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This paper attempts to scrutinize the co-integration relationship between
consumption, income and gdp per capita in panel data series. We have
applied unit root test, co-integration test and fmols estimation technique
to analyze the data. Data covers 11 Asian countries of three income cate-
gories – lowermiddle income, uppermiddle income and high income. The
study contemplated the annual observations of 35 years from 1980 to 2014.
Study revealed that the association between consumption and income is
stronger in lower and upper middle income countries. The low level of in-
come determines its maximum use predominantly for consumption. The
relation between consumption, income and gdp per capita is stronger for
lower middle income countries, thereby the countries with higher income
generally tend to make big investments.
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Introduction
Rationale people always think at margin and cut their coat according to
their cloth. This proverb clearly supports the famous Keynesian theory,
where consumption is a function of income. Consumption behavior is
mostly determined by income level, better income level ensures satis-
factory level of consumption. But the influences of regional and cultural
differences cannot be ignored to explain people’s consumption behavior
(how consumers like to spend) as well as their easy access to better earn-
ing source. Katona (1960, 22), for example, claimed that the ability to buy
is not enough, because consumption expenditures are also dependent on
the willingness to buy. This willingness is influenced by individual ratio-
nales, such as attitudes and prospects of future income, and by the state of
the whole economy, which create a general optimistic (positive) or pes-
simistic (negative) environment.
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Income affects consumption choices and it’s very obvious, then these
consumption expenditures directly affect gross domestic product (gdp)
in any economy. Because consumption is one of the principal compo-
nents of gdp, especially in less developed countries.
Generally, people never spend their whole earning just for consump-

tion and this remained amount is said as savings in economic theory. So,
income is a sumof consumption and savings (which can be said as invest-
ment as well). In this point, Keynes (2009, 158) suggested that individuals
tend to increase consumption as their income increases, but to a lesser ex-
tent. This fundamental psychological law states that as the level of income
increases, the difference between income and consumption increases as
well.
This paper investigates the relationships between consumption, in-

come and gdp but in per capita formon panel data (sumof cross-section
and time series data) for income categorized countries-lower middle in-
come, upper middle income and high income. To ascertain the long run
association between consumption, income and gdp, we conducted three
different tests of cointegration and fmols to measure the strength of re-
lationship between income and consumption.
Themain purpose of this paper was to analyze the differences that may

appear in association income and consumption variables when differ-
ences of income level and country regions exists. This study is emphasiz-
ing in a small portion of this broad macroeconomic issue, because there
are many other variables rather than income that can influence people’s
consumption decisions and gross domestic product (gdp).

Data Description
To ascertain the relationship pattern between consumption, income and
gdp per capita during 1980–2014, eleven (11) countries of Asiawere taken
into account on the basis of the data availability. These countries were
again divided in 3 categories of income such as lower middle income, up-
per middle income and high income countries.World Bank classification
is used to classify the countries on income base (table 1) followingDiacon
and Maha (2015).
The variables of interest in this study were: private consumption per

capita (expressed in the form of household final consumption expendi-
ture per capita), adjusted net national income per capita and gdp per
capita as a proxy of the level of standard of living. All the variables are in
natural logarithm form.
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table 1 Lists of Country Panel Data

Lower-Middle Income
Countries

Upper-Middle Income
Countries

High Income Countries

us$ 1,006–3,955 us$ 3,956–12,235 > us$ 12,236

Bangladesh (Southern) Malaysia (South-eastern) Singapore (South-eastern)

India (Southern) Thailand (South-eastern) Japan (Eastern)

Sri Lanka (Southern) China (Eastern) South Korea (Eastern)

Indonesia (South-eastern)

Philippines (South-eastern)

notes For 2018 fiscal year, gni per capita is calculated using the World Bank Atlas
method. Based on data from The World Bank (http://data.worldbank.org).

table 2 Descriptive Statistics, by Logarithmic Variable

Variable Lower-middle income Upper-middle income High income

() () () () () ()

gdp . . . . . .

Con . . . . . .

Inc . . . . . .

notes Column headings are as follows: (1) mean, (2) standard deviation. Definitions:
gdp – gdp per capita (current us$), Con – household final consumption expenditure
per capita (current us$), Inc – adjusted net national income per capita (current us$).

World Bank provides household final consumption expenditure per
capita in constant 2010 us$ for all panel except China. Household final
consumption expenditure per capita in constant 2010 us$ data of China
was only available from year 1990 in wdi but our data span starts from
1980. Sowe have taken consumption expenditure per capita data of China
in constant 2005 us$ from 1980–2014. Then we transformed household
consumption expenditure per capita data of all panel in current us$ using
the inflation conversion factors (Sahr 2016), to have the same unit mea-
sures. But the other variables (adjusted net national incomeper capita and
gdp per capita) are already in current us$. All the tests were performed
in EViews 9.
Major shortcoming of cross-country time series analysis is data quality

and comparability. Data collection techniques and coverage, in particu-
lar, are not unique and can vary from country to country and from one
period to another within the same country. To overcome the problem of
data lacking, we selected into analysis only the countries with consistent
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data. Because of the different definitions of some indicators (the different
measures of gross domestic product per capita, for example), we could not
mix the data sources and we have confined to a single one – the World
Bank.
The World Bank’s country income classification is dynamic: a country

can move annually to another category (according to its level of income)
and the reference values of gross national income (gni) per capita vary
in time. In our analysis, we have chosen the most recent classification,
available for the 2018 fiscal year, to allocate each considered country to a
given panel (lower middle, upper middle- and high-income countries).
The analyzed time series overlaps over a period of 35 years, from 1980 to
2014.

Background of the Study
With the development of an economy (i.e. higher gdp), purchasing
power increases with increased per capita income. Then income raises
the consumption expenditures and also raises the standard of living. This
flow of income, consumption and gdp per capita is clearly evident from
the figures of income classified countries.
The average net income and the average gdp per capita increased

stronger than consumption from 2007 (figure 1) but before that they
had to consume 100  of their income with no savings. In upper middle
income countries, after 1993, the net average income started to increase
with a small drop (from the 1998 to 2004). Though their gdp per capita
was unaffected during the period unless the crisis year (2008 to 2009).
From 1991, the average net income and the average gdp per capita were
always remained above the consumption constantly (figure 3). Although
the growth rate of consumption expenditure in lower middle income
countries is a bit faster than high income countries.
The average net income and the average gdp per capita increased

stronger than consumption from 2007 (figure 1) but before that they
had to consume 100  of their income with no savings. In upper middle
income countries, after 1993, the net average income started to increase
with a small drop (from the 1998 to 2004). Though their gdp per capita
was unaffected during the period unless the crisis year (2008 to 2009).
From 1991, the average net income and the average gdp per capita were
always remained above the consumption constantly (figure 3). Although
the growth rate of consumption expenditure in lower middle income
countries is a bit faster than high income countries.
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figure 1 Lower-Middle Income Countries (Based on data from The World Bank,
http://data.worldbank.org)

figure 2 Upper-Middle Income Countries (Based on data from The World Bank,
http://data.worldbank.org)

The remarkable thing from the above three graphs is that the average
net income and the average gdp per capita of upper middle and high
income countries has responded quickly during the crisis year than lower
middle income countries. But the slope of per capita consumption has
increased more (lower middle income countries) than other countries.
Generally, people do not response instantly with increased income and

gdp. Because of having habituated with a living standard, it is difficult to
change it all on a sudden. So for the adjustment of increased expenditure,
people have to cut their savings with the hope that income will restore to
the previous value.
Several noticeable facts are evident from South-Asian countries graph-

Volume 17 · Number 2 · 2019



118 Sima Rani Dey

figure 3 High Income Countries (Based on data from The World Bank,
http://data.worldbank.org)

ical presentations. Household consumption expenditure per capita was
higher than gdp and income per capita as well as their consumption ex-
penditure is increasing consistently with increasing gdp and income per
capita from 2008 (lower middle income). Though gdp per capita was
higher since 1990’s but income per capita experienced fluctuations and
started to rise than consumption expenditure per capita from 2005 (up-
per middle income).
After 1988’s, gdp and income per capita is greater than consumption

expenditure per capita but experiencing a small drop at the beginning of
2000, the income per capita again started to increase. This characteristics
of high income countries ofAsia is consistentwithKeynes’ remarkswhich
is – the difference between income and consumption grows along with
the rising levels of income and consumption, with some fluctuations in
high income countries. It is very obvious that consumption expenditure
increases with increasing level of income and also increases savings that
indirectly increases the gross domestic product.

Econometric Methodology

Existence of no unit root in panel data is required to ignore the dubious
result of the estimation. Thus, our econometric methodology proceeds in
four stages. First, we implement common (Levin, Lin, and Chu 2002 and
Breitung 2000) and individual (Im, Pesaran, and Shin 2003, adf-Fisher
Chi-square and pp-Fisher Chi-square define by Maddala and Wu 1999
and Choi 2001) unit root test to ascertain the order of integration of the
variables.
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We mainly implement the following equation:

Conit = α1 + α2Incit + εi1t . (1)

Then

gdpit = β1 + β2Conit + β3Incit + ε2it . (2)

Second, conditional on finding that all variables are integrated of order
one; we test for panel cointegration to confirm the existence of long run
relationship.Given that each variable is integrated of order one,we test for
panel cointegration equilibrium relationship between the variables using
the approach of Pedroni (1999), Kao (1999)which is Engle-Granger (1987)
two step residual based test and Fisher which a combined Johansen test
of cointegration.
Pedroni (1999) considers the following time series panel regression

yit = αit + δitt + Xiβi + eit, (3)

where yit and Xit are the observable variables with dimension of (N ∗
T) × 1 and (N ∗ T) ×m, respectively. Pedroni (1999) derives seven panel
cointegration test statistics as well. Of these seven statistics, four are based
on within-dimension, and three are based on between-dimension. The
seven Pedroni’s statistics for testing cointegration are:
Panel ν-statistic:

Zν = T2N
3
2

⎛⎜⎜⎜⎜⎜⎜⎝
N∑
i=1

T∑
i=1

L̂−211i ε̂
2
i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
−1
. (4)

Panel ρ-statistic:

Zρ = T
√
N

⎛⎜⎜⎜⎜⎜⎜⎝
N∑
i=1

T∑
i=1

L̂−211i ε̂
2
i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
−1 N∑

i=1

T∑
i=1

L̂−211i (ε̂i,t−1Δε̂i,t − λ̂i). (5)

Panel t-statistic (non-parametric):

Źt =

⎛⎜⎜⎜⎜⎜⎜⎝σ2
N,T

N∑
i=1

T∑
i=1

L̂−211i ε̂
2
i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
− 1

2 N∑
i=1

T∑
i=1

L̂−211i (ε̂i,t−1Δε̂i,t − λ̂i). (6)

Panel t-statistic (parametric):

Źt =

⎛⎜⎜⎜⎜⎜⎜⎝s̃2N,T

N∑
i=1

T∑
i=1

L̂−211i ε̂
2
i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
− 1

2 N∑
i=1

T∑
i=1

L̂−211i ε̂i,t−1ε̂i,t−1 − Δε̂i,t). (7)
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Group ρ-statistic:

Z̃ρ = T
√
N

N∑
i=1

⎛⎜⎜⎜⎜⎜⎜⎝
T∑
i=1
ε̂2i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
−1 T∑

i=1
(ε̂i,t−1Δε̂i,t − λ̂i). (8)

Group t-statistic (non-parametric):

Z̃t =
√
N

N∑
i=1

⎛⎜⎜⎜⎜⎜⎜⎝σ̂2
i

T∑
i=1
ε̂2i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
− 1

2 T∑
i=1
(ε̂i,t−1Δε̂i,t − λ̂i). (9)

Group t-statistic (parametric):

Z̃t =
√
N

N∑
i=1

⎛⎜⎜⎜⎜⎜⎜⎝
T∑
i=1

ŝ2i ε̂
2
i,t−1

⎞⎟⎟⎟⎟⎟⎟⎠
− 1

2 T∑
i=1
ε̂i,t−1Δε̂i,t . (10)

Now if the variables are cointegrated, the next task to estimate the
long-run association of the variables. Various econometric methodolo-
gies exists or are proposed for testing cointegrated vectors. For example,
the parametric panel dynamic ordinary least squares (dols) of Kao and
Chiang (2000) which is promising in small samples and performs well in
cointegrated panels. But the limitation of the dols method is that it does
not allow the cross-sectional heterogeneity in the alternative hypothe-
sis. So, to address the cross-sectional heterogeneity, endogenity and serial
correlation problem in order to obtain consistent and asymptotically un-
biased estimates, we preferred Pedroni (2000; 2001) proposed the group
mean fully modified ordinary least squares (fmols) estimator.
The panel FMOLS estimator is given as:

β̂fmols =
1
2

N∑
i=1

⎡⎢⎢⎢⎢⎢⎢⎣
⎛⎜⎜⎜⎜⎜⎜⎝

T∑
i=1
(Xi,t − X̄i)2

⎞⎟⎟⎟⎟⎟⎟⎠
−1 ⎛⎜⎜⎜⎜⎜⎜⎝

T∑
i=1
(Xi,t − X̄i)Wi,t − Tγ̂i

⎞⎟⎟⎟⎟⎟⎟⎠
⎤⎥⎥⎥⎥⎥⎥⎦ , (11)

where

Wi,t =Wi,t−W̄i− ω̂2,1,i

ω̂2,2,i
ΔXi,t∧γ̂i = Γ̂2,1,i+Ω̂2,1,i− ω̂2,1,i

ω̂2,2,i
(Γ̂2,2,i+Ω̂0

2,1,i).

(12)

Empirical Results

Following econometric methodology, firstly we tested for the stationarity
of the variables which assume common and individual unit root process
(table 3).
In the analyzed panels (lower middle, upper middle, high income and

total countries), we found that all the three variables – consumption, in-
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table 3 Panel Unit Root Tests

() () Test* Level st Difference

Constant (p**) Con. + Trend (p**) Constant (p**) Con. + Trend (p**)

(a) Con llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

Inc llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

gdp llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

(b) Con llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

Inc llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

gdp llc . . –. . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

Continued on the next page

come and gdp per capita – are non-stationary at level andhave unit roots
in both cases (intercept and intercept plus trend). Further, all the data
series are integrated of first order and became stationary after their 1st
differencing.
Secondly, we performed cointegration tests since all the variables are

integrated of order one in all cases. To investigate the long-run relation-
ship between the variables, we conducted Pedroni Test (Table 4). Pedroni
(1999, 666) proved that the null hypothesis of no cointegration between
variables is rejected when the calculated panel statistics have large neg-
ative values, except for panel v-statistics which take large positive values
in this case.
In our study, there is strong evidence that consumption and income are

Volume 17 · Number 2 · 2019



122 Sima Rani Dey

table 3 Continued from the previous page

() () Test* Level st Difference

Constant (p**) Con. + Trend (p**) Constant (p**) Con. + Trend (p**)

(c) Con llc –. . . . –. . –. .

ips –. . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

Inc llc –. . –. . –. . –. .

ips –. . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

gdp llc –. . –. . –. . –. .

ips –. . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

(d) Con llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

Inc llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

gdp llc . . . . –. . –. .

ips . . . . –. . –. .

adf . . . . . . . .

pp . . . . . . . .

notes Column headings are as follows: (1) panel, (2) variable. Row headings are as follows: (a) lower-
middle income, (b) upper-middle income, (c) high income, (d) all countries. * Levin, Lin, and Chu Test
(llc) and Breitung assume common unit root process; Im, Pesaran and Shin (ips), adf-Fisher Chi-
square and pp-Fisher Chi-square assume individual unit root process. ** Probabilities for Fisher tests
are computed using an asymptotic Chi-square distribution. All other tests assume asymptotic normal.

cointegrated only in lower middle income countries when an intercept
is considered in the time series according to Pedroni cointegration test.
However, the calculated tests values reported a combined interpretation
in every considered case (for every panel and both associations between
variables).We considered the criterion reported bymost of the results for
each particular situation.
To check the robustness of our cointegration output, we also performed

additional tests of cointegration using the methodology proposed by Kao
and Fisher (table 5). According to Kao cointegration test, cointegration
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table 4 Pedroni Panel Cointegration Tests
Test Low (p**) Upper-middle (p**) High (p**) All countries (p**)

() Con-Inc (a) . . . . . . . .

(b) –. . –. . –. . –. .

(c) –. . –. . –. . –. .

(d) –. . –. . –. . –. .

(e) –. . . . . . –. .

(f) –. . –. . . . –. .

(g) –. . –. . –. . –. .

(h) . . –. . . . . .

(i) –. . –. . –. . –. .

(j) –. . –. . –. . –. .

(k) –. . –. . –. . –. .

Con-Inc-gdp (a) . . . . . . . .

(b) –. . –. . –. . –. .

(c) –. . –. . –. . –. .

(d) –. . –. . –. . –. .

(e) –. . –. . . . –. .

(f) –. . –. . . . –. .

(g) –. . –. . –. . –. .

(h) . . . . . . . .

(i) –. . –. . –. . –. .

(j) –. . –. . –. . –. .

(k) –. . –. . –. . –. .

Continued on the next page

relationship exists between consumption, income and gdp in all panels.
Also, Kao test confirmed an association between consumption and in-
come – for upper middle income, high income and all countries, except
lower middle income countries.
In addition, applying Fisher cointegration test, the long run association

between consumption and income is ensured in the case of lower middle
and upper middle income countries when only intercept is considered.
Whereas, cointegration relationship exists between consumption and in-
come in all panels when intercept and trend is considered in the time
series. The long run relationship is exists only in lower middle income
countries when intercept is considered. While, the long-run association
between consumption, income and gdp in all the cases – lower middle,
upper middle, high income and all countries when intercept and trend is
considered in the time series.
Conclusions of the cointegration results are presented below (table 6).

Strong long run relationship between consumption and income in lower
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table 4 Continued from the previous page
Test Low (p**) Upper-middle (p**) High (p**) All countries (p**)

() Con-Inc (a) –. . –. . . . . .

(b) . . . . . . –. .

(c) . . . . . . –. .

(d) . . –. . –. . –. .

(e) –. . . . . . . .

(f) –. . . . . . –. .

(g) –. . –. . –. . –. .

(h) . . –. . . . . .

(i) –. . . . . . –. .

(j) –. . –. . . . –. .

(k) –. . –. . –. . –. .

Con-Inc-gdp (a) -. . . . . . . .

(b) . . –. . –. . . .

(c) –. . –. . –. . –. .

(d) –. . –. . –. . –. .

(e) . . . . . . . .

(f) –. . –. . . . . .

(g) –. . –. . –. . –. .

(h) –. . . . . . . .

(i) –. . –. . . . . .

(j) –. . –. . –. . –. .

(k) –. . –. . –. . –. .

notes Row headings are as follows: (1) constant, (2) constant + trend, (a) panel v-statistic, (b) panel rho-
statistic, (c) panel pp-statistic, (d) panel adf-statistic, (e) group rho-statistic, (f) group pp-statistic, (g) group
adf-statistic, (h) weighted panel v-s, (i) weighted panel rho-s, (j) weighted panel pp-s, (k) weighted panel
adf-s.

table 5 Kao and Fisher Panel Cointegration Tests
Test Low (p**) Upper-middle (p**) High (p**) All countries (p**)

() Con-Inc (a) –. . –. . –. . –. .

(b) . . . . . . . .

Con-Inc-gdp (a) –. . –. . –. . –. .

(c) . . . . . . . .

() Con-Inc (b) . . . . . . . .

Con-Inc-gdp (c) . . . . . . . .

notes Row headings are as follows: (1) constant, (2) constant + trend, (a) Kao, (b) Fisher (at most 1), (c)
Fisher (at most 2). The results are presented from Trace Test; because data are annual, we have chosen 1 Lag
interval; probabilities for Fisher Test are computed using asymptotic Chi-square distribution.

middle income and upper middle income panels, but weaker for high
income countries. Also, a significant long run association is found be-
tween consumption, income and gdp in lower middle income country
panels while weaker for other panels. Sample of all countries are mixed
for both associations of variables in the analyzed periods. Lastly, condi-
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table 6 Summary of Cointegration Tests
Test Constant Constant + Trend

() () () () () () () ()

Con-Inc (a) Yes No No Yes No No No Yes

(b) No Yes Yes Yes – – – –

(c) Yes Yes No Yes Yes Yes Yes Yes

Con-Inc-gdp (a) No No No No No No No No

(b) Yes Yes Yes Yes – – – –

(d) Yes No No No Yes Yes Yes Yes

notes Column headings are as follows: (1) lower-mid, (2) upper-mid, (3) high, (4) all. Row headings are as
follows: (a) Pedroni, (b) Kao, (c) Fisher (at most 1), (d) Fisher (at most 2). Results are presented at 5  level of
significance.

table 7 Full Modified ols Estimates
Variable Country Grouping Consumption exp. Income

Consumption exp. Lower middle income . (.)

Upper middle income . (.)

High income . (.)

All panel . (.)

gdp Lower middle income . (.) . (.)

Upper middle income . (.) . (.)

High income . (.) . (.)

All panel . (.) . (.)

tional on finding cointegrationwe calculate panel fullymodified ordinary
least squares (fmols) estimate of the coefficients.
Table 7 represents the results of fmols test of the country grouping.

All variables are in natural logarithm form. The estimated coefficients
from the long-run relationship are quite significant at 5  level of sig-
nificance. Income is a key factor of consumption expenditure in all level
of income countries. And per capita consumption expenditure and per
capita income is highly influential component of per capita gdp in all
income grouping countries.

Conclusions

The study presents the relationship between the income, consumption
and gdp for a panel of Asian countries over the periods of 1980–2014.
In this regard, the research employed essential econometric techniques
such as panel unit root tests, panel cointegration tests and fmols test
to understand the long run relationship between the studied variables.
Moreover, the link between the income, consumption and gdp is one of
the most examined association in economics.
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Cointegration test results establishes the existence of long run equilib-
rium relation among the targeted series which is in line with Khan and
Ahmad (2014). The study revealed that, there is an association between
consumption and income. However, the level of income has a greater im-
portance for consumption for the individuals from countries with lower
middle and upper middle income levels, but the association between
these two variables is weaker in the countries with a high income level.
This is also logical in the sense that people from these two-income group
(lower middle and upper middle income) spend their maximum on con-
sumption rather than savings and investment opportunities. Large num-
bers of middle-income households live hand-to-mouth lifestyles with lit-
tle margin for unexpected negative events (Baker and Yannelis 2017).
In fact, sometimes their consumption is more than the income. Gen-
erally, variables that predict income growth also predict consumption
growth except Japan. In other economies, predictable income growth and
predictable consumption growth move in proportion with one another
(Campbell and Mankiw 1991). The overall study results support the Key-
nesian lawwhich demonstrates that consumption is a function of income.
On the other hand, the association between consumption, income and

gdp was found significant in all considered panel of countries when in-
tercept and trend is considered. In fact, this relationship became more
accentuated for the lower middle income countries. This may be because
the economies of lower middle income countries, typically depends on
their domestic consumption. Even it also said that uniqueness of Asian
economies growth is that their economic growth is mainly driven by the
consumption. Above facts are highly influential both in forming the mi-
croeconomic support of future economic models and also in designing
government policy to insure against income disruptions.
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