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1.

Introduction

Ruffin (2009) develops a model of inter-personal trade with many individuals. In the Ruffin
(2009) model, individuals are different from each other, in the sense that each has a
comparative advantage in a different good. He shows that the gains from specialisation
according to comparative advantage are larger, the larger is the population involved.
This note extends the model developed in Ruffin (2009) by including both comparative
advantage and external scale economies. The main idea is that not only are individuals
different from each other, but there are additional gains from specialisation; it may be that
individuals gain experience from repeating the production process and therefore become
more efficient. The main result we obtain is that external scale economies play a bigger role
in the gains from trade than comparative advantage as the number of goods and individuals
rises.
In terms of related literature, Ethier (1982) develops the modern theory of international trade
with external scale economies, while Grossman and Rossi-Hansberg (2010) provide a more
recent treatment. Ruffin (1988) develops an alternative model of inter-personal trade. Kremer
(1993) shows that population size is a key determinant of technological change, while
Caballero and Lyons (1990) show that external scale economies are important in European
industry.
2.

The model

There are 𝑛 individuals and 𝑛 goods, 1, … , 𝑛. Each individual has 1 unit of labour. Individual
𝑗 has a comparative advantage in good 𝑗; the production functions for individual 𝑗 take the
following form:
𝛽

𝑞𝑗 = 𝐿𝑗

𝑞𝑖 = (𝛼𝐿𝑖 )𝛽

𝑖≠𝑗

𝛽>1

𝛼<1

(1)

That 𝛽 > 1 signifies that the production technology exhibits external scale economies: the
more that is produced, the lower the average cost. Similarly, 𝛼 < 1 signifies that individual 𝑗
has a comparative disadvantage in goods 𝑖 (equivalently, a comparative advantage in good 𝑗).
Each individual’s utility is a Cobb-Douglas function:
1

𝑈 = 𝑛𝜃+1 ∏𝑛𝑖=1 𝑐𝑖𝑛 ,

𝜃>0

(2)

Where the term 𝑛𝜃+1 indicates that individuals have a love for variety . In autarky, each
individual 𝑗 will produce all goods, and given the Cobb-Douglas utility, will devote 1⁄𝑛
labour to each good, producing (1⁄𝑛)𝛽 units of good j and (𝛼⁄𝑛)𝛽 units of all other goods 𝑖.
Utility under autarky will be:
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(3)

Note that the love for variety term 𝑛𝜃+1 plays no role in the gains from trade results below, since it cancels out
of the respective formulae. It has been retained to highlight the similarity with the formulation in Ruffin (2009).
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Ethier (1982) emphasises the possibility of multiple equilibria in the presence of external
scale economies when trade is allowed. Briefly, (possibly unstable) equilibria exist in which
countries may be specialised in any of the 𝑛 goods, or incompletely specialised in some
combination of them. To illustrate the main point of this paper, we focus on the equilibrium
in which the patterns of trade are consistent with natural comparative advantage. In this case,
when there is free inter-personal trade, each individual will specialise in the good in which he
has a comparative advantage, and import the other 𝑛 − 1 goods from the other 𝑛 − 1
individuals. Following Ruffin (2009), assume that individuals behave competitively and
hence prices of all goods are the same. Therefore, output of each good is equal to 1, so
consumption of each good by each individual is equal to 1⁄𝑛. Free trade utility is therefore:
𝑈𝑇 = 𝑛𝜃
(4)
Define the gains from trade as the ratio between free trade and autarkic utility. The gains
from trade are:
𝑈

𝐺𝑇𝑂𝑇𝐴𝐿 = 𝑈𝑇 = 𝑛𝛽−1 𝛼 𝛽�

Gains from trade arise since 𝐺𝑇𝑂𝑇𝐴𝐿 > 1.

𝐴

1−𝑛
�
𝑛

(5)

If 𝛽 = 1, then the model reverts to that of Ruffin (2009), in which there are no external scale
economies, only differences in productivity across countries. In this case, comparative
advantage is the only reason for trade between countries. As a result,
1−𝑛

𝐺𝐶𝐴 = 𝛼 𝑛
(6)
so the gain from trade always increases in the number of goods (and individuals) 𝑛, but at a
decreasing rate.
If 𝛼 = 1, then the model only has external scale economies, and no comparative advantage.
In this case, the gain from trade arises because individuals will experience lower costs when
they specialise. Hence:
𝐺𝑆𝐶𝐴𝐿𝐸 = 𝑛𝛽−1
(7)
so that the gain from trade increases in 𝑛 but also at a decreasing rate if 𝛽 < 2.

We can decompose the total gains from trade into the component derived from comparative
advantage alone, the component derived from external scale economies alone, and the
component derived from the interaction between comparative advantage and external scale
economies as follows:
(1−𝛽)(𝑛−1)

𝑛
𝐺𝑇𝑂𝑇𝐴𝐿 = 𝐺𝐶𝐴 × 𝐺𝑆𝐶𝐴𝐿𝐸 × 𝛼
(8)
Where the last term is the gain from the interaction between comparative advantage and
external scale economies; it may be interpreted as the additional gain from having
comparative advantage in the presence of external scale economies, or vice versa. This term
is always greater than 1; there is complementarity between external scale economies and
comparative advantage. If either 𝛼 or 𝛽 is equal to 1, this interaction term vanishes 2. Figure 1
2

The complementarity between external scale economies and comparative advantage arises because of the way
the production functions have been formulated in equation (1).
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shows the decomposition of the gains from trade as a function of 𝑛, drawn for 𝛼 = 0.4 and
𝛽 = 1.3.

Figure 1 shows that the gains from external scale economies increase faster in 𝑛 than do the
gains from comparative advantage. This can also be seen by dividing equation (7) by
equation (6). This gives:
𝐺𝑆𝐶𝐴𝐿𝐸
𝐺𝐶𝐴

= 𝑛𝛽−1 𝛼

𝑛−1
𝑛

(9)

This expression increases as 𝑛 increases; that is, the gains from external scale economies
become more important relative to the gains from comparative advantage as 𝑛 increases, as
shown in Figure 1.
Setting 𝐺𝐶𝐴 = 𝐺𝑆𝐶𝐴𝐿𝐸 allows us to solve for the value of 𝑛 for which the gains from
comparative advantage are equal to the gains from external scale economies:
𝑛∗

1

(𝑛∗ )𝑛∗−1

= 𝛼 1−𝛽
(10)
∗
From equations (9) and (10), values of 𝑛 greater than 𝑛 imply that the gains from external
scale economies exceed those from comparative advantage. Hence we have:

Proposition 1: As the number of goods and individuals 𝑛 → ∞, the gains from trade
predominantly result from external scale economies, not comparative advantage.
What Proposition 1 says is that as global markets become more integrated, and the number of
goods and trading partners increases, external scale economies will become an increasingly
important source of the gains from trade.
Figure 1: Decomposition of the gains from trade.
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Each individual will export the good in which he is specialised, and will import the remaining
𝑛 − 1 goods. The volume of inter-personal trade is the same as in Ruffin (2009). Since there
are 𝑛 individuals, each producing one unit of one good in the free trade equilibrium, the
volume of trade is 𝑛 − 1, so the share of trade in GDP is (𝑛 − 1)/𝑛, which is increasing in
the number of goods and individuals 𝑛. Hence the larger the population, the larger the share
of inter-personal trade in GDP.
3.

Conclusions

In this note, we extend the model of inter-personal trade developed in Ruffin (2009) to
compare the contributions of comparative advantage and external scale economies to the
gains from trade. In the model, as the number of goods and individuals increases, the gains
from specialisation due to external scale economies outweigh the gains from comparative
advantage. The larger the population, the more specialised individuals become in production
relative to consumption, and inter-personal trade as a share of output increases. External scale
economies add another source of gains from trade, and hence further justify the argument for
trade liberalisation.
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