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LED Lighting:

A Review of This Green Technology

IM recent years, LED lighting has taken off at @ quick pace
asincandescent lamps fade out. This is dueto the absence
of dangerous chemicals like mercury, and minerals in LED
lighting and, depending on the application, | significant
reduction in energy consumption.

LED isa "green” lighting source. |n the next 5-10 years,
it is expected that the world, including Malaysia, will make
the transition from incandescent and fluorescent lighting
fitures to LED technology which is definitely superior
in terms of a long lifecycle, operating costs and energy
consumption.

The introduction of LED uminaire technology to replace
incandescent bulb is in line with Malaysia's commitrment to
gaving energy. This forward-looking initiative has opened up
great opporunities for us to be a player in the global LED
lighting industry which received a boost when @ number
of countries affirmed their commitrment to Ban the use of
incandescent bulb (Figure 1)

+ Europe banned the traditional 100 watt light bulbs
from Septernber 2008 and all incandescent bulbs from

September 1, 2012.

»  America started the incandescent light bulb phase-out
on January 1, 2012

» Japan called for the halt in production and sales of
incandescent bulbs in 2012.

* The Chinese incandescent bulb phase-out policy
started in October 1, 2012

kalaysia, in line with its policy to upgrade itseff to be
an R&D based and high tech manufacturing country, has
grasped the opportunity to ride this boom wave of the global
LED luminaire business. The government has made great
effortto support the local industry to be more competitive in
the LED luminaire market here and on a global level.

An effective strategy to drive the development of the
LED lurinaire market is through enforcement of legiskations
that include
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»  Restriction of Hazardous Substances (RoHS)

» Reducing waste from Elecirical and  Electronic
Equipment (WEEE)

+  Phasing out of incandescent lights by January 2014

+  Energy Petformance of Buildings Diredtive (EFBD) asa
Green Technology initiative

+ Enforcing  the ant-dumping  of  light
ranufactiurers

»  Energy Star cerification for appliances.

bulbs by

Eut despite the advantages from supportive legislations
and efforts by the government to boost the competitiveness
of local LED luminaire manufacturers, theindustry still faces
great challenges such as:

1.0 THE COST OF LED LUMINAIRE
MANUFACTURING KEEPS INCREASING
STEEPLY:

At present, most of the raw and intermediate materials

used in the assembly and packaging of LED luminaire are

impaorted because of the following:

»  The materials are not svailable locally, for example,
epoxy, siliconeand thewafer.

+ Locally purchased materials can be maore expensive
because most of these are brought from outside the
principal custom areas [PCAS) in which the |ocal
companiesare located.

»  Prices charged by local suppliers are not competitive,
possibly due to the fact that raw materials are imported,
with local walue added processing accounting for only 2
rminar pard.

+  Another explanation for the non-competitive pricing of
rmaterials from local suppliers is that local companies
impose substantial proft margins.

+  Most of the imported materials are subject to import
duties. Local companies may apply for exemption buot
with the extensive and time-consuming docurmentation,
there isadded cost involved.
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+  Matertals supplied locally are often of poorer quality, Local technology is
generally |ess adwvanced than the U3, Japan or Taiwan. This has further
prompted LED packaging cormpanies to source from oversess.
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Figure 2: The LED matenal suoey chain
Figure 2 shows the supply chain in typical LED luminare manufacturing.

20 LACK OF CAPABILITIES IN LOCAL MACHINERY AND

AUTOMOTIVE MANUFACTURING:

Most of the machinery and equipment used by the local LED luminaire

companies are imported. This has directly increased manufacturing costs.

» Allthe machines and equipment used in wafer fabrication and Front-of-
Line process are imported. Examples of the latter are dicing machine,
die attach and wire bonding machines.

+  Locally-rmade machines and equipment are available for the End-of-
Line process, especially those used for testing as well as tape and reel.
Although locally-made machines and equipment are available, LED
lurninaire companies prefer to buy from abroad because

+  Prices of locally-made rachines are not competitive.

+  Localy-rade machines are often of poorer guality For example,
ramping-up using imported machines and equiprent is much faster
than using locally-rmade anes.

» Figure 3 sumrarizes the LED luminare manufacturing equiprment
supply chain.

30 TECHNICAL CHALLENGE AND RESOURCE CHALLE NGE

+  Local LED lurminaire companies face difficulty in hiring technical people
with the right skill sets and competency in LED and related technology
The shortage iz especially acute in optic design engineering, therrmal
dynamic engineeting, LED module design, luminaire systemn design and
electrical designer for LED driver.

*  The mismatch of technical competency between manpower supphy and
demand is a critical concern. This has become the “road stopper” to
the local fast growing LED manufacturing and LED luminaire systern
integration and design industry.

+  Companies require new employees to perform immediately,. However,
fresh graduates are not equipped with the know-how needed for their
jobs. This situation must be addressed by [ocal universities who need to
design their curriculum to produce technically competent graduates who
can meet the needs of the industry
Local manufacturers face difficulty in finding trainers who can offer

courses to upgrade their design and technical core staff. In the absence of
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structured training, technical and design knowledge has to be picked up on
the job or through trial and error. This isa limiting factor for the local LED
industry to rowve ahead and grow to competewith multinational companies
which have the resources to provide comprehensive technical training, by
drawing on technical expertise from their headguarters overseas.

LED EQUIPMAENT SUPPLY CHAIN
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Figure 3 The LED uminaf e equiom ent suooly avait

40 SLOW LOCAL LED LUMINAIRE PRODUCT ADGPTION

+  The adoption rate of LED products Dy local consumers is very slow
Although the alaysian government has announced the ban on the use
of incandescent bulbs by 2014, there iz no legistation yet [currenthy still
in progress]and no organised campaigns to aggressively promote the
advantages of LED luminaire producdis.

»  Prices of LED lighting products are much higher than comparable
compad fluorescent lamps (CFLs) which are already established in the
rtarket. This is dueto several factors asdiscussed eatlier.

+  The tan on use of incandescent bulbs may well leadtoanincreaseinthe
use of CFLs rather than LED lightings. Thisisdueto a lack of inforrmation
to educate the public on the advantages of LED luminaire producs.

+  Although the government has taken the first step to phase out
incandescent lights, the market continues to favour traditional lighting
which is well-established.

b0 LOW LEVEL OF LOCAL INDUSTRIAL INVOLYEMENT IN

LED LUMINAIRE DESIGHN AND SYSTEM INTEGRATION

+  In Mataysia the LED lighting industry isdominated by large foreign firms.
Only & few local companies are involved and these have limited roles
such as the low walue added process of packaging. Mo local cormpanies
areinvolved in upstrear activities like wafer fabrication.

» Wealso havevery few local companies moving into LED lurminaire driver,
systerndesign and application. What rmost of thern do is to merely import
luminaire products and market them locally Limited to trading adivities,
these companies are not able to build up their competitiveness based
on development of indigenous technology in LED. There are no unigue
features in the products to distinguish one company from another as
their LED products are all purchased from over seas. Such unrestricted
importing of LED lurinaire products invariably leads to increased
competition and price wars. The case for promoting LED lurinaires as
the advantageous atternative is lost in the fight owver the price advantage.

+  The lack of horme-grown technology also means that local LED luminaire
companies are unable to come up with produd designs to compete
with imported lighting or to make to the requirements of customers. Big
overseas companies, however, are able to provide design services to
meet specific needs or requests. This scenario has further slowed down
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the growth of the local LED indugtry and hindered the
quick and widespread public acceptance of this green
technology.

There are some big foreign companies operating in
Fenang which are involved in LED luminaire system
integration. However, almost all their products are sold
in the Us, Europe and elsewhere in Asia. Less than
1% of thege is sold in the local market. Again, this has
contributedtothe slowpace of local use of LED products
as what iz available here is expensive, imported LED
lighting.

RECONMMENDATIONS

For local LED luminaire manufacturing to play a major
role in getting Malaysia to adopt this green technalogy. it
i5 important that this sector be sustained by government
initigtives. These include doing more ta educate the public
and promote its use, spawning and developing SME into
optoelectronics module and system integratars, and skill
capacity building among lighting designers and architects
in the application of lighting retrofit, lighting fidure, lighting
module and lighting systemn using LED luminaire to replace
conventional lighting.

Local companies must be given incentives to move
into LED integration in particular in the application of LED
lighting. This range of activities can generate better profit
margins compared to LED packaging which is the focus
of Malaysian companies in this industry. LED integration

companies have mushroomed in countries like Tanwan and
China. Major companies that have positioned them selves
in LED integration include giants like Foxconn, Delta
Electronics. Chimel and &UC from Taiwan and Mdea and
TECL from China.

The govemment should capitalize on the availability
of expertize in design at the system integration level to
provide training for local technopreneurs in promaoting and
developing the LED integration industny. Local institutions
and universities should include in their curriculum more
courses that are in line with the country's economic
transformation plan that cater to high tech and green
technology industries.

Incentives from the government should benefit local
companies and encourage them to get involved inthe LED
industry. for example provide support on infrastructure,
land and building. offer subsidy for high tech equipment for
the manufacture of core LED components. abalish hiring
restrictions on foreign knowledge workers and ease entry
of expertise from overseas, exempt tax import duty for core
raw materials and exempt on domestic sales of advanced
LED products. @

Goh Boon Chinis the curmant Wice President of Oparation Q&Y Technobgies
Group of Companies. Ha built the test standad far LED and Lumingie testing
for Makysia and collaborated with Enengy Commission, JKR, Sidm, GreenTach,
o ansum all Luminaire enteing Makysia are of high standard. Ha obtained ARSI
certification for luminaire and Led modules and qualified QAW into D OEERA o
becomea b in South EzstAsia o have such accredistion: He haz alkso worked
with: TUW Germany to get certifi cation for avtomotive and medical products.
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