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I. INTRODUCTION 

This paper is an examination of the ways in which a net flow of 

goods and services can be transferred from one sector of an economy to 

another. This transfer permits one sector to provide capital and 

possibly other resources to aid the development of other sectors. 

Common to many development theories is the idea that agriculture must 

be developed, and the surplus in agriculture above what would otherwise 

have been produced can be used as the basis for development of other 

parts of the economy. If such a surplus exists, it is, of course, possible 

for those within agriculture who control the surplus to transfer it to 

industry by direct investment. It is also possible, however, that the 

surplus can be removed involuntarily. Taxation of agriculture is one
 

means of e:rtracting its surplus but, 
 as we shall see, there are also a 

number of indirect means by which agriculture can be "squeezed." 

These generally operate via the trade flows between agriculture and 

other sectors. It is with these less direct means of transfer that we 

shall be principally concerned. 

For an initial analysis, let us assume that we are dealing with a 

closed two-sector economy. The two sectors will be called agriculture 

and industry. As will be seen later, the ideas developed here apply 



generally to any sectors of a growing economy where trade takes place 

between the sectors, and they also apply to an entire economy engaged 

in trade with the outside world. 

The direction of the argument can be stated quickly. If, in the 

course of development, agriculture develops a surplus above its needs, 

it may lose this surplus to industry by a shift in the terms of trade 

between agriculture and industry. If the volume of trade is large between 

the two sectors and if the terms of trade shift drastically against 

agriculture, it is possible that the entire surplus may be captured by the 

industrial sector. If this surplus is then used to build up the industrial 

sector, the development of industry can be thought of as having been 

accomplished by squeezing agriculture via a shift in the terms of trade. 

In a conventional national income analysis the development of industry 

would appear to be self-financed. Saving from profits or personal income 

within industry would match the investment which took place. However, in 

some sense, the real surplus on which industrial development depended 

came from agriculture. Under these circumstances, if one were 

designing policies to bring on industrial development, it would be 

essential to understand that the development of a surplus in agriculture 

and the shift in terms of trade were essential elements in the industrial 

development. We are thus examining a problem of considerable 

importance in the strategy and planning of economic development. 
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II. 	 THE EFFECTS OF TERMS OF TRADE AND FOREIGN INVESTMENT 
ON GROSS PRODUCT 

Essential to the argument of this paper is the distinction between 

what is produced by a sector and the goods actually available to it during 

any given time. The goods and services produced by a sector will be
 

quite different from those which are 
available to the sector if there is
 

trade with other sectors or if there is investment flowing into or out of
 

the 	sector.
 

The problems which are raised by the distinction between 

production and goods and services available can be easily understood in a 

slightly different context--that of national income accounting. Much of 

what follows is taken from the national income work of the United Nations 

Economic Commission for Latin America (ECLA). 

The particular ECLA technique which is of interest for this 

paper is the adjustment of national income data for the so-called "terms 

of trade effect. " An examination of this effect will suggest some of the 

pitfalls which await the unwary when dealing with terms of trade, and, 
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incidentally, show the relevance of the paper's subject to economies
 

engaged in international trade. 1
 

In order to understand the terms-of-trade effect, the national 

income concept of gross domestic product must be carefully distinguished 

from what might be called gross product available. Gross domestic 

product (GDP) is the sum of goods and services produced by residents of a 

given country. It does not include any goods gained by trade or by 

investment by foreigners. Gross product available (GPA), on the other 

hand, is the sum of goods and services which are actually available for use 

in some way by residents of the country. it is the gross value of goods 

and services available including imports, which have entered the country, 

and excluding exports, which have left the country. The uses to which it 

is put are consumption, investment, and government expenditures. 2 

1To the best of the author's knowledge, ECLA never presented a full
 
account of the rationale of its terms of trade effect. 
 It was briefly defined 
first in the Economic Survey of Latin America, 1951-1952, p. 7ff. The 
measure has been utilized regularly by ECLA in subsequent national 
income discussions, but no full explanation has been published. The ECLA 
presentation leads ..o some confusion regarding gross product, gross
output, and gross available goods and services. The discussion in the text 
has departed from the ECLA use of these terms in order to avoid this 
confusion. 

2 National income accounting is somewhat confusing with respect to the point
of this paragraph. Conventionally GDP is shown as equal to 
C + I +G +X - M, where the letters refer, respectively, to consumption, 
gross domestic investment, government expenditures, exports, and 
imports. The inclusion of imports seems to suggsst that the effect of trade 
(Continued on next page) 
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It should be note' that GDP depends directly only on the inputs 

of resources under control of the residents of the country, while GPA 

depends on the inputs of domestic resources plus the effects of investment 

and trade with the rest of the world. Indirectly, GDP does depend on 

imports because some domestic production consists of processing 

imported raw materials. In a strict accounting sense, however, the 

imported raw materials are not a part of GDP. 

Terms of Trade Effect 

For the present, we wish to ignore the effects of capital flows 

and consider only those of changes in the terms of trade. Foreign 

investment will therefore be assumed to be zero. Then, starting with a 

given year as the basis for comparison, it is possible that GDP may grow 

at a different rate from GPA when the terms of trade between exports and 

imports change. If the terms of trade are improving, more real goods 

and services will be obtained for a given level of exports. Hence, in this 

2 (Continued) is already introduced. This is not so because a part of the C,
I, and G totals is for imported goods and services. These cancel the -M, 
leaving only the domestically produced parts of C, I, and G, plus exports,
X, which are the remainder of domestic production. Using the same 
symbols, GPA would simply be equal to C + I + G. 
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situation, gross product available will grow faster than gross domestic 

product. Conversely, if terms of trade deteriorate, GPA will grow more 

slowly than GDP. In the first case, the country would benefit, since it 

has more goods and services available than it would have had if the terms 

of trade remained constant. In the second case, the country would lose 

by comparison with the constant terms of trade case. 

The measure that ECLA uses of the gain or loss due to the change 

in terms of trade is the prodluct of exports in constant prices and the 

change in the terms of trade from the base year. Terms of trade are 

measured as the ratio of an index of export prices to an index of import 

prices. Expressed algebraically, the measure for a given year would be 

t(1) Terms of trade effect t ( -t 

where X o is exports in t in base year prices; Pxt, an index of export 

prices in t relative to the base year; and Pmt, an index of import prices 

in t relative to the base year. 3 If exports in base year prices are 

calculated by deflating current value exports by the export price index, 

the formula would be: 

3 Derivation of this formula is given in Appendix A to this paper. 
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x
(2) Terms of trade effect =t j P± - I( 

where Xt, t is exports in period t prices and the other symbols are the
 

same.
 

The terms of trade effect measure 
shows how much the constant 

price GDP should be raised or lowered because of changes in the terms of 

trade in order to arrive at the constant price gross product available. 

Figure 1A illustrates this effect for a country experiencing improving terms 

of trade, and Figure 1B illustrates it for deteriorating terms of trade. In 

these examples constant price GDP is assumed to have grown at 4% 

annually; exports have been assumed to be a constant fifteen per cent of 

GDP; trade is balanced in current prices; and terms of trade improve at 

5% annually in 1A and deteriorate at 5% annually in lB. These assumptions 

lead to a growth rate in GPA which is constant only after an unlimited 

period of time. Over the ten-year period of the example, GPA grew at 

about 5% annually (1 percentage point greater than GDP) in Figure 1A and 

at about 3.4% (0. 6 percentage point less than GDP) in Figure lB. 

In the Philippines, over the period 1950-1963, constant price 

GDP grew at approximately 5.4%annually, exports werc about 13% of GDP, 

and the terms of trade deteriorated at about 1.8%annually. This 

combination would mean that GPA had grown at 5.16% annually, or about 

one quarter of a percentage point less than GDP. 
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Figure 1A - Positive effect of improving
Gross terms of trade1 
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Assumptions: GDP grows at 4% per year; exports equal 15% of GDP; terms of 
trade improve at rate of 5% over previous year, starting in year 1. 

2 Assumptions: GDP grows at 4% per year; exports equal 15% of GDP; terms of 
trade decline at rate of 5% from previous year starting in year 1. 
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In these two figures, GDP in constant prices is growing at a
 

constant rate. This GDP is the result of the productive effort of the
 

country and, assuming that productivity has remained constant, it also
 

represents the cost in terms of resources utilized. 
 (The assumption of 

constant productivity is crucial here. If productivity is changing, the end 

picture can be very different. The effects of changes in productivity will 

be examined later. ) In the first case, with tht. terms of trade improving, 

the country's well being, as measured by GPA, is thus growing faster 

than its productive effort. The excess of GPA over GDP is in a sense a 

surplus and represents resources which could be used to increase factor 

supplies in the future. More specifically, it could go into capital 

formation which could raise the growth rate of GDP. 

Whether this surplus will, in fact, be used for capital 

accumulation will depend on the savings and investment decisions of those 

individuals who capture the surplus. If the recipients do not choose to 

save and invest the surplus, it will simply swell the stream of real 

consumption. If they choose to save it, investment will increase, and the 

growth rate of GDP should rise. 

The opposite result will be obtained if the terms of trade decline. 

The country will find that the real goods and services which it has at its 

disposal (GPA) are growing more slowly than productive effort. This 

"8



situation may again have repercussions on the savings rate and 

subsequent growth rate in GDP, but without specifying who sustains the 

loss and how they react, we cannot say what the effect on GDP will be. 

Capital Inflows 

Up to this point trade has been assumed to be balanced. While 

trade is balanced, the difference between constant price GPA and GDP is 

exactly the terms of trade effect. If trade is not balanced, capital will be 

flowing in or out of the coi'ntry and a second source of difference between 

constant price GPA and GDP will be introduced. The measures of both
 

the capital flow share and the terms of trade share 
are slightly different, 

depending on whether the net investment flow is into or out of the country. 

The case where imports exceed exports (where the net capital flow is 

into the country) will be considered first. 

If capital is flowing into the country, the foreign capital inflow 

will add to GDP. This addition in current prices is simply the excess of 

imports over exports. In order to convert this difference to base year 

prices, it must be deflated by the import price index relative to the base4 

year. Stated algebraically, the deflated foreign capital inflow will be: 

4 Derivation of this result and the formula for the terms-of-trade effect 
are given in Appendix A of this paper. 
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Mt,t - Xtt 
(3) Deflated Foreign Capital Inflow ffi Pmt (M-'X) 

where Mt't is imports in current prices, Xt0 t is exports in current 

prices, and Pint is the index of import prices relative to the base year. 

The terms of trade effect plus constant price foreign capital 

inflow make up the entire difference between constant price gross domestic 

product and gross product available. Let this entire difference be At,o* 

Then the combination of equations (2) and (3) gives: 

XttPXt (Mt' t - Xtt)d
(4) At, o =t - 1 + Pt (M >X) 

Terms of trade Deflated foreign
effect capital inflow 

This expression is correct if imports exceed exports. If the 

reverse is true (if exports exceed imports) capital is flowing out and a 

modification must be made in both parts of equation (4). The change in 

the capital flow term is to substitute the export price index for the import 

price index as the deflator. The reason for this is that the capital flow, 

or excess, consists of export goods and services. Hence, the appropriate 

deflator is the index of export prices rather than that of import prices. 

The deflated capital flow term then becomes: 
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(Mt t Xt t ) 

Px(M(5) Deflated capital outflow :- (Mt- t - <X)(t<
PXt 

The alteration of the term for the terms of trade effect is to
 

substitute imports for exports in the measure. 
 This change is not so
 

immediately obvious 
as the change in the capital flow term. It may be
 

explained as follows: 
 The terms of trade effect should be applied only to 

goods and services which are actually traded. Where imports exceed 

exports, all exports are requited by imports and are, therefore, logically 

subject to adjustment for changes in the terms of trade. The measure for 

the terms of trade effect in (4) is thus correct. Li the case where exports 

exceed imports, however, the excess is capital outflow, and this excess 

should not be adjusted for terms of trade changes. Only that yart which 

is matched by imports should be so adjusted. The part of exports that is 

adjusted is numerically equal in current prices to imports. Hence, 

substitute Mt, t for Xt, t in the terms of trade effect but continue to use 

the export price index, Pxt, as the deflator. The terms of trade effect 

when exports exceed imports will then be: 

(6) Terms of Trade Effect = ( t t (McZX) 
Wt Pm 



Combining (5) and (6) will give At, o for the case where exports are greater 

than imports. This combination is shown in (7b). Immediately above (7b) 

is equation (7a), the case where imports exceed exports. (7a) is the same 

as equation (4). 5 

Xt, t (Px t / t- t
 

(7a)At0 zF  1 (M>X)Pint Pt (M X)
M t" t X t~ t(7b)t'o M t t 2 1 + -

Terms of trade Deflated capital
effect flow 

Both terms of - t, o' if they are positive, represent reel goods 

and services made available over constant value GDP. They differ in that 

the first term represents the effect of relative price movements, while 

the second represents capital flow. Both, if positive, represent resources 

made available to the country which would not be available on the basis of 

the productive effort of the country itself. A significant difference 

between the two, however, is that the capital flow part comes about because 

5(7a) and (7b) correspond to equations (6a) and (6b) of Appendix A. 
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of conscious voluntary decisions by foreigners, while the terms of trade 

part is in some sense involuntary. Furthermore, the capital flow part 

(if positive) leads to the establishment of a claim by foreigners on future 

domestic output while the terms of trade part is in some sense "free."
 

It is, of course, possible for the terms of trade effect and
 

capital flow to be negative. 
 If the terms of trade effect is negative, it
 

represents an involuntary loss to the rest of the world. 
 On the other hand, 

if the capital flow is negative, it represents a voluntary net outflow of 

capital from the country and is presumably compensated by claims on the 

future output of the rest of the world. Furthermore, it is possible that the 

negative effect of a decline in the terms of trade could be offset by the 

positive contribution of a net inflow of capital from abroad, or vice versa. 

A total of four combinations is thus possible: (1) terms-of-trade effect 

and capital flow both positive, (2) terms-of-trade effect and capital flow 
both negative, (3) terms-of-trade effect positive and capital flow negative, 

and (4) terms-of-trade effect negative and capital flow positive. A later 

part of this paper will be devoted to a discussion of the conditions under 

which each of these four combinations is likely, both for an economy 

vis-a-vis the rest of the world and for an agriculture sector vis-a-vis 

the rest of the economy of which it is a part. 
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Before applying the analysis presented above to a two-sector
 

economy, two comments 
are in order. The first concerns the use of a
 

single set of prices, those of the base period, 
 to value goods and services 

of several different time periods. The second concerns the treatment of 

capital as a net flow outward or inward. 

The problem of measuring flows of real goods and services when 

prices are changing admits of no exactly correct solution. The difficulty 

is that the justification for aggregating real goods and services by money 

values lies in the relationship between observable prices and unobservable 

utility. When relative prices change, we know that the utilities of various 

goods and services enjoyed by socievy have changed, but usually there is 

no way of knowing exactly how they have changed. The system of 

applying a fixed set of base period prices tr) quantities of goods and services 

is a conventional technique. It is logically not exact, however, unless all 

prices move in proportion to each other. If prices of different goods and 

services do not have the same relative movements, using prices of 

different time periods to value the same quantity flows of goods and 

services will produce aggregate measures which behave differently. 

Furthermore, there is no logical reason to choose the prices of one period 

in preference to another, since no set of prices is appropriate for the 

entire period. This is a long-recognized index number problem for which 
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no theoretical solution can be obtained. In many applications, the
 

practical significance of the problem is minor because the changes in
 

relative prices among individual goods and services tend to be small.
 

Where terms of trade are involved, however, the relative price changes
 

may be quite large among broad classes of goods and services. Hence, 

some bias may be introduced in empirical studies using the technique 

proposed here. 

The second comment on the analysis concerns the net capital
 

flow term. The difficulty is that it treats capital flows 
as being a one-way 

flow, either in or out. If exports exceed imports, domestic residents 

have invested the excess abroad; if imports exceed exports, foreign 

residents have invested the surplus in the country. Actually, flows in both 

directions are quite likely, and each may be much larger than the net 

flow. Consequently, the use of the net flow as the only capital flow may 

seriously distort the picture of the actual investment decisions. 

If capital flows in both directions could be estimated, it would 

in principle be possible to treat them separately. For an economy 

vis-a-vis the rest of the world, it, seems very unlikely that such 

identification of the investment flows would be possible. For sectors of 

an economy, some rough means of doing so may be available. 
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III. 	 TERMS OF TRADE AND CAPITAL FLOWS IN A TWO-SECTOR
 
ECONOMY
 

Let us now apply the argument in terms of national aggregates 

to a two-sector economy. The two sectors will be called agriculture and 

industry, but obviously they could be any pair of sectors between which 

trade exists. The economy will be closed; hence, no external trade
 

need be included.
 

The concepts of gross domestic product and gross product
 

available are used in exactly the same sense 
as at the national level. 

Agriculture GDP would thus be the gross product of residents of the 

agricultural sector, and industry GDP, that of residents of the industrial 

sector. Agriculture GPA would be goods and services available to 

residents of the agriculture sector, and industry GPA would be those 

available to residents of the industry sector. 

The same relationships as those expressed in equations (7 a) and 

(7b) will hold for the two sectors. The only problem is to set up a 

suitable notation. For this purpose the following system will be used. 

Lower case a and i following variables will identify themn as relating 

to the agriculture and industry sectors, respectively; the first subscript 

identifies the time period for the particular combination of goods and 

services to which it belongs, and the second subscript identifies the time 
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period of the prices used to value those goods and services; the single 

subscript of a price index will indicate the particular price level as of 

that time period relative to the base period, o. Using these conventions 

leads to the following symbols: 

GDPt, j = gross domestic product in the entire economy 
during t in j prices. 

GDPat,3 = GDP in agriculture during t in j prices. 

GDPit' GDP in industry during t in j prices. 

GPAt, j gross product available in the entire economy 
during t in j prices. 

GPAat' j GPA in agriculture during t in j prices. 

GPAit' j GPA in industry during t in j prices.
 

It industrial goods flowing to agriculture during
t in j prices. 

At- agricultural goods flowing to industry duringAtI J t in j prices. 

Pit index of prices relative to the base year ofindustrial goods flowing to agriculture during t. 

Pa t index of prices relative to the base year ofagricultural goods flowing to industry during t. 

The discussion will proceed on the assumption that the trade 

balance is an excess in current prices of agricultural goods flowing into 
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industry; i. e., At, t It t"6 Remembering that A is exports for 

agriculture and imports for industry and I is exports for industry and
 

imports for agriculture, we may rewrite (7a) and (7b) for the two
 

industries as follows:
 

Itt t- +At t-I't t 
(8a) Ind. GPAit 0oGDPito + - + Pa (A> 1)t0 pit Pat Pt 

+t I t _St-- (i A 

(8b) Ag. GPAat, 0 GDPa p I-.n1 + IA)
tto t0 Pat Pit / Pa 

Terms of trade Intersectoral 
effect capital flow 

Adding (8a) and (8b) together gives GPA for the entire economy, 

since it has been assumed that the economy has no external trade 

relations. Further; 

GPAt0 = GPAito + GPAat, 0 

t o oa 
-- t . t=GDPit + It t 1 + " t. t

~~GD~i IL.~t 
Pt
 

(Eauation continued on following page) 

6 At' t and It t are the current price values of the intersectoral trade flows. 
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1 tt t-- t+ -'-I:+GDPa 
to Pat Pit Pat 

= GDPi + GDPat,o0 t,o0 

= GDPt,o
 

Since what is gained by one sector is lost by the other, the pairs of 

capital flow and terms of trade effects exactly offset each other. Thus, we 

get the expected result that GPA equals GDP for the entire economy. 

If the trade balance leads to more goods and services flowing 

from industry to agriculture than from agriculture to industry, equations 

(8a) and (8b) must be modified slightly. In this case they would be as 

follows: 

Att/Pi At-I
(8c) Ind. GPAi t, 0 GPDit + P i Patpa - 1+ + - PittAt L (A(<I< I) 

(8d) Ag. GPAat, = GPDat, At t(Pat I) + - t (I >A) 
t t t 

Terms of trade Intersectoral 
effect capital flow 
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IV. 	 CONDITIONS UNDER WHICH TERMS OF TRADE TRANSFER
 
CAN OCCUR
 

Thus 	far the nature of the two types of intersectoral transfers 

has been outlined and means for measuring them have been proposed. The 

question is now raised under what conditions can the terms of trade 

transfer take place. 

The problem of the conditions under which a terms of trade
 

transfer of goods and services from one 
sector to another can occur turns 

out to be exceedingly complicated. It is an important one, but it can only 

be briefly outlined here. Let us start by establishing a standard of 

comparison. The terms of trade transfer can exist only when a change 

has 	occurred in prices, and some basis must be established against which 

change can be measured. For this purpose, the old standby of economists, 

perfect competition, will be used. In addition to the usual assumptions 

of perfect markets, profit maximization, and payment of factors equal to 

their marginal productivity, it is assumed that there are no economies 

or diseconomies of scale, all factors of production are reproducible at 

current real costs, and 	there are no changes in productivity of these 

factors over time. 

Under the very unrealistic assumptions of the previous 

paragraph, any shifts in relative prices must come about through shifts 

- 20 



in relative demand. One such shift is that which accompanies income
 

rises. It is well established that with rises in per capita incomes, 
 the 

demand for industrial goods rises relative to that for agricultural goods. 

What happens in our assumed world if income grows and there is a
 

consequent shift in relative demand towards industrial products? 
 If all
 

adjustments were instantaneous and perfect, resources would flow
 

concurrently into industry in response to the increase in demand for
 

industrial products and no change in prices of industrial products relative 

to agricultural products would take place. Thus there would be no change 

in the terms of trade between the two sectors and, hence, no involuntary 

shift of resources. All intersectoral transfers of goods and services 

would take the form of voluntary investment. 

Let us now relax the assumption of instantaneous, perfect 

adjustment of resource allocation. If there is some time lag in the 

application of resources to industry as its demand grows relatively faster, 

those resources which are in industry will receive quasi-rents and 

industrial prices will rise relative to agricultural prices. In the long run, 

these quasi-rents should disappear, and the relative prices between 

agriculture and industry should re-establish themselves. Thus we have a 

temporary shift of the terms of trade between the two sectors and to an 

involuntary transfer of part of the agricultural output to industry. In the 
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long run this type of transfer should cease. If, however, the application of 

resources to industry lags continuously, it is possible for the terms of 

trade to persist against agriculture. Under these conditions the involuntary 

terms of trade transfer would continue indefinitely. Since both the demand 

conditions and the lag in resource adjustment seem to be present in less 

developed countries, the case outlined here seems to be relevant in 

describing development in these countries. 

Let us return to the original assumptions of the competitive 

economy and change a different assumption. For this case the complete 

reproducibility of all factors at current cost is dropped. In place of this 

assumption, assume one factor in one sector is fixed in supply and the 

others are reproducible. Agricultural land is a good choice of a factor to 

illustrate such a case since it is in relatively fixed supply in many less 

developed countries. This case is, of course, the classical one which 

Ricardo analyzed. With growth under these conditions, land rents and the 

relative price of agricultural goods must rise. Because all other factors 

are fully reproducible and adju,-table, they will grow relative to land, and 

their marginal productivities will fall. As their marginal productivities 

fall, their real returns will fall. On balance, terms of trade should 

improve for agriculture as a whole, but the benefits of the improvement 

accrue entirely to the land owners. Other agricultural factors, as well as 

those factors in industry, will be worse off. 

- 22 



For the third case the original assumptions will all be 
retained except that productivity increases continuously in the agriculture 

sector. In this case costs in agriculture will fall, as will agricultural 

prices, and terms of trade will turn against agriculture. The result
 
regarding the terms of trade transfer is 
 ambiguous. The problem is that 
instantaneous adjustment of factor allocation insures that all factors will 
receive the same return in all uses. The rise in the productivity of
 

agriculture means 
that factors will flow out of industry into agriculture
 

until returns are equalized. Hence, 
 factors in all uses benefit by the
 
improvement in agricultural productivity. 
 In slightly different terms, there 
is a surplus above what would have been produced without the change, and 
it is distributed to everyone. The terms of trade effect measure proposed 

above will show a transfer of output to industry, but the relationship 

between this transfer and the surplus for the whole economy cannot be 
determined without more information. Further, agriculture benefits 

from the surplus, despite the fact that it is apparently a loser from the 

terms of trade transfer. Thus, agriculture is better off even though the 

terms of trade have turnad against it. 

Let us consider a fourth case before ending discussion of the 
causes of changes in the terms of trade. For this case, the starting point 
will be the original competitive position. The new situation will be the 
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introduction of imperfect competition into industry. With imperfect 

markets in industry, price3 of industrial goods and services will rise 

relative to those of agricultural products. Presumably, industrial profits 

would increase, although it is also possible that a highly organized 

industrial labor supply could capture a share of the transfer from 

agriculture. 

The analysis used in these cases is very similar to that of 

international trade theory. The context is slightly different, but the same 

problems of factor mobility, productivity changes, etc., arise in 

intersectoral trade as in international trade. The shortcomings of the 

terms of trade as a tool for analyzing intersectoral trade are the same 

as its shortcomings in international trade. Clearly there is much to be 

learned from international trade theory that is relevant to the problems of 

intersectoral trade which are the concern of this study. 

One further parallel between the two fields can be made. Both 

present a very large number of possible combinations of assumptions 

about the conditions of production and trade. The analysis of each 

possible combination is an exceedingly tedious job. In many cases no 

clear conclusions can be drawn without specifying demand and supply 

conditions in detail. Furthermore, with such detailed specification, 

analytical solution becomes increasingly difficult. Under these 
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circumstances it may be more fruitful to approach the problems using 

simulation techniques rather than attempting direct analytical solutions. 

Because there are so many plausible combinations of assumptions 

about sectoral demand and supply conditions and because the analysis 

becomes increasingly difficult, no additional cases will be examined here. 

The terms of trade transfer that has been examined here is 

only an increase in the real goods and services available in one sector, 

usually at the expense of the other sector. If, however, productivity
 

increases contribute to the change in the terms of trade, 
it is possible
 

that both sectors will gain. But the change in the terms of trade will
 

mean that the improving sector will gain less and the other sector will 

gain more than if prices had remained the same. 

Nothing has been said up to this point about what use may be 

made of a sector's gain or what may be the consequences of a sector's loss. 

These questions are crucial to the development of a country if such 

transfers are taking place. As was the situation regarding the causes of 

changes in the terms of trade, there are many possible cases of who 

gains, who loses, and what their responses will be. A few cases will be 

considered here only to indicate the nature of the problem. 

Let us first examine the case where it is assumed that there iu 

a shift in demand towards industrial products as income grows and a IFig 

exists in the adjustment of sectoral resuurce allocation. One possible 
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outcome is that industrial profits rise and land rents fall. If those who 

receive the profits use them for investment and the land owners simply 

cut back their consumption, investment for the whole economy should rise 

and growth would be promoted. If, on the other hand, wage levels in
 

industry are pushed up sufficiently to capture the surplus, only a 
switch 

in consumption from agricultural rent receivers to industrial wage 

earners would take place. Such a situation might arise if the labor supply 

were well organized or there were extensive shortages of necessary labor 

skills. Under these conditions the transfer would not lead to an increase 

in investment for the economy as a whole, and growth would not be 

promoted. 

Much the same result is obtained in the case where the supply 

of land is taken as fixed for agriculture. If the landlord saves and invests 

his additional income, the shift can contribute to building the economy's 

capital stock. Often enough, however, landlords are accused of 

unproductive uses of their income. If this is their response, the shift 

serves only to increase their consumption and may be detrimental to 

development. 

The large number of plausible cases again makes systematic 

examination of all possible combinations beyond the needs of this paper. 

The subject will be left with the simple generalization that a terms of trade 
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shift can indeed put more real goods and services in the control of one 

sector at the expense of the other sector; to determine the effects on 

growth, additional information must be provided as to the specific gainers 

and losers and what their responses are to the gains and losses. To say 

only that industry has gained at the expense of agriculture through a 

change in terms of trade tells nothing about whether the shift affects the 

overall growth of the economy. 

V. 	 REINTERPRETATION OF TERMS OF TRADE TRANSFER USING
 
PERFECT COMPETITION AS THE STANDARD OF COMPARISON
 

The concept which has been discussed of a terms of trade 

transfer accepts the base period prices as the standard of comparison for 

measuring the volume of the transfer. If no change in the terms of trade 

has 	occurred, the measure which has been proposed shows no transfer 

as having taken place. In this section a different basis of comparison-

competitive prices--will be examined. While competitive prices may not 

be entirely operational as a basis for comparisons between sectors, an 

examination of the ideas involved should show more clearly the nature of 

the involuntary intersectoral transfers which are the main concern of 

this paper. 
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The measure of the intersectoral t,'ansfer of goods and services 

between agriculture and industry was given in equation (8a) as follows: 

Intersectoral tt ~itp +At, t - It't ( ATransfer Pit- Pat "] pa (t A) 

Terms of trade Intersectoral 
transfer capital flow 

This expression is for the case where the flow of goods and services
 

from agriculture to industry, A t't, is 
 greater than the reverse flow, It, to 

Pit and Pat are price indexes of industrial and agricultural goods and
 
services, respectively. They are indexes relative to some base period.
 

If there has been no change in the two indexes relative to each other, the 

terms of trade will not have changed, and the terms of trade transfer will 

be zero.
 

Let us suppose that price indexes could be constructed which 

showed the prices of the two flows of goods and services relative to 

competitive prices rather than relative to some base period prices. As 

symbols for these indexes, let Pic stand for the index of prices of 

industrial goods and services relative to their competitive prices and let 

Pac stand for the index of agricultural prices relative to their 
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competitive prices. The intersectoral transfer would then be: 7 

(9) Intersectoral 
Transfer 

It t.(Pi c 
Pi -Pa 

I 
-/ 

+ AtL t.~t 
(PaI<A) 

Pricing Intersectoral 
transfer capital flow 

The involuntary portion of the transfer has been labelled "pricing 

transfer" in place of the terms of trade transfer since it is no longer 

defined in relation to the conventional terms of trade. 

The use of competitive price indexes in equation (9) implies an 

acceptance of competitive prices as being "correct. " One may reasonably 

take issue with this assumption, for there are many well known objections 

to the use of competitive prices as some sort of normal or desirable 

prices. They are used here without defense. As will be seen shortly, 

any set of prices could be used if desired. 

The price indexes used in (9) will now be rewritten in a form 

that will permit better interpretation of the pricing transfer. These price 

indexes can be rewritten in terms of the prices of the factors that go into 

7Derivation of this result is similar to that of equation (8a), (8b), (8c),
and (8d). 
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the production of the goods and services flows. This is possible because 

the value of the production of any one good or service can be written as the 

sum of the costs of the productive factors used. Let P. be the price (in 

this case, price in value added sense) of the i'th good; q. the quantity 

produced; f , the prices of the factors of production; and rij0 the quantity 

of the j'th factor used in the production of the i'th good. The value of the 

production of the i'th good will be: 

(10) piqi 2 4rijfj .3 1JJ 

Similarly, where Pc. is the competitive price of the ith good and fcj is the 

competitive price of factor j, the value of the production of the i'th good at 

competitive prices would be: 

(11) PciU~ rijfcj 

Using the factor cost form in place of the price form, the index of prices 

relative to competitive prices would be: 

piqi r.f. V 
(1 2 ) Pac 1V r: 11 Lwf/.Pciqi rijfcj J 

where wj is the factor-output ratio (ratio of quantity of factor used to 

output valued at competitive prices). Finally the index can be written 

- 30 



with the actual factor prices, f., expressed as deviations from their 

respective competitive prices, fcj: 

(13) Pa = w f. .f . - f-) + 1.c Jji 13j ci 

The price index for the industrial goods and services can be 

written in the same fashion. The factors and their weights will be 

different, however. To distinguish them from those for agriculture, the 

subscript k will be used in place of j. Then: 

(14), Pi v (f - f ) +
 

c v'kfk k kfc1
 

Substituting the factor price indexes in equation (9) yields the following: 

(15-) Intersectoral t. t L-,k(fk fck) + 1transfer (f1 Ivf 
/vkfkl Wi j cfj 

Pricing transfer 

+At,t ItS- (
 
+ (I < A) 

Intersectoral capital flow 
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The indexes used in equation (15) present formidable 

estimation problems. Before considering whether it would be possible 

to use (15) as shown, four comments on its construction and meaning are 

in order. First, it is clear that any kind of prices for either factors or 

produced goods and services could be used. The only requirement is 

that whatever prices are chosen must be used consistently in the formula. 

The chief advantage of competitive prices is that in the factor markets, 

under certain assumptions, competitive prices represent social opportunity 

costs. Other prices would, in general, not have this property. 

Second, equation (15) identifies which factors within a sector 

are gaining or losing in the pricing transfer. In terms of the "squeeze" 

of agriculture, it shows who is getting squeezed in agriculture and who in 

industry is the beneficiary of the squeeze. With this sort of information, 

some idea can be had of the subsequent effects of the transfer on 

development of the economy. As noted earlier, this information is 

essential in determining whether the involuntary pricing transfer 

accelerates growth. 

Third, equation (15) uses a price system for comparison which is 

more meaningful for interpreting development than a historical set that 

prevailed in a base year. The use of a base year set of prices requires 

changes to occur in the terms of trade before any involuntary transfer is 
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indicated. Equation (15) shows that a transfer may be going on 

continuously, even though no price changes have occurred. Extraordinary 

profits or wages, for example, would produce a pricing transfer without 

price level changes. 

The final comment on the pricing transfer deals with productivity 

improvements. As noted earlier, the terms of trade transfer includes
 

whatever gains 
a sector may enjoy from improvements in productivity in 

the other sector if this improvement leads to a decrease in the prices of 

the other sector. The pricing transfer does not show this part of the 

flow. This is because with increases in productivity, the competitive 

prices of goods and services and of productive factors will fall. 

Conceptually, it is possible to combine the two approaches and get
 

expressions which would measure both types of gains 
or losses. This
 

step has not been attempted in this paper, although it seems 
to be the next 

logical step in the analysis of intersectoral transfers. 

VI. COMBINATIONS OF POSITIVE AND NEGATIVE INTERSECTORAL
PRICING TRANSFERS AND INTERSECTORAL CAPITAL FLOWS 

In Section II it was noted that both the terms of trade transfer 

and the intersectoral capital flow could be positive or negative. If both 

were of the same sign for a giv,n sector, they would reinforce each other; 
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if they were of opposite sign, they would cancel each other. The same 

is, of course, true for intersectoral pricing transfers and capital flows. 

The question to be considered in this section is whether the involuntary
 

transfers 
are more likely to reinforce or cancel the voluntary intersectoral 

investment flow. There is no a priori answer to this question; however,
 

some plausible conditions can be suggested and their consequences
 

explored.
 

If voluntary intersectoral investment is 
 to take place, three
 

conditions would seem to be required. 
 First, investment in one sector
 

should be significantly more profitable than in the other. 
 If profitability
 

were the 
same in both sectors, there would be no incentive fo'- capital to
 

flow from one sector to the other. 
 Second, channels for transferring
 

savings between sectors must exist. 
 These may be formal financial 

institutions or merely the possibility for a saver in one sector to invest 

directly in the other sector if he wishes to. If such financial institutions 

do not exist or institutional barriers prevent one from investing directly, 

the intersectoral investment cannot take place. Third, there must be 

trade taking place to permit the transfer of real goods and services. 

If the first requirement is met, that of intersectoral differences 

in profitability, it seems likely that the involuntary pricing transfer would 

work in the same direction as the voluntary intersectoral investment. 
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Intersectoral profit differences would, in general, mean that profit rates 

were higher than competitive rates in one sector and (relatively) lower 

in the other. The pricing transfer term would--other factor costs being 

equal--show a positive flow into the sector where the profit rate is higher. 

One would guess that wage rates in the more profitable sector would also 

be higher than the other sector, giving the same result. Presumably, 

because the profit rate was higher, the voluntary intersectoral flow would 

be towards the same sector. These results seem likely for the factor
 

pricing transfer. As long as productivity changes are not involved, the
 

same conclusions seem reasonable for the terms of trade transfer.
 

The second requirement, that mechanisms exist for voluntary 

transfer of savings, is simply permissive. The existence of the transfer 

mechanisms does not lead to a voluntary flow in either direction. However, 

without the savings transfer mechanisms, the voluntary flow cannot exist. 

If no way for transferring savings exists, the result depends on what 

becomes of these potential savings. It seems quite likely that conditions 

would develop which would favor an involuntary factor pricing or terms of 

trade transfer. This would take the form of increased demand for goods 

and services from the other sector. Unfortunately, this is not a certain 

outcome, for savings which have no ready use could simply decrease 

demand for all goods and services. 
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The third requirement, that trade exist to cover the transfers, is 

again only permissive, and the existence of trade tells nothing of the 

direction of the intersectoral transfers, either voluntary or involuntary. 

If trade barriers are erected, with a consequent decline in trade between 

the two sectors, it is very likely that both types of intersectoral transfers 

will decline. However, the result depends partly on the type of trade 

barrier. If tariffs are put on trade between sectors, the terms of trade
 

may change in such a way 
as to increase the involuntary transfer from one 

to the other. This transfer will be partly diverted to the government from 

the intersectoral flows by the customs revenue. Regardless of what 

happens to the involuntary transfers, one would expect that the voluntary 

intersectoral transfer would diminish with the imposition of tariffs. 

As has been true for several other problems considered in this 

paper, the multiplicity of possible cases with regard to the reinforcement 

or cancellation of the two types of intersectoral transfers makes systematic 

analysis of the problem impossible in this paper. It will be helpful, 

however, to consider some plausible situations which might apply to the 

problem of "squeezing" agriculture. Let us suppose some sort of program 

is undertaken to improve the productivity of agriculture, with the 

expectation that the gain would ultimately be used to build up industry. 

For simplicity, industrial prices will be assumed to be competitive. If 
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the productivity improvement in agriculture is accompanied by rising 

profit rates, the voluntary flow should be into agriculture, the sector 

where the improvement is taking place. In the extreme situation, if
 

agricultural prices can be maintained at their previous level, 
 the high 

profit rate would mean that the involuntary pricing transfer as well as the 

voluntary intersectoral investment would be towards agriculture, and the 

terms of trade transfer would be zero. 

If, on the other hand, competition keeps the profit rate at normal 

levels in agriculture, there should be no incentive for voluntary investment 

to flow from the non-improving sector, industry, to the improving sector, 

agriculture. Furthermore, the price of agricultural goods relative to 

industrial goods would fall and the involuntary terms of trade transfer 

would be towards industry, and the factor pricing transfer would be zero. 

Finally, in the in-between case where profits in agriculture 

improve with productivity but unit prices still decline, the voluntary 

investment flow and the involuntary factor pricing transfer should be towards 

the improving sector, agriculture, but the involuntary terms of trade 

transfer would be in t'. opposite direction. 

The introduction of non-competitive pricing in industry will 

change the results of the previous analysis, generally providing results 

more favorable to both voluntary and involuntary transfers towards industry. 
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The assumption of non-competitive prices in industry seems to be more 

appropriate in the analysis of less developed countries, since a good share 

of industry in the less developed countries appears to be partially 

monopolistic. 

VII. EMPIRICAL APPLICATIONS 

Where does the Philippines fit into the sort of analysis described 

above? Is it possible to say what sort of intersectoral transfers have 

taken place here? Can these be broken into intersectoral investment, 

terms of trade, and factor pricing transfer? This section will discuss 

the data needed to answer these questions and the direction which research 

on them in the Philippines can take. 

First, the requirements for the analysis of the terms of trade 

transfer will be examined. Equations (8a) to (8d) show the basic data 

needed. These are the intersectoral trade flows in current prices in both 

directions and price indexes of these flows. To go into the underlying 

causes of changes in terms of trade and in the size of the trade flows, a 

further modification would be to break the intersectoral flows into 

meaningful components. At the present time it appears desirable to break 

the flow of goods and services from agriculture to industry into intermediate 

raw materials and agricultural consumption goods for industry households. 
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In the other direction, the flow of industrial goods and services to 

agriculture should be broken into raw materials and services used as inputs 

to agriculture, industrial goods and services used to build up the stock of 

capital within agriculture, and industrial consumption goods going to 

agricultural households. 

Data necessary to estimate the flows listed in the previous 

paragraph are, for the most part, available for the Philippines. Studies 

are currently underway which will provide at least rough estimates of all 

these series. 8 Several complications exist, however, that make the 

analysis of industry and agriculture by themselves unsatisfactory. These 

complications stem largely from the existence of a significant foreign 

trade sector and the government s ztor. These additional sectors form 

channels in the system which change the meaning of the trade balance 

between industry and agriculture alone. The Paauw-Fei system appears 

to provide a framework within which analysis of the type presented in this 

paper could be elaborated. However, the data requirements may prove 

to be more than can be met at the present time in the Philippines. 

8 Douglas S. Paauw, "Introduction to National Income Accounting for the
Open Dualistic Economy, " February, 1966; John C. H. Fei and Douglas S.
Paauw, "Analysis of the Open, Dualistic Economy: An Application to the
Philippines," August, 1966; and Joseph L. Tryon, "Inter-Sectoral Flows

between Agriculture and Industry in the Philippines, " September, 1966.
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When we turn to the competitive price type of analysis, the
 

picture for the Philippines is less promising. 
 The trade flows, as noted
 

previously, are available in rough form. 
 But competitive pric.s for either 

goods and services or for factor payments present conceptual problems 

as well as measurement problems. Productivity data could be used to 

infer something about competitive prices, but such data are practically 

non-existent. Data on quantities of factors used are available only for 

limited periods and not for all factors. The matter is not hopeless, 

however. It seems likely that r 'v.gh data on intersectoral differences in 

factor returns can be developed. These will give some clues on the 

magnitudes of the factor pricing transfers. Further, the market structure 

can be analyzed to infer in which direction the pricing transfers are likely 

to have taken place. And, finally, it may be possible to apply the sort of 

analysis suggested to some other countries. 
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APPENDIX A 

EFFECT OF FOREIGN INVESTMENT AND CHANGES IN TERMS 
OF TRADE ON CONSTANT PRICE GROSS DOMESTIC PRODUCT 

This appendix provides a derivation of the difference between gross 

domestic product and gross product available. Part of this difference is 

a term which is identical to the terms-of-trade effect used by the United 

Nations Economic Commission for Latin America. The terms-of-trade 

effect was originally described briefly in the Commission's publication, 

Economic Survey of Latin America 1951-1952. No derivation was provided, 

however. The derivation of the difference between GDP and GPA shown 

here permits a better evaluation of the measure and its assumptions. 

The following notation is used in the derivation. Subscripts indicate 

the period in which the variable is observed. All quantitative variables 

should be interpreted as goods and services in the national income 

accounting sense; i.e., with intermediate goods netted out. All price 

and quantity data pertain to goods and services produced or purchased 

by residents of a given country. For this reason aggregate product 

is gross domestic product and not gross national product. 
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qt = quantities of individual goods and services produced. 

dt = quantities of individual goods and services produced and 
sold domestically. 

Xt = quantities of individual goods and services produced 
domestically and exported. 

bt = quantities of individual goods and services purchased. 

mt quantities of individual goods and services imported 
(purchased from abroad). 

Pt = prices of all types of goods and services in t. 

Po = prices of all types of goods and services in base period. 

(1) t= dtpt + xtPt 	 [gross domestic product (GDP) in 
current prices] 

btPt..dtPt + imtPt [gross product available (GPA) incurrent prices) 

=(3) L'qtPo dtP° + xtp ° [GDP in constant, base year prices] 

(4) / .btpo / .dtpo +. 	 mtP0 [GPA in constant prices] 

Let Lt, 0 be the difference between gross product available 

in constant prices and gross domestic product in constant prices. Then: 
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(5) 	 7 -P + t t.' 


0Ptf- -. 1
 

o 2t Lmtpt m t._ - _2 

Po4mt 4Poxt 
IPomt
 

Let Mt' t = imports in current prices; Xt't = exports in current prices; 

Pmit and Pxt be Paasche (current year quantities as weights) indexes of 

import and export prices. Equation (5) may then be written: 

Mt, t - Xt,t +Xt t Px-t ]
 
=
(5a) '!to -	 . - I I 

If current imports exceed current exports, the first term of the 

expression will be the inflow of foreign investment into the country, 

deflated by the import index. The import index is the appropriate 

deflator since the balance represents imported goods and services. The 

second term is current exports deflated to base year prices times the 

change in the terms of trade since the base year. This is the ECLA 

terms-of-trade effect. If trade is balanced, i. e., no net foreign 

investment, the first term is zero and \t,o equals the ECLA terms-of

trade effect exactly. 
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If current exports exceed current imports, the first term of (5a) 

would be negative, representing an outflow of investment. Since the 

excess represents exported goods and services, it would be logical to
 

deflate it with the export price index instead of the import price index.
 

Furthermore, 
 only part of exports are traded for imports, and this part 

is all that should be affected by the terms-of-trade effect. This portion 

is exports less the net outflow of investment; i. e.: 

Exports - net investment abroad imports 

,xtpt - ( .xtPt - mtPt) -. ,mtPt 

This equation shows that the part of exports which is matched by imports 

is equal numerically to the value of imports. Taking account of these two 

changes gives the following alternative version of equation (5a): 

" MtX Pxt 

Mtt (5b) -t, 0 . Pxt L-I lm
t 
t

- 1 (X- 1M)
t 

(5b) is actually identical to (5a), as may be seen by multiplying 

each version out and collecting terms. (The t subscripts have been 

dropped.)
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(5a) A, 0 M n . - = -/m +PM Thr [PM J PMPm PX-Im 

(5b) + 1 = Mx " + M
 
-L .J%. 

t, o NX Pn! Pmn - Px P m p/r 

The reason for setting up (5b) as separate equations is to provide a
 

suitable form of t 
 t,o when exports exceed imports and an outflow of
 

investment exists rather than an 
inflow. 

The two forms of the equations are placed together below and
 

renumbered for reference purposes. 
 (6a) and (6b) are the same as 

equations (7a) and (7b) of the main text. 

(6a) ," xt,t Px1 
.. t, o Pint P it (M >X) 

Deflated net Terms of trade 
capital flow effect. 
from rest of 
world. 

(6b) to t - . I Pxt. (M (X)Pxt, IxPinm i 
Deflated net Terms of trade 
capital flow effect.
 
to rest of
 
world.
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