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Abstract

The Philippines has undergone gradual but substantial changes in industrial
structure over the past few decades, and these have been associated with the
changes in the geographical distribution of economic activity. This study
analyzes changes in the determinants of regional income inequality in the
Philippines associated with these structural changes from 1975 to 2009. This
is accomplished by using the bi-dimensional decomposition method. The
reduction of the disparity between the National Capital Region (NCR) and the
rest of Luzon is essential to decreasing Luzon’s high within-region inequality
and overall interregional inequality. But this is not easy to accomplish, since
services sectors have enjoyed agglomeration economies that NCR has
nurtured under economic liberalization and globalization. Decentralization
has been one way to ameliorate the disparity, but its effects are ambiguous.
Another option would be to relocate some manufacturing activities to areas
outside NCR where they could enjoy localization economies.
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1. Introduction

The Philippines, the second largest archipelagic country in the world with 7,100
islands, has grown at an average GDP growth rate of 3.4% over the last three decades
and a half, during which it has undergone gradual but substantial changes in its
industrial structure. In 1975, the GDP share of the primary sector was 26%, but has
declined steadily to 20% in 2009 (Table 1). Unlike many other Asian countries,
however, this has been accompanied by a fall in the share of the secondary sector, from
37% to 30%. Particularly within the secondary sector, the share of manufacturing has
declined significantly from 28% to 22%. On the other hand, due to a rise in the shares of
transportation, trade, finance and private services, the tertiary sector has raised its GDP
share prominently from 37% to 50%.

These structural changes were associated with the changes in the geographical
distribution of economic activity (Table 2). Luzon, which includes the National Capital
Region of Metropolitan Manila (NCR), dominates the country; in 1975, its GRDP share
was 62%, but has increased gradually to 65% in 2009 due solely to a rise in the share of
NCR from 29% to 33%. Meanwhile, Mindanao, which encompasses the two poorest
administrative regions, i.e., the Autonomous Region in Muslim Mindanao (ARMM) and
Caraga, has lowered its GRDP share from 21% to 18%, while the GRDP share of
Visayas has remained almost constant at around 16-17%.

The Philippines has been known for its high level of income and expenditure
inequality among Asian countries and around 15% of inequality in per capita
expenditure is attributable to spatial inequality (Shorrocks and Wan, 2005). Thus, the
Philippine government has been pursuing balanced regional development as a means to
promote the overall development of the economy. However, large disparities still exist
among regions and provinces in the Philippines. Table 3 exhibits that in 2009, only four
out of 16 administrative regions, i.e., NCR, the Cordillera Administrative Region
(CAR) and Northern and Southern Mindanao, have their per capita GRDP above the
national average. NCR is by far the richest region with a per capita GRDP about 2.6
times the national average. This is more than double that of the next richest region



(CAR) and 11 times that of the poorest (ARMM). Meanwhile, four poor administrative
regions have their per capita GRDP less than a half of the national average in 2009.

What are the determinants of interregional income inequality in the Philippines?
The present study is an exploratory research and attempts to investigate changes in the
determinants of interregional income inequality over the period from 1975-2009 in the
Philippines associated with the structural changes described above. Built on the earlier
works of Akita and Miyata (2010) and Akita et al. (2011) for Indonesia, this is
accomplished by the bi-dimensional decomposition method. The method decomposes
interregional inequality in per capita GRDP simultaneously by regional groups and by
GDP components (represented by industrial sectors) using the squared
population-weighted coefficient of variation (squared WCV) introduced by Williamson
(1965).

This study divides the period into four sub-periods (1975-1986; 1986-1991;
1991-2000; 2000-2009) to highlight several distinct episodes of development that the
Philippines has experienced between 1975 and 2009. These include the fall of the
Marcos regime in 1986, the start of decentralization in 1991 when the Local
Government Code was introduced, the establishment of ARMM in Mindanao under the
Ramos presidency in the middle of 1990s,* the Asian financial crisis of 1997-98, the
introduction of major trade liberalization policies in the 1990s® and intensifying
globalization in the 2000s. These four sub-periods are termed, respectively, the period
of Marcos’ authoritarian rule, the post-Marcos/pre-decentralization period, the
decentralization/Asian financial crisis period, and the post-Asian financial crisis period.
To allow further dissection of interregional income inequality in the Philippines, the
analysis is also performed with and without NCR due to its sizable share as indicated
above.

There have been numerous studies on the distribution of economic well-being in

the Philippines, reflecting continued interest in how development benefits are

! ARMM was established in 1996 based on the Jakarta Accord between the Philippine government and
the Moro National Liberation Front (MNLF) (Hill, Balisacan and Piza, 2007). ARMM, which has been
plagued with a number of internal problems, is the poorest administrative region with its per capita GDP
about a quarter of the national average.

2 During the 1990s, nominal tariff rates on imports have been reduced substantially; the average nominal
tariff rate has declined from 28% to 8% in this period (Tecson, 2007).
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distributed among different population subgroups and regions.> Among them, the
following studies analyzed interregional inequality in the Philippines: Manasan and
Mercado (1999), Manasan and Chatterjee (2003), Balisacan and Fuwa (2003, 2004b),
Mapa, Balisacan and Briones (2006), Balisacan (2007), Manasan (2007), and Mapa,
Balisacan, Briones and Albis (2009). Manasan and Mercado (1999) adopted the
neoclassical growth method advanced by Barro and Sala-i-Martin (1992, 1995) to
investigate o~ and S-convergence in per capita GRDP among 14 administrative regions
for the period from 1975-1997 and found evidence for o- and f-convergence in the
whole period. Manasan and Chatterjee (2003) extended the period to 2000 and obtained
similar results for the period from 1975-2000. They found that the speed of
p-convergence is faster in the sub-period from 1975-1986 than in the sub-period from
1986-2000, though the estimated p-coefficient for the latter sub-period is not
statistically significant.

Balisacan and Fuwa (2003, 2004b) also conducted a convergence analysis using the
same neoclassical growth framework as in Manasan and Mercado (1999) and Manasan
and Chatterjee (2003); but their studies were for the period from 1988-1997 and based
on per capita expenditure data for 70 provinces from the Family Income and
Expenditure Survey (FIES) rather than per capita GRDP data for administrative regions.
Their studies found a high rate of absolute p-convergence for the study period and that
provincial growth is positively associated with the initial land inequality and the
implementation of the Comprehensive Agrarian Reform Program (CARP), while
negatively associated with mortality rate and a proxy variable for political
competitiveness. Balisacan and Fuwa (2004b) also estimated the contribution of spatial
inequality to overall inequality in per capita expenditure based on FIES data for 1985,
1988, 1991, 1994, 1997 and 2000 and found that inequality among regions accounts for
around 12-15% of overall inequality as measured by the Theil T index.

Built on the Balisacan studies, Mapa, Balisacan, Briones and Albis (2009)

investigated the determinants of provincial income growth for the period from

% See, for example, Estudillo (1997), Manasan and Mercado (1999), Mercado (2002), Manasan and
Chatterjee (2003), Balisacan and Fuwa (2003, 2004a, 2004b), Mapa, Balisacan and Briones (2006),
Balisacan (2007), Hill, Balisacan and Piza (2007), Manasan (2007), Tecson (2007), Balisacan, Hill and
Piza (2008), Mapa, Balisacan, Briones and Albis (2009), Clausen (2010) and Capuno (2011, 2012).
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1985-2003. With the addition of the three new explanatory variables (proportion of
young dependents, net in-country migration and spatial neighborhood effects), they
found evidence for conditional p-convergence for the study period and that the
proportion of young dependents, net migration, neighborhood effects and a locational
dummy for ARMM provinces have a negative and significant effect on provincial
growth, while expenditure inequality has a positive and significant effect on provincial
growth, though up to a certain level of inequality.

This present study differs from these previous studies on interregional inequality in
the following respects. First, it uses GRDP data for administrative regions over a long
period of time, from 1975 to 2009. Second, it employs the bi-dimensional inequality
decomposition method to analyze changes in the determinants of interregional income

inequality associated with structural changes.

2. Data and Method
2.1. The data

This study measures inequality among administrative regions in the Philippines
from 1975 to 2009 using GRDP by industrial origin at 1985 constant prices taken from
the Regional Accounts of the Philippines compiled by the National Statistical
Coordination Board (NSCB, various issues). In addition, population data from 1975 to
2009 are culled from various issues of the Philippine Statistical Yearbook (NSO,
various issues).

To conduct a decomposition analysis by regional groups, this study divides all
administrative regions into three island regions: Luzon, Visayas, and Mindanao. Luzon
includes NCR, CAR, llocos, Cagayan Valley, Central Luzon, Southern Tagalog, and
Bicol; Visayas comprises Western Visayas, Central Visayas, and Eastern Visayas; and
Mindanao consists of Western Mindanao, Northern Mindanao, Southern Mindanao,
Central Mindanao, ARMM, and Caraga.” On the other hand, to perform a
decomposition analysis by GDP components, this study uses 11 sectors. This is because

the GRDP dataset provides information for 11 industrial sectors: 1) agriculture, fisheries

* In the dataset, CAR was created in 1987 in Luzon, while ARMM and Caraga were created, respectively,
in 1995 and 1996 in Mindanao. Thus, in Luzon, there were 6 administrative regions before 1987, while in
Mindanao, there were 4 and 5 administrative regions, respectively, before 1995 and before 1996.
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and forestry, 2) mining and quarrying, 3) manufacturing, 4) construction, 5) electricity,
gas and water, 6) transportation and communication, 7) trade, 8) finance, 9) real estate,

10) private services, and 11) government services.

2.2. Methodology

In order to analyze structural changes and interregional inequality in the Philippines,
this study employs the bi-dimensional decomposition method of the squared
population-weighted coefficient of variation (squared WCV), which was developed by
Akita and Miyata (2010). Its detailed derivation is relegated to the Appendix. Based on
equation (A7) in the Appendix, the bi-dimensional decomposition method is

summarized as:

m K K
1=>>CW, + > CB,. (1)
i=1 k=1 k=1
where m is the number of island regions and K is the number of industrial sectors.

CW, is the contribution of the within-region inequality of GRDP component k in

island region i to overall inequality, while CB, is the contribution of the

between-region inequality of GRDP component k to overall inequality.® Since the
economy consists of 3 island regions (Luzon, Visayas, and Mindanao) and 11 industrial
sectors, there are 33 inequality components in the first term in equation (1) (3 island
regions times 11 industrial sectors), while 11 inequality components in the second term

(11 industrial sectors).

3. Empirical Results

3.1.Trends in Interregional Income Inequality

Figures 1 and 2 exhibit inequality in per capita GDP among administrative regions from
1975 to 2009 as measured, respectively, by the WCV and the Theil T and L indices.
As mentioned above, NCR accounts for 33% of total GDP in 2009, which is compared
to its population share of 12%; thus, it is by far the richest region with a per capita GDP

about 2.6 times the national average and more than double that of the next richest region

5 Within-region inequality implies inequality in per capita GDP among administrative regions within an
island region (Luzon, Visayas or Mindanao), while between-region inequality means inequality in per
capita GDP between the three island regions.



(CAR). Due to NCR’s huge contribution to the economy, there is a large difference in
inequality between the inclusion and exclusion of NCR. If NCR is excluded from the
data set, the levels of interregional inequality drop substantially.

Recognizing the need for a balanced regional development in the first sub-period
from 1975-1986, the Marcos government had deliberately attempted to address disparity
across regions through agriculture support, land tenancy, institution building,
infrastructure development and industrial dispersal (Mercado, 2002). As a result,
interregional inequality has declined gradually in the first sub-period with or without
NCR, though there are some fluctuations when NCR is included. This sub-period,
however, registered a relatively slow growth at an average annual growth rate of 2.4%
(Table 2). In the second sub-period from 1986-1991, the country has moved away
from dictatorial rule to democracy, paving the way for an improved economic
performance. NCR accelerated its growth at an average rate of 5.3%, which was much
higher than the national average growth rate of 3.8%. In spite of an effort to increase
rural productivity, however, most southern regions have stagnated in comparison with
their northern counterparts. With NCR included, interregional inequality has increased
gradually in the second sub-period.

The third sub-period from 1991-2000 could be further subdivided into two
sub-periods: early stages of decentralization (1991-1996) and the Asian financial crisis
(1997-2000). Enacted in 1991, the Local Government Code (LGC) of the Philippines
placed local governments at the forefront of administrative power. While the first three
years of decentralization experienced a decrease in interregional inequality with or
without NCR, the two succeeding years saw an increase, peaking in 1996 before the
Asian financial crisis struck in 1997. In the crisis period from 1997 to 2000,
interregional inequality dropped slightly with NCR, while substantially without NCR.
Though the impact of the Asian financial crisis in the Philippines was not as severe as in
some of its Asian neighbors, this decrease in inequality is similar to the case of
Indonesia where the crisis sent the economy into contraction as a result of substantial
capital flight and currency devaluation

The economy experienced a relatively high growth at an average annual growth rate
of 4.5% in the fourth sub-period from 2000-2009, which is the highest among the four
sub-periods. Particularly, NCR grew rapidly at 5.0%. With its relatively slow population
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growth, this made its per capita GDP 2.6 times as large as the national average in 2009,
up from 2.4 in 2000. When NCR is included, this sub-period experienced a significant
increase in interregional inequality; interregional inequality attained the highest in 2008
whether it is measured by the WCV or the Theil indices. However, due in part to
policies of economic integration through increasing regional interconnectivity, the rest
of the country realized relatively balanced regional development; thus, when NCR is
excluded, interregional inequality has been quite stable. Interestingly, a slight decline in
inequality is observed from 2008 to 2009. This occurred at the time of the Global
financial crisis in 2008, which affected the country similar to the Asian financial crisis
of 1997-1999. It should be noted that the difference between the levels of overall
interregional inequality calculated based on GRDP including and excluding NCR has
expanded in the study period. But the expansion occurred mostly in the fourth
sub-period, particularly in the period between 2001 and 2008, during which NCR’s per
capita GDP grew at an average annual rate of 4.7%, which is compared to the national
average growth rate of 3.1%. This shows further spatial agglomeration of economic
activities in NCR under intensifying globalization.

3.2. Bi-dimensional Decomposition of Interregional Inequality by Regional
Groups and GRDP Components

Based on equations (A3), (A9) and (A10) in the Appendix, we first decompose
interregional income inequality into within-region and between-region inequality
components. The results are presented in Tables 4 and 5, which are based on GRDP
including and excluding NCR, respectively. As the results do not qualitatively differ
much whether the Theil indices or the squared WCV is used, we explain the results
based on the squared WCV, hereafter.

When NCR is included, inequality within Luzon (Island Region 1) accounts for
more than 80% of overall interregional inequality as measured by the squared WCV;
thus, the trend pattern of overall inequality corresponds very closely to that of inequality
within Luzon. Due in part to an increase in inequality within Mindanao (Island Region
3), the contribution of the within-region inequality component (first term in equation
(1)) has risen since the middle of the 1990s when ARMM and Caraga were created.
Conversely, the contribution of the between-region inequality (second term in equation

(1)) has declined. In 2009, the within-region inequality component accounts for 92% of
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overall interregional inequality. It should be noted that inequality within Visayas (Island
Region 2) has been very low and quite stable in the study period reflecting Visayas’
relatively homogeneous development compared to Luzon and Mindanao; thus its
contribution to overall inequality has been around 1-2% when NCR is included.

When NCR is excluded, the levels of inequality within Luzon drop substantially.
Since the 1990s, inequality within Luzon has declined gradually; its contribution to
overall inequality has decreased to 34% in 2009 from 73% in 1991. It seems that
without NCR, relatively balanced regional development has been achieved within
Luzon since the Local Government Code was introduced in 1991, at least among
administrative regions (Figure 3). Meanwhile, inequality within Mindanao has increased
and its contribution has risen to 45% in 2009 from merely 12% in 1991. But this is due
in part to the establishment of two poor regions within Mindanao (ARMM and Caraga)
in the middle of 1990s (Figure 3). It should be noted that between-region inequality has
been declining gradually and its contribution to overall inequality amounted to merely
2% in 2009. This indicates that inequality between three island regions is attributable
mostly to the disparity between NCR and other administrative regions.

The results of a bi-dimensional decomposition analysis are presented in Tables 6
and 7, which are based on GRDP including and excluding NCR, respectively. With
NCR included, the contribution of the secondary sector to overall interregional
inequality amounted to 63% in 1975.° But since then, it has decreased prominently to
35% in 2009, due mainly to a fall in the contribution of manufacturing and construction
in Luzon (Island Region 1), particularly before the Asian financial crisis. Meanwhile,
the tertiary sector has raised its contribution from 46% in 1975 to 75% in 2009, owing
to an increase in the contribution of transportation/communication, finance and private
services in Luzon, particularly after the Asian financial crisis, offsetting a decrease in
the contribution of manufacturing and construction in Luzon. This makes Luzon’s
contribution to overall inequality almost constant at around 83-85% in the study period.

The contribution of between-region inequality has declined to 8% in 2009 from
14% in 1991; this is attributable mainly to a decrease in the contribution of

manufacturing and construction. It should be noted that the primary sector in Luzon

® The contribution of a sector means the contribution of inequality in the spatial distribution of the
sector’s activities to overall interregional inequality.



made a negative contribution to overall inequality due to NCR’s zero-output record in
agriculture and mining. In 2009, the manufacturing sector contributed most to overall
interregional inequality at 32%, which is followed by private services (19%), finance
(18%), transportation/communication (17%) and trade (13%), which are compared to
the corresponding figures of 50%, 11%, 8%, 7% and 10% in 1975. These observations
indicate an increasingly important role of the tertiary sector, particularly within Luzon,
in the determination of interregional income inequality in the Philippines.

When NCR is excluded, the contribution of the secondary sector was 48% in 1975,
which is much smaller than the value when NCR is included (63%). After increasing
slightly to 52%, it has declined to 43% in 2009 due to a fall in the contribution of
manufacturing in Luzon, though the contribution of Mindanao’s manufacturing has
risen conspicuously to 13% from 4%. Unlike the case where NCR is included, the
contribution of agriculture to overall inequality was positive and high. Though it has
decreased prominently in the study period, it was still 10% in 2009 due to a large
contribution by Mindanao’s agriculture. On the other hand, the contribution of the
tertiary sector has risen gradually from 22% in 1975 to 45% in 2009 owing mainly to an
increase in the contribution of trade and private services. This offsets a decrease in the
contribution of agriculture.

It should be noted that Luzon’s contribution to overall inequality was very high at
73% in 1991 even without NCR; but it has fallen substantially to 34% in 2009 due to a
decrease in the contribution of agriculture, manufacturing and trade, while Mindanao’s
contribution has risen prominently from 12% in 1991 to 45% in 2009 due to an increase
in the contribution of agriculture, manufacturing, trade, and real estate. Visayas’
contribution has increased also in the same period from 12% to 19%, though not as
significant as Mindanao’s. Meanwhile, between-region inequality has lowered its
contribution from 13% in 1975 to 2% in 2009; but, this is attributable mostly to a
decrease in the contribution of agriculture. In 2009, the manufacturing sector
contributed most to overall interregional inequality at 35%, which is followed by trade
(27%), agriculture (10%), private services (6%) and construction (5%), which are
compared to the corresponding figures of 42%, 16%, 31%, 2%, and 5% in 1975.



4. Conclusions

This paper has analyzed changes in the determinants of interregional income inequality
associated with changes in the structure of industry and the geographical distribution of
economic activities in the Philippines over the period from 1975-2009. This was
accomplished by using the bi-dimensional decomposition method of the squared
weighted coefficient of variation.

Major findings are summarized as follows. First, when the National Capital Region
of Metropolitan Manila (NCR) is included, inequality within Luzon (Island Region 1)
has been the dominant contributor to overall interregional income inequality. Thus, the
trend pattern of overall inequality corresponds very closely to that of inequality within
Luzon. In the slow growth period from 1975-1986 (the period of Marcos’ authoritarian
rule), overall inequality has declined, while in the high growth period from 2000-2009
(post-Asian financial crisis period), it has increased prominently. These falling and
rising inequalities coincide with Luzon’s inequality trends. When NCR is excluded,
however, Luzon realized relatively balanced regional development, particularly after the
Local Government Code was introduced in 1991.

Second, inequality within Visayas (Island Region 2) has been very low and stable,
reflecting Visayas’ relatively homogeneous development; thus its contribution to overall
inequality has been very small at around 1-2% when NCR is included. Third, since the
establishment of the Autonomous Region in Muslim Mindanao (ARMM) and Caraga in
the middle of the 1990s, inequality within Mindanao (Island Region 3) has risen
prominently. When NCR is excluded, it has overtaken Luzon’s within-region inequality
in around 2000, and its contribution to overall inequality has increased conspicuously.

Fourth, when NCR is included, the tertiary sector has raised its contribution from
46% to 75%, due to an increase in the contribution of Luzon’s
transportation/communication, finance and private services. This offsets a decrease in
the contribution of the secondary sector in Luzon, making Luzon’s contribution to
overall inequality almost constant at around 83-85%. The manufacturing sector has
lowered its contribution; but it was still the largest contributor in 2009 at 32%.
Meanwhile, private services, finance and transportation/communication have emerged
as prominent contributors to overall inequality. Fifth, even if NCR is excluded, the

tertiary sector has raised its contribution, owing mainly to an increase in the
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contribution of trade and private services. This offsets a decrease in the contribution of
agriculture, though agriculture has maintained a positive and large contribution to
overall inequality. Even if NCR is excluded, the contribution of manufacturing was the
largest at 35% in 2009. Within the tertiary sector, only trade has emerged as a
prominent contributor to overall inequality. As described above, Mindanao’s
contribution has increased conspicuously when NCR is excluded. This is attributable
primarily to an increase in the contribution of agriculture, manufacturing, trade, and real
estate.

As indicated by a huge difference between the levels of overall interregional
inequality calculated based on GRDP including and excluding NCR, one major
determinant of interregional income inequality is the primacy of NCR as the center of
economic activities. With strong urbanization economies under economic liberalization
and globalization, NCR has grown relatively rapidly since the 1990s, with the exception
of the periods of energy crisis and natural disasters of 1991-1992 and the Asian
financial crisis of 1997-1998; and the difference has widened, in which the tertiary
sector, particularly transportation/communication, finance, and private services, has
played an increasingly important role.

The reduction of the disparity between NCR and the rest of Luzon is thus essential
to decreasing Luzon’s high within-region inequality and overall inequality. But this is
not easy to accomplish, since services sectors have enjoyed agglomeration economies
that NCR has nurtured under economic liberalization and globalization.
Decentralization, which started in the early 1990s, has been one way to ameliorate the
disparity, but its effects are ambiguous. Another option would be to relocate some
manufacturing activities to areas outside NCR where they could enjoy localization
economies. Government policies should be designed to provide an environment that is
conducive to such relocation.

ARMM in Mindanao is the poorest in the Philippines and its per capita GRDP is
merely 23% of the national average in 2009, which is less than a half of the per capita
GRDP of the next poorest in Mindanao, i.e., Caraga. Agriculture dominates its economy
by accounting for about 60% of its total GRDP, while the GRDP share of
manufacturing amounts to only 5%. To reduce inequality within Mindanao, another

major determinant of interregional inequality in the Philippines, it is thus imperative to
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raise the productivity of ARMM’s agriculture and fishery and promote labor-intensive

food processing manufacturing activities.
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Appendix: Bi-dimensional Decomposition Method of the Squared
WCV

All administrative regions in the Philippines are classified into three island regions:

Luzon, Visayas and Mindanao and let h be the number of regions in island region i
where i = 1 for Luzon, i = 2 for Visayas and i = 3 for Mindanao. Suppose that y; = per

capita GRDP of region j in island region i; N; = population of region j in island region

hi hi
= Z N;; = total population of island region i; Y, = Z N; ¥, = total GRDP of island
j=1

j=1

3
region i; Y:%_ = per capita GRDP of island region i ; N:Z N; = total

I i=1 j=1
3 h

: oy o — v _Y/ =
population of all regions; Y _;; N;y; = total GRDP of all regions; and Y = %\l =
per capita GRDP of all regions. Then, overall inequality in per capita GRDP among
regions can be measured by using the squared population-weighted coefficient of
variation (the squared WCV hereafter) as follows:

CV(Y ) = _ZZZ Ny (v; =Y ), (A1)
i=1 j=1

where Y =(Y,,Y,,Y;) and Yi:(yillyizi"'!yihi)'

The squared WCV in equation (Al) belongs to the generalized entropy class of
inequality measures given by:

GE(Y)=—+ % 3 %Hé) 1] where o #0,1. (A2)

0[(0( 1) i=1l j=1

It satisfies several desirable properties, such as anonymity, population homogeneity,
income homogeneity, and the Pigue-Dalton principle of transfer and is additively
decomposable, i.e., can be written as the sum of the within-region and between-region
inequality components as follows (see, for example, Anand, 1983; Fields, 2001,
Shorrocks and Wan, 2005):
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CV(Y ) = i(%){%zcvm Y +CV(Y )* =CV,, +CV,. (A3)
=

CV,, is the within-region inequality component, which is a weighted sum of
within-region inequalities CV(Y,)*, while CV,=CV(Y)’ is the between-region
component that measures inequality in per capita GRDP among 3 island regions, where
Y =(M.Y..Y5).

Suppose next that total GRDP consists of K components (i.e., GRDP from K
industrial sectors):

Vi = iz iz o+ Yy ANA Y, =V ¥ 4oV,
where Y, = %\Iijhzll:Nij Vi - Then, the within-region inequality of island region i by the
squared WCV can be decomposed additively:
CV(Y,) = izikcovo(i,vik ). (A4)
=}

In equation (A4), COV(Y,,Y,) = weighted coefficient of covariation between total
GRDP and GRDP from industry k in island region i, where Y, = (Vi Yiokr- -+ Yink )
and z, = GRDP share of industry k in island region i.

On the other hand, the between-region inequality can be decomposed additively as

follows:

CV(Y)*= izkcov Y.Y,). (A5)

k=1

In equation (A5), COV(Y,Y,)= weighted coefficient of covariation between total GDP

and GDP from industry k in the country, where Y, =(Y,.,Y,....,Y., ), and z, = GDP

share of industry k in the country.
The bi-dimensional decomposition equation of the squared WCV can now be
obtained by substituting equations (A4) and (A5) into (A3):
SN YY 2 g K o
CV(Y) = ELWJ(Y% kZ:;ZiKCOV(YnYik )+ kZ:;ZkCOV(Y Y. )=CV, +CV, (A6)
If equation (A6) is divided by CV (Y)?, we have:
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1= i[%)(;j ZK:Ziksik +kZ:Zk§k , (A7)

i=1 k=1
Y, __COV(Y Y, _ Y Y _
where Sik:C(z:\\//—((YY”)ZIk) and SKZW' In equation (7), (%)[éj ;S 1S

the contribution of the within-region inequality of GDP component k in island region i

to overall inequality. On the other hand, z,S, is the contribution of the between-region
inequality of GDP component k to overall inequality.

COV(Y,Ya) g g = SOV fk)
CV (Y,)? CV(Y)

respectively, the relative concentration coefficient of GRDP component k for the

We now define v, = , which are called,

within-region inequality of island region i and for the between-region inequality among
island regions. If v, >1 (v, <1), then industry k is an inequality-increasing
(inequality-decreasing) industry in island region i. On the other hand, if v, >1 (v, <1),

then industry k is an inequality-increasing (inequality-decreasing) industry for the
between-region inequality.
When o= 0 and 1 in equation (A2), the generalize entropy class of inequality

measures is expressed, respectively, as:
N; SNy Vi (95
GE,(Y)=L= ZZ Inl| — | and GEl(Y):T:ZZ—T 28 (A8)
i=1 j=1 y i N Y Y
GE,(Y) is usually called the Theil L (or the mean logarithmic deviation), while
GE,(Y) is the Theil T. These two measures are also additively decomposable by
population sub-groups as follows, though they are not additively decomposable by GDP

components.
3N, SN (Y
L=+ S = +L, and A9
e T o
SN Y, SNY (Y
T=) 1XIT+) —LttIn 2 |=T, +T;, Al0
;NY';NY (YJW ° (A1)

where L, and T, are the within-region inequalities of island region i by the Theil L and

T, respectively.
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Table 1

Share of Each Industry to National GDP (in %)

Primary Secondary Tertiary
1 2 Subtotal 3 4 5 Subtotal 6 7 8 9 10 11 Subtotal
1975 247 1.3 260 283 70 18 371 48 125 33 65 52 47 37.0
1986 246 2.1 26.7 248 48 3.0 326 56 147 31 56 68 49 40.7
1991 227 15 242 256 49 27 332 58 151 41 56 69 52 42.6
2000 20.0 1.1 211 248 51 34 333 71 160 49 51 74 51 45.6
2009 18.1 2.0 20.1 220 50 3.1 301 88 167 62 47 91 43 49.8
Source: Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues).
Notes: The numbers on the top row represent: (1) agriculture, fisheries and forestry; (2) mining and

quarrying; (3) manufacturing; (4) construction; (5) electricity, gas and water; (6) transportation
and communication; (7) trade; (8) finance; (9) real estate; (10) private services; and (11)
government services.
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Table 2

Regional Structure and Growth

(in %)
Share Growth
1975 1986 1991 2000 2009 1975-86 1986-91 1991-00 2000-09 1975-09

Population

Luzon 542 545 549 560 56.0 2.6 2.6 24 2.0 24
NCR 118 128 130 130 124 3.3 2.8 2.2 15 24
CAR 1.9 1.8 1.8 1.7 2.1 1.9
llocos 7.8 7.0 5.7 55 55 1.6 -1.7 1.8 2.1 1.3
Cagayan Valley 4.6 4.6 4.0 3.7 3.6 2.6 -0.3 1.2 1.8 1.6
Central Luzon 100 100 100 105 108 25 25 2.8 2.3 25
Southern Tagalog 124 131 132 155 158 3.0 2.7 4.0 2.3 3.0
Bicol 7.6 7.0 7.1 6.1 6.1 1.8 2.8 0.5 2.0 1.7

Visayas 241 226 221 203 203 1.9 2.1 1.3 2.0 1.8
Western Visayas 9.9 9.2 9.2 8.1 8.1 19 24 0.8 2.0 1.7
Central Visayas 8.1 7.7 7.5 75 7.5 2.1 1.9 2.2 2.1 2.1
Eastern Visayas 6.2 5.7 5.4 4.7 4.7 1.7 1.7 0.6 2.1 15

Mindanao 217 230 229 237 238 3.0 2.4 2.6 2.1 2.6
Western Mindanao 4.9 5.2 5.2 4.0 3.7 3.1 25 -0.6 11 15
Northern Mindanao 55 59 5.9 3.6 4.6 3.2 2.4 -3.3 4.8 1.8
Southern Mindanao 6.5 7.3 7.1 6.8 4.7 3.6 1.8 1.8 -2.2 1.3
Central Mindanao 4.9 4.6 4.8 34 4.3 1.8 3.5 -1.6 4.7 19
ARMM 3.2 3.8 4.0 4.0
Caraga 2.7 2.7 1.9 1.9

Total 100.0 100.0 100.0 100.0 100.0 2.5 2.5 2.2 2.0 2.3

GDP (in 1985 prices)

Luzon 625 63.0 655 657 649 25 4.6 3.2 4.4 35
NCR 290 286 308 311 325 2.3 5.3 3.3 5.0 3.7
CAR 2.0 2.3 2.2 51 3.9 45
llocos 4.0 4.6 3.0 3.2 2.8 3.6 -4.4 3.8 3.3 2.4
Cagayan Valley 2.9 2.6 2.1 2.3 2.0 1.7 -1.3 4.3 2.9 2.3
Central Luzon 9.1 9.3 9.3 8.9 8.1 2.6 3.8 2.8 35 3.0
Southern Tagalog 146 146 153 152 143 2.4 4.8 3.1 3.8 3.3
Bicol 3.0 3.3 3.0 2.7 3.0 3.2 2.1 2.0 5.6 3.3

Visayas 165 165 160 16.2 16.9 2.3 3.3 3.3 4.9 34
Western Visayas 1.7 7.4 7.0 7.0 7.6 1.9 2.9 3.2 5.4 3.3
Central Visayas 6.1 6.4 6.6 6.8 7.1 2.7 44 3.6 5.0 3.8
Eastern Visayas 2.6 2.7 2.4 2.4 2.1 2.6 1.6 3.1 3.2 2.7

Mindanao 209 205 185 181 182 2.2 1.8 3.0 4.6 3.0
Western Mindanao 3.2 3.2 2.9 2.8 2.7 2.6 1.6 2.9 3.9 2.9
Northern Mindanao 5.6 5.6 5.2 3.8 5.1 2.4 2.2 -0.2 7.7 3.1
Southern Mindanao 8.3 7.7 7.0 6.3 4.7 1.7 2.0 2.0 1.2 1.7
Central Mindanao 3.8 4.0 34 2.7 35 2.7 0.7 0.6 75 3.1
ARMM 1.0 0.9 3.3 3.3
Caraga 15 1.3 3.1 3.1

Total 100.0 100.0 100.0 100.0 100.0 2.4 3.8 3.2 4.5 3.4

Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues);
and Philippine Statistical Yearbook (NSO, various issues).
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Table 3

Per Capita GDP Growth

(in %)
Per Capita GDP (Philippines = 100) Growth

1975 1986 1991 2000 2009 1975-86 1986-91 1991-00 2000-09 1975-09

Luzon 115 116 119 117 116 -0.1 2.0 0.8 2.4 1.1
NCR 246 224 237 239 263 -1.0 25 1.1 35 13
CAR 105 131 122 3.4 1.7 2.6
llocos 52 65 53 58 52 2.0 -2.8 2.0 1.2 11
Cagayan Valley 62 57 51 62 55 -0.9 -1.0 3.0 1.2 0.7
Central Luzon 91 93 93 85 75 0.1 1.3 0.0 1.1 0.5
Southern Tagalog 118 112 116 98 90 -0.6 2.1 -0.9 15 0.3
Bicol 40 47 43 44 49 1.4 -0.7 1.5 3.6 1.7
Visayas 69 73 72 80 83 0.4 1.2 21 2.9 1.6
Western Visayas 79 80 76 87 95 0.0 0.5 2.3 3.5 1.6
Central Visayas 76 83 88 91 95 0.6 25 14 2.9 1.7
Eastern Visayas 43 48 45 51 45 0.9 -0.1 2.4 1.1 1.2
Mindanao 96 89 81 76 77 -0.8 -0.7 0.4 2.5 0.4
Western Mindanao 65 62 56 70 72 -0.5 -0.8 35 2.8 14
Northern Mindanao 102 95 88 106 111 -0.8 -0.2 31 2.9 13
Southern Mindanao 129 105 99 93 101 -2.0 0.2 0.2 34 0.4
Central Mindanao 78 87 71 79 82 0.9 -2.7 2.1 2.8 1.2
ARMM 30 23 -0.6 -0.6
Caraga 55 49 1.2 1.2
Total 100 100 100 100 100 -0.1 1.4 1.0 2.5 1.1

Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues);
and Philippine Statistical Yearbook (NSO, various issues).
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Table 4

Decomposition of Interregional Inequality by Regional Groups, including NCR

Inequality Contribution (%)

1975 1986 1991 2000 2009 1975 1986 1991 2000 2009
Theil L
WR1 0.193 0.142 0.174 0.158 0.193 746 741 723 687 670
WR2 0.030 0.024 0.032 0.025 0.043 5.2 51 5.3 4.0 54
WR3 0.034 0.018 0.023 0.064 0.114 5.2 3.9 40 118 168
WR 0.119 0.087 0.108 0.109 0.144 85.0 831 816 845 892
BR 0.021 0.018 0.024 0.020 0.018 15.0 169 184 155 108
Total 0.140 0.105 0.132 0.129 0.161 100.0 100.0 100.0 100.0 100.0
Theil T
WR1 0.188 0.141 0.166 0.161 0.205 792 788 772 762 772
WR2 0.027 0.021 0.029 0.022 0.037 3.0 3.1 3.3 2.6 3.6
WR3 0.033 0.017 0.022 0.054 0.089 4.6 3.0 2.9 7.1 9.4
WR 0.129 0.096 0.118 0.119 0.155 86.8 850 834 8.0 90.2
BR 0.020 0.017 0.023 0.019 0.017 13.2 150 166 140 9.8
Total 0.149 0.113 0.141 0.138 0.172 100.0 100.0 100.0 100.0 100.0
Squared
wcecv
WR1 0.408 0.304 0.351 0.356 0.477 841 837 825 829 850
WR2 0.049 0.039 0.053 0.041 0.064 1.6 1.8 1.8 1.6 2.1
WR3 0.066 0.032 0.043 0.096 0.153 3.8 2.2 1.9 4.0 5.0
WR 0.314 0.232 0.286 0.292 0.389 895 876 863 85 922
BR 0.037 0.033 0.046 0.038 0.033 10.5 124 138 115 7.8
Total 0.350 0.265 0.332 0.330 0.423 100.0 100.0 100.0 100.0 100.0

Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues);
and Philippine Statistical Yearbook (NSO, various issues).
Note:  WR stands for within-region inequalities, while BR stands for between-region inequality.
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Table 5

Decomposition of Interregional Inequality by Regional Groups, excluding NCR

Inequality Contribution (%)

1975 1986 1991 2000 2009 1975 1986 1991 2000 2009
Theil L
WR1 0.080 0.051 0.075 0.044 0.035 615 641 698 478 29.2
WR2 0.030 0.024 0.032 0.025 0.043 13.3 16.2 157 130 169
WR3 0.034 0.018 0.023 0.064 0.114 133 125 118 387 521
WR 0.055 0.035 0.050 0.045 0.058 880 928 972 995 982
BR 0.007 0.003 0.001 0.000 0.001 12.0 7.2 2.8 0.5 1.8
Total 0.063 0.038 0.052 0.045 0.059 100.0 100.0 100.0 100.0 100.0
Theil T
WR1 0.075 0.048 0.068 0.041 0.034 59.9 649 711 508 321
WR2 0.027 0.021 0.029 0.022 0.037 10.7 139 138 132 183
WR3 0.033 0.017 0.022 0.054 0.089 16.5 136 122 353 475
WR 0.051 0.033 0.047 0.040 0.049 87.1 924 970 994 979
BR 0.008 0.003 0.001 0.000 0.001 12.8 7.6 3.0 0.6 2.1
Total 0.059 0.035 0.048 0.040 0.050 100.0 100.0 100.0 100.0 100.0
Squared
wcecv
WR1 0.145 0.092 0.130 0.078 0.067 583 658 726 535 34.0
WR2 0.049 0.039 0.053 0.041 0.064 84 118 119 131 190
WR3 0.066 0.032 0.043 0.096 0.153 20.0 146 124 328 446
WR 0.100 0.063 0.090 0.074 0.090 86.7 922 970 994 976
BR 0.015 0.005 0.003 0.001 0.002 13.3 7.9 3.0 0.6 2.4
Total 0.116 0.068 0.093 0.074 0.092 100.0 100.0 100.0 100.0 100.0

Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues);
and Philippine Statistical Yearbook (NSO, various issues).
Note:  WR stands for within-region inequalities, while BR stands for between-region inequality.
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Table 6
Bidimensional Decomposition by Regional Groups and GRDP Components, including NCR (in%o)

Primary Secondary Tertiary

1 2 Subtotal 3 4 5 Subtotal 6 7 8 9 10 11 Subtotal Total
1975
WR1 -9.1 -0.9 -10.0 43.2 8.5 2.0 53.8 6.5 8.5 7.0 0.2 9.7 8.5% 40.3 84.1
WR2 0.2 0.1 0.3 0.6 -0.1 0.0 0.5 0.1 0.6 0.1 0.0 0.1 0.0% 0.8 1.6
WR3 1.7 0.0 1.7 0.8 0.2 0.0 1.0 0.0 0.9 0.1 0.1 0.1 0.0% 11 3.8
BR -0.8 -0.1 -0.9 55 1.4 0.6 75 0.8 0.0 0.9 0.0 11 1.1% 39 10.5
Total -8.0 -0.9 -8.9 50.1 10.1 2.6 62.8 7.3 10.0 8.0 0.3 11.0 9.5% 46.1 100.0
1986
WR1 -11.9 -1.8 -13.6 37.9 5.6 1.3 44.7 9.5 12.1 8.5 0.8 13.2 8.5% 52.6 83.7
WR2 0.1 0.2 0.2 0.3 0.0 0.0 0.4 0.1 0.8 0.1 0.0 0.2 0.0% 1.2 1.8
WR3 0.7 0.1 0.8 0.7 0.0 0.0 0.7 0.0 0.7 0.0 0.0 0.1 0.0% 0.7 2.2
BR 2.1 0.0 2.1 5.7 1.4 0.9 8.0 15 0.6 1.3 0.1 1.8 1.3% 6.5 124
Total -13.3 -1.5 -14.7 44.6 7.0 2.2 53.8 11.1 14.2 9.8 0.9 15.2 9.7% 61.0 100.0
1991
WR1 -9.9 -0.8 -10.7 33.9 47 19 40.5 9.3 111 104 1.3 11.7 8.9% 52.7 825
WR2 0.1 0.1 0.2 0.3 0.1 0.0 04 0.1 0.9 0.1 0.0 0.2 0.0% 1.3 1.8
WR3 0.6 0.1 0.7 0.5 0.0 0.0 0.5 0.0 0.7 0.0 0.0 0.1 0.0% 0.8 1.9
BR -2.2 -0.1 -2.3 6.5 1.6 0.9 8.9 1.6 0.3 1.8 0.2 19 1.5% 7.1 13.8
Total -11.5 -0.6 -12.1 41.1 6.4 2.8 50.3 11.0 13.0 12.2 1.5 13.8 10.3% 61.9 100.0
2000
WR1 -10.4 -0.2 -10.6 30.6 3.0 2.0 35.6 12.4 11.0 13.2 1.4 13.0 6.9% 57.9 829
WR2 0.1 0.1 0.2 0.2 0.0 0.0 0.2 0.2 0.9 0.1 0.0 0.2 0.0% 1.3 1.6
WR3 0.8 0.1 0.8 1.2 0.1 0.0 1.3 0.2 1.2 0.1 0.3 0.2 0.0% 1.9 4.0
BR -2.2 -0.2 -2.4 55 04 0.9 6.8 1.9 0.3 2.0 0.2 1.9 0.9% 7.1 115
Total -11.7 -0.3 -12.0 37.5 3.5 2.9 44.0 14.6 13.3 15.3 1.9 15.2 7.8% 68.1 100.0
2009
WR1 -8.3 -0.9 -9.2 27.0 04 1.7 29.1 15.3 10.3 15.7 1.6 16.8 5.2% 65.1 85.0
WR2 0.1 0.1 0.2 04 0.1 0.0 0.5 0.2 1.0 0.1 0.1 0.2 0.0% 15 2.1
WR3 11 0.0 11 1.4 0.4 0.0 1.9 0.2 1.3 0.1 0.3 0.2 0.0% 2.1 5.0
BR -1.7 0.0 -1.7 2.8 0.0 0.6 34 1.7 0.1 1.8 0.1 1.8 0.5% 6.1 7.8
Total -8.8 -0.8 -9.6 31.6 0.9 24 34.8 17.4 12.7 17.7 2.1 19.1 5.7% 74.7 100.0

Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues); and Philippine Statistical Yearbook (NSO, various issues).
Notes: 1. The numbers on the top row represent: (1) agriculture, fisheries and forestry, (2) mining & quarrying, (3) manufacturing, (4) construction, (5)
electricity, gas and water supply, (6) transportation, storage and communication, (7) trade, (8) finance, (9) real estate, (10) private services; and (11)
government services.
2. WR stands for within-region inequalities, while BR stands for between-region inequality.



Table 7
Bidimensional Decomposition by Regional Groups and GRDP Components, excluding NCR (in %)

Primary Secondary Tertiary

1 2 Subtotal 3 4 5 Subtotal 6 7 8 9 10 11 Subtotal Total
1975
WR1 8.2 -0.6 7.6 331 3.7 15 38.3 19 7.7 19 0.0 0.7 0.2 124 58.3
WR2 11 0.3 14 3.2 -0.4 0.1 29 0.4 3.2 0.3 -0.1 05 0.0 4.2 8.4
WR3 9.1 0.0 9.1 4.0 11 -0.1 5.0 0.2 4.6 0.3 0.3 05 -0.1 5.9 20.0
BR 121 -0.8 11.3 19 0.2 -0.1 2.0 0.0 0.1 -0.2 0.4 -0.3 0.0 0.0 13.3
Total 30.5 -1.2 29.4 42.2 4.7 1.3 48.2 2.5 15.5 2.3 0.6 15 0.1 22.4 100.0
1986
WR1 10.6 -1.7 8.8 339 18 3.0 38.7 2.9 134 1.6 -0.6 1.7 -0.7 18.2 65.8
WR2 0.3 1.0 13 2.3 0.3 0.1 2.7 0.7 5.6 0.3 -0.1 14 -0.2 7.8 11.8
WR3 45 1.0 5.4 44 -0.1 0.1 45 -0.1 44 0.1 0.0 04 -0.2 4.7 14.6
BR 9.0 -0.5 8.5 0.7 0.3 0.3 14 -0.1 -0.8 -0.2 0.0 -0.8 0.0 -2.0 7.9
Total 24.3 -0.2 24.1 41.3 2.4 35 47.2 3.4 22.6 1.8 -0.7 2.7 -1.1 28.7 100.0
1991
WR1 10.5 0.6 111 38.0 14 4.3 43.7 24 11.3 17 0.5 24 -0.3 17.9 72.6
WR2 0.4 0.7 11 18 0.3 0.2 2.3 0.9 6.0 0.4 0.2 12 -0.2 8.5 11.9
WR3 3.6 0.7 4.3 31 0.2 -0.1 3.2 0.0 4.3 0.1 0.1 0.5 -0.2 49 124
BR 2.2 0.0 21 1.6 0.7 0.6 29 0.0 -1.6 -0.1 -0.1 -0.3 0.0 -2.0 30
Total 16.7 1.9 18.6 44.5 2.6 5.0 52.1 3.3 20.1 2.1 0.8 3.8 -0.6 29.3 100.0
2000
WR1 11 24 35 32.7 25 3.3 38.4 14 7.2 1.3 -0.1 2.1 -0.3 11.6 535
WR2 0.8 0.5 13 1.7 -0.3 0.2 1.6 12 7.1 0.5 0.2 14 -0.3 10.1 131
WR3 6.2 0.6 6.7 9.6 1.0 0.1 10.8 14 9.9 0.4 21 1.3 0.1 15.3 328
BR -1.2 0.0 -1.3 0.9 0.0 0.3 1.2 0.2 0.0 0.2 0.1 0.3 0.0 0.7 0.6
Total 6.9 3.5 10.3 44.9 3.3 3.9 52.0 4.2 24.3 24 2.2 5.1 -0.4 37.7 100.0
2009
WR1 04 2.1 25 19.0 0.8 2.7 22.4 0.9 5.0 1.3 0.1 2.0 -0.2 9.1 34.0
WR2 0.4 1.0 15 33 0.8 0.2 43 1.6 8.7 0.8 0.5 1.9 -0.2 133 19.0
WR3 9.8 -0.1 9.7 12.6 3.6 0.4 16.6 2.0 11.2 0.6 2.7 1.9 0.0 184 44.6
BR -1.1 -0.1 -1.2 0.0 0.0 -04 -0.4 04 2.6 0.1 0.3 0.6 0.0 3.9 24
Total 9.5 2.9 12.4 34.9 5.2 2.8 42.9 4.9 27.4 2.8 35 6.4 -0.4 44.7 100.0

Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues); and Philippine Statistical Yearbook (NSO, various issues).
Notes: 1. The numbers on the top row represent: (1) agriculture, fisheries and forestry, (2) mining & quarrying, (3) manufacturing, (4) construction, (5)
electricity, gas and water supply, (6) transportation, storage and communication, (7) trade, (8) finance, (9) real estate, (10) private services; and (11)
government services.
2. WR stands for within-region inequalities, while BR stands for between-region inequality.
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Figure 1
Interregional Income Inequality
by Population Weighted Coefficient of Variation (WCV)
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Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues);
and Philippine Statistical Yearbook (NSO, various issues).



Figure 2
Interregional Income Inequality
by Theil T and L
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Source:  Authors’ calculation based on Regional Accounts of the Philippines (NSCB, various issues);
and Philippine Statistical Yearbook (NSO, various issues).
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Figure 3
Interregional Income Inequality by Island Region excluding NCR
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