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Abstract

Aggregating per capita gross domestic product growth across countries has 
always been a technical problem due to complexities in the relative movements 
of exchange rates, economic output, and populations. As such, the conventional 
approach to aggregating growth across countries suffers from sensitivity to 
exchange rates, as well as from the possibility of aggregate growth rates not 
being convex combinations of individual growth rates. This paper introduces a 
new methodology in aggregating per capita growth rates that does not suffer from 
the drawbacks of the conventional approach. Using a welfare-based approach, it 
is shown that the proposed methodology is robust with respect to exchange rates 
and generates weights that always add up to unity, thus avoiding the anomalies 
that are inherent in the conventional approach. The methodology proposed in the 
paper is applied to calculate aggregate growth rates of 33 developing member 
countries as well as five regional groupings, and the results are compared with 
those arising from the conventional approach. A number of insights arise that 
were previously hidden or inaccessible. 





I.  Introduction

The growth rate of gross domestic product (GDP) as a measure of a country’s economic 
output is often computed to determine whether and to what extent people are becoming 
better or worse off over time. These growth rates are frequently aggregated according 
to economic or geographic criteria to facilitate comparisons across groups of countries.1 
Conventionally, aggregation is done by first converting each country’s GDP to United 
States (US) dollars and calculating its growth rate. The regional aggregated growth rate is 
then calculated using the weighted average of all the countries’ growth rates, the weights 
being the shares of each country’s GDP to total regional GDP. This measures the growth 
in total output of a region in US dollars.

In many applications, however, growth in per capita GDP is a more relevant concept, 
particularly when we are interested in measuring the improvement or decline in the 
welfare of the region’s population. This paper will demonstrate, nonetheless, that the 
aggregated growth rates of per capita GDP derived from the conventional approach are 
not necessarily equal to the weighted average of growth rates of the individual countries 
in the group—i.e., because weights do not always add up to unity. This can lead to 
anomalies such as (i) the growth rate of per capita GDP aggregated over a group of 
countries may lie outside the range of the growth rates of the individual countries in the 
group; (ii) the aggregated growth rate of per capita GDP may be nonzero even if the 
growth rates of the individual countries in the group are all zero; (iii) the aggregated 
growth rate may be positive even if the growth rates of the individual countries in the 
group are all negative; and (iv) the aggregated growth rate may be negative when the 
growth rates of the individual countries are all positive. Moreover, the conventional 
approach depends heavily on the exchange rate used in the calculations, implying that 
changes in exchange rates could be driving the changes in welfare.2 

1 This paper deals with aggregation of growth rates across countries. The issue of aggregating growth rates over 
time has been tackled comprehensively by Kakwani (1997). The methodology presented in this paper can easily be 
combined with that of Kakwani to obtain aggregation of growth rates over time and across countries.

2 The conventional approach involves adding the GDP of individual countries to obtain the GDP of the region, which 
is permissible only if the exchange rates of individual countries exactly reflect their purchasing power parities 
(PPPs). The official exchange rates seldom reflect the countries’ PPP. The PPP exchange rates have been developed 
to address this issue yet are known to be notoriously inaccurate. There are two main limitations to the PPP. Firstly, 
as PPP comparisons weigh prices by share in world consumption, worldwide relative prices tend to closely track 
relative prices in Japan, Western Europe, and the United States. Secondly, to be transitive, PPP comparisons are 
built using the geometric mean of all two-country comparisons. Thus, an error in the exchange rate of even one 
country in the region can bias the measurement of the aggregate growth rate of the entire region.



This paper proposes an alternative methodology to calculate aggregate growth rates that 
is more suitable for welfare comparisons. It derives the aggregate growth rate using an 
additive and separable welfare function that is defined in terms of individual utility and 
applies weights based on the population of individual countries. Unlike the conventional 
approach, exchange rate does not play a role in this alternative methodology and weights 
always add up to unity. Thus, the anomalies outlined above do not arise in the proposed 
method, which is, at the same time, fairly simple to calculate. 

This alternative methodology is applied to analyze the growth performance of 33 
developing member countries (DMCs) of the Asian Development Bank. The paper is 
structured as follows. Section II discusses the conventional approach and its drawbacks. 
Section III derives the new proposed method to aggregating growth rates across 
countries. Section IV presents aggregate growth rates computed by the proposed 
methodology, which are compared with the conventional approach. Section V concludes 
the paper.

II.  The Conventional Approach  

Let Xit and Pit be the real output (i.e., GDP in local currency adjusted for inflation) and the 
population of the ith country in the tth year, respectively. Suppose there are m countries 
and we want to aggregate the growth rates of these m countries. Since the output is 
measured in national currency units of each country in constant terms, the exchanges 
rates ei are fixed over time. However, aggregating growth rates over countries is not 
simple, thus in this circumstance we need to convert the output figures expressed in 
constant national currency into an international currency, such as the US dollar. 

Let ei be the exchange rate for country i that is expressed in terms of local currency units 
per US dollar. Then the total output of m countries in US dollars in year t is obtained as  

X
X
et

it

ii

m

=
=
∑

1

 (1)

On the other hand, the total population of m countries in the tth year can be written as

P Pt it
i

m

=
=
∑

1

 (2)

where t varies from 1 to n, which is the period of interest. Hence, the per capita GDP of 
m countries in US dollars in the tth year would be    

Z
X
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t

t

=  (3) 
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and the annual per capita GDP growth rate across the m countries is 

R
Z Z

Zt
t t

t

=
− −

−
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1

 (4)

where t in this case varies from 2 to n. 

This procedure is referred to as the conventional approach in this paper and is the 
method widely used to aggregate annual growth rates across countries. Having defined 
the conventional method, we now discuss problems that are associated with the method. 
The conventional method has two major drawbacks. 

First, the annual growth rate aggregated over countries (Rt) depends on the exchange 
rate used. It is rather obvious that a fixed exchange rate has to be used over the 
years—that is, ei is fixed for all t. Since exchange rates for the countries fluctuate widely 
over time, a problem in this regard would be selecting a base year. The World Bank 
recognized this problem as early as 1989.

Even if the issue of selecting a base year is resolved, using the official exchange rate 
may create another problem. As widely recognized, the official exchange rates do 
not measure the relative domestic purchasing powers of currencies. To fill this gap, 
purchasing power parity (PPP) conversion factors have been developed, making cross-
country comparison of real GDP possible.3 

To measure the sensitivity of the total growth rate with respect to exchange rate, we 
derive the elasticity of Rt with respect to ei from equation (4):
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where rit  is the growth rate of real per capita GDP of the ith country in year t; ε it  is the 
population growth rate of the ith country in the tth year; ε t  is the population growth rate 
of the region in the tth year; and a X e Xi t i t i t, , /− − −=1 1 1  is the GDP share of the ith country to 
total regional GDP in year t–1.

Equation (5) shows that ηti  can be negative or positive, depending on growth rates in per 
capita GDP and the population of the country. Suppose every country in the region has 
the same population growth rate so that ε εit t= . This will simplify equation (5) to:   

ηti
i t

t
t it

a

R
R r= −( )−, 1  (6)

3 PPP exchange rates are essentially cost of living indices that allow international comparisons of costs of living 
across different countries.
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which suggests that if a country, say, devalues its currency by 1%, the aggregate growth 
rate will increase by ηti  percent, assuming that the growth rate of the country is lower 
than the aggregate growth rate for the m countries.

Note that ηti  is a function of ai t, −1  and ε it . This implies that the exchange rates of larger 
economies with populations growing at slower rates have relatively greater influence on 
the aggregate growth rate calculated using the conventional approach. However, our 
numerical estimates of ηti  suggest that the elasticity can vary widely across countries 
and over time, ranging from –2.5 to 1.8. This shows that the aggregate growth rate is 
highly sensitive to changes in exchange rates. As such, one necessarily asks: what 
exchange rates should be used to calculate the aggregate growth rate given the volatility 
of exchange rates?

The second major drawback of the conventional approach is that weights do not add up 
to unity. Using equations (1) to (4), we can derive the following expression:

1 1
1

+( ) = +( )
=
∑R v rt it it
i

m

 (7)

where     
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it
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1
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It can be easily verified that vit
i

m

=
∑ ≠

1

1 unless it is assumed that all countries that belong 
to a group classification or region have the same growth rate of population, i.e., ε εit t= for 
all i. This is, however, rather a strong assumption. As such, the weights vit  do not add up 
to unity in general. This leads to an anomaly that the growth rate of per capita GDP for a 
group of countries may lay outside the range of the growth rates of individual countries in 
the group. 

To illustrate this anomaly, consider two hypothetical countries, A and B, in Table 1. 
Suppose the population growth rates for A and B are 1.33% and 3%, respectively. As 
such, countries A and B make up a region where the total population grows at a rate of 
2.38%. Suppose further that the growth rate of per capita real GDP is 0.30% for country 
A and 0.65% for country B. It would be intuitive to expect that the growth rate for the 
region would be a convex combination of these two growth rates. However, when the 
conventional method is used, the growth rate of the region as a whole may turn out to 
be higher than either of the two growth rates, as illustrated in a hypothetical example in 
Table 1 (see Example 1). Example 2 in Table 1 presents a case where countries A and 
B have a 0% growth rate but the growth rate aggregated for the two countries results 
in a positive growth rate (0.51%) using the conventional method. Furthermore, example 
3 presents a case where the growth rates of individual countries are both negative 
but the aggregated growth rate for the group of countries is positive (0.28%) using the 
conventional method. 
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Table 1: Three Hypothetical Examples

  Period 1 Period 2 Growth Rate (%)
  Population in Million
Country A 30.0 30.4 1.33
Country B 50.0 51.5 3.00
Region (A + B) 80.0 81.9 2.38
  Example 1
  Per Capita Real GDP in Local Currency
Country A 33.3 33.4 0.30
Country B 160.0 161.0 0.63
  Per Capita GDP in US Dollars
Country A 3.33 3.34 0.30

Country B 32.00 32.20 0.63

Region (A + B) 21.25 21.49 1.12
  Example 2
  Per Capita Real GDP in Local Currency
Country A 33.3 33.3 0.00
Country B 160.0 160.0 0.00
  Per Capita GDP in US Dollars
Country A 3.33 3.33 0.00
Country B 32.00 32.00 0.00
Region (A + B) 21.25 21.36 0.51
  Example 3
  Per Capita Real GDP in Local Currency
Country A 33.3 33.0 -0.90
Country B 160.0 159.7 -0.19
  Per Capita GDP in US Dollars
Country A 3.33 3.30 -0.90
Country B 32.00 31.94 -0.19
Region (A + B) 21.25 21.31 0.28

GDP = gross domestic product.
Source: Author's calculations based on three hypothetical examples.

These examples demonstrate a major flaw that is inherent in the conventional approach 
in terms of violating basic intuitive properties of aggregation. More importantly, such 
a methodological drawback suggests that the aggregate growth rate derived from the 
conventional method may not be appropriate to assess whether people living in the 
region are becoming better (or worse) off than they actually are. All in all, this study seeks 
to propose an alternative approach to aggregating growth rates across countries that 
addresses the major drawbacks of the conventional approach.  
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III.  A New Approach Based on a Welfare Function

The proposed approach to aggregate growth rates is based on a welfare function that 
is defined over a set of countries. Let us begin by defining the per capita GDP of the ith 
country in year t expressed in US dollars as follows:

y
X

P eit
it

it i

=  (9)

where ei is the exchange rate or a conversion factor that converts GDP of a country into 
a common currency, in this case US dollars. The conversion to a common currency is 
necessary to compare the utility of the ith country with that of the jth country. Let u(.) 
be a monotone increasing function that maps per capita GDP to utility (i.e., welfare), 
such that  u(yit) is the level of welfare enjoyed by an individual living in the ith country in 
year t.4 Note that u(yit) is comparable over time and across countries, provided ei  is an 
appropriate conversion factor. 

Assuming that the welfare of every individual in every country has the same weight, and 
aggregate welfare is additive, we can obtain the average welfare of individuals in the 
group of m countries by the weighted average of welfare in individual countries, with the 
weight proportional to their population:5 
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1  is the population share of the ith country in year t. In addition, let yt  
be the level of per capita GDP that would result in Wt

 if per capita GDP were distributed 

equally among individual countries included in the group. Since α it
i

m

=
=
∑ 1

1

, yt  must satisfy 
the following:

u y u yt it it
i

m

( ) = ( )
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 (11) 

As such, yt  can be used as an indicator for the welfare of m countries in year t. It should 
be noted that this idea of equivalent level of per capita GDP is similar to the concept of 
equally distributed level of income introduced by Atkinson (1970) in connection with the 
measurement of income inequality. 

We now define the aggregate growth rate for m countries in year t as: 

4 It is assumed that all individuals living in a country enjoy the same level of welfare. Although this assumption is 
never valid, growth rates are always calculated based on this assumption, the main reason being that national 
accounts do not provide information on the output produced by individuals within countries.  However, if this 
information were available, the proposed methodology could take into account within-country inequalities.

5 Additivity means that the total welfare of m individuals, for example, is the sum of the welfare of each individual.
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which can be shown to be invariant to a positive linear transformation of the utility 
function.

To compute rt , we first need to specify the utility function. A function that satisfies all the 
desirable properties of a utility function is the logarithmic function. Applying the logarithmic 
function to equations (11) and (12), we obtain:

log log log

log log, ,
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which measures the change in welfare of m countries between t – 1 and t. This change 
takes place due to two factors: the change in the proportions of the population of the 
countries from α it −1  to α it  and the change in the utilities of the countries from logyit −1  to 
logyit . Equation (13) can be written more clearly as
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to reflect this, where 

α α αit it it= +( )−
1
2 1

.

The first term on the right-hand side in equation (14) shows the welfare change in the 
group resulting from the changes in the utilities of individual countries, while the second 
term represents the change in welfare that is attributed to the change in the population 
proportions among the m countries. Factors that change the population proportions 
are, by and large, long-term in nature, while factors that contribute to the growth rates 
of individual countries are short-term in nature. The second term may be important in 
understanding how changes in the population compositions among individual countries in 
the group impact the aggregate welfare of the group. For instance, there will be welfare 
gains (losses) in the group if relatively richer countries have higher (lower) growth rates in 
their population. 

The growth rate that corresponds to the change in utilities of individual countries is given 
by:

log log log*
,1

1
1+( ) = ( ) − ( ) 

=
−∑r y yt it

i

m

it i tα  (15)

Recall that the growth rate of the ith country in year t—computed from the per capita 
GDP in time series in constant local currency—can be expressed as:
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which, on dividing both sides by ei, leads to 
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Substituting equation (16) into (15), we obtain

log log*1 1
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itα  (17)

which provides a method of computing the aggregate growth rate of a group of m 
countries. 

In applying (17), only two parameters are required to calculate average per capita GDP 
growth rates: population shares and real growth rates for individual countries in the group. 
As such, the proposed method is far simpler than the conventional method. 

Unlike the conventional method, the exchange rate does not enter the calculations for 

aggregate growth rate ( rt
* ) using the proposed approach. It should be noted that among 

the class of utility functions that have desirable properties, only the logarithmic utility 
function allows the aggregate growth rate to be independent of the exchange rate. Since 

α it
i

m

=
∑ =

1

1 is always true, the left-hand side of (17) is a convex combination of the right-
hand side so the anomaly from the conventional approach will never arise using the 
proposed approach. 

It can be seen that the conventional method is based on the linear utility function 
u y yit it( ) = , which does not take income inequality across countries into consideration. 
Using the logarithmic function in the proposed method implies an aversion to slow growth 
or contraction, which means that reductions in welfare are given more attention in the 
aggregation process. Holding population shares constant, countries that grow faster 
are given a smaller weight in the aggregation compared to those that grow slower—a 
natural consequence of the curvature of the logarithmic function. Likewise, countries 
that experience a contraction in per capita GDP are given the most weight in the 
aggregation.6 This leads to aggregate growth rates that are more sensitive to slow or 
negative welfare growth in individual countries. 

6 To illustrate, suppose per capita GDP in country A grows by 10% and that in country B grows by –10%, both 
countries having identical populations and GDP in t – 1 (also assume identical population growth for simplicity). 
In the conventional approach the aggregate growth of the two countries is 0% as the growth rates of the two 
countries cancel out (identical population shares and GDP shares in t – 1). But under the proposed approach the 
aggregate growth is –0.5% due to the added weight given to negative growth.
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IV.  Empirical Illustration

This section presents analyses of empirical data on the aggregated growth performance 
of 33 DMCs included in the study as well as five regional groupings. 

Table 2 shows the annual growth rates for the 33 countries computed by the conventional 
and proposed method over 1993–2008.7 The two methods give rise to different results. In 
1993–1994, for instance, the conventional approach showed a growth rate of 6.82% for 
the 33 countries, while the proposed method suggested a slightly higher growth rate of 
7.02% for the same set of countries. While the difference in growth rates between the two 
methods is generally small, it becomes substantial in 1997–1998, with the growth rates 
being 0.28% and 2.85% using the conventional and proposed approach, respectively.    

Table 2: Aggregate Per Capita GDP Growth Rates among 33 DMCs (percent)

Conventional Proposed
Excluding PRC and India

Conventional Proposed
1993–94 6.82 7.04 4.12 2.97
1994–95 6.77 6.79 5.00 4.01
1995–96 6.27 6.47 4.58 4.07
1996–97 4.49 4.66 2.51 2.49
1997–98 0.28 2.85 –7.08 –3.91
1998–99 5.11 5.02 3.51 2.32
1999–00 5.47 4.93 5.23 4.22
2000–01 4.39 4.70 1.59 2.26
2001–02 5.21 4.84 3.66 3.16
2002–03 6.52 6.88 3.28 3.85
2003–04 7.01 7.21 4.58 4.83
2004–05 7.40 7.67 4.27 4.79
2005–06 8.14 8.28 4.94 4.98
2006–07 8.85 8.69 4.96 5.25
2007–08 5.82 6.20 2.71 3.99

DMC = developing member country, PRC = People’s Republic of China.
Source:  Author’s calculations.

Table 2 also shows the aggregate growth rates excluding the People’s Republic of 
China (PRC) and India—both of which have seen rapid growth over the last 15 years or 
so—using the two methods. The results reveal that there are very big differences in the 
growth rates for the DMCs as a whole if the growth rates of both the PRC and India are 
excluded. The evidence is particularly telling during the Asian 1997/1998 financial crisis. 
When the PRC and India are excluded from the DMCs, the growth rate aggregated over 
the DMCs turns out to be highly negative in 1997–1998: –7.08% using the conventional 
approach versus –3.91% using the proposed method. This result suggests that the 

7 Individual per capita GDP growth rates for the 33 DMCs are available from the author upon request.
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impacts of the Asian financial crisis in the 1990s, though not quite so bad for the Indian 
and the PRC economies, were rather dismal for the other major economies among the 
DMCs, such as Indonesia, the Republic of Korea, and Thailand. Notice in particular 
that the conventional method considerably amplifies the adverse impact of the crisis in 
1997–1998 on the growth performance of the DMCs excluding the PRC and India. 

A similar story emerges for the recent global financial crisis. In 2007–2008, the aggregate 
growth rate dropped after reaching its peak in the previous year, as shown by the two 
methods in Table 2. It should be pointed out, however, that the recent global financial 
crisis had a smaller impact on DMCs relative to the earlier Asian crisis in terms of 
reduction in growth rates. Despite the global crisis, the aggregate growth rate in DMCs 
remained positive at 5.82% and 6.20%, using the conventional and proposed methods, 
respectively. The results show, however, that the PRC and India contributed significantly 
to this growth and that the growth rate aggregated over the DMCs would be far lower in 
the period 2007–2008 if these two countries were excluded. This finding suggests that 
compared to the Asian crisis in the late 1990s, the negative impact of the recent global 
crisis on growth rates was relatively small among DMCs (albeit big for some individual 
countries such as Singapore).

Tables 3–7 present aggregate growth estimates for five regional groupings in Asia. As 
might be expected, the growth performance has not been uniform as some regions had 
higher growth rates than others. In the period 1993–2008, the growth performance of 
East Asia has been considerably superior to that of the other four regions (Table 3). 
This is mainly attributed to two economies in the region, the PRC and the Republic of 
Korea, which have performed well over the period. Moreover, as shown in Tables 4 and 
5, growth has consistently been higher in South Asia than in Southeast Asia beginning 
in 1995–1996 due to India’s significant contribution to the regional growth performance. 
This finding emerges from both approaches, although there are differences in growth 
magnitudes. 

Central Asia experienced poor growth rates in the first half of the 1990s mainly due 
to their difficult transition into market-based economies. But despite this poor start, 
Central Asia has been on a rapid growth path until the recent global crisis. In the period 
2007–2008, the growth rate aggregated over the region almost halved compared to the 
previous year, dropping from 10.80% to 5.05% based on the conventional approach 
and from 10.05% to 6.05% using the proposed method (Table 6). This suggests a 
considerable impact of the global financial crisis on Central Asia. On the other hand, the 
aggregate growth performance in the Pacific was in fact much better during the recent 
crisis period than during the late 1990s and early 2000s (Table 7). The growth rate 
aggregated over the Pacific countries was mostly negative in the period 1993–2002 but 
has become positive since 2002–2003. The two methods echo the same message in this 
regard, which should not imply that the two methods will always yield similar conclusions. 
We have shown, however, that the new method does not suffer from the anomalies and 
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problems associated with using exchange rates, which would render results obtained 
using the conventional method inherently suspicious. 

Table 3: Growth Rates in East Asia (percent)

  Conventional Proposed
1993–94 10.39 11.61
1994–95 8.84 9.57
1995–96 7.67 8.69
1996–97 6.98 7.99
1997–98 2.94 6.14
1998–99 6.75 6.63
1999–00 7.60 7.61
2000–01 6.30 7.31
2001–02 7.67 8.26
2002–03 7.66 9.02
2003–04 8.37 9.24
2004–05 8.51 9.52
2005–06 9.74 10.73
2006–07 10.89 12.06
2007–08 7.17 8.13

Note:  East Asia includes the People’s Republic of China; Hong Kong, China; the Republic of Korea, and Mongolia.
Source:  Author’s calculations.

Table 4: Growth Rates in Southeast Asia (percent)

  Conventional Proposed
1993–94 6.21 5.75
1994–95 6.57 6.32
1995–96 5.75 5.71
1996–97 2.67 3.10
1997–98 –9.34 –8.19
1998–99 2.08 1.56
1999–00 4.93 4.41
2000–01 0.88 2.08
2001–02 3.46 3.62
2002–03 4.02 4.16
2003–04 4.85 4.63
2004–05 4.27 4.57
2005–06 4.67 4.72
2006–07 5.10 5.36
2007–08 3.12 3.76

Note:  Southeast Asia includes Cambodia, Indonesia, the Lao People’s Democratic Republic, Malaysia, the Philippines, Singapore, 
Thailand, and Viet Nam.

Source:  Author’s calculations.
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Table 5: Growth Rates in South Asia (percent)

  Conventional Proposed
1993–94 4.08 4.11
1994–95 5.00 4.94
1995–96 4.93 4.92
1996–97 1.94 2.06
1997–98 3.71 3.75
1998–99 4.80 4.75
1999–00 2.41 2.50
2000–01 2.87 3.00
2001–02 2.00 2.00
2002–03 5.94 5.82
2003–04 6.29 6.19
2004–05 7.21 7.02
2005–06 7.45 7.23
2006–07 6.89 6.76
2007–08 5.40 5.30

Note:  South Asia includes Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka.
Source:  Author’s calculations.

Table 6: Growth Rates in Central Asia (percent)

  Conventional Proposed
1993–94 –12.76 –12.10
1994–95 –6.44 –5.34
1995–96 0.21 –0.20
1996–97 2.53 3.10
1997–98 1.63 3.20
1998–99 3.71 4.19
1999–00 7.54 6.63
2000–01 9.62 7.89
2001–02 7.81 6.57
2002–03 8.44 7.58
2003–04 8.68 8.24
2004–05 10.05 8.87
2005–06 11.78 10.01
2006–07 10.80 10.05
2007–08 5.05 6.05

Note:  Central Asia includes Armenia, Azerbaijan, Georgia, Kazakhstan, the Kyrgyz Republic, Tajikistan, Turkmenistan, and 
Uzbekistan.

Source:  Author’s calculations.
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Table 7: Growth Rates in the Pacific (percent)

  Conventional Proposed
1993–94 3.21 3.26
1994–95 –3.38 –3.81
1995–96 3.86 4.17
1996–97 –5.12 –5.29
1997–98 –4.02 –4.46
1998–99 0.44 0.08
1999–00 –4.50 –4.74
2000–01 –2.13 –2.40
2001–02 –1.84 –2.13
2002–03 0.11 0.19
2003–04 1.37 1.16
2004–05 0.82 1.07
2005–06 1.07 0.96
2006–07 1.80 2.97
2007–08 2.51 3.09

Note:  The Pacific includes Fiji, Kiribati, Micronesia, Papua New Guinea, Samoa, Solomon Islands, Tonga, and Vanuatu.
Source:  Author’s calculations.

V.  Conclusion

Aggregating per capita GDP growth across countries has always been a technical 
problem among development researchers due to the complexities in the relative 
movements of exchange rates, economic output, and populations. As such, the 
conventional approach to aggregating growth across countries suffers from sensitivity 
to exchange rates, as well as from the possibility of aggregate growth rates not being 
convex combinations of individual growth rates.

This paper proposes a new methodology in aggregating per capita growth rates that does 
not suffer from the issues outlined above. Using a welfare-based approach in aggregating 
growth rates, it is shown that the proposed methodology is robust with respect to 
exchange rates and generates weights that always add up to unity, thus avoiding the 
anomalies that are inherent in the conventional approach. 
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