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Abstract

Manufacturing sector was one of the main drivers of economic growth at ASEAN and
it is expected to expand. Although ASEAN is said to be the monetary area with various types
of financial improvements and experiencing financial development, majority of the ASEAN
countries are classified as a lower centre wage nation. The study uses the non-linear time
varying factor approach on finding structural convergence of value added of manufacturing
sectors in ASEAN. Alternatively, if the result shows there are convergence among the country,
it could be an indicator of possible deeper economic integration and perhaps feasibility of
monetary union. Countries that converges with other countries show that the ability of its to
catch up with the higher one despite having different magnitude to converge. As stated in the
ASEAN Economic Community (AEC), as a member the country must have the equitable of its
economic growth and full integrated region in the global economic. The results indicate that
there is no structural convergence in manufacturing sector in ASEAN, however, there are
subgroup that converges to three club convergence with core group consist of Philippines and
Singapore. The study concludes that manufacturing sector in ASEAN experiences strong
similarity in its manufacturing sector and better prospect for convergence in the future.
Keyword: Manufacturing Convergence, Non-Linear Factor Model, Transition Path

Introduction

ASEAN has encountered the high financial development for a couple of decades in monetary
exercises, for example, producing area, mining part, development division and horticulture
segment. Yet, at that point, the areas are expanding and having changed commitment to GDP
since there are numerous difficulties that organizations must face. For instance, its division
has confronted an expanding in return rates, expansion, monetary standards, and decrease
in resource cost. It's thoroughly influencing the financial segments through their sources of
info, assets, capitals, exchanges and imports sends out in every nation. In any case, financial
coordination could consolidate to create chances to ASEAN nations. It could likewise make
challenges, to be specific higher costs identified with executing monetary combination over
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such as financial and social assorted variety nations. ASEAN is a monetary area, which has
various types of financial improvement. Each nation has their methodologies and example to
keep their nation ascend and creating. Besides, the vast majority of the ASEAN countries are
classified as lower centre wage nations, though a couple are set in a superior economy. In this
way, the current wage had a disparity hole between a portion of the ASEAN nations may wind
up addressing from nation that face the lower one even they had set up more extensive
district ASEAN Economic Community reconciliation and have coordinated effort between
each other. The ASEAN Economic Community (AEC) was built up on 31 December 2015.
However, the full association of the AEC vision was exhibited in 2007 will take additional time.
The ASEAN origination of what provincial joining implies are expansive. However, that does
not mean it is exceeding. Furthermore, the AEC economies have all things considered become
quicker than some other Asian economy has spared China since the beginning of the century.
The principle goals of the AEC have fivefold. There is a grasp incorporation, intensity, upgrade
network and sectoral collaboration, impartial results, and worldwide commitment. The AEC
is following brief comment is coming to be known as the four flexibilities with regards to
European incorporation, opportunity of development of products, capital, administrations
and work. In spite of the fact that there are numerous preferences and accomplishment since
the ASEAN built up, the nation advancement and monetary improvement are recognized
among every nation. Every nation has fluctuation accomplishment and positions that
influence their monetary improvement in their nation.
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Figure 1: Manufacturing in ASEAN

Over the last decade, ASEAN has been growing its manufacturing output steadily and
expanding its sector vastly, reporting a sturdy compound annual growth of 5.5% and
accounting for 4% share of the global manufacturing output. The manufacturing sector was
one of the main drivers of economic growth at ASEAN. The area is already a global
manufacturing hub and is expected to expand between 2016 and 2020 at a compound annual
growth rate (CAGR) of 6.6 per cent.

Maijor driver of demand in this sector is a 640 million strong region wide customer base with
growing segment of middle income. Rising revenues which switch trends in consumption have
also contributed to growth in this sector. In fact, the region's economies have low operating
costs which attract businesses from larger production bases. Recently, China has experienced
rising wages and tighter regulations which have resulted in increased operating costs as it
shifts towards higher value production. Therefore, to replace Chin’s once hold position,
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companies are looking to the ASEAN region for lower priced production networks that have
also been largely integrated in to global value chains for manufacturing.

The participation of ASEAN in intraregional trade has strengthened its status as global hub for
development such as the ASEAN Economic Community (AEC) envisages ASEAN as a
framework for both single market and development.

In a nutshell, even though all the country in a same association such AEC, their economic
growth and national income differs. The creation of AEC is to achieve the same goals with the
same strategies and plans, though one can stand by himself, alone. This is because their
capability, skills, management, resources and technologies are varied each of the countries.
So, does the lower country can catch up with the higher one as formed in the AEC?

Literature Review

Lie and Ahmad (2007) exhibit that the information creating procedure of wage differentials
amongst Japan and all East Asian economies are nonlinear. Subsequently, the suitable testing
technique within the sight of nonlinear pay differentials is by utilizing the nonlinear unit root
test proposed by Kapetanios, Shin and Snell (2003; KSS, from this point forward). He
discovered that 27 Korea, Hong Kong, and Taiwan and Singapore see merging with Japan.
While China, Malaysia, Indonesia, Thailand and the Philippines showing dissimilarity. Then
again, by adjusting the KSS test with the consideration of nonlinear pattern in the unit root
testing strategy, the examination discovered that Hong Kong, Korea and Singapore are
demonstrating long-run joining with Japan, while Taiwan is indicating making up for lost time
with Japan.

Other than that, Zhang (2003) has been inspected whether East Asian economies can make
up for lost time with Japan. He discovered that there is solid proof of the presence of different
joining harmony over the ASEANS5, Korea, China, Hong Kong and Taiwan economies in the
years 1960 to 1997. Zhang discovered two club merging which are rich club involving 28 Japan,
Hong Kong, Malaysia, Singapore, Taiwan and Philippines. The poor club comprises of China,
Korea, Indonesia and Thailand. Therefore, he utilized the model of nonlinear capacity to test
for meeting between Korea, Japan and Taiwan for the period 1900s to 1992. Hsiao and Hsiao
(2004) demonstrate that genuine GDP per capita of Taiwan and Korea are merging to that of
Japan and the United States. Likewise, Japan's GDP per capita additionally meets to that of
the United States.

Hway and Habibullah (2008); Parhoon et al (2014) inspected a proof of progressing genuine
macroeconomic meeting of the establishing individuals from ASEAN to be specific, Indonesia,
Malaysia, Singapore, Philippines and Thailand. They quantified utilizing genuine total national
output (GDP) for the long run macroeconomics relationship towards ASEAN-5. At that point
the progressing union of ASEAN-5 is inspected. The outcome demonstrates that the
observational 29 discoveries recommend that there is for some time run macroeconomic
linkages and the progressing meeting among ASEAN-5. Thus, ASEAN-5 is viewed as good, yet
ASEAN endeavours of re-sorting out its supporting foundations will further improve the
compatibility of their members. However, besides outstanding macroeconomic performance,
there has a realization of a serious economic union would also depend on political stability
and the sincerity of political leaders. On the other hand, Gouyette and Perelman (1997)
expressed the productivity performances of 13 OECD countries’ service and manufacturing
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sectors were estimated for the years 1970 to 1987. They found that convergence is not found
in the manufacturing sector, while convergence was found in productivity levels in the
services sector. Muller (2000) studied the presence of sectoral convergence of labour
productivity among 14 OECD countries. His study suggests that there is a strong sectoral
convergence within most service sectors while the evidence of convergence for
manufacturing as well as for communication sectors is rather weak. Affizzah (2011) also
investigated the sectoral convergence between 15 OECD countries from 1970 to 1985 (ten
sectors are distinguished) in a study on regional convergence in Euroland. The main finding in
this study is that out of 10 sectors studied in term of their labor productivity, as many as seven
of the ten sectors converged, confirming the claim that convergence is likely to be found in
aggregate level rather than sectoral. A study by Bernard and Jones (1996) in examining the
degree of sectoral convergence of six distinct sectors in the same 14 OECD countries reached
the same conclusion. They stated that more evidence of converegnce can be found in
aggregate level rather than sectoral level. Among all sectors, it is also revealed that labor
productivity in service sectors shows higher magnitude of convergence whereas manufactung
sectors foundto show the weakest rate of convrgence among OECD countries. Affizzah et al.
(2009) investigated testing for convergence and catching up for Kedah with the other states
in Malaysia. In Malaysia, the topic of economic convergence is much debated. Even though
various Malaysia Development Plans proposed for the past three decades, regional
differences among states persists. Therefore, the purpose of this research is to identify
whether the state of Kedah has been converging, match or falling behind other states in
Malaysia. They used the panel unit root test to run the result. The result obtained using the
annual data for the years 1961-2003, propose that the state of Kedah has been catching-up
with other states. Hence, the local government has an important role to play in enhancing the
growth by continuously providing a stable economic environment for investment and other
productive economic activities.

The Non-linear Factor Model and Convergence
Factor Analysis can produce a small number of factors from a large number of variables which
is capable of explaining the observed variance in the larger number of variables.

Proposed equation may contain both common and idiosyncratic components in girand ai:

Xit =git1ait u=o6itut, for all j, t (2)

The setup proposed by Philips and Sul (2009) are able to separate the common and
idiosyncratic components in the panel by factoring out the common stochastic trends
component. p. Where X is decomposed into two-time varying components; common, t g and
idiosyncratic §. The components it § is a measure of distance between its X and the common
component, t W. It absorbs the error term and the unit specific components and therefore
represents the idiosyncratic part that is varying over time.

However, to specify the null hypothesis of convergence, the non-stationary transitional
behaviour of factor loadings is proposed in semi parametric form, so that each coefficient
converges to some unit specific constant:

ol git
Oit=8i+ L (t)t« (3)

Where §i is fixed, € is iid (0,1) across | s are idiosyncratic scale parameters, L(t) is a slowly
varying function, t L(t)= log, so that L(t)— o0 as t —» o .The parameter a denotes the rate at
which the cross-sectional variation decays to zero. The formulation above ensures that di: gi
convergesto § foralla > 0.
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Relative Transition Path
A simple and practical way to extract information about dit is suggested by using its relative

version as follow:
Xjt _ dit

1N . 1N
NET_Xlt ﬁ z l_

(4)

Based on Equation (4), states that in relation to panel average, dit is the measures of the
factor loading coefficient. Meanwhile, hi;, has the same function dit which traces out
transition path for the economy i, but now does so in relation to panel average. This will
derive the transition path of the countries over time, in which hit, traces out an individual
trajectory for each i relative to the average. Based on the transiiton path hi, any divergence
or an outlier from pt can be revealed.

In addition, hit as relative transition path will converge to unity with cross sectional variation
of Ht converge to zero as panel unit converge and dit as factor loading approachFurthermore,
if panel units converges and all the factor loading dit approach to a fixed d.
Ht=—3(hit-1)2Ni=1-50,t > oo (5)

The null hypothesis of convergence is tested by using properties as stated in equation 5. Thus,
the null hypothesis can now be specified as: HO: §i=6 0 and a>0 for all i,against the alternative:
HA: §i#5 0 for some t and/or a<0. The null hypothesis implies convergence for all countries,
while the alternative hypothesis implies no convergence for some countries.

In this analysis, Hodrick and Prescott (1997) smoothing filter are adopted due to its strength
ant it requires only the input of smoothing parameter. Furthermore there is prior requirement
of the nature of the common trend ut in Xit. To extract the long run component Jitu the
filtering parameter is standardized equals to 100 for annual data. Thus, the estimated
transition coefficient unit can be redeemed.

Empirical Convergence Testing
The Log-t Regression

The study applies convergence test and clustering algorithm based on the log t
convergence test, introduced by Phillips and Sul (2007). The data gathered and run as simple
time series regression. Yet, the unique thing about the test is it involves a one-sided t-test.
The test is known as t-test as the t-statistic refers to the coefficient of log t regression in the
equation. In that framework, the null hypothesis is formulated as below:
H: convergence for all i Ho: §tand a > 0.
H: No convergence for some i Ha. 6t # dand a < 0

After estimating the transition path, the cross-sectional variation ratio ofH—; is to be computed
by acknowledging Ht as:

Ht=%2(h i1-1)Ni=12 (7)
Second, the following t regression is performed:
Iog(%)—ZIogL(t)=&+ blogt+ut t = [rT],..T (8)

Where Ht is the cross-sectional variation. (H—;) is the ratio of the cross-sectional variation at
the beginning of the sample, H1 (i.e. Ht at t=1) over the respective variation for every point
in time t, that is Ht (t,...,T). The ratio, (%) measures the distance of the panel from the

common limit. On the other hand, L(t)=log(t) and r>0. The regression presented in equation
(8) is called as log t regression because of the log t regressor.
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The Club and Cluster

Rejecting the null hypothesis that all sample countries converged doesn’t not mean the
absence of numerous convergence clubs within the group. Rejecting the null hypothesis does
not rule out the possibility of convergence between clubs. In addition, there egression t-test
can be used as the basis for a club convergence and clustering evaluation algorithm.

Based on the log t test by Phillips and Sul (2007), countries are allowed to achieve their own
steady state of four steps:

1. Last order for observation: The first step in clustering is to rate the panel members
according to the last observation. If several convergence clusters occur within the
study, such as when T->o< is present, the panel is then clustered by two methods:
using the last observation of the final Xit time series or using any final observation
average. In this

2. Formation of Base Group: The highest rank of countries in sample will be chosen as
base country. This is to form the subgroup Gk for some N >k >2 and run the log t
regression and the convergence test statistic tb (k) is calculated for each k .Base or
also known as core group size k* is chosen by maximizing tb, over k according to the
criteria of minimum {(k)}>-1.65. If the core group, k*=N thus there is only one large
sample of panel convergent countries, no clusters and no individual divergent. Thus,
convergence is exhibited in aggregate. Yet if the condition min tb, > -1.65 does not
hold for k=2, then the first unit is drop and proceed with the same procedure for
forming the next clusters.

3. Club Membership: The remaining unit is added separately to the core group after the
core group has been established and the log t regression is performed for each
addition

4. . Recursion and Stopping: The next cluster is form from these countries which fail to
meet the condition in step 3. The log t regression for the remaining countries is carried
out for the remaining countries, i.e. to see if t"b >-1.65. If the null hypothesis is not
rejected, thus these countries will form a second cluster. Again, the remaining
countries will repeat step 1- to see if the group itself can be subdivided into
convergence clusters. On the other hand, if there is no other sub group is found, and
then these countries display a divergent behaviour.

Empirical Results and Discussion

Full Panel Convergence

In this section, the overall convergence test on the aggregate level is tested on the value
added of manufacturing of ASEAN countries by applying the log t-test. There has a rejection
rule in the result of panel convergence, if the t-statistic, b, is smaller than the critical value, -
1.65, the null hypothesis should be rejected. As stated by Philips & Sul (2007), by applying an
autocorrelation and a HAC standard error, at the 5% level, the null hypothesis of convergence
is rejected when the t-statistic, b <-1.65.
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Table 1:
Result of panel regression (Log t-test)
Country Sectors b Remarks
ASEAN Countries Manufacturing -7.135680 Divergence

The result of panel convergence in manufacturing sector shows that the t-statistic is -
7.135680, which it is smaller than -1.65. So, the panel convergence was rejected the null
hypothesis and it denotes as divergence for the period of 2008 till 2018. The result shows
after the 30% of time series trimmed out. It was discarded because of as a satisfactory choice
in term of both power and sizes. In addition, the divergence in the panel convergence is
assumed that it is divergence for some countries in ASEAN, not at all are convergent (Affizah,
2011)

Transition Path

According to the Figure 1, it indicates the transition path of manufacturing sector in ASEAN
countries. Transition path illustrate the trend of each country whether it can lead to unity or
diverge among its members in the manufacturing sector. In this figure, it indicates that some
of countries can be converging or vice versa. In particular, the Philippines and Singapore are
converging since the slope for both are crossed. However, the slope that did not cross with
other country does not mean it cannot converge, but it might be converge in the cluster of
convergence in the subgroup.
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Figure 2: Transition path of manufacturing sector
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Convergence Club

The results of club convergence in manufacturing sector in term of the value added by sector
is shown in Table 1. The analysis on the manufacturing sector ASEAN has resulted three club’s
convergence. By having strong convergence within a group, it’s a core club of convergence
(Dyg-Affizzah, 2011). The manufacturing of ASEAN is cored by three countries, namely
Malaysia, Philippines and Singapore. Despite of being small country, Singapore has
continuously strengthened its manufacturing sector throughout the year. From 2014 to 2018,
Singapore government has invested some $$500 million to support the Future Manufacturing
initiative. As in Malaysia and Philippines, the manufacturing sector is a key to contribute to
the national income and the gross domestic product. These countries were grouped together,
the manufacturing in Malaysia and Singapore seemed in the same stage while Philippines had
a large amount of export in recent year. Even the Philippines is a low-income trap, however
it can catch with Malaysia and Singapore as well. Turning back to ASEAN Economic
Community (AEC), one of the purposes of AEC created is equitable economic development.
Even though there are different region and country, but this club is to improve and collaborate
each other to grow the economic development.

Indonesia

= Divergence

Thailand

Malaysia
[Club 1] Philippines
Singapore

Vietnam = Convergence
[Club 2] Mynmar

Cambodia

Brunei

[Club 3]
Laos _

Figure 3: The results of club convergence in manufacturing sectors

Conclusion

The government around the world is more concern about the inequality income between the
lower income country and higher or advanced country. Even the vision of ASEAN is to
cooperate in economic, promoting the political and security, the development of the country
is diverse due to country growth itself and characteristics that the country have. The results
show there is no structural convergence in ASEAN manufacturing sector. However, the club’s
convergence in the manufacturing sectors does exist indicating different level of
manufacturing progress and development in ASEAN.

According to the result of manufacturing sector, there are three clubs of convergence exists
in this sector in which it converges among the member which indicates a good sign since the
AEC purpose is to cooperate in the economic development. Moreover, the manufacturing
sector is the main economic activity that generates the national income in the country.
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Most of the ASEAN countries have the tendency for economic integration by assessing its
manufacturing industry and could catch up each other even there has different economic
background. Even there are some countries that did not converge, it does not mean the
country does not progress well. Perhaps it can be contradict interpreted, as peak
development path as compared to the rest which is converging among another.

Since the establishment of AEC, the economic among the ASEAN members indicates the
positive and growth in the development. As a member, they must to be collaborates and help
each other such as supporting the members’ trade and investing in term of economic
development to that particular country and also has an equitable economic development.
With all affords and cooperation, very soon the ASEAN countries will achieve their objectives
in the ASEAN Economic Community.
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