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Abstract
This paper identifies, measures, and compares the main factors explaining nominal GDP growth in
two dozen open economies. The analysis goes beyond the standard Solow approach by disaggregating
outputs, by accounting for terms-of-trade changes, and by being based on a flexible representation of
the aggregate technology, with special allowance for foreign trade. The results demonstrate the
overwhelming importance of capital accumulation and technological change in explaining real growth.
Movements in the terms of trade play a significant role in many countries as well. The contribution of
labor is found to be negligible, or even negative, in most European countries.
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1. Introduction
From 1967 to 1996, GDP growth averaged 48.8% in Turkey, but it barely reached 5.7% in
Switzerland. How can such large differences be explained? Many reasons can be invoked.
Besides the obvious fact that inflation has widely varied across nations, there are real factors,
too, such as uneven rates of technological change, differences in the rate of capital
accumulation, differences in employment growth, and uneven terms-of-trade movements.
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The purpose of this paper is to identify, to measure, and to compare the main factors
explaining nominal GDP growth in a number of open economies. We will use an indexnumber decomposition that has a strong theoretical foundation, being based on the GNP/GDP
function approach to modeling the production sector of an open economy.1 This technique
builds on the pioneering work of Diewert and Morrison (1986) who examined the welfare
effects of technological change and terms-of-trade shifts.2
Much of the recent work on growth accounting has focused on the effects of technological
change and increases in domestic factor endowments, especially the supply of capital (see
Mankiw, Romer, & Weil, 1992; Pack & Page, 1994; Young, 1994a, 1994b, for instance). A
controversy has developed regarding the relative importance of these factors, with some
authors stressing the role of technological change and productivity shocks, and others
adopting a more conventional view by mostly crediting the process of investment and capital
accumulation. It is likely, however, that in most cases both factors are simultaneously at work,
and that any discussion as to the relative importance of these two forces can only progress on
the basis of additional empirical evidence. In fact, it probably would be most useful to first
refine the measurement of the various factors at work, and to ensure that all major growth
determinants have indeed been taken into account. In this regard, it strikes us that previous
work has generally neglected the impact of terms-of-trade changes. This is all the more
surprising that foreign trade has often been cited as a major factor explaining economic
growth.3 As noted by Diewert and Morrison (1986), an improvement in the terms of trade is
similar to a technological progress since it makes it possible for a country to increase its net
output for any given amount of domestic inputs. A deterioration, on the other hand, is
equivalent to technological regress, and it reduces the net amount of goods that a country
obtains for a given effort.
With a few exceptions, growth accounting is based on the method developed by Solow
(1957).4 That is, the technology is described by an aggregate production function. All outputs
are aggregated, and two inputs—labor and capital—are considered. The functional form is
Cobb–Douglas.5 The model then decomposes growth into three parts: the contribution of
labor, the contribution of capital, and an unexplained residual that is interpreted as the
contribution of technological change. This calculation can easily be done, based on the
knowledge of the data alone, and of the average share of labor and capital in total costs.
1

See Kohli (1978, 1991), and Woodland (1982). This approach recognizes the fact that the bulk in world trade
is in raw materials and in intermediate goods, and that even most so-called finished products must still flow
through the domestic production sector before reaching final demand. Similarly, exports are used as an input by
the foreign technology, and they are thus not ready to meet final demand. As such, they are conceptually different
from goods intended for domestic use that can therefore be viewed as nontraded goods.
2
See Kohli (1990, 1991) and Morrison and Diewert (1990) for additional details.
3
See Pack and Page (1994), for instance.
4
See Christensen, Cummings, and Jorgenson (1980) for a decomposition based on the Translog production
function.
5
Thus, Mankiw et al. (1992) explicitly use the Cobb – Douglas functional form, whereas Young (1994a,
1994b) measures total factor productivity growth by the difference between the growth rate of output per worker
and a constant proportion of the growth rate of capital per worker.

