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Background

Analysis of productivity
at industry and sectoral-
level is often too broad to
be a practical basis for
policy and strategy
formulations.

It is therefore essential to
understand how firm-
level (enterprise)
productivity patterns
evolve by taking into
account the
heterogeneity between
firms.

Benchmarking and
identification of frontier
firms would provide
better insights in devising
effective policies to boost
productivity at the
sectoral level.



Micro-level performance

Comparing firms’ productivity within the same industry
provides several .Firms in different sectors can have

levels and growth rates of productivity for

unrelated to firm performance.




Objectives

o Preliminary evaluation of firm
level efficiency and productivity
based on the nine ‘Productivity
Nexus’

o |dentification of frontier firmsand
non-frontier firms at the sectoral
level

° Analysis of productivity growth

and organizational slack (x-
inefficiency)

Recommendation on
benchmarking framework for
enterprise level productivity
assessment



Concept and context

Productivity reflects a
combination of 1s used to produce
doesn’t

Nor do




Multi-Factor Productivity (MFP)

MFP reflects how It isoften thought of asa
efficiently a for
of Isusedto
produce output. that increase the output
 ..m®........ i fromacomposite of
Total Factor Productivity (TFP). inputs.

Source: Conway, 2016

These advances can
Include

associated with new
types of
Improvementsin

Increased and
Improved worker




Frontier Firms

Definitional variants and approaches

OECD definesfrontier firmsasthose inthetop 10%of the
productivity distribution — either globally (global frontier)or
among domesticfirms (domestic frontier).

Multi-Factor-Productivity (MFP) measure is based on Solow
residual model using OREBElSdatabase covering firms under
two-digit-industry classification®.

*International Standard Industrial Classification (I1SIC)

COUNTRY LEVEL STUDIES

Distribution and ranking
Top 10 or top 100 ranked firms in each industries as a basis for

measuring productivity frontier

Localize databases and sectoral classifications

New Zealand: Longitudinal Business Database (NZ Statistics)
Netherlands: Business Registry Dataset, Non-Financial Datasets,
Polisbus Dataset (Central Bureau of Statistics)

Variations in specification and methodology used
Index number, parametric and non-parametric approach

Output and input definition
Variable weightage




Methodology

A three-step approach

P o o — T —— " —— ———— — — —— — S — — — —— | — — — - — —

| I
I

E Phase One ;

|

! Quantitative Analysisof Firm-level ;

E Microdata :

e ———

Allows for
various

Identify the
nature of
misallocation
of productivity
level and growth

at the
firm-level

The underlying productivity drivers

Phase Two

Qualitative and inquiry
evidence based case studies !

Exploration of the

of growth, innovation

and productivity
change

Sewver: New Jectbasd Pacuet vity Comarnien Agdl, 20000

Phase Three

Workshops and Engagements

Policy recommendations
through Enterprise
Productivity Programme



Frontier Analysis

Firm-level productivity performance

| Data Envelopment Analysis (DEA) construct a
frontier astheratio of the weighted sum of outputsto
aweighted sum of inputs to enable comparisons on
efficiency and productivity performance.

| DEA usesaratio of total factor productivity to
measure performance by attributing a virtual optimal
weilght to each production entity’s input and output.

| The optimal weights are arrived at by means of a
Linear Programming (LP) model.

| The efficient frontier isafunction that indicates the maximum
attainable level of output correspondingto agiven composite
inputs.
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Frontier Analysis

Firm-level productivity performance

Efficiency score

Frontier methods
represent performance
by an efficiency score,
calculated as the firm's
distance to the best

practice industry frontier.

Comparative analysis

The general use of DEA
is to determine, compare
and evaluate efficiency
of multiple production
entities against the best
observed performance.

Sack adjustment & Peers

Afirmthat isnot onthe
frontier israted to be
inefficient and hasthe
potential toimproveits
performance by
realigning itsresources
accordingtoits
benchmark peers.
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Frontier Analysis

General specifications and parameters

OECD MultiProd Project

Micro-aggregated data study on
productivity patterns across

countries and over ime

—
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Groas cutput
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Valua Added
Revenoes - ol of sales

OUTPUT

Walee Added
Aewanues - cost of sales

IMPUT
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*The choice of simpler input measures has been
driven by the aim of collecting comparable
statistics across firms while achieving the
broadest possible coverage.
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S e, Roedimen | propecleg. siiangibie
assEta, recarabies and GiC

Tolal eguaty
Shareholder equities and non-controling
Intaraat

Labaur input
Froxsad by siall costs (eeciuding executive
direcion mmunaialions)
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Data

Source and compilation

BURSA
NIAL AYSIA

Mﬁ Market

Prime market for listing of
established companies

| Regulatory benchmark

Compliance with relevant rules and
goidelines prescribed by Securities
Commission and Bursa Malaysia

| Market benchmark

Non-prescriptive dimension which is
purely market driven

The studyrelieson annual financialreports of public isted (mam market)
companites under Bursa Malaysia. Specific sectors under the Productivity
Nexus are the key domaimn for measurmg firms’productivity over the period

of2
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Source: Going Public- A Practical Guide to Listing on Bursa Malaysia (2020)
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Data

Source and compilation

| Bursa Malaysia Mainboard
listing: 977 companies

| Divided into 13 sectoral
indices covering 38 +4
subsectorsinline withthe
internationally recognised
standard (i.e.1CB and GICS)

| Mapping of Bursa sectoral
listingswith the 9 Productivity
Nexus

Subsector

Construction Property
Consumer Agricultural product Industrial Aute paris
products and Automotive products and Building materials
services Foodbeverages SEVICes Chemicals
Household goods Diversified industies
Personal goods Induslrial enginesnng
Retallers Ingustrial materialg,
Travel lexure and compuonsmts and
hospitality equipment
Induslrial services
] Metals
Energy Eneray infrastructura, Packaging matarials
equipment and services Wood and ;
Oil and gas producers ducts
Other ensrgy resources R
Financial Banking Real estate
safvicas Insuranca investment
Other financials trusts
Healthcare Heallhcare squipment Technology Digital sarvices
bt andiaa Semiconductors
Healihcare providers Software
Pharmaceuticals Tachnology
equipment

10. Transportation

I

t

Transporiation and

and lcaistice ogistic services
Transportation
eqquiprreen|
11 Telecommunic | Medsa
° ations and Telecommunications
media equipmen!
Telecommunications
senvice providers
12.. | Utilities Electricity
Gas, water and
multi-utities

13. Plantation

|-

Notes:

Industry Ciassification Benchmark (IC8)
Global Industry Oassification Standards (GICS)

Table 1: Bursa Malaysia sector and subsector classifications
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Data

Source and compilation

s'lt‘iae é',go =

Agro-Food Chemicols & Chemicol Products Electrical & Electronic s

010 £°““=° A

IcT Maochinery & Equipment Professional Services
[Le. ndustrial material, component & equipmant)

e@® 600 =

Retail and Food & Beveroge Touriam Private-Healthcare

Figure 2: Malaysia Productivity Nexus

| Variation in definitional classification of

sectoral levelused.

| Overlappmg subsectors under different sector
classifications.

| Unavailability ofemployees headcounts
microdata at firm level or number of persons

engaged.

| Newly listed on Bursa Malaysia mamboard or
being delisted
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Data

Source and compilation

o @

Elwc:trical & Electmonics

Market Capitalization

. FTSEBursaMalaysiakKLCl index: 0

i FTSEBursa Malaysia Mid 70 index: 6

FTSE Bursa Malaysia Small Cap Index: 15

Foreign-based

Holding companiesincorporated abroad: 4

. VITROX
. UNISEM
. TURIYA |
. M'SIAPACIFICIND. |
. KEYASIC

. VSTECS

. TRIVE

. PENTA

' NOTION

| MMSVENTURES

Semiconductors: 10

. | KESM ;
. | INARI |
. | GLOBETRONICS
. FRONTKEN

. | D&0 GREENTECH

Tech Equipments: 11

M i
1 JCY =
. ITRONIC

| FSBM

. i EDARAN

.| ELSOFT

Figure 3: Bursa Malaysia Main Market Indices
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Elwciricol & Electmonics

Findings

Preliminary
Firm-level efficiency score Relative efficiency ranking Productivity trend
Firms’ level efficiency scores for Ranking of frontier and non-frontier Sources of productivity growth and its
Hectrical & Bectronics Nexusover the firmsfor Productivity Nexus decomposition

period of 2017-2019

! !

Frontier and non-frontier firms Peers and relative targets
Identification of efficient frontier firms Peersfor the non-frontier firms and
for benchmarking and listing of non- potential improvement targets

frontier firms
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Elecirical & Elecironics

Findings

Electrical & Electronics Nexus BN

FSEM HOLDINGE |

PO STRG HICS BERHAD [ITRON ICY

JOF INTERNATHOMAL

Il TE O RO AT DR

Hectrical & Hectronics Mexus 2017 WA WEMTLE (MAMEAY
7 MOTICH VTEC
— PN TAMASTER [PENTA)
—— ont of 21 firms were on TRATHONRT AT
- - WETECSBERWAD
the efficient fronter ———
FRONTEEN :
GLOBETROMICS TECH. |
Electrical & Electronics Nexus 2018 IHARI AAGERTROIN |
5 EEEM IRCAUSTRIES :
[ | iy A |
| W P :
— out of 21 firms were on S ol
- _ TURIYE |
the efficient frontier M |
YIRDE

o 10 Fie) 0 4 53 B2 o 20 e

7 Technical eficency score

DT I0EB = 10E9

Eectrical & Electronics Nexms 2019

[ |
|
[ |
— — out of 21 firms were on

the efficient frontier Figure 4: Blectrical and Blectronics Nexustechnical efficiency and frontier firms



Findings

Electrical & Electronics Nexus

Overthe period of 2017-2019, 2 firms had
consistently recorded as the efficiency

frontier for the Electrical & Electronics Nexus.

*— FSBM
e— VSIECS
o— VITROX

EDARAN |

ELSOFT RESEARTH |
FSEM HELDINGE
IHOLISTREO HICS BERHAD [ITRENID) |
IO TERNATIONAL |

W TECH ROYATION
TS R NITLRS AR
MOTICH VTEC

PRNTAMASTER [PRNTAY
TRAWT MIOPIRTY [TRAE)

WETECSBERHAD
DRG GEEENTECH
FROMTEEN

GLOBETROMICS TECH
AR ARERTRON
RESAA (NCUSTRIES |

KEY AR |
Bai L AN R I IR L

0 10 Lo 30 & L] Ed T 20 . 100
Technical eficency score

DT I0EB = 10E9

Figure 4: Blectrical and Blectronics Nexustechnical efficiency and frontier firms
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Findings

Electrical & Electronics Nexus

| Over the period of 2017-2019, FSBM and
VSTECShad consistently ranked 1st and 2nd
in technical efficiency performancerelative to
other firms on the frontier for Electrical &
Electronics Nexus.

| Edaran Berhad joined the bandwagon of the
top rank in recent years while Mi
Technovation which had consistently on the
frontier, improved therank to 3rd in year
2019.

Ranking

2017 018 2019

=#=FSAM HOLDINGS BERHAD = YETECS BERHAD == ITROX BERHAD

Figure 5- Bectrical & Blectronics Nexus frontier firms ranking
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|
F- d = | The existence of persistent technical inefficiencies over time offersan
I n I n g S opportunity for the non-frontier firmsto reduce inputs usage to achieve

Electrical & Electronics Nexus the same level of outputs.
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Figure 6: Blectrical & Hectronics Nexus technical inefficiency of the non-frontier firms
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Findings

| The existence of persistent technical inefficiencies over time offersan

opportunity for the non-frontier firmsto reduce inputs usage to achieve
Electrical & Electronics Nexus the same level of outputs.
TN Y ROBEVIO =&3—'“9 o
pn | it B
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NEM ST © by2168%or i e 4
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Flgure 6: Blectrical & Hectronics Nexustechnical inefficiency of the non-frontier firms
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| The overall technical efficiency score for the non-frontier firms averaged

Findings

Electrical & Electronics Nexus | On average, non-frontier firmswere using more than doubled the

. required amount of inputsto produce the given output level.

ELIONT RESERACK ﬂﬁ; i FRONTTEY il i um
R RS (TR KM FORTRONG B —Eii i
L
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Figure 6: Blectrical & Hectronics Nexus technical inefficiency of the non-frontier firms

at 57.10,33.13,and 54 64 for theyear 2017,2018 and 2019, respectively.
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Findings

Tourism Nexus

. | Onaverage, non-frontier firmswere using more

. than doubled the required amount of inputsto
i produce the given output level.

Non-optimal usage of inputs

W aste of resources

OVERPRODUCTION

00¢

=% Producing sconer

oF m grepler

quantity thon what
i required by the
process that follows

INVENTORY

=% Heaving more
nvoniory than

what is required

in & pull system

= A worker who wailts

An idle machine that
should be operating

=¥ Workers straining or
making unnacossary

TRANSPORT

=+ Moving parts
and preducts
unnecessacily
because of
excassve
distance betwean
workstatiors

NON-QUALITY

~% Correction;
inspection,
rowork and serap

INEFFICIENT
OPERATIONS

Unnecaessary or non
optima operetons

o

POCR DESIGN

A peeorly designed
proguct that
tokos more tme
1o procuce than
originally planned

A product

containing materials
that ate not adapted
to the client’s needs

Surce: Productivity Matters- Benchmarkingyour company to up your game (2016)

I
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I | Relative importance of peersasabenchmark and role model for non-
Fi n d i n g S frontier firms are based on the calculated lambda values.
Flectrical & Electronics Nexus | Greater value of lambda indicates a better benchmark and role model

frontier peersrelative to others based on operating scale.

Naon-frontier firms i.'Fs.BII @ VSTECS ViTrex™ Non-frontier fims iFSBH {)/ VSTECS ViTrex™
1. | Elsoft Research {0.80) (0.04) (0.07) 10. | KESM Industries {0,003 (0,00} [0.08)
2, | JCY International | {1.00) {0,00) | {0.00) 11. | KeyAsic [ {0.78) {0.01) {0,03)

- 3 ._MI Technovation | {0.00) {0.27) 1 {0.34) 12. | Malaysia Pacific Indusiries | (0.00) (0.00) | (0.00)
4, - MMS Ventures :- {0.54) | 10.00) (0.04) 13. | Turiva [ {0.92) {0.08) | (0.02)
5. | Motion VTEC {0.00) {0.02) 10.09) 14. | UNISEM | {0.00) (0.00) | (0.00}
6. | Triva Properiy [ {0.98) 1 {0.00) 10,00

. Notes:
7. | DAO Greantach (0.00) (0.00) (0.00) Figuresin parentheses arel ambda values

- 8. - FRONTKEN {0.00) {0.00) {0.04)

| 1, | Globetronics {0.00) | 10.00) (0.16)

Table 2: Hectrical and Bectronics Nexus non-frontier firms’ peers (2019)
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Findings

Tourism Nexus

Malmquist productivity index indicates total factor Total Factor Productivity (TFP) Growth

productivity change (TFP)from one period to
another. Technical change Efficiency change

Any movement of productivity over time can be
decomposed into two parts:

_ Pure efficiency change
o Movement ofthe frontier due to changes

m technological capabilities of the firm

(technicalchange) Scale efficiency change

o Movement ofthe firm towards (or far from)

the frontier (technical efficiency) _ N
Figure 7: Decomposition of TFP growth



Findings

Electrical & Electronics Nexus

2017-2018 2018-2019
1.800
| Theoverall Electrical & Electronics Nexus 1.600
saw a slower TFP growth over the period of 5 100
2017-2019. g
. 3 1200
Total Factor Productivity (TFP) Growth E
E 1.000
Technical change Efficiency change
0.800
- S 2017-2018 2018-2019
Pure efficiency change o TFFG T T
Scale efficiency change Figure 8: Tourism Nexus productivity trend
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Findings

Electrical & Electronics Nexus

| Theslower growth in TFP wasmainly
contributed by the decline in pure efficiency
and the slower growth in the scale effects.

| Thepositive TFP growth recorded for the
Electrical & Electronics Nexusin therecent
year was mainly contributed by the
significant improvement in the technological
change.

2017-2018 2018-2019
1.750
1550
i
£ 1350
B
i
4
£ 1.150
s
0950
0.750
0550
2017-2018 2018-2019
T 0.681 1.673
=i 5EC 1.006 1.004
=i PEC 1.9 0.635
mie [FPG 1.118 1.077

Figure 9: Blectrical and Bectronics Nexus productivity trend
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Findings

Electrical & Electronics Nexus

1.150
1. 400
-E 10508
=
3
= il q ]
[ ] 1.
=
5950
[ Rl ]
i T
——

i [PELC

—i— TE P15

2017-2018 1018-20149
—
~
- —-_—-

201 F-201E 201R-2019
1000 1000
1,108 0,5 A
1000 1000
1.108 0988

Figure 10 (a): E&E Nexus productivity trend for frontier firms
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Figure 10 (b): E&E Nexus productivity trend for non-frontier firms
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Findings

Electrical & Electronics Nexus

| Onaverage, the non-frontier firms' productivity
trendswere catchingup relativeto the frontier
firmsalthough at a slower rate than year 2017-
2018.

| Thetechnological change contributed
significantly to the growth of TFP amongthe non-
frontier firms despite the decliningtrend in pure
efficiency.

| The non-frontier firms average for pure
efficiency trend declined over the period of 2018-
2019 whilethe frontier firms’ average pure
efficiency was stagnant.

hdalmguist Index

2017-2018 2018-2018
21050
.,
1850 b
LY f.
L9 -
1650 L. =
Y ,"
. i
1450 ~ ”
LY ’;
1.250 r“
.-*’ bt
h"- = = - ..-. — -J' . - § "ﬁ' - -
1.050 il —
.— FJ .-ﬂ
F "
0.850 ‘_f"' ~
# LY
-* ,
Fs
QU650 4 "y
[ ]
0450
2017-2018 2018-2019
Baxis Title
i Frontier TC —a— Frontier SEC sl Frontier PEC sl Frantier TFPG
= o == Bon-Frontier TC = & = fon-Frontier 5EC  ==@== Mon-Frontier PEC = & = Non-Frontier TFPG

Figure 11: E&E Nexus productivity trend - frontier vs. non-frontier firms
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Summary

& Conclusion

Tourism Nexus 2017

Tourism MNexus 2018

Tourism Nexms 2019

ol =,

Tourism

8

ont of 25 firms were on
the efficient frontier

6

out of 25 firms were on
the efficient frontier

7

out of 25 firms were on
the efficient frontier

Electrical & Electronics Nexns

Electrical & Electronics Nexns

Electrical & Electronics Mexms

2018

2019

=

Elwciricol & Electmonics

7

out of 21 firms were on
the efficient frontier

5

out of 21 firms were on
the efficient frontier

7

out of 21 firms were on
the efficient frontier
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Summary

& Conclusion

| Consistently on the frontier from 2017-2019 and ranked

1st and 2nd in their respective Productivity Nexus

| Highest frequencies for best role model frontier peers

i according to the operating scale.

s @
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Berjaya Sports Toto Berhad |
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Tourism

Summary

i | Greater volatility in efficiency level over time for Electrical
and Electronics Nexus relative to the Tourism Nexus

& Conclusion i

Rir dsia 2 RAX)

A dia Croep [AA]
Admered Sy 459)
Aelioe T

Berjwa Food

Baraya Lard

Pewawe Sprn Tokn
Fainlasdl Fendny

L Liatial (05
Sapating Maleysia [SEAM]
Geatig Rewtad

bea mir M b i
Kanepriion Tranrasonal | ETH]
Ll rmiaiog

Mlagivam
Pelitngry m by ] bndmes (VALRTH
Malgha Inbs ks

Sl bedusries

Dl Woal d Gacp WG]

Far Pl abwena { o poecifoon (B RALCHE,
Pt belialinysha Ha klirg s |FWHEDG]
Pecab Tramt [FTRANS]
Ahmymanpal

Shargrir La Greua

e e Reldingi

@
=
=

I [ a0 (5] e . o 1] 1o
Tegrnical & Boancy 50

ENy aOIB W

Figure 12 (a): Tourism Nexus technical efficiency and frontier firms
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Figure 12 (b): E&E Nexus technical efficiency and frontier firms
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Ranking

Summary

& Conclusion

2017

2018

I

® Q0 &

Tourism Electrical & Electronics

i | Greater volatility in efficiency level over time for Electrical
i and Electronics Nexus relative to the Tourism Nexus

2019 2017 2018 2019
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Figure 13 (a): Tourism Nexus frontier firms ranking

Figure 13 (b): Electrical & Electronics Nexus frontier firms ranking
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Tourism Elwctricol & Elgcironics
|
2017-2018 2018-2019 2017-2018 2018-2019
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Figure 14 (a): Tourism Nexus productivity trend Figure 14 (b): Electrical and Electronics Nexus productivity trend



Thank you.

Dr. Wan RohaidaWan Husain

Assoc. Prof. Dr. Noorihsan Mohamad

International Islamic University Malaysia
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Figure 15 (a): Tourism Nexus productivity trend - frontier vs. non-frontier firms
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Figure 15 (b). E&E Nexus productivity trend - frontier vs. non-frontier firms

i | vt TC
= i == Hon-Fromier TC

=

Elwciricol & Elecironics

2017-2018 2018-2019
-
A L]
LY
!!‘
.f"
2
~ ”
. ’-"
" g
Y "’I
P %
e ke h— = === ———
= T ——
= :'l-'ﬁ-——-—'
- s
S
> ~
~ *
L 4 b
]
10133018 1180139
Al Tithe
i Froinithisr SEC i Freintisr PFEC

e i Won-Fronfier SEC s e Mon-Frontier PEC = &

sl Froaitiar TRPG
= Mon-Frantier TRRG:



Summary

& Conclusion

Mattersof concern

Slower positive trends
in TFP growth for the
Electrical and
Electronics Nexus

Deterioration of
average pure efficiency
trends for the non-
frontier firms under
both Nexus

The average mput
usage patterns among
the non-frontier firms

were more than
doubled the required
level for both Nexus
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