationships of the model were postulated.
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The data base for the scenario analysis described in the foregoing

seciiuns was compiied fream jor sl noas The —arional accounts time

series (GNP and MVs for the two regions comsider=:) were sggregated from

country information contained in the UNIDO dzta base. Figures were in

constant US dollars with 1975 as the base y=23r. Data on total labour
force (used in equation 9aii of Tatle 1) were taken from the same source,
whereas t-e index of industrial employment - needed in the same equation

- was obtained from United Nations, Yearbook of Industrial Statistics,

various issues.
All data on the value ané/or unit value of the considered trade flows

were taken from United Hations, Yearbook of International Trade

Statistics, various issues. Unit value indices found there - which had
to 2 taken as a substi ute for price indices - played an impcrtant role
as determinants of the aggregation levels of the trade variahles
considered. For conceptual reasors there was a nzed to conduct tthe
analysis ir comstant prices. The availability of sufficiently
disaggregate unit vaiue ipdici.s of imports and/or exports - which served
ag deflatorsc - represented the most serious data bottlemeck. 8cth the
re~ional and the product category lcvels cf aggregation feound in the
study -eflect the Jdata situation regarding the availability of
disaggregate unit vaiue indices. Thus, each of the two regions North
(developed market economies) and Scuth (developing marke. ecoro. .3) ¥as
taken as a whole and chemicals (SITC 5', machinery and transport
equipment (SITC 7) and a heterogeneous ''other manufactures” category
($17C 6 & 8) had to be accepted as & “hree-class breakdown ot total
m-nufactured trade. Due to the treie flows being report-d &s exports in

the sources used, al® trade data were in f£.0.%. values.
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UNIDO, Industrial Development Survey, 1981, forthcoming.

UNIDO, op. cit, 1981, forthcoming.

A.L. Hillman, "Observations on the relation between 'revealed
comparative advantage' aud comparative advantage as indicated by
pre-trade relative prices", Weltwirtschaftliches Archiv, Vol.l16,
1980, p.315.

B. Balassa, "Trade liberalization and revealed comparative
advantage", Manchester School, Vol.33, No.Z, 1965, p.103.

See J.B. Donges, J. Riedel, "Tha expansion of manufactured exports in
developing countries: an empirical assessment of supply and demand
issues', Weltwirtschaftliches Arcni~ Vol.113, 1977, p.68-72.

See, e.g., B. Balassa, "The changing pattern of comparative azdvantage
in manufactured goods", Review of Economi.:; and Statistics, Vol.fl,
No. 2, 1979, pp. 259-266.

B. Balassa, loc. cit., 1965, p.107.

It is obvious that this construction of a RCA-index represents only
one of several possibilities and has been selected quite arbitrarily.

Following common practice of trade studies an industry was generally
defined as a three-digit SITC category {see B. Balassa, loc. cit,
1965, p.1l04).

A similar interpretation of the dispersion of an export performance
measure can be found in B. Balassa, loc. cit, 1965, pp.107,108.

See expression (1b).

For a discussion of this index and related measurement ccncepts and
problems see H. Grubel and P.J. Lloyd, Intra-Industry Trade, the
Theory and Measurement of Intermational Trade in Differentiated
Products, Mac Millan Press, Loadcm, 1975.

JNIDO, op. cit., 1981, forthcoming.
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“indiugs presente in W.W. T.eonzieff, "Doesiic p-oducticn and
foreign trade; th- Aﬂeric an capital pusitior re-sxamiped",
Proceedinga oI the American Philosophical Societv, Sept. 1953 and 1in
the same auchor's "Fsac!or proportione and the structurs of American
trade", Review of Economics and Statistics, Nov.1956.

The dianusas shaue LI
. ppet
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Data were taken from A.H.M. Ma2" Juzur Tahman, Exports cf Macufactures
from Developing Couutries. A Studv on Ccmvarative Advantage,
Rotter.'am University Press, 1972, p.131. Supplement**v iafasrsation
on cspital per man nf industries ia thka United 3rates was found in
G.C. dufbauer, "The ivpast of nat:ional characteristics aud fectnology
or the commodicy composition of trade in manufactured goods" in The
Tecknolo~y Facte: in Internmational Trade, ed. R. Vernon, National
Bureau of Ecconomi. Research, iew York, Londom, 1970.

This concept together with corresponding US data sas tzken from H.B.
Lary, Importe of Manufactures from Less Developed Countries, National
Bureau of Economic Research, New York, 1968.

R. Vernon, "International investment and international trace in the
product cycle” Quarterly Journal of Econcmics, Vol.80, May 1966,
pp.190 sqq. and S. Hirsch, Locaticn of Industry and Intermatioaal
Competitiveness, Oxford University Press, 1967,

S. Hirsch, "The product cycle model of international trade - a
multi-country- cress-section analysis", Oxford Bulletin of Economics
and Statistics, Vol.37, No.4, 1975, p.305.

See H.B. Lary, op. cit, 1968, Appendix A and G.C. Hufbauer, op. cit.,
1970, Table aA-2

5ee G.C. Hufbauer, op.cit., 1970, Table 1.

J.M. Finge~. "A new view of the product cycle theory"
Weltwirtschaftliches Archiv, Vol.lll, 1975, p.79.

See J.M. Finger, loc. cit., 1975, pp.82,97-98.

The dividing line between resource-based and non-resource-based
industries was drawn according to information nresented in H.B. Lary,
op. cit., 1968 and S. Hirsch, "Capital or technology: confronting the
neo-factor proportions and neo-tachnology accounts of internatioral
trade", Weltwirtschaftlictes Archiv, Vol.110, No.4, 1974, pp.535-~563.
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24/ Tara are reported according to the *tandard Intermational Trade

lezsifization (SITC), Raviced a dsscription of which .an be found in
Statistical Faoers, Series M. ¥c¢.34 (United Nations publication,
sales No. %:. #71LL, §)

25/ UNIDO, op. cit., 1981, forthcoming.

26/ Due to these data iimitations, ihe two regions North (daveioped
aarket eccnomies) and South {developing countries) could not be
disaggregated f:rther. More daotails on the nature of these
limicacions can be found in section 2.4.

27/ See, e.g., E.G. Hickman and S. Schleicher, "The interdependence of
national economies and the synchromization of economic fluctuations
evidence from the LINK project”, Weltwirtschaftliches Archiv, Vol.ll4
¥o. 4, 1978, pp. 642-707.

28/ See H.S, Houthakkker and S.P. Magee, "Iacome and price elasticities
in world trade", The Review of Economics and Statistics, vol. 51,
no.2, May 1969, pp. 111-125. Furthermore, it was demonstrated for a
aumber of zountries that the log-linear form was the zappropriate form
of their export demand equations (see M.S. Khan and K.Z. Ross, "The
functional form of the aggregate import demand equation," Journal of
Internatioral Econowics, vol.7, pp. 149-160 and T.A. Boylan, M.P.
Cuddy, I.0'Muirckeartaigh, "The functicnal form cf the aggregate
import demand function: A comparison of three European economies"
Journal of Intermaticnal Economics, Vol.10, No.4, Ncvember 1980, pp.
561-568).

29/ See M.S. Khan, "Import and export demand in developing countries”
IMF Staff Papers, Vol.2l, no.3, November 1974, pp. 578-493.

30/ See M.S. Khan, K.Z. Ross, "Cyclical and secular income elasticities
of the demand for imports"”, The Review of Economics and Statistics,
Vol 62, No.3, August 1975, pp. 357-361.

1/ The problem of misspecification due to the omission of a variable
which would take account of quantitative import restrictions is
briefly discussed in M.S. Khan, loc.cit., 1974, pp.680~-633.

22/ The three import categories were chemicals (SITC 5), machinery and
transport equipment (SITC 7) and other manufactures (SITC 6 + 8).

33/ See Table 4.

34/ 5ee Table 4.

S
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SITC sections 5 and 7 can only roughly be classified as intermediate
products and capitail goods respectively, so chat import demand f{or
those categories must be assumed to be only partly determined by
MVA., Moreover, SITC 6 + 8 1s too heterogeneous to assign te it a
partial aspect of domestic economic activity as the relevant demand
factor.

The same conc2pt has been used in an analysis of imports by commodity
classes countained in H.S. Houthakker, S.P. Magee, loc. cit., 1969,
pp. 120, 121,

This view is represented in its pure form by theoretical models like
the one developed in R. Findlay, "The terms of trade and equilibrium
growth in the world economy', The American Economic Review, Vol. 70,
No. 3, June 1980, pp. 291-299.

See M.S. Khan, loc. cit., 1974, pp. 686-692.

A similar approach to the problem of determining import levels is
found in S. Gupta, A. Schwartz and R. Pandula, "The World Bank model
for global interdependence: a quantitative framework for the World
Development Report", Journal of Policy Modeling, Vol. 1, No. 2, May
1979, pp. 179-200. Whereas those authors deflate sectoral world
prices by the world inflatiom ratio, the present study puts the price
development of each selected trade category in relation to that of
total trade in manufactures.

Intra~-trade of the considered three product categories showed the
following current value percentages in 1977:
SITC 5 SITC 7 SITC 6+8
North 95.8 96.5 85.4
South 11.1 6.0 20.1
See T.A. Beylan, M.P. Cuddy and I. O'Muircheartaigh, loc.cit., 1980,

pp. 561-568.

For more details and a discussion of related specification and
estimation problers, see K. Sato, "The demand function for iandustrial
exports; a cross~country analysis", The Review of Economics and
Statistics, Vol. 59, No. 4, November 1977, pp. 456-464 and N. Peera,

MEconometric estimates of India's export demand parameters: a

critical survey", Weltwirtschaftliches Archiv, Vol. 115, 1979, pp.
356-371.
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Examples are H.S. Houthakker, S.P. Magee, loc.cit., 1969, pp.
111-125, M.S. Khan, loc.cit., 1574, pp.578-6%3 and J.B. Donges, T.
Riedel, "The expansion of manufactured exports in developing
countries: an empirical assessment of supply and demand issues",
Weltwirtschaftliches Archiv, Vol. 113, 1977, pp. 58-87.

See p.18

This market share aspect of the modified export demand equation
relects the influence of an alternative trade projection methodology
which is based on world trade matrices or market share matrices
instead of export demand functions. Further details on the trade
matrix approach can be found in P.S. Armington. ''The geographic
pattern of trade and the effect of price changes,"” IMF Staff Papers,
Vol. 16, No. 2 July 1969, pp. 179-199 and in J.D.A. Cuddy, "A note on
projections of international trade based on co-efficients of trade
intensity", Economic Journal, Vol. 83, December 1973, pp. 1222-1235.

Among the numerous articles on the interrelatiomnship between the
industrialized countries' problems of structural adjustment, their
trade policies and the developing countries' exports, G.P. Sampson,
"Contemporary protectionism and exports of developing countries",
World Development, Vol. 8, 1980, pp. 113-127, shall be mentioned
because of the investigation of various possible sources of
protectionism in the North found there.

This hypothesis was taken from K., Sato, loc.cit., pp. 156-164.

For alternative formulations of export supply functions see Y.Y.
Yang, "Estimation of the manufactured export supply function from
developing countries', Weltwirtschaftliches Archiv, Vol. 114, 1978,
pp. 515-525, J.B. Donges, J. Riedel. loc.cit., 1977, pp. 63-68 and K.
Sato, loec.cit. 1977, p. 457.

The price-related explanatory variable normally used in an export
supply function is the ratio of the export price index to the
correspondiag domestic price index, representing competition between
foreign and domestic markets for supplies.

K. Sato, loc.cit., 1977, p. 457.

See J.B. Donges, J. Riedel, loc.cit., 1977, p. 65 and Y.Y. Yang,

loc.cit., 1978, p. 516.

For a similar simplified export supply function see K. Sato,
loc.cit., 1977, p. 463.
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53/ See e.g. H.B. Chenery, M. Syrquin, Patterns of Development,
195(0-1970, Landon, Oxford University Press., 1975 and UNIDO, World
Industry since 1960: Progress and Prospects, (United Nations
publication, sales Nn, E.79.I1.B.3), New York, 1979, pp. 43-57.

54/ This conceptual distinction between the cross-country and the
tiue-series frameworks in the studies of development patterms is
already present in the pioneering work of H.B. Chenery, L. Taylor,
"Development patterns: among countries and over time", Review of
Economics and Statistics, Vol.50, No.4, (1968), pp.391-415.

35/ For an exercise in estimating structural change equations of the
logistic type by use of nonlinear regression techniques see UNIDO,
op.cit., 1979, pp. 43-50, 339-351.

56/ The same equation has been used in the regional growth models
described in N.L. Hicks, "A model of trade and growth for the
developing world", European Economic Review, vol.7, (1976), pp.
239-255.

57/ An interpretation of cross-section patterns vis-a-vis intertemporal
patterns is attempted in E. Kuh, "The validity of cross-sectionally
estimated behaviour equations in time .series applicatioans",
Economezrica, No. 27 (April 1959), pp. 197-214, and P. Gregory, J.M.
Griffin, "“Secular and cross—section industrialization patterms: some
further evidence on the Kuznets-Chenery controversy", The Review of
Economics and Statistics, Vol. 56, No. 3 (1974), pp. 340-368,

58/ Since a valid application of most statistical tests requires the
validity of a number of assumptions made in classical regression
theory, those selection criteria have to be handled with great care.
Furthermore, the widely accepted goodness-of-fit statistics have been
questioned as a guide in choosing amoug hypotheses that are expected
to be valid beyond the sample period (see T. Mayer, "Selecting
economic hypotheses by goodness of fit," The Economic Journal, Vol.
85, No. 340 (1975), pp. 877-883).

59/ For comparable total import elasticities estimated for developing
countries see M.S. Khan, loc. cit., 1974, p. 688.

60/ See footnote 40/.

61/ See footnote 40/.
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An exact test of the significance of individual coefficients was not
noasible at this stage because of the high positive autocorreiation
of the error terms indicated by the Durbin-Watson-d-statistic.
Asymptotic t-values obtained from a refined estimatiom procedu-z
which took acount of autocorrelated error terms pointzd tco
insignificant price elasticities of Zeveloping couv.tries' imports of
chemicals and machinery too. Because of the extra-trade character of
these two trade flows - as it was outlined in the text - and the
slight improvment of the goodness of fit, relative prices were kept
as explanatory variables in the relations for developing countries'’
imports of SITC sectious 5 and 7.

For a brief discussion see pp. 17,18.

Equations (6aii) and 6biii). Estimation results are reported in
Table A-l .

Likewise, further experiments with altermative equational forms could
have improved the fit to historical data, but would have been hardly
justifiable by economic reasons,

See Table A-2.

The failure of the dynamic import demand model conforms to the
results reported in M.S. Khan, loc. cit., 1974, pp.678-693.

See pp. 20,21.

A five per cent significance level was chosen as the critical level
for acceptance or rejection of the null hypothesis of a regression
coefficient's being zero.

If the latter interpretation were correct, the corresponding
coefficient would rather be expected to be negative.

Estimation of a dynamic version of (9biv) (see Table A-2) yielded a
higher d-value, but also an insignificant coefficient of the lagged
dependent variable.

A Koyck-type partial adjustment as the form of lagged adjustment of
export supply to changes in the independent variable(s) was proposed
by Y.Y. Yang, loc, cit., 1978, pp.514-525.
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The results of the estimation procedure which allowed for those
adjustments (see Table 3.B) are not strictly comparabie wilh the CLS
results, however, since e.g. t-ratios derived by the former method
are asymptotic and therefore only approximately valid.

The following discussion of parameter estimation is again about the
log-linear transformations of the model equationms.

1f, ;.g., the three import equations of the South (S2 - S4) were
isolated from the rest of the model, the situation of seemingly
unrelated regressions would arise calling for the application of GLS
as proposed by Zellner (see A. Zellner, "An efficient method of
estimating seemingly unrelated regressions and tests for aggregation
bias", Journal of the American Statistical Association, Vol.57, 1962,
pp.348-368, and the same author's "Estimates for seemingly unrelated
regression equations: some exact finite sample results”, Jourmal of
the American Statistical Associatiom, Vol.58, 1963, pp. 977-992) .
Consequently, for the estimation of the whole model 3SLS should be
attempted, since it represents an extension of Zellner's method to
simultaneous—-equation systems.

Obviously, only for equation (S5) could 2SLS estimates differ from
OLS estimates.

For a discussion of various attempts to correct probable
specification errors - which are a possible source of autocorrelated
disturbances.- see pp. 31,32.

Sae Tables 1 and 2. Under the assumption of a first order
autoregressive scheme the error term u_ can be written as

u
e ® S Ut &

t
where the £, are serially indepgndent and nomally distributed with
mean zero and constant variance . The main steps of the

estimation procedure applied to correct for serial correlation were
the following: computation of the auto-correlatjon of the rssiduals
from an OLS regression, estimation of § and 6° by solving the
Yule-Walker equations, application of OLS to transformed data - a
step which is equivalent to applying GLS with appropriate weights.
For further details see J. Johastom, op. cic., 1972, pp. 259-265 and
A.R. Gallant, J.J. Goetel, "Non-linear regression with autoregressive
errors”, Journal of the American Statistical Association, Vol. 71,
1976, pp. 961-967.

The OLS parameter estimates of equations S2, S3 and S6, however,
differ quite substantially from the corresponding estimates obtained
by 3SLS or by the above described method of the Cochrane-Orcutt type.
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80/ Interfutures, Facing the Future: Mastering the Probable and Managing
the Unpredictable, (OECD, Paris) June 1979 and World Bank, World
Development Report 1980, Washington D.C., 1980.

1/ Owing to the specific character of the present analysis,
modifications of the assumptions found there were thought to be
necessary. Furthermore, in this study growth prospects of the South
were generally viewed more optimistic than in the referenced
studies. Nevertheless, the deviations from those sources'
assumptions seemed to be small enough to yield pairs of consistent
GDP growth rates of the North and the South as the basis of the
present scenario analysis.

82/ These equations were of particular importance for policy
considerations in the present context, since they describe the widely
discussed growth prospects of the North's imports of manufactures
from the South.

83/ The "apparent income elasticty” of imports, for example, is simply
defined as the ratio of the growth rates of imports and income
(GDP). Ome example of the projection exercises mentioned in this
context is B, Balassa, "Prospects for trade in manufactured goods
between industrial and develeping countries, 1978-1990", Jourmal of
Policy Modelling, Vol.2, no. 3, 1380, pp. 437-455.

84/ The approach taken here must be considered as a very rough
approximation to a proper method of policy simulation ir the
investigated framework of trade relationships. Among the various
possibilities for lmprovements, the statistical analysis of
structural shifts or systematic parameter variation shall be
mentioned which could provide a more reliable basis for assumptions
about elasticity changes than the current approach. A good survey of
models with time-varying parameters can be found in Annals of
Economic and Social Measurement, Journal of Computers, Information
Retrieval, and Research Methodology (special issue on time-varying
parameters), National Bureau of Economic Research, Vol. 2, No. 4,
1973.

85/ For a detailed discussion of the economic background of the various
scenario assumptions see Chapter II of UNIDO, op. cit., 1981,
forthcoming. The present paper will repeat only some of the
arguments advanced there.

86/ See p. 43

87/ The exact titles of these publications are given in footnote 80/.
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For more details see Chapter II of UNIDO, op. cit., 1981, forthcoming.

The changes of the MVA - elasticity of the South's exports of
manufactures assumed for the scenarios C and D seem to be negligible
(Table 58). It can be argued, however, that in a low-growth
environment (scenario C) this elasticity's not exceeding the
historical average could be interpreted as 'export pessimism”,
whereas merely maintaining the historical elasticity level with high
MVA - growth (sceanario D) could mean "export orientation".

See footnote b/ of Table 5 and Chapter II of UNIDO, op. cit, 1981,
forthcoming.

The price elasticity of the South's manufactured exports to the North
provides the exception to the rule. The impact of price movements on
the projected export growth is seen to be relatively small, however,
because of the modest size of assumed changes in the relative export
price (see Table 54).
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Table A-1. OIS - estimates of log—quadratic import functionsg/
(annual observations 1960 — 1977)

i Coefficients of independsnt variables
(t - ratios)
=2
Dependent| Intercept . R Dw
variable [(t - rat:o) abe relative prices (SEE) (d.£.)
In ¥, (in YN)2 In Yg (1n YS)2 In p° In p!
7 * *
in M.N -?303‘4 4'51 "0.13 00995 ‘)092
(- 1.67) | (1.30) (-0.62) 1 (0.039) (15)
1a ) -24. 61 6.74 -0.40 ~0.,03" 0.995 1.48
(- 3.67) (3.27) (-2.52) i (-0.16) (0.036) (14)
; I W |
in W] 27.59 ~9.26 0.85 -1.68 0.985 1.65 o
( 3.46) (-3.74) (4.44) - { (=3.15) | (0.060) (14] |
In Mg"a 31.42 -10,02 0.87 0.992 1.53
( 6.78) L(—6.96) (7.82) (0.035) (15

a/

=’ Log—quadratic alternatives were tested for those equations of Table 1.A for which the hypothesis of autocorrelated
errors could not be rejected, The notation is explained in the text (section B ).

Note: Regression coefficienis not eignificant at the five par cent level carry an asteriek. The following symboln
were used: .
§2 multiple correlation coefficient adjusted for degrees of freedom;
SER standard error of estimate;
DW Durbin-Watson 4 statisticj
d.f. degrees of fruedom,




Table A-2. Paruameter estimates for dynamic versione of selected model eguationaﬁ/

(annual ohservations 1960 - 1977)

Coofficients of independent variablas
(t - ratios) 7° oW
Dependent| Intercept -
variable |(% - ratio) ﬁiﬁﬁﬁgent GDP MVA Imports Relativeggrioes (sEB) (d.f.)
i 5 1 1n
variable 1n YN in YS In VS In “N ln p In p (pst/pN¢N)
In Mg —20.9¢ | -0,14" 3.02 0.994 0, 20
(- 4.93) | (-0.62) (4.99) (0.038) (15)
- -15.58 -0.05" 2.50 0.985 2.01
N (- 4.75) | (-0,23) {4.86) {0.035) (15}
n u:*a -14.51 -0.18" 2.45 0.991 2.19 '
(- 4.38) | (-0.71) | (4.46) (0.034) | (15) R
—_ []
In ¥ - 7.97 | -0.02" 1.59 -0.18" 0.983 | 1.95
S (- 2.55) | (-0,05) (2.60) (-0.96) (0.044) (14)
1; uT - 3.70 0. 66 0.76" -1.65 0.976 | 1.86
' Vs (- 2.38) (3.02) (2.17) (~2.95) (0.058) (14
1 y6v8 - 3.96 0.29" 0.97" 0.967 1.30
S (- 1.74) {0.67) (1.72) (0.054) (15)
oy oy -3.24 | o3t 1.03 -0.45" | 0.979 .47
(- 4.03) (0.68) (4.33) (-1.61) {0.058) (14)
e x - 5.2 | -0.43" 2,18 0.995 1.84
S (- 6.13) {(-1.87) (6.25) (0.031) (15)
— — —_— — [
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Table A-2 Paraweter ustimates for dvuamic version:

of selecred model equations

{ cont.inued)

These equations have been estimated by use of an instrumental

variable technique (see e.g. J. Jonnston, Econometric Methods, second

edition, New York, Mc Graw Eill, 1372, p.319), where the t-ratios
shown are 3symptotic and therefore cnly anproximately valid. The

notation 1s explained in the text and in Table A-l.







