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Microfoundations of Industrial Competitiveness
in a Small Developing Economy:
The Case of Jordan's Manufacturing Industries

By: Jamal Hasan Al-Homsi

The primary objective of the thesis is to contribute towards the understanding of
certain empirical and conceptual issues underlying the global competitiveness of the
Jordanian manufacturing industries (JMIs). It aims also to function as an input in
informing debate over the future direction of Jordanian industrial competitiveness policy.
Having explored the theoretical aspects of industrial competitiveness, the thesis presents
a survey on the measurement and interpretation of industrial performance. It then
presents three substantive empirical chapters on the microfoundations of competitiveness
in JMIs.

The empirical part of the thesis uses a unique, large microdata set, extracted from
the 1994 Industrial Census. Each substantive chapter adopts a distinct research design.
The first uses an inter-industry design (following Caves and Barton, 1990) to explore
technical efficiency (TE). The second utilises an inter-firm design to investigate scale
efficiency, another potentially significant cost driver in JMIs. Finally the third
substantive chapter offers a case study on the Jordanian pharmaceutical industry (JPI),
examining high-technology as a benefit deriver.

Some of the more important empirical findings may be summarised briefly: (i)
producer concentration (unadjusted for foreign trade) is found negatively related to TE in
a linear and robust link; (ii) the pro-competition effect of imports on TE appears to be
insignificant; (iii) increasing returns to scale exists in 44 out of 51 JMIs, and significantly
so in 29 industries; (iv) firm size is positively and robustly associated with firm-level
export intensity; (v) no systematic pattern between firm size and unit labour costs has
been detected; (vi) despite superior average performance in terms of exports, profitability
and wage competitiveness, JPI can be considered as a vulnerable industry in face of the
current technological and marketing challenges. The thesis then draws out some of the
implications of these findings for the formulation of competition, industrial and
technology policies in Jordan.
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CHAPTER ONE

Introduction

1.1 Background and Research Problem

Issues of global industrial competitiveness have climbed the political and economic
agenda very rapidly in recent years, fuelled by the end of the Cold War and the rapid
advancement into economic liberalisation and globalisation. Surprisingly, both the South and
the North widely share similar concerns regarding the possible repercussions of a more
liberalised world economic order. While industrial countries basically worry about their
relative competitiveness position vis-a-vis other leading industrial competitors and low-wage
newly industrialising countries (NICs), less developed countries (LDCs) are concerned about
their ability to pass the test of international competition vis-a-vis industrial countries in
general and high-technology gigantic multinationals in particular. Furthermore, certain
stakeholders in industrial countries, namely industrialists and workers, press for protection
from the threat of low-wage countries in the South. The developing world, still trying to close
the historical 'development gap', is now challenged by a more difficult global test; to close
the 'competitiveness gap' under more restrictive economic rules taken from the Uruguay
Round. The recent intensification of economic globalisation and regionalism is the main
force behind the concerns over international competitiveness. For example, of the 194
regional integration agreements (RIAs) notified to the GATT/WTO at the beginning of 1999,
87 were notified since 1990 (World Bank, 2000b).

The liberalisation of goods, services, direct investment and capital flows (but,
surprisingly, not technology and labour) seems to generate asymmetric responses among
nations with different underlying competitiveness bases. Industrial countries have established
councils for competitiveness, formulated master strategies and plans, issued competitiveness
policy statements, and consistently seek to upgrade and monitor the competitive performance
of their national economies, industries and enterprises. The majority of LDCs, on the other
hand, seem less obsessed with the competitiveness challenge, as if the developing world is

satisfied with its competitive position.



At the analytical level, competitiveness policy analysis is just beginning to flourish in
LDCs. At the policy level, one crucial issue is whether the stabilisation and structural
adjustment programmes, undertaken by many LDCs, including Jordan, under the surveillance
of Bretton Woods Institutions to deal with debt and growth problems, are sufficient response
to the competitiveness challenge. Many economists believe that macroeconomic stabilisation
and structural reform programmes, although necessary, are not sufficient to deal with the
competitiveness and development challenges (Lall, 1990; Pack, 1993; Kirkpatrick, 1995,
Porter, 1999). According to Lall (1990: 11), "[i]t is certainly better to get prices right than

wrong, but this is a necessary condition for industrial success and not a sufficient one".

In Jordan, the profound alterations in the operating parameters of the business sector in
the 1990s (see Chapter 2) presented a hard challenge to industry to adjust and improve its
competitive performance. This turbulent era has changed the intensity of international and
domestic competition as well as industrial input and output prices, raising concerns over the

global competitiveness of the Jordanian manufacturing sector.

Against the above background, this Thesis aims at exploring microeconomic
foundations of industrial competitiveness in a small developing economy, taking Jordanian
manufacturing industries (JMIs) as a case study. It is also the intention of the Thesis to
function as an input in informing debate over the future direction of Jordanian
competitiveness strategy in manufacturing. Because microfoundations of competitiveness
include many competitiveness drivers, the empirical part of the Thesis focuses on certain

important drivers, namely technical efficiency (TE), scale efficiency and high-technology.

1.2  Research Subjects, Objectives and Hypotheses

This Thesis emphasises applied research potentially capable of guiding policy, aided
with a unique and large microdata set, extracted from the latest 1994 Industrial Census.
However, it is essential to clarify what is meant by the term 'industrial competitiveness' at the
outset. The concept actually defies incontestable definition, but in this Thesis industrial

competitiveness is defined as:

The sustained ability of domestic industrial firms to compete successfully and
Jairly with foreign products (in import competition and export rivalry) and foreign firms
(hosted multinationals), utilising price, differentiation and focus competitive strategies.
To ensure sustainability, the process should be within an enabling environment for
upgrading technological capabilities, processes and products, and ultimately aims at
improving the society's economic welfare.



The above definition emphasises competitiveness drivers. Indeed, the strategic
management literature offers three gemeric competitive strategies that JMIs can adopt to
upgrade their global competitiveness: (i) cost leadership; (ii) product differentiation; and (iii)
focus (or market niches) in terms of geographical area, product lines or customer type. The
United Nations Industrial Development Organization (UNIDO) in its report Jordan:
Stimulating Manufacturing Employment and FExports (1987) advocated a focus strategy
instead of wage competitiveness strategy for JMIs. Suggesting that low-wage strategy would

have a contractionary expenditure-reducing effect, the report concluded that:

"It is...not by increased price [or cost] competitiveness but by the development of
an effective "niche" strategy that Jordan can significantly enhance manufactured export
earnings... Export growth should not be pursued at the expense of the domestic economy
by suppressing real wages. This would have a significant negative impact on the growth
of both manufacturing production and employment" (p.35).

While the main recommendation seems plausible for a small economy, it should be
emphasised that cost drivers, or basic factors which determine a firm's unit costs, are much
more diverse than labour costs or even input costs; enhancing TE, scale efficiency, capacity
utilisation as well as learning and external economies are among other important drivers for
improving cost advantage (see Grant, 1998; Besanko et al., 2000). Chapters (5) and (6) of
this Thesis are an endeavour to investigate empirically both technical and scale efficiency in
JMIs, using 1994 firm-level data. Another possible competitive strategy for JMIs is to make
use of benefit drivers, i.e. factors leading to a superior quality or variety of a product. The
ultimate aim here is enhancing the differentiation advantage of Jordanian products, both
regionally and globally. This strategy requires upgrading the technological capabilities of
Jordanian firms and their innovation clusters (technological external economies), and will
incur additional costs in terms of technology transfer and development. A case study of high-
technology manufacturing industry in Jordan -the pharmaceutical industry- is undertaken in

Chapter (7).

Accordingly, the study's main objectives are concerned with:

1. Investigating empirically inter-industry patterns of TE in JMIs via: (i) measuring inter-
firm variation in TE in each well-defined industry using a robust method that performs
well, even in the presence of random measurement errors in the response variable- the
Stochastic Frontier Analysis (SFA); and (ii) explaining inter-industry variation in TE

utilising the structure-conduct-performance (SCP) paradigm. The work typically



follows that of Caves and Barton's study on the USA manufacturing industries (CB,
1990).

2. Examining quantitatively the expected impact of firm size on the competitive
performance of Jordan's manufacturing sector via exploring the competitiveness
position of small firms vis-a-vis large firms. More specifically, this work explores the
impact of firm size on its: (i) survival-ability; (ii) labour productivity; (iii) unit labour
costs; and (iv) export performance. Moreover, scale elasticity is estimated for each
manufacturing industry, at a fine level of disaggregation, to examine the existence and
significance of technical economies of scale, as well as its policy implications.

3.  Assessing, in a case study approach, the ability of Jordanian pharmaceutical firms to
compete globally in a challenging environment characterised by: (i) rapid technological
innovations and enforcement of intellectual property rights; and (ii) a progressive

regional and global competition.
More specifically, this research seeks to determine:

1.  Whether TE investigation using SFA can be usefully applied in a mechanical way to
large number of industries in a small developing manufacturing sector, similar to the
case of industrial countries.

2. Whether JMIs suffer from a long 'tail' of less productive firms unfavourably affecting
average industrial productivity. These (technically inefficient) firms are thought to be
particularly vulnerable to foreign competition, and capable of increasing output without
investing in more capital or employing more manpower.

3. Whether market structure affects TE performance in JMIs; whether domestic and
import competition as well as firm entry have a positive and significant effect on TE
performance.

4. Whether JMIs enjoy significant economies of scale in production, raising issues such as
the anti-trust dilemma and 'efficiency defences' in Jordan's competition policy.

5. Whether or not micro and small enterprises in JMIs are less efficient than larger
enterprises in terms of survival-ability, labour productivity and unit labour costs. If
true, this could make small manufacturing sector, under existing policy framework,
more vulnerable to import liberalisation and RIAs.

6.  Whether there is a positive and significant relationship between firm size and export
performance in JMIs, making larger manufacturing firms more capable of exploiting

new exports opportunities of globalisation.



7.  Whether the Jordanian pharmaceutical industry needs an amended strategy or

assistance policy if the aim is facing the 'new competition'.

1.3 Research Scope

Competitiveness research is diverse in terms of aim, unit of analysis (macro, meso or
industrial perspective), and methodology. First, work on competitiveness can be classified
into three main paradigms: (i) the efficiency and productivity (price competitiveness)
paradigm; (ii) the quality (non-price competitiveness) paradigm; and (iii) the trade
performance paradigm. While the first two approaches focus on foundations of

competitiveness, the last paradigm emphasises competitiveness outcome.

From another angle, competitiveness research can be divided based on addressing
domestic performance vis-a-vis international benchmarking. The first research type examines
whether performance in the domestic economy is below its own potential. Examples of such
an approach: inter-firm comparison of manufacturing performance in a domestic context and
tracking an industry's performance over a period of time. International benchmarking, on the
other hand, focuses not on a country's absolute or domestic performance, but how well it
performs relative to other reference economies. In both approaches, the unit of analysis can

be a firm, industry, sector or economy.

Finally, applied competitiveness work can further be classified whether it emphasises
competitive position (e.g. cross-country comparison of labour productivity levels), or
changes in competitive position (e.g. evolution of unit labour costs over time, either in a

domestic or global setting).

Using the last two criteria for classifying competitiveness research, one can construct a
simple two-dimensional matrix detecting four types of competitiveness research. Examples
of each type are shown below in what the researcher called 'The Grand Matrix of
Competitiveness Research'. It is noteworthy that the case study approach (e.g. cluster

analysis), due to its flexibility, can occupy more than one cell.



Table 1.1
The Grand Matrix of Competitiveness Research

Position Indicators Change Indicators

Domestic . [1] Examples:  stochastic  and
Benchmarking deterministic ~ frontier  analysis;
research on firm size and
performance; exploratory survey-
based competitiveness studies

[2] Examples: total factor productivity
growth, unit labour cost changes,
exports growth, all in a specific
domestic setting

International 3]

Examples: roductivit aj
Benchmarking P P Y 5P

research (Davies and Caves, 1987; the
International Comparisons of Output
and Productivity ICOP project);
benchmarking (small) business
environment in a global context

[4] An example: comparative trends in
competitiveness performance, such as
the U.S. Bureau of Labor Statistics
(BLS) approach to international
productivity comparisons

SOURCE: Researcher.

After scanning the competitiveness research area, one can easily locate the scope of this
research. This study: (i) adopts an industry and sectoral perspective. It examines the
competitiveness of JMIs, the largest single tradable and technology-intensive sector, not
Jordanian economy as a whole; (i1) focuses on the efficiency and productivity paradigm, but
certain aspects of export performance are explored as well; and (iii) follows largely a
domestic benchmarking approach. Overall, the principal emphasis of the Thesis is on type [1]
research design, in recognition of the availability of microdata as well as because of the
various pitfalls of international benchmarking approach (see Chapter 3). More specifically,
Chapters (5) and (6) basically embrace type [1], while Chapter (7) combines more than one

type or research design in a case study.

The detailed advantages and drawbacks of each research type are examined later in the
Thesis (Chapters 3 and 4). Suffice it to say at this point that because of its research scope, this
study is generally not susceptible to Krugman's influential criticisms on the concept of
national competitiveness and its potentially hostile protectionist policy implications (1994a,
1998)'. Moreover, unlike the export performance approach, the efficiency and productivity

paradigm is able to cover the performance of all manufacturing enterprises, not just a limited

' According to Krugman, competitiveness is a "meaningless word when applied to national economies" (1994a:
17, emphasis added). Thus, it seems that 'industrial competitiveness', as a concept, is more defendable than
'national competitiveness'. Furthermore, not all competitiveness policies are 'beggar-my-neighbour policies' or
are part of a zero-sum game (Boltho, 1996). An example of neutral policies is domestic horizontal programmes
and policies to get the 'fundamentals' or business environment right, including those for productivity and
innovation (see Chapter 3 for more details on the issues raised by Krugman's criticism).
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sample of export-oriented firms (constitute in Jordan less than 3 % of total number of

manufacturing firms in 1994).

1.4 The Data Sets, Research Methodology and Caveats

The investigation of industrial competitiveness is typically a data-intensive research,
particularly if it is based on large-scale microdata or adopts a global perspective. This Thesis

is enriched with the following manufacturing data sets:

= The 1994 firm-level census data for 8400 enterprises, constituting 68 % of the total
number of manufacturing firms and 73 % of total manufacturing employment in 1994%. The
data set, extracted from the latest Industrial Census, is classified into 51 (4-digit) narrowly
defined industries, using the United Nations (ISIC2) international classification. This unique
cross-section data set is utilised to investigate static (technical and scale) efficiency in JMIs.
The raw database covers all manufacturing enterprises in Jordan, including single-person
businesses, a unique opportunity for small business research. The choice of time frame is
dictated by the availability of census data®. Since data quality is crucial in census microdata,
‘prudent’ editing rules were adopted to avoid potential measurement errors (Chapter 5).

* Industry-level, time-series data over the period 1986-98, taken from industrial
surveys and censuses carried out by Department of Statistics (DOS) in Jordan. The data are
classified according to ISIC2 at a fine level of disaggregation (4-digit).

= To augment international benchmarking in the case study chapter, the Thesis
utilised many international databases on trade and industry, namely: the ECLAC and World
Bank (2000) TradeCAN (Competitiveness Analysis of Nations) database on analytical
foreign trade; UNIDO (1998) IDSB (Industrial Demand-Supply Balance) database on output
and trade; OECD (1999) STAN (STructural ANalysis) database; and UNIDO (2000)
International Yearbook of Industrial Statistics.

As for research methodology, both formal modelling and exploratory qualitative
research will be utilised. Table (2) outlines various types of econometric modelling adopted
in the Thesis. As shown, both linear and censored regression models are used. Moreover,

both maximum likelihood (ML) and OLS estimators are adopted.

? The Census data were accessed under strict conditions of confidentiality. See Appendix (1) for an overview
on the data set.

? Selecting a more recent year with somewhat more 'typical' growth in value added (Figure 2.1, Chapter 2),
using industrial survey data, would cost much in terms of sample size. The sampling design in industrial surveys
is currently based on: a complete enumeration of all Jordanian firms with 20 workers or more; a sample of 21%
of all firms with 5-19 workers; and a sample of 7.4% of all firms with 4 workers or less. Given the highly
skewed firm-size distribution in JMIs, the resulting impact of using survey data on the average number of firms
(observations) per industry is remarkable. Furthermore, census data, covering all manufacturing firms of
different sizes, are probably more suitable for small business research (Chapter 6).
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Typology of Quantitative Modelling Adopted in the Thesis

Table 1.2

Chapter/ Model/ Research Aim Estimation Type of Data /
Section Design Method Sample Size
o . . Firm-level -
5/ Stochastic frontier Measuring intra-industry Maximum sézrtrilo:\c/iz t:/rgZiween
Section 5.4 production function technical efficiency likelihood 10 and 1308 firms per
ection 5. (single-equation) scores for 51 industries (ML)

industry

5/

Inter-industry
econometric model

Explaining inter-

Ordinary least

Industry-level cross-
section data/ 35

Section 5.5 (single-equation) industry variation in TE | squares (OLS) industry
6/ Cobb-Dpuglas _ Measuring technical Flrm-level Cross-
. production function .. section data/ between
Sub-section . . scale economies in 51 OLS
6.3.2 (single-equation - dustries 10 and 1308 firms per
- model) InAustr! industry
6/ Inter-firm regression 5’;:1‘22%352?3?“1 Firm-level cross-
Sub-section | model . OLS section data/ 6872
6.3.3 (single-equation) labpur productivity and firms
- unit labour costs
6/ Inter-firm censored Investigating whether Firm-level, cross-
Sub-section | regression model firm size is associated ML section data/ 6872
6.3.4 (Tobit analysis) with export intensity firms
SOURCE: Researcher.

Turning to main research caveats, since no study on productivity or efficiency can

adequately proceed without capital data, this fact raises the problem of capital valuation and

vintage. Cross-section microdata, unlike longitudinal microdata, can claim the advantages of

large sample and better variability without the need for micro-level (output and inputs) prices

as well as matching businesses across time. Furthermore, cross-sectional estimators appear to

be much less sensitive to measurement errors and missing data compared with panel

estimators. On the other hand, questions of sequential causality and dynamic performance are

difficult to address in a cross-section research design and certain findings might be time-

specific (i.e. cannot be generalised to all stages of business cycle). See Chapter (3) for more

details.

1.5

The Significance and Contribution of the Study

As a small country in quest of market access, growth and national security, Jordan has

been seeking to be a working regional and global partner. Recently, many significant events

embodied this quest:




= Jordan has signed a Partnership Agreement with the European Union in 1997, which
results in gradually establishing a free trade area (FTA) in 2010. Furthermore, it has
concluded another FTA with USA very recently.

» Jordan joined the WTO in 2000.
» Jordan is a member of Arab FTA to be completed by 2007.
» Jordan is implementing a Structural Adjustment Programme since 1989.

These significant steps carry with them wide-ranging opportunities and challenges.
Thus, there is an urgent need for policy studies to help clarify visions and objectives,
formulate competitiveness strategy and policies, and implement specific programmes and

actions.

While public policy in Jordan tends to focus on promoting new manufacturing
investment and removing barriers to de novo entry, sustainable manufacturing growth
requires further emphasis on the efficiency of existing investments and resources. Actually, in
any year, the stock of existing manufacturing enterprises will always be larger in importance
than new firms. Thus, taking care of, inert alia, productive efficiency, scale efficiency and
dynamic efficiency, is of great importance in terms of wealth creation. In other words,
competitiveness of existing firms and industries is at least as important as the creation of new

firms and industries.

As an applied competitiveness research, the single most significant contribution of this
study is empirical in nature. The study fills an important gap in existing JMIs'
competitiveness research. While Muhtaseb (1995) has covered certain important aspects of
the trade paradigm, Al-Hajji et al. (1997a, 1997b) have assessed qualitatively the
competitiveness of JMIs using primary survey data (N=800). Moreover, the Ministry of
Planning (MOP) in Jordan has undertaken an extended research project examining the
competitiveness of main manufacturing clusters in Jordan. This study examines the neglected
area of Jordan's industrial competitiveness. It investigates empirically selected important
microfoundations of Jordan's manufacturing competitiveness using a large-scale secondary

data set (N=8400).
The principal value added expected from this research can be classified as follows:

A NEW CONTEXT: In general, there is lack of sufficient empirical research
specifically about microfoundations of industrial competitiveness in small developing

economies. For example, Berry (1992: 54) acknowledged that "[m]ost of the empirical work



on economies of scale [based on survey or engineering evidence] has been undertaken in
industrialized countries". Indeed, this research, as far as we are aware, is the first to examine

technical and scale efficiency in a large sample of JMIs.

A NEW DATA SET: To the best of the researcher's knowledge, this is the first
quantitative study to utilise large-scale firm-level data on JMIs. Indeed, a minority of
industrial studies have used such data sets in LDCs. This type of data has many advantages
over aggregate industry-level data, including larger sample size and higher variation.
According to Lall and Latsch (1998), "empirically oriented micro-level approaches are the

most promising in guiding policy decisions" (p. 437).
AT THE EMPIRICAL LEVEL:

This study contributes towards assessing the expected competition and scale effects of
trade liberalisation and RIAs* in JMIs. Furthermore, the study examines the effectiveness of
structural policies, such as competition policy towards market structure and industrial policy

towards firm size, in improving the performance of JMIs.

In Chapter (5), the flexible but more complex form of inefficiency distribution, the
truncated-normal, is applied successfully in measuring and explaining TE, using appropriate
software. In the TE explanation stage, a data reduction technique, the principal component

analysis, is utilised to construct a 'principal' TE measure.

In Chapter (6), when testing the link between firm size and its performance, a more
comprehensive measure of cost competitiveness at the firm level, namely unit labour costs
(ULCs), is constructed and utilised. It proved to offer new insights vis-a-vis the often-used

indicator, namely labour productivity.

1.6 The Structure of the Study

The study consists of eight chapters. A brief summary of the content and sequence of

these chapters is as follows:

* The mechanisms for tracing the impact of RIAs on product market can be grouped into two main types;
competition and scale effects, and trade and location effects (World Bank, 2000b). Scale and technical
efficiency are likely to be much more important than the traditional trade (creation and diversion) effects
(Pelkmans, 1997), but often overlooked partially because of lack of microdata, and partially because of the
complexity of such an exercise (EC, 1996¢: 122).
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Chapter (2), the macro and sectoral setting, is intended to provide background
information that outlines the research setting, covering the salient features, policy framework
and recent performance of both the Jordanian economy and the Jordanian manufacturing
sector. Chapter (3) provides a critical literature survey of the economics of global
competitiveness, covering both conceptual issues and empirical paradigms. Chapter (4), the
measurement and evaluation of industrial competitive performance, is meant to present a
concise survey of various competitiveness measures, or what are here termed:
Competitiveness Analytical Tools (CATs). Chapter (5) investigates inter-industry variation in
TE in JMIs, with the aim of enhancing the sector's resource utilisation. Chapter (6)
empirically explores the link between firm size and performance in JMIs, and its implications

on the competitiveness of small manufacturing sector.

Since industrial competitiveness recently became synonymous with technological
superiority, Chapter (7) aims at assessing global competitiveness of Jordan's high-technology
manufacturing industries taking the pharmaceutical industry as a case study. Many strategic
issues are discussed, including the global enforcement of intellectual property rights (through

the TRIPs Agreement) and options for foreign technology transfer to the industry.

Finally, Chapter (8) ends with the main findings and conclusions, as well as policy

recommendations and future research directions.
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CHAPTER TWO

The Macroeconomic and Sectoral Setting:
The Manufacturing Sector within the Jordanian Economy

2.1 Introduction

This Chapter presents exploratory analysis on both the Jordanian manufacturing
industries (JMIs) and the Jordanian economy (JE) as a whole. The main aim is to
delineate the economic environment of Jordanian manufacturing firms, and to make
accessible to the English-language reader background information that outlines the research
setting, covering the salient features, policy framework and recent performance of both the

JE and JMls.

The Chapter is structured as follows. In the macroeconomic setting part, an overview
of salient features of JE is presented, followed by an outline on the structure of JE. The next
section reviews various sectoral indicators relating to: (i) contribution of the small business
sector; (ii) government participation and foreign equity investment in main sectors; and (iii)
geographical concentration of economic activity. In all cases, a comparative presentation of
manufacturing profile vis-a-vis other sectors in the JE is undertaken. Finally, growth
performance and the policy framework in JE are addressed. The sectoral context part
introduces selected microfoundations of competitiveness related to coming substantive
chapters. After presenting an overview of JMIs, and a chronology of Jordanian industrial
policy towards manufacturing, the reminder of this part addresses the following core issues in
JMIs: (i) market structure (concentration and entry); (ii) the profile and potential impact of
firm-size distribution; and (iii) the current situation and policy framework towards

technological capabilities in JMIs.
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PART ONE: THE MACROECONOMIC RESEARCH SETTING

2.2 The Jordanian Economy: An Overview

The Jordanian economy (JE) can best be described as a small, open, and service-
oriented developing economy with limited natural resources (mainly phosphate and potash)
and relatively well-educated human resources. It is a small economy in the Middle East in
terms of income, geographical area and population. The size of the JE as measured by
nominal gross domestic product (GDP) reached approximately $8.3 billions in 2000. With an
area of 89.3 thousands sq. km., Jordan is about the size of Portugal. Classified by the World
Bank as a lower middle-income economy, the nominal per capita income is currently at
$1650. Due to a modest population base (5.0 millions) and limited export competitiveness,
the resulting small market size has contributed to a relatively narrow manufacturing base (16
% of GDP in 2000) that is insufficient to cover a large and rising import requirements of the

economy.

Imports of goods constitute about 54 % of GDP compared with 26 % for the UK'
(Table 2.1), fuelled by high population growth (about 3.5 % annual average) and the input
requirements of a strong economic growth (an average of 5.0 % per annum during the period
1976-2000). Merchandise imports are more than two times larger than exports of goods.
Openness in goods markets is accompanied by openness in labour market; Jordan is both an
exporter of skilled manpower and an importer of unskilled labour. Actually, the leading
factor in financing the large and chronic trade deficit in JE is services exports, particularly

exports of skilled labour to oil-producing Gulf countries.

The structure of merchandise exports is biased towards chemicals, mining, and certain
agricultural exports. Geographically, the exports are highly concentrated in the Arab
countries. The dominance of services income in the balance of payments is accompanied by a
similar bias in the structure of the JE; services sectors account for more than two-thirds of
real GDP, with the real estate, government services and communications services being the

largest sectors.

" As emphasised by Healey (1995), openness varies inversely with country size; larger countries tend to be
relatively more self-sufficient. The structure of merchandise imports in the JE is dominated by raw materials
and intermediate goods (including crude oil) with a share of 50 % in 2000, followed by consumer goods (30 %)
and then by capital and other goods (20 %).
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The Economies of Jordan and the EU (1999):

Table 2.1

Size, Openness and Living Standards

.| GNP (Billion US $) Share of GNP per
Population Manufacturing Openness’ Capita
(In Millions) Atlas PPPs (1997)? (US$)
Method'
Ireland 4 71.4 71.5 . 56.0 19160
Jordan 5 7.0 16.6 14 53.7 1500
Denmark 5 170.3 129.1 18 29.4 32030
Portugal 10 105.9 151.3 25 39.0 10600
Belgium 10 250.6 2474 21 67.5 24510
Greece 11 124.0 153.8 14 344 11770
Netherlands 16 384.3 364.3 20 47.4 24320
Spain 39 551.6 659.3 21 22.0 14000
Italy 58 1136.0 1196.3 23 20.0 19710
UK 59 1338.1 1234.4 20 26.2 22640
France 59 1427.2 1293.8 22 20.4 23480
Germany 82 2079.2 1837.8 28 24.5 25350
NOTES:

' GNP is calculated here at current prices using the World Bank Atlas method.
> Share of manufacturing value added in GDP (at constant prices).
* Defined as percentage share of imports in GDP, 1994 figures.

SOURCES: (i) World Bank (2001) for size and living standards; (ii) UNIDO (2000) and Central Bank of
Jordan (CBJ), Monthly Statistical Bulletin, for manufacturing shares; and (iii) Healey (1995) and CBJ, Monthly
Statistical Bulletin, for openness data.

All of the above features of the JE (size, openness and structure) have implications on
the state of industrial competition and competitiveness, and on the design and

implementation of a viable competitiveness strategy.

The initial conditions of the JE (demographic size and movements, geopolitical
position, and natural endowments) are among the leading explanatory factors behind both its
structure and performance. Of particular importance are the forced population emigration
towards Jordan (in 1948, 1967, and 1990) as a result of regional conflicts and the voluntary
emigration of skilled Jordanian workers towards oil-producing Gulf countries. The inward
population movements enlarged the role and size of the public sector and stimulated
residential demand and investment. The outward movement led to an exceptionally high level
of services income from abroad, even probably crowding out the commodity-producing

sectors as a result of availability of funds and shortage of skilled labour.

Although Jordan is seeking to implement policy reforms that enhance its self-reliance,
consumption, savings and employment in the JE remain highly dependent on foreign
economic activity, like many small economies, leaving the economy subject in its

performance to external shocks (both favourably and unfavourably). After years of strong
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growth in the 1970s and early 1980s, the subsequent decline in oil prices caused a decrease in
regional demand, workers' remittances and foreign aids from oil-producing Gulf countries.
This regional slowdown had an accumulative negative effect on Jordan’s internal and
external balances, growth and employment. Eventually, and after a balance of payment crisis,
Jordan adopted in 1989 a programme for macroeconomic stabilisation and structural reform
with the co-operation of the IMF and the World Bank aiming at achieving macroeconomic

stability and a sustainable course of growth.

Overall, the programme has clearly contributed to a better performance at the
macroeconomic level, especially price and financial stability, but certainly more can be done
at the structural and sectoral level, particularly in tradable sectors, as indicated by the growth
slowdown in 1996 and thereafter’. This Thesis seeks to contribute towards a viable
competitiveness strategy in the JE that goes beyond "getting prices right". The strategy
complements the structural adjustment programme in laying down the basis for a more robust

growth in the face of progressive global competition.

The main strengths of JE are: its geographical position at the centre of three
continents®, competitive labour costs (compared with industrial countries) and a well-
educated Jordanian labour force, though the majority of these assets are shared also by some
regional competitors, particularly Egypt4. In addition, JE is characterised by diverse touristic
sites and off-season agriculture. The major weaknesses consist of interrelated factors: limited
natural resources (including oil, fresh water, sea outlets and arable land), smallness of
domestic market, in addition to dependency on foreign markets and savings. The long-term
challenges the JE should face are: (i) progressive international competition; (ii) supply-side
constraints on secular growth (water and energy); (iii) structural uncertainty due to

unfavourable external environment; and (iv) unemployment and poverty.

Coping with the challenges of economic globalisation, JE is seeking to enlarge its
global market access in order to tackle the limitations of a small domestic market.
Regionally, it has initiated a Partnership Agreement with the European Union (EU), which
results in establishing a free trade area in 2010. Globally, Jordan has recently joined WTO in
2000.

? See below for possible explanations for recent growth slowdown.

* Location for small economies has two-fold significant impact: on foreign trade, location can be an advantage
in terms of transport costs (to be near the principal shipping and airline routes); on FDI, foreign investment is
affected by proximity to large markets.

* In the jargon of strategic analysis, most of these strength points do not constitute diszinctive capabilities.
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2.3 The Structure of the Jordanian Economy

Due partially to sustained urbanisation and limited global competitiveness in
manufacturing, the sectoral distribution of Jordan's GDP is biased against agriculture and
manufacturing activities and in favour of services sectors. Dependency on high income from
abroad®, coupled with weak access to international markets necessary to gain scale
economies, have contributed to the current economic structure. The trade and regulatory

regimes probably played a reinforcing role.

Commodity-producing sectors constitute 30 % of real GDP in 2000, about its level in
1988, while services sectors, including government services, account for the rest (Table 2.2).
Manufacturing is the largest sector among the commodity producing sectors with a share of
some 16 % of real GDP in 2000, followed by construction and agriculture with shares of 4.5
% and 3.8 %, respectively. Within the manufacturing sector, the major industries are: food,

chemicals (including pharmaceuticals and manufactured fertilisers) and cement.

Table 2.2

Jordan: Sectoral Shares in Value Added
at Constant Prices (%)

Economic Activity 1988 | 1994 | 2000
Agriculture, Hunting, Forestry and Fishing 8.8 5.2 3.8
Mining & Quarrying 3.7 2.7 29
Manufacturing 8.8 15.7 15.8
Electricity & Water 3.4 23 2.6
Construction 5.8 8.1 4.5
Commodity Producing Sectors 30.4 34.0 29.6
Wholesale & Retail Trade, Restaurants & Hotels 12.1 11.4 12.9
Transport, Storage & Communication 15.4 14.3 17.8
Finance, Insurance, Real Estate and Business Services 19.6 20.1 20.6
Community, Social and Personal Services 2.1 3.0 35
Producers of Government Services 21.6 17.9 17.6
Producers of Private non-profit Services To Household 1.1 1.2 1.0
Domestic Services of Households 03 0.1 0.2
Imputed Bank Service Charge 25 -2.0 3.2
Services Sectors 69.6 66.0 70.4

(1) Preliminary.
SOURCES: CBJ, Monthly Statistical Bulletin Vol. 37, No. 2 & 4 (for 1994 & 2000), revised data;
Department of Statistics (DOS), http://www.dos.gov.jo (for 1988).

> Jordan relies heavily on services income and private transfers to generate export earnings. The high amounts
of income from abroad, including workers' remittances and foreign grants, have contributed substantially in
financing previous imports, weakening the urgency to industrialise- a sort of 'Dutch Disease'.
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The sector of 'finance, insurance, real estate, and business services' is the largest sector
among the services sectors with a share of 20.6 % of GDP in 2000. The sub-sector of real
estate services contributes by more than two-thirds of the sector's overall value added. The
sector of 'transport, storage and communications' is the second largest among services
sectors, followed by 'producers of government services', both are related to population

growth and public investment programme.
2.4 Sectoral Indicators in the Jordanian Economy

This section provides background information on: (i) the contribution of small
business, government investment and foreign investment in the JE; and (ii) business

geographical concentration in Jordan.

A size analysis of Jordanian enterprises is shown in Table (2.3). Small enterprises,
defined as firms with less than five persons, constitute the lion's share in terms of number in
major sectors, except mining and construction. About 75% of the manufacturing firms, 94 %
of the trading firms, and 90 % of the services firms, are small enterprises. In contrast, small
firms' contribution to employment and value added is modest compared with their numbers, a
pattern broadly consistent with international experience®. In particular, the contribution of
small miners, contractors and manufacturers in their corresponding sectoral value added is
severely limited.

Table 2.3

Jordan: Main Indicators of Small Enterprisesl (1998)
(Absolute level and as a percentage of total sectoral enterprises)

No. of Enterprises No. of Employees Gross Value Added
Absolute o Absolute o Absolute %
(in 000) ° (in 000) ® | (million JD) ¢
Manufacturing 11.2 75 27.6 26 58.3 7
Mining 0.03 22 0.1 14 Neg. 0.3
Wholesale and Retail 433 04 82.0 75 272.9 57
Trade
Other Services’ 18.6 90 36.7 36 83.5 21
Construction 0.4 36 0.8 4 0.5 0.6

' Defined as firms engaging less than 5 persons.
*For 1997.

? As defined by the services annual surveys carried out by DOS.
SOURCE: DOS, http://www.dos.gov.jo.

® For example in the EU 93 % of total enterprises are very small enterprises (i.e. with less than 10 persons). This
size group provide a third of EU15 jobs and a quarter of turnover (EC, 1996a: 26).
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The ownership structure in the JE is mixed. The government is not directly engaged in
agriculture, manufacturing or construction activities although it owns a minority and
declining equity investment in certain public-shareholding firms (Table 2.4). The
Government's direct production is basically concentrated in mining (phosphate and potash),
basic services (health and education), and economic infrastructure sectors (water, electricity,
transportation and communications). Due to the privatisation policy, private sector
participation is currently encouraged. Hence, the ownership structure is moving towards the

private sector, especially in manufacturing and certain utilities (Table 2.4).

Table 2.4
Government Equity Participation in Selected Sectors

Government share in capital paid (In %)
Economic activity 1992 1995 1998
Manufacturing 17.1 9.7 5.7
Mining 55.7 56.3 52.8
Wholesale and Retail Trade 9.6 6.2 7.2%*
Other Services 15.2 13.6 12.5
Construction 0.4 03 0.5

* For 1997.

SOURCE: DOS. http://www.dos.gov.jo

Because of its potential technology spillovers, foreign direct investment (FDI) is a
potential competitiveness driver. In JMIs, most foreign investments can be classified as
portfolio investments with severely limited technology spillovers’. Based on annual sectoral
surveys, the share of foreign participation (both Arab and non-Arab) in capital in
manufacturing recorded an increase from 6.5 % in 1992 to 11.4 % in 1998 (Table 2.5), but
still remains low by international standards. Compared with other sectors. construction has

registered a surge in foreign investment in 1998.

7 Economies differ in their threshold level for foreign equity ownership taken as evidence of FDI, but usually
the threshold level ranges between 10 and 50 %. The IMF in its revised edition of the Balance of Payment
Manual (1993) suggests a minimum of 10 % (see UNCTAD, 2000b).
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Table 2.5

Stock of Foreign Investment in Selected Sectors

Foreign share in capital paid (In %)
Economic activity 1992 1995 1998
Manufacturing 6.5 6.9 11.4
Mining 20.2 19.7 17.5
Wholesale and Retail Trade 0 0 1.0%*
Other Services 4.7 0.9 1.6
Construction 5.7 1.5 253
* For 1997.

SOURCE: Sectoral Surveys, DOS. http://www.dos.gov.jo

Business enterprises in the JE are geographically concentrated. The core of Jordanian
economy is located in the adjacent Amman and Zarka governorates in the north west of the
country (Table 2.6). The spatial concentration of enterprises is clearly biased towards the
Capital of Amman. Apart from mining (a natural resource-based industry), some 50 % of
total number of enterprises in 1998 is located in Amman, accounting for some 60-80 % of
total employment according to the sector. In terms of number of enterprises, the share of the
largest two governorates reached more than 60 %, while their share of total employment and

gross value added is substantially larger in most sectors.

Table 2.6
Geographical Concentration of Economic Activity (1998)

(Share of Amman and Zarqa as a Percentage of Total)

. Gross Value Added |
No. of enterprises | No. of employees (000 JD)

Absolute % Absolute %o Absolute %

Manufacturing 14,918 63.9 98,497 70.9 618,643 62.6
Mining 49 32.2 541 5.8 3,565 1.8
Wholesale and Retail Trade 29,617 64.5 80,513 73.7 396,251 82.8
Other Services 13,935 67.2 78,988 78.0 319,904 81.9
Construction 617 59.5 18,608 85.8 76,539 89.5

SOURCE: DOS. http://www.dos.gov.jo
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2.5 Growth Performance of the Jordanian Ecbnomy

Introduction and Overview

The growth performance of the JE is an outcome of combined effect of three main
factors: initial conditions, external shocks and policy stance and reform®. Due to smallness
and openness of the economy, the factor of external shocks seems to explain a large part of
its growth dynamics and fluctuations (IMF, 1998a). Variations in external factors such as
income and transfers from abroad, population movement, and regional outlook have
substantially affected, favourably and adversely, the growth performance of the economy.
This macro vulnerability to external shocks constitutes a feature shared generally by all

'small' economies’ (Helleiner, 1982; Armstrong and Read, 1998; Easterly and Kraay, 2000).

As for long-term performance, notwithstanding the data limitations, available research
on productivity performance indicates the poor profile of total factor productivity (TFP)
growth in the JE (Maciejewski et al., 1996), confirming that Jordanian growth is factor using

rather than efficiency improving.

The Jordanian economy enjoyed strong growth during the 1970s and early 1980s
supported by favourable external stimuli. The supporting growth drivers were high levels of
workers' remittances that boosted private investment and foreign aid that expanded
government investment, especially in social overhead capital. Due to negative regional
developments in the aftermath of declining oil prices, reinforced by unsustainable inward and
state-led development strategy, the economy started in 1983 its slowdown cycle that

accumulated to a severe economic depression and a balance of payment crisis in 1988/89.

During the last twelve years or so, the Government of Jordan pursed an ambitious
reform programme to restore macroeconomic stability and strengthen the supply side of the

economy'’. The reforms contributed to economic recovery during 1992-95. But due to weak

¥ According to Hughes (1992: 16), the voluminous development literature suggests that "natural resource
endowment, country size, geography, location and capital inflows (notably of aid) are not the principal causes
of differentials in national growth rates" (emphasis added). This conclusion seems to confirm Porter's (1996b)
basic proposal that national prosperity is created, not inherited. On the same issue, the World Bank (1987)
pointed out that "[i]nitial conditions of size, population, and natural resources may influence the timing and
pattern of early industrialization, but further progress along the path is greatly influenced by government policy"
(p.57).

? This vulnerability is due to other 'stylised facts' of small economies; openness, smallness, and narrowness of
output and exports (Armstrong and Read, 1998). Chapter (3) highlights microeconomic size disadvantages of
small economies.

' See Zaghlool and Hazaima (1999) for a review on reform measures.
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initial conditions and unfavourable regional developments, growth performance fell below

original targets in the second half of the last decade.

Stages of Growth Performance in the Jordanian Economy

Growth performance in Jordan during the period 1976-2000 can be classified into five

distinct phases (see Maciejewski et al., 1996):

The Boom of the 1970s and Early 1980s

Jordan's economy achieved high growth rates during the period 1976-82 with an
average of 10 % (Table 2.7). This outstanding performance was supported by: (i)
expansionary fiscal policy and ambitious public investment programmes, with special
emphasis on infrastructure and mining projects, financed largely by foreign grants and loans;
and (ii) autonomous private expenditures, especially residential investment, financed largely
by workers' remittances. A new element of growth strategy in this phase was the exporting of

skilled Jordanian manpower (to the Gulf region).

The First Slowdown During the Period 1983-87

Compared with former years, the JE witnessed a slowdown in its average growth
during the period 1983-87 accompanied by a deceleration in consumer price inflation. The
growth rate averaged 3.1 % during that period (Table 2.7). This slowdown reflected, at least
in part, regional slackening as a result of falling oil prices and its negative implications on
workers' remittances, external aid and exports to Gulf countries. No substantial policy shift
occurred during this period, but the government pursued an industrial protection policy in late

1985 to stimulate industrial growth and improve the Kingdom's trade balance.
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Table 2.7
Jordan: Real Growth Rates (1976-2000)

Period Average Real GDP Growth
1976-1982 10.0
1983-1987 3.1
1988-1991 -3.1
1992-1995 8.3
1996-2000 3.0

SOURCE: CBJ, Monthly Statistical Bulletin Vol. 37, No. 2 & 4 (for 1994-
2000), revised data; DOS, http://www.dos.gov.jo (for 1986-1993); researcher
estimates for (1976-85) based on DOS data for nominal GDP and consumer
price index.

Economic Crisis in Late 1980s

The prevailing external conditions of declining workers' remittances, foreign grants and
loans in the mid-1980s had led to a growing and persistent macroeconomic imbalances in the
form of external imbalance and budget deficit. In 1987-88, the government sought to
supplement falling foreign resources with increased commercial borrowing from abroad. This
policy was unsustainable and eventually the situation ended with a balance of payment crisis
in 1988/89, which was accompanied by a severe decline in the exchange rate of the Jordanian

Dinar.

Economic Recovery During 1992-95

After years of stagnation or absolute decline during 1988-91, the JE recovered its
strong growth in 1992. Average growth rate in 1992-95 amounted to 8.3 % compared with a
decline of 3.1 % during 1988-91. The main factors behind this inflexion in economic activity

Were:

* The return of about 300,000 Jordanians (some 10 % of total population) with their
savings and high skills from the Gulf countries in the aftermath of Gulf crisis. This led to
an increase in residential and productive investment in the JE.

* The implementation of a macroeconomic stabilisation and structural adjustment
programme with the support of international institutions. This policy restored
macroeconomic stability and retrieved confidence to domestic and foreign investors.

As a result of these two factors, the supply side of the economy responded positively to
a sudden rise in effective demand for consumer goods and residential buildings;

manufacturing and construction sectors showed high growth during this period (Table 2.8).
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Table 2.8

Growth Rates of Economic Sectors at Constant Prices

(Percentage Change)

Economic Activity 1988 1994 2000
Commodity Producing Sectors
Agriculture, Hunting, Forestry and Fishing 32.6 -13.9 7.1
Mining & Quarrying -7.3 3.1 -1.3
Manufacturing -19.1 17.3 5.6
Electricity & Water 2.5 6.7 3.6
Construction -18.4 7.3 1.3
Services Sectors, of which:
Wholesale & Retail Trade, Restaurants & Hotels -14.2 -0.5 85
Transport, Storage & Communication -0.6 3.4 4.0
Finance, Insurance, Real Estate and Business Services 11.0 5.8 52
Producers of Government Services 6.3 3.7 6.9

Gross Domestic Product at Producers' Prices -1.9 5.0 3.9

(1) Preliminary.
SOURCE: CBJ, Monthly Statistical Bulletin (for 1994 & 2000), revised data; DOS, http://www.dos.gov.jo
(for 1988).

The Second Slowdown During 1996-2000

After years of high growth, Jordan's economy faced in 1996 upwards a slowdown in
economic expansion. According to available data, average growth decline from 8.3 % during
the period 1992-95 to 3.0 % during 1996-2000 (Table 2.7). This deceleration is due to
cyclical adjustment in construction activity, a slowdown in industrial growth as a result of
weak domestic and regional demand (from Iraq and Gulf countries), and deterioration in the
regional political environment. Indeed, the setback of the Peace Process in 1996 had its
negative impact on Jordan's investment and tourism levels. As a result, new firm entry
declined in this period (Table 2.13) and incumbent enterprises suffered from large excess

capacity, particularly in manufacturing and real estate sectors.

2.6 The Current Policy Framework in the Jordanian Economy

As emphasised above, Jordan's public policy framework during the 1970s and most of
the 1980s was characterised by a widespread government regulation and intervention, aided

by the availability of government resources from abroad.
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As of 1989, after an economic crisis, Jordan adopted a structural adjustment

programme to strengthen the supply side of the economy and improve the functioning of the

markets. The new policy framework emphasised the following directions:

External trade liberalisation. Imports were gradually but substantially liberalised; while
exchange controls, quantitative restrictions and licensing requirements were abolished,
tariff barriers have been eased. In addition, state trading monopolies have been
eliminated. As a result, import entry barriers were substantially eased on tradable goods.
Finally, Jordan has recently issued the Law for the Protection of Domestic Production
consistent with WTO rules with the aim of protecting domestic producers against
dumping. According to the Law, the protection will be selective, temporary and
conditional, using either tariff or non-tariff instruments with the first instrument being

preferred.

Market and investment liberalisation. Both domestic and foreign investment regimes
were deregulated. The Investment Promotion Law of 1995 and its regulations stipulated
Jordan's policy for facilitating (direct and portfolio) foreign investment. The negative list
on foreign ownership is short; only in mining, construction and trade, foreign investors
are not permitted to own more than 50 % of any project. Many foreign-specific
constraints such as prior entry approvals and high minimum capital requirement were
removed from the former regulation. Administrative price controls were generally
eliminated including interest rate, and consumer subsidies were phased out allowing

partial cost recovery in public services.

Privatisation and sectoral regulatory reform. The aim of this element of structural reform
is to decrease the role of the public sector in production decisions and to enhance the
efficiency of the financial sector in allocating resources. Decreasing the size of state-
owned sector would be done through: (i) core privatisation; and (ii) selling government's
shares in public shareholding companies. In this field, implementation is behind planning,

but good progress has been achieved in selling shares owned by the state.
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PART TWO: THE SECTORAL RESEARCH SETTING

2.7 The Jordanian Manufacturing Industries (JMIs): An Overview'

As a latecomer to industrialisation, Jordan has started its noticeable industrial
development in late 1950s (Mazur, 1979) with the establishment of several large industrial
projects in mining and manufacturing, aided with state equity participation, industrial
concessions and improved infrastructure. At constant prices, the manufacturing sector
contributed 14 % of GDP in 1997 compared with 7 % in 19522, Despite this temporal
improvement, Jordan's manufacturing share in real GDP is comparatively low by
international standards (Table 2.1); 23 % for the world and 24 % for NICs in 1997 (UNIDO,
2000).

According to the latest industrial survey, JMIs employed 105,000 persons in 1998,
working in some 15,000 manufacturing enterprises, of which 11,200 are small enterprises
(engaging less than 5 persons). Furthermore, the sector comprises 92 (comparatively large)
public shareholding companies (AFM, 1997). The manufacturing sector accounted for 61 %
of merchandise exports in 2000 compared with 44 % in 1985'%. Due partially to geographic
export concentration towards Arab economies, regional political conflicts and inter-Arab
relations have significantly affected the robustness of the sector's performance'®, leading to
high variation in annual growth rates (Figure 2.1). Notwithstanding this variation, long-term

average growth is favourable; about 5 % during the period 1986-2000.

The private sector is dominant in JMIs; the government currently owns just a minority
share in the sector (Table 2.4). Government's equity participation in manufacturing is
concentrated in non-metallic mineral products, including cement (18 % in 1998); food

industries (11 %); printing and publishing (4 %), and chemicals (3 %).

"' Manufacturing industries can be broadly defined as industries involved in physical or chemical

transformation of materials or components into new product (Mayes et al., 1994). Manufacturing industries are
listed under major division 300 in the United Nations International Standard Industrial Classification (ISIC).
Thus, it excludes crude petroleum & natural gas, mining & quarrying, electricity, and industrial services.

21952 figure is at current prices.

" Source: CBJ. Manufacturing export is defined here as total merchandise exports minus SITC sections 0-4 or
agricultural products and raw materials. If section 4 is included (consists mainly of vegetable fats, a semi-
processed product), then the share of manufactured exports rise to 65 % in 2000.

" ESCWA (1995) cited many examples of external shocks to JMIs resulting from regional political conflicts:
the Irag-Iran War; the Lebanon Civil War; the Arab-Israeli Wars; and the recent Gulf crisis (in 1990-91).
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Figure 2.1
Jordan: Real Growth in Manufacturing Value Added

SOURCE: CBJ, Monthly Statistical Bulletin Vol. 37, No. 2 & 4 (for 1994-2000), revised data: DOS,
http://www.dos.gov.jo (for 1986-93).

Jordanian manufacturing enterprises are typically engaged in assembly-type operations.
The vertical integration of JMIs is weak; neither the supply of capital equipment nor down
stream processing being highly developed. The ratio of value added to gross output in 1998

ranges from 21% for chemical products to 46 % for non-metallic mineral products.

The capital goods sector is modest in sizel5 consumer and intermediate industries are
dominant. Most manufacturing industries produce mainly for the local market but a number
of well-defined industries export more than 50 % of their output during 1996-98. Most
notable export-oriented industries in manufacturing, as defined above, are: fertilisers &
pesticides, drugs, and basic industrial chemicals in addition to spare parts for motor vehicles,
vegetable oils and jewellery. With the exception of 1996, export performance of small
manufacturing firms is exceptionally weak in JMIs (Table 2.9), with export intensity less

than . %.

15 The aggregate classification of Table (2.10) below gives an opposing conclusion, but in reality, the sector of
'fabricated metal products, machinery and equipment' is dominated by small, low-technology, enterprises
manufacturing structural metal products (ISIC 3813) such as light tanks, metal doors and screens and windows

frames.
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Table 2.9
Jordan: Export Intensity of Small And Larger
Manufacturing Firms (1994-98)

Small Firms Medium and large Firms
1994 0.10 18.5
1995 0.02 23.5
1996 5.30 19.6
1997 0.01 222
1998 0.12 23.8

NOTE: export intensity is the ratio of exports to total sales in the respective size class.
SOURCE: DOS, industrial surveys, http://www.dos.gov.jo.

One of the promising activities among JMIs in terms of exports and technological
potential is the chemical industry (Table 2.10). Compared with other broadly defined
industries, the chemical industry is typically a research-intensive industry. It has one of the
highest numbers of scientists and engineers as well as expenditures in research and
development (Cox and Kriegbaum, 1989). As a result, protecting intellectual property rights
(IPRs) could play a significant role in the development of this sector in the long term (see
EC, 1996b). Indeed, Mansfield (1992) found that, unlike other industries, patents are very
important for pharmaceutical and chemical sectors in encouraging R&D and technological

dissemination (cited in UNCTAD, 1996b: 51).

Table 2.10
Jordan: Structure and Performance of the Manufacturing Sector
(1998 unless otherwise indicated)

1 | Mean Mean | Export Average

Industry No.of  Share”| g ) 3-fir2m Intensity o

Firms (%) | g, CR® | (1994-98) [ooFo0

‘ (1997) %

Food, beverages and tobacco 2,226 27.6 10 54 15.0 8.5
Textile and leather 2,316 6.3 5 43 24.5 8.2
Wood and wood products 3,772 43 3 8 2.6 10.7
Paper, printing & publishing 312 5.5 22 56 13.2 7.7
Manufacture of chemicals 431 31.1 43 55 29.5 6.8
Manufacture of non-metallic 2.183 13.0 6 55 13.0 6.5
mineral products
Basic metal industries 38 34 53 64 3.0 8.7
Fabricated metal products, 3,564 8.4 5 44 20.5 10.9
machinery and equipment
Other manufacturing 94 0.4 7 N. A. 48.0 25.1
Total Manufacturing 14,936 100 7 47 20.5 8.5

" In terms of employment.

*CR is concentration ratios based on employment; the mean is calculated as simple average.

* Based on employment changes and using least square method.

SOURCE: DOS, industrial surveys, http://www.dos.gov.jo. For concentration ratios, data provided by DOS.
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2.8 Business Strategy and Industrial Policy in JMIs

Firm Business Strategy in JMis and its Pitfalls

Jordanian manufacturing firms, explicitly or implicitly, tend to emphasise a strategy of
cost leadership'® coupled with regional focus and imitation rather than adopt a differentiation
strategy. This is revealed by the apparent geographical concentration in exports and limited
investment in R&D and foreign technology licensing”. A recent survey evidence suggests
two main reasons for Jordanian firms ignoring improved foreign technology, despite their
knowledge about its existence: (i) lack of financial resources; and (ii) demand deficiency (Al-
Hajji et al., 1997a). According to the survey, 58 % and 48 % of Jordanian industrialists
confirm that lack of money and market, respectively, are important reasons for avoiding
better technology (Table 2.11). This is equivalent to reasons for giving less emphasis on
differentiation strategy. As expected, lack of funding is more pronounced by small
entrepreneurs. Pursuit of differentiation is often not costless'® (Besanko et al., 2000) but,
quite naturally, the recent introduction of patent protection in JE will aggravate the financial

barriers for new technology (see below).

Table 2.11
Jordanian Industrial Firms:
Main Constraints on Foreign Technology Transfer

Percentage of firms expressing opinion that
the relevant factor is discouraging

Financial Technical Demand

Obstacles Incompetence Deficiency
Small Firms 68 13 49
Medium Firms 43 12 42
Large Firms 36 14 47
All Firms 58 13 48

SOURCE: Al-Hajji et al., 1997a (p. 109) and 1997b (Table 26).

In general, a low-cost competitive strategy is traditionally linked with two elements: (i)
high-volume production and product standardisation; and (ii) low labour costs. The main

potential weakness of a low-cost strategy in JMI is two-fold: high volume production is

' The use of cheap foreign labour is one element of such a strategy, especially for smaller firms.
"7 For more details, see the coming section on ‘technology development and transfer in JMIs'.
18 According to Dale (2000), quality-related costs commonly range from 5-25 % of company's annual sales.
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typically absent, and low-wage advantage is not sustainable. A discussion of both points is in

turn. First, due to their small size, many Jordanian manufacturing firms are probably below
'minimum efficient scale' to benefit from scale economies'’. Furthermore, JMIs suffer from

limited domestic demand and unstable regional markets leading to a chronic excess capacity
problem. One recent study (Al-Hajji et al., 1997a) found that the 1994 average capacity
utilisation in the industrial sector did not exceed 53 %. This signals the vulnerability of
capital-intensive and large firms in a small and fluctuating market, and weakens the benefits
of scale economies in the relevant industries (Speight, 1970). Second, although low-wage
advantage is a powerful competitive weapon in the early stages of industrial development,
many arguments affirm that it lacks sustainability. It is well known that industrial growth
derives up labour demand and wage and eventually diminishes cost advantage (see Segal-
Horn and Faulkner, 1999). Furthermore, foreign firms might surpass Jordanian counterparts
in terms of other significant cost drivers; technical efficiency and learning economies, non-
labour costs and higher dynamic efficiency arising from process innovation. Finally, many
multinationals seeking efficiency can easily target low-wage economies in their locational

decisions to achieve wage competitiveness.

The Jordanian Industrial Policy Towards Manufacturing

For better or worse, Jordan did not yet develop an explicit and coherent 'industrial
policy' for the manufacturing sector. Instead, Jordan used to adopt some sort of disjointed
incrementalism (see Lindblom, 1959) in formulating its industrial policy. Uncertainty
regarding the ’optimal' policy as well as changing policy environment partially explain the
lack of such an explicit master plan. The muddling through process took diverse policy
directions, ranging from industrial targeting to horizontal polices, emphasising different
policy instruments, and focusing on large projects in specific stages and SMEs in others
(Figure 2.2). The policy shift is driven by perceived failure of past policies, global policy

reversal, as well as policy commitment with Bretton Woods institutions.

In the 1950s and 1960s®, after the independence, the policy stance focused on

establishing 'national champions' or large industrial firms supported by government

' Chapter (6) explores technical scale economies in JMISs.
20 See Mazur (1979) for a historical perspective on Jordanian 'industrial policy'.
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partnership and supportzl. The granted industrial concessions (or monopoly rights) to the
majority of these companies reflected the policy bias towards big enterprises in that phase.

Small domestic market is thought to require entry regulation, including that of imports.

In the 1970s, a period of noticeable economic growth, a policy reversal occurred in the
Jordanian industrial policy. The emphasis switched to encouraging competition and free entry
of enterprises and imports, affected by economic prosperity, global mood towards SMEs and
the intention to minimise the monopoly power created by the former stage of strong

government intervention.

Jordan's trade regime in late 1980s was highly restrictive. The economic slowdown in
early 1980s has contributed to the adoption of an industrial protectionist policy in 1985 with
a view to stimulate industrial growth and maintain the Kingdom's foreign exchange. In
general, the 1980s period witnessed a 'soft' type of industrial paternalism in many other
spheres, including firm entry. Finally, the need for outward-oriented industrialisation felt

strongly during the 1980s, leading to progressive measures to promote exports.

Since 1989 and within the World Bank's structural adjustment programme, industrial

policy reform has focused on market reform embodied in the 'Washington Consensus'. The

. 22
main elements of such a standard reform are

» Market deregulation: removal of price (including interest rate) and other controls on
enterprises (including entry).

* Trade liberalisation: removal of quantitative barriers on trade and the gradual reduction of
tariff barriers.

= FDI promotion: reducing restrictions on foreign direct and portfolio investment.

= Privatisation of state-owned enterprises.

= Exchange rate devaluation.

During the 1990s, Jordan achieved a noticeable progress in the first three components,
but was sluggish in implementing the fourth component in non-manufacturing sectors, and

refrain from using exchange rate as an industrial policy instrument.

! Examples are: Jordan Cement Factories (1951), Jordan Phosphate Mines Company (1953), Arab Potash
Company (1956), Jordan Petroleum Refinery (1956), Arab Pharmaceutical Manufacturing (1964).

*2 See, for example, Kirkpatrick and Weiss (1992). These elements are, of course, not manufacturing-specific.
Many of these elements are initiated in Jordan under the World Bank's Industry and Trade Policy Adjustment
Loan (ITPAL).
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Figure 2.2

Jordan: A Typology & Chronology of Industrial Policy
Towards Manufacturing

Policy Area

Type of
Policy’

1950s

1960s

1970s

1980s

1990s

2000+

Enterprise policy towards firm size

Government's participation,

industrial concessions and T
loan guarantees
Tax incentives for small H

firms (in Investment Law)

Investment policy: policy towards domestic and foreign investment

Tax incentives for

. H
domestic investment

FDI promotion H

Privatisation H

Trade policy: policy towards

import substitution and export

promotion

Industrial protection’

T

|

Export promotion

T

Financial policy towards availability, cha

nnels and cost of credit

Directed credit allocation T l ‘
Loan guarantee for SMEs T l
Soft loans for SMEs® T l

Technology policy to promote technological progress (new products and processes)

R&D aids H |

Protecting IPRs H ]

Industrial modernisation H

Tax concessions for R&D H [
Competition policy towards market structure and firm entry

Competition law (expected) H J l

Firm entry regulation’ T

' H: horizontal policy (symmetric treatment of all activities, regions and enterprises); T: targeting policy (favourin

certain activities and enterprises).

? The intensity of colour denotes the intensity of policy.
SOURCES: Researcher, based on Mazur (1979); Abu Hammour (1988); Muhtaseb (1995); Mustafa (1999);

Zaghlool and Hazaima (1999).

o
o

Recently, Jordan has enforced IPRs, a step that could benefit the long-term prospect for

the chemical and IT industries, two main high-technology industries in the JE (see Chapter

7). Furthermore, aided with foreign support, the government has launched several industrial

programmes with a view to enhance industrial competitiveness. Noticeable initiatives are: the

EU industry modernisation programme and Jordan-Japan cooperation programme on

industrial development.
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2.9 Market Structure in JMIs

Market structure, as measured by competition intensity”, has traditionally been thought
to be a major predictor of market performance. Actually, increased competition is often cited
as one of the principal intended consequences of many policies, ranging from trade
liberalisation (Levinsohn, 1993) to regional integration agreements RIAs (Pelkmans, 1997:
12) as well as competition policy (CA, 1992). Endorsing competition can enhance both

allocative and technical efficiency and can reduce rent-seeking behaviour among firms, but it

is capable also of harming scale and dynamic efﬁciency24.

Measures of Market Structure in JMis

In JMIs, producer concentration, a proxy for domestic competition, seems
comparatively high. According to 1997 figures, simple average of 3-firm concentration
ratios, based on employment, was 47 %, compared with 30 % and 33 % for the USA and
Japan, respectively (Van Ark and Monnikhof, 1996)*. Taking a closer view, without
adjusting for foreign trade, about half of JMIs are characterised by levels of concentration

associated with tight oligopoly or monopoly power (see Table 2.12).

Table 2.12
Jordan: Frequency Distribution of Producer Concentration
in Manufacturing (1997)

Industry Classification CR3 Group T:(;Ts)f;;f Share i?o/lj)umbers
Effective competition 30 or Less 16 28.6
Monopolistic competition 45 or Less 12 214
Tight oligopoly 99.9 or Less 27 48.2
Pure Monopoly 100 1 1.8
Total 56 100.0

SOURCE: Researcher's tabulation based on data provided by DOS.

# Market structure is a broad based concept with multiple elements (Geroski, 1994). In this section, the focus
will be on market concentration and entry.

2 See Chapter (4) for a clear statement regarding the nature and relationship among various efficiency concepts.
 Data for Jordan are based on 56 industries classified according to [SIC2. The Jordanian simple average is
calculated after omitting consolidated (heterogeneous) industries. All countries use establishment-level data for
the calculation of concentration ratios, which are not adjusted for international trade.
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Several factors can explain the high combined employment share of the leading three
manufacturing enterprises in JMIs: (i) the small domestic size of JE relative to minimum
efficient scale; (ii) the historically strong government regulation in the form of industrial
concessions (e.g. oil refinery), licences and red tape that affect entry; (iii) imperfections in
Jordan’s capital market that limit long-term financing for potential competitors. But market
dominance in JMIs is actually not as severe as one might think from producer concentration
ratios. This is due to the high level of import competition in JMIs. Nevertheless, in LDCs in
general, several potential factors dampen the pro-competition effect of trade liberalisation,
such as product differentiation and diversity?®, the domestic manufacturer's use of strategic
behaviour to prevent import competition (Pickford, 1991), and the presence of noticeable

monopoly power in the wholesale trade sector.

Market entry is an important element of market structure that ranks high in Jordan's
industry policy agenda. Free entry facilitates "adjustment to changes in demand, technology,
and factor prices, increase competition, and induces incumbent firms to operate as efficiently
as possible” (Siegfried and Evans, 1994: 122). The pattern of firm entry in JE reflects both
economy-wide and sector-specific effects. Though asymmetric, overall market entry was at
its maximum in 1992 and 1993 (Table 2.13). This is due to market growth resulting from
forced return of Jordanian workers from Kuwait and other Gulf countries in the aftermath of
the Gulf crisis. Entry is weak in all sectors in 1996, affected by general economic slowdown.
Net entry peaked in manufacturing in 1992. Within manufacturing, chemical industry by far

witnessed the largest increase in net entry during the 1990s- an average annual growth of
18 %.

Table 2.13
Net Firm Entry in the Jordanian Economy (Growth Rates)

1992 1993 1994 1995 1996 1997 1998
Manufacturing 23.2 24 4.2 104 24 3.5 3.2
Mining 5.0 0.0 32 1.6 9.2 0.7 5.6
Trade NA 1.2 7.5 5.9 5.0 5.6 NA
Services 23 229 2.9 2.6 2.7 2.7 1.6
Construction 13.0 15.8 12.7 8.3 2.1 1.5 18.0

SOURCE: Researcher's calculation based on DOS survey data, http://www.dos.gov.jo.

% Indeed, imported goods and home goods tend to have asymmetric variety and quality, due partially to
asymmetric technological capabilities.
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To prevent anti-competitive practices and protect the competition process, Jordan is in
the process of enacting a competition law. The draft law appears to take a balance stance
between the per se approach (e.g. in horizontal restraints) and rule of reason approach (e.g. in
merger policy); it takes into account the existence of cases where certain restrictions on

competition can have an overall efficiency gains, broadly defined.

2.10 Size Structure in JMIs

Variation in efficiency arising from differences in firm size is considered as one of the
most crucial structural feature of production (Moroney, 1972). Scale factor is potentially a
significant cost and benefit driver in many manufacturing industries (see Emerson et al.,
1988; Symeonidis, 1996; Sutton, 1999), particularly in small economies. Although small
firms possess their own comparative advantages and capabilities, it is often argued that
micro- and small-enterprises, in a non-cooperative game, have less opportunity to reap

potential scale economies in production and innovation.

Firm-size distribution in JMis
In Jordan, manufacturing sector suffers from extreme fractioning:

» In 1994, 72 % of manufacturing enterprises are engaging 4 persons or less (Table 2.14).

» On the other side of firm-size distribution, there are just 11 manufacturing enterprises
employing more than 500 workers in 1994 out of 12,358 firms, or 0.09 % of total number

of enterprises®’.
Table 2.14
Jordan: Firm-Size Distribution in Manufacturing (1994)
Enterprise Employment Size Number of Share in Cumulative
Classification Class Enterprises Total (%) Share (%)
Small
Enterprises 1-4 8935 72.3 72.3
. 5-9 2357 19.1 91.4
Med .
Enetelrl;)l:'lises 10-14 320 2.6 94.0
15-19 163 1.3 95.3
20-29 180 1.5 96.7
30-49 165 1.3 98.1
Large .
, 50-99 105 0.8 98.9
Ent .
nierprises 100-199 81 0.7 99.6
200 and more 52 0.4 100.0
Total 12,358 100.0

Note: In Jordan, SMEs are informally defined as firms with less than 20 workers, compared with 10-250
workers in the EU.

SOURCE: DOS, unpublished 1994 census data covering all JMIs and firms.

*7 Source: DOS, unpublished data.
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The skewness of firm-size distribution in favour of small enterprises is one of the
stylised facts of all economies (Agarwal and Audretsch, 1999), irrespective of size of the
economy and stage of industrialisation. But in the case of JMIs, the smaller size of domestic
economy, weak export performance and tariff protection policy have contributed to an
extremely skewed size distribution in manufacturing compared with selected economies
(Table 2.15). In addition, the Table shows clearly the shortage of ‘'medium-sized' firms in
JMIs compared with other countries, a phenomenon called the 'missing middle’ in the

literature of small business economics (UNCTAD, 1998).

Table 2.15
Establishment-Size Distribution in Manufacturing Industry:
An International Comparison (1994)

Employment Group 0-19 20-99 100-499 500+
(Percentages)
Jordan 95.3 3.6 1.0 0.1
Australia 82.0 14.1 3.4 0.4
Iceland (1992) 90.8 6.7 2.5 0.0
Netherlands (1993) 78.0 17.2 43 0.6
United Kingdom 82.7 12.9 3.7 0.8

SOURCES: for Jordan, Table (2.14); for industrial countries, OECD (1997a). The first size class in
Australia, Netherlands and the UK omits sole proprietorships or establishments with zero paid employees.
All distributions are based on establishment data.

This structural feature of JMIs has potentially significant impact on the sectoral long-
term performance in terms of export capability, product quality and productivity. As a result
of a remarkably large share of SMEs, the average size of Jordanian firms is well below the
European average. If scale economies in production, marketing and innovation are significant
in many manufacturing industries, this smaller typical plant size could, ceteris paribus, imply
higher costs and weaker technological capabilities, leading to inferior price and non-price

competitiveness compared with both large domestic firms and its European counterpart®.

In Jordan, there is no coherent and explicit industrial policy towards firm size, but the
policy stance is recently oriented towards the promotion of small business sector (Figure 2.2).
It is well known that small enterprise sector suffers from high failure rate in general (Geroski,

1995) and cost disadvantage in industries enjoying significant scale economies, suggesting

3 According to a recent survey-based study (Al-Hajji et al., 1997a), quality commitment in JMIs is related
inversely to firm-size class; SMEs are less able or keen to get quality certification or produce according to
specific product standards vis-a-vis large firms. The same applies to employment of R&D personnel and foreign
technology licensing.
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certain weaknesses in the sector. On the other hand, if industrial policy in a small economy
seeks to encourage large-scale enterprises to reap internal scale economies, this can cause
unintended consequences in terms of creating monopoly power. Thus, an interesting policy
issue is whether the government should focus one side of the firm-size distribution and the

efficiency implications of such a choice, a question to be dealt in detail in Chapters (5) and

(6).

2.11  Technological Capabilities in JMIs: An Overview of the Current Situation
and Policy Framework

Introduction

The role of technological capability in enhancing the competitive advantage of industry
is recently attracting more attention in competitiveness research (UNCTAD, 1996b).
According to available estimate, expenditures on R&D in the JE as a whole did not exceed
0.4 % of GDP compared with 1.0 % targeted for LDCs (Zaghlool and Hazaima, 1999). Table
(2.16) shows the educational attributes of workers employed in manufacturing compared with
other selected sectors in 1994. It reveals the relatively high share of low-education workers in

JMIS, at least compared with other knowledge-based sectors®.

Table 2.16
Jordan: Educational Levels of Manufacturing Manpower
(Share in Sectoral Total, 1994)

. Intermediate Higher
I“lt(;:;:;:nd Liffi?z:h;:zss Diploma & Diploma & Ph.D. Total
B. Sec. M. A.

Manufacturing 6.5 74.9 17.9 0.6 0.1 100.0
Mining 12.9 64.7 21.0 1.1 0.2 100.0
Financial
Intermediation 0.6 35.5 59.2 4.4 0.4 100.0
Education 24 16.1 72.5 6.5 2.5 100.0

SOURCE: DOS, Population and Housing Census Accompanying Survey 1994 (1996).

* One explanation for this fact is the high participation rate of foreign unskilled labour in many JMlIs. Jomard
(1996), in a survey-based study on investment constraints in Jordan, cites that 89 % of investors think that lack
of skills is an investment obstacle in Jordan, and 77% believe that it is "greatly an important obstacle".
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The technology profile of JMIs is investigated next using: (i) statistics on R&D
expenditures; (ii) indicators on foreign technology transfer; and (iii) recent empirical research

on productivity growth in manufacturing.

Technology Development and Transfer in JMIs

Compared with industrial countries, quality competitiveness generally ranks low in
JMIs (World Bank, 1988). Although certain Jordanian manufactures (such as
pharmaceuticals) are considered of superior quality by regional standards, these products still
need to establish a worldwide reputation. A recent survey-based study on the competitiveness
of Jordan's industrial sector (manufacturing and mining) has showed that the sector as a
whole spent just JD 1.0 million (or $1.4 million) on R&D in 1994 (Al-Hajji et al., 1997b),
mainly in the chemical and mining industries, or just 0.14 % of nominal value added™.
Moreover, the number of employees in R&D activities did not exceed 0.7, 0.3 and 0.1 % of
total manpower in large, medium and small industrial firms, respectively (Al-Hajji et al.,
1997a: 110). Nevertheless, many large Jordanian companies are questing to improve non-
price competitiveness and publicly signal their quality commitment through quality
certification (such as ISO9000)*'. Naturally, acquiring technology from abroad is an
alternative for developing technology within the firm. Modes of foreign technology transfer
vary: FDI (wholly or majority ownership), joint ventures, technology licensing, foreign
alliances, franchising, turnkey projects, management contracts, marketing & technical service
contracts and imports of high-technology capital goods. The following will cover some of the

main modes in JMIs, starting with licensing.

Due to limited resources of SMEs in JMIs and, until very recently, the absence of
patent protection, technology licensing is relatively limited, but showing an upward trend

(Figure 2.3). This trend is hiding a noticeable fluctuation depending on economic outlook.

*® Volume 2, Annex (10-1), after taking adjustment factor into account. An upper bound for manufacturing
R&D intensity, provided by another (economy-wide) study, indicates a level of 0.6 % (HCST, 1998: 256) but
with the same qualitative conclusion.

! Generally speaking, the evidence regarding the impact of quality management programmes on firm's
competitive performance is inconclusive in industrial countries, suggesting that quality certification can
improve performance but "not necessary for success" (Coulter, 1998: 51), see also Powell (1995) and Reed et al.
(1996). On the other hand, the World Bank (1997) reports association between quality certification and export
success to industrial economies in the case of Malaysia.
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Figure 2.3

Jordan: Evolution of Licensing Payments in Manufacturing Sector
(As a percentage of manufacturing nominal value added)

0.70%
| 0.60%

0.50%
0.40% Trend Line

0.30%
0.20%
0.10%
0.00%

SOURCE: Based on data of Jordanian industrial surveys, DOS, http://www.dos.gov.jo.

More specifically, during the period 1987-98, royalty payments by Jordanian
manufacturing firms, a potential measure of technological capability32, reached an average
annual of JD 1.8 million, or about 0.3 % of manufacturing nominal value added. Licensing
payments, as expected, are highly correlated with manufacturing's value added33. It registered
-as a percentage of value added- an average annual growth rate of some .+ % during the
above period. Table (2.17) appears to indicate that Jordanian manufacturing firms invest less
in technology licensing compared with Asian NICs, but certainly more than some Latin

American countries.

Table 2.17

International Comparison of Licensing Payments (1986-90)
(As a percentage of manufacturing value added)

Country Licensing Payments
Jordan 0.16*

Korea 0.44

Hong Kong 0.17
Singapore 1.61
Argentina 2.87

Brazil 0.02

Chile 0.00

* For the period (1987-91).
SOURCE: Dahlman et al., cited in Pack (2000), and
DOS, industrial surveys.

P See Chapter (4) on the limitations of this measure.
3B Correlation coefficient equals 0.87.
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Another possible mode of technology transfer is inward FDI**. In Jordan, the accurate
profile of manufacturing FDI is obscured by the lack of a detailed sectoral distribution of FDI
statistics. Available evidence shows that inward FDI in JMIs, absolutely and as a share of
manufacturing investment, is quite limited compared with portfolio investment as well as
FDI in other neighbouring countries such as Egypt (see UNCTAD, 1999). Indeed, significant
transnational direct investment in JMIs*’, according to UNCTAD (1997b), is limited to three
industries. The home countries of such investments are Saudi Arabia, Lebanon and Cyprus,
respectively. However, a more global orientation is characterising a recent wave of joint
ventures in JMIs, with the resource-based fertilisers industry taking the lion's share. As of
1998, Jordan has concluded many joint ventures agreements with India, Japan and Pakistan
as well as USA and Finland in the manufactured fertilisers industry (JPMC, 1999; APC,
2000).

Possible reasons for the poor FDI profile are: (i) smallness (and thus volatility) of the
domestic market compared with neighbouring countries, including the Gulf countries; (ii)
higher labour costs (e.g. compared with Egypt); and (iii) other combined factors such as
foreign ownership restrictions (lifted only in 1995), comparatively low tariff protection (see

Caves, 1996) and regional uncertainty and instability.

The overall conclusion of this section is that Jordanian manufacturing firms currently
possess a limited innovative capacity, and depend on technology imitation. This weakness
can result in an extensive industrial growth rather than intensive sustainable growth; growth
would be a primary outcome of factor using rather than efficiency improving. Indeed, the
results of most econometric work undertaken on Jordan's industrial sector are consistent with
the above conclusion in revealing an insignificant or, at best, meagre positive effect of
technological change (as proxied by TFP growth) on Jordan's overall industrial growth (Al-
Badri, 1995; el-Khatib et al., 1996; Al-Hammori and Al-Badri, 1996 and studies cited

therein)*®.

** Empirical research seems to show mixed support for the idea that FDI generates positive spillovers for
domestic industry, see Hanson (2001).

** The term 'significant' denotes minimum sales of five millions JDs.

3% Most undertaken research combine manufacturing and mining. The above generalisation is not confirmed by
Bani-Hani and Shamia (1989); they found a negative contribution for technical change in the industrial sector.
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Technology Policy Framework in Jordan

Although Jordan ranks high among LDCs in terms of technological capabilities, it is
actually a latecomer to the 'world technology club'. While science and technology (S&T)
sector has attracted more attention from the Jordanian government since the 1970s, many
significant steps have been undertaken during the last fifteen years. At the institutional level,
the Higher Council for Science and Technology (HCST) was established in 1987. At the
policy level, Jordan has recently started implementing its coherent National Policy for
Science & Technology, launched in 1995. Moreover, Jordan joined the WTO in 2000 and
thus has just enforced the Agreement on Trade-Related Aspects of Intellectual Property
Rights (TRIPs) to effectively protect the production of knowledge. Along with much
legislation affecting industrial innovation such as tax, investment and companies laws, Jordan
has recently upgraded its IPRs laws to become TRIPs-consistent. The previous patent laws
(No. 22 of 1953 and No. 8 of 1986) were not particularly effective in solving the
appropriability problem inherent in innovation. Like other 'traditional' patent systems in
LDCs, previous patent laws in Jordan protected the process but not the product, and the
protection period was for 16 years from application date (compared with the international

norm of 20 years)3 7

The policy change embodied in enforcement of TRIPs can effectively foster technology
transfer and inward FDI to Jordan if other favourable factors are present (Maskus, 1998 and
2000, Mansfield, 2000). This is more likely to occur in high-technology industries (HTIs)
such as the chemical industries (EC, 1996b; Mansfield, 2000) and information technology
(IT) industry (Torrisi, 1998). Overall, the enforcement can have some beneficial impact on
domestic innovation programmes, at least in the long run (UNCTAD, 1996a), again most
likely if the overall environment is favourable (including satisfactory market size, firm size
and firm capabilities)®®. On the other hand, the Agreement has the likely negative
implications of restricting technology diffusion, lowering consumer welfare and disrupting
domestic industrial activity in HTIs in the short- to medium-term (see UNCTAD, 1996a;
Correa, 2000). A further possible impact scenario of tighter IPRs is raising quality and
reducing costs of authorised technology transfer as well as facilitating technology diffusion

through FDI rather than via uncompensated imitation (see Maskus, 2000).

37 Facilitating technology diffusion was one of the main goals of the Patent Law No. 22.

% For example, Sequeira (1998), taking the case of Spanish pharmaceutical industry, concludes that strong
patent system had no overall positive or negative influence on the rate of technological development of the
industry; other factors were more important influences on building innovative capabilities.
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The existing regulatory framework in Jordan does offer multiple inducements for
expanding R&D investment by firms. The Income Tax Law provides tax advantages as it
considers R&D expenditures in all firms as deductible expenses; the Investment Promotion
Law promotes FDI and provides tax incentives for 'substantial' modernisation of production
techniques leading to increased capacity (Article 6-C); the Companies Law obliges public
shareholding companies to allocate at least one percent of their annual net profits to be spent
on supporting R&D (and vocational training) within the company (Article 188). The overall
impact, however, is still weak, due probably to weaknesses in research's infrastructure and

rate of return.

2.12 Conclusions

After five decades of industrial development, Jordan has certainly achieved a better
level of industrialisation, as measured by the contribution of manufacturing to GDP and to
merchandise exports, as well as a more diverse manufacturing base. Nevertheless, Jordan still
suffers from geographical concentration of manufacturing exports that reinforces its external
vulnerability. Furthermore, the share of manufacturing still represents a comparatively small
manufacturing base by international standards. Thus, enhancing exports rivalry and the
competitiveness of import-competing firms in JMIs is of great importance, particularly in
view of: (i) the high degree of openness in the JE; (ii) the rigidity of exchange rate in the JE;

and (ii1) the intensification of global competition.

In view of the limited natural endowments in the JE, Jordan's industrial policy should
give more emphasis on high value, knowledge intensive industries (both in commodity and
services sectors) that would make use of abundant labour and knowledge assets, and reduce
dependence on material-intensive and energy-intensive activities. Indeed, both the production
and export structures in the JE do confirm the fact that Jordan's revealed comparative
advantage lies in the services economy, whether this is biased through policy or imposed by
destiny. Examples of such high value growth industries are: information technology (IT) and
pharmaceuticals. These sectors are not overly sensitive to weak initial conditions such as
domestic market size or limited natural resources®®. Strategic positioning is crucial to be able

to compete in such global industries.

3% Both the Japanese and EU experts seem to share a variant of this view, see HCST (1996) and EC (1999).
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The background information of this Chapter raises an abundant research agenda. An
interesting policy issue is whether small open economies -such as Jordan- should have a
competition law, in view of the need to reap scale economies. According to Warner (2000:
51), "[t]here is no a priori reason to believe that competition law and policy is only relevant
to relatively large open or closed economies", indicating the importance of empirical research
in deciding:
®  Whether strengthening domestic competition is a significant cost driver for enhancing

technical efficiency in an open economy (the topic of Chapter 5). After all, minimising
organisational slack might be as important as reaping potential internal scale economies.

= Whether the pro-competition effect of imports is equivalent to domestic competition,
taking into account that international trade patterns are less stable than domestic trade
pattern (Pickford, 1991).

A related and equally important policy issue is investigating empirically the existence
and significance of technical scale economies in JMIs (Chapter 6). Finally, even if scale
economies in production are insignificant in most JMIs, one might argue that relatively large
enterprises are still needed in JMIs in order to promote exports, reap scale economies in
innovation and enhance quality and dynamic efficiency, an issue to be discussed in Chapters

(6) and (7).
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CHAPTER THREE

The Economics of Global Competitiveness:
Conceptual Issues and Empirical Paradigms

3.1 Introduction and Background

The competitiveness literature, wrote Richard Nelson (1992), is "not consolidated,
rather it is divided up into relatively disjointed intellectual clusters that have little contact
with each other" (p.127). After a decade, this statement seems true, spurring the need for a
recent survey of the main conceptual and practical issues of 'the economics of global
competitiveness'. This Chapter reviews and seeks to synthesise the wide spectrum of
research done by economists on the economic performance of nations. More specifically, it
examines the nature, unit of analysis, indicators as well as potential determinants of
international or global competitiveness (GC). Furthermore, major empirical paradigms or
research directions were identified and assessed with special emphasis on the efficiency &

productivity paradigm®.

Fuelled by progressive trade liberalisation and, paradoxically, stringent technology
protection, issues of global competitiveness have climbed the top of the policy agenda and
public debate in recent years, both in industrial countries and LDCs. Despite the growing
attention, there seems to be diverse perspectives and little consensus on the exact nature and
determinants of GC. Furthermore, economists do not agree on how economies and industries
will exactly respond to progressive global competition. Two broad competitiveness scenarios

or conjectures dominate recent literature:

' The literature on GC is large, diverse and expanding. To the best of the researcher's knowledge, a recent and
comprehensive survey on GC is lacking. Available surveys are either dated (McGeehan, 1968) or selective (e.g.
Nelson, 1992). Nelson (1981), Matthews (1988), Islam (1999) and Bartelsman and Doms (2000) provide a
survey of a sub-set of the literature (the productivity paradigm) from different perspectives. The works of
Mubhatseb (1995) and Boltho (1996) are the closet to the researcher's ambition.

? This Chapter deals with broad issues of global competitiveness, whether it is related to national
competitiveness or industrial competitiveness.
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v' The pessimistic scenario, believed by many developing and small economies’, argues
that adjustment costs to progressive trade liberalisation and protective patent regimes are
huge, and entail substantial industrial contraction and disruption. According to this view,
global trade competition and technology protection are real threats for economies
suffering from technological and size disadvantages, particularly in less-favoured regions,
vulnerable sectors and less productive enterprises. Although many of these countries
enjoy low-wage advantage, it is argued that this is a low-order and unsustainable
advantage. This scenario is based on some type of absolute advantage theory. Shaikh
(1996), for example, has argued that world trade is increasingly dominated by absolute
rather than comparative advantage. Moreover, according to Dosi et al. (1990), average
competitiveness of nations is crucially affected by absolute (dis)advantages in

technological capabilities across countries.

v The optimistic scenario, held by many international economists and defenders of various
forms of regional and global economic integration, suggests that removal of tariff and
non-tariff barriers is expected to have many favourable static and dynamic gains that
exceed short-term adjustment costs. According to this view, global trade competition is
an opportunity. Trade exposure, including total exposure by weak players, poses no
special problems for economies. International trade is not a zero-sum game and there are
no absolute losers from trade liberalisation. According to Krugman, GC is a "meaningless
word when applied to national economies" (1994a: 17). The optimistic conjecture is
based on the theory of comparative advantage (CA), which excludes the case of finding a
country without a CA. Furthermore, adherents of the optimistic scenario believe that
LDCs, although being net importers of technological products and processes, will benefit

from stronger global protection of IPRs in the long-term.

Ideally, a robust paradigm of GC is expected to:

* Define the nature and boundaries of GC concept and whether it constitutes a zero-sum
game or not. Furthermore, the paradigm should clarify the link between competitive
advantage and the core concept of international trade theory, namely CA. Finally, the
paradigm ought to reveal the relationship between GC and general economic policy
targets such as economic development, sustained economic growth, external balance,
productivity and living standards.

* This view is shared by certain pressure groups in industrial countries, mainly industrialists and labour unions,
although their argument is based on high-wage disadvantage.
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» Decide which of the above scenarios are more 'realistic', and which are the most
vulnerable regions, countries, sectors, industries and firm-size classes.

» Measure GC in a valid empirical way with the aim of: (i) tracing changes or trends in
GC, i.e. deciding whether there is a temporal improvement or deterioration in GC in a
given setting; (ii) making valid ranking in competitiveness positions or levels for a group
of countries or industries in spatial comparisons.

=  Offer robust explanations about determinants of GC within a specific setting.

» FEthical issues about the normative basis of the GC paradigm (i.e., why GC is desirable,
how GC should be defined and achieved, and its link to society's economic welfare) are

also valuable.

As will be shown later, current competitiveness research is far from the ideal. The
current state is embodied in vague definitions leading to distinctive empirical approaches
with typically different policy conclusions. Even measurement is still in its infancy (e.g.
comparability across space) and data requirements of some approaches are outside the current
statistical capabilities of many LDCs. Furthermore, the research coverage is biased; most

research is undertaken for industrial economies.

This Chapter is structured as follows. Section 2 provides an outline of various
competitiveness definitions including a proposed one, followed by other conceptual issues,
namely the nature and objectives of competitiveness policy and the distinction between
comparative advantage and competitive advantage. Section 3 is designated to highlights
various units of analysis and indicators in GC research. Section 4 examines potential
determinants of GC, concluding with a comprehensive framework outlining determinants of
GC. Here, some remarks are made on the expected impact of special conditions of small
LDCs on their relative competitiveness position. In section 5, diverse empirical 'paradigms'
of GC are outlined and linked. While, section 6 discusses selected issues in efficiency &
productivity paradigm, related to the Thesis's later empirical work, section 7 is devoted to

conclusions.

3.2 The Nature of Global Competitiveness

Due to its multidimensionality and normative connotation, economists do not agree on
what GC means, or how to quantify it properly’. As a result, some empirical studies on
'competitiveness' proceed on investigating the topic without addressing the terminology issue,

and even an early survey did not offer an explicit definition (McGeehan, 1968).
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Available conceptual definitions and empirical measures of GC are based on clearly
different 'paradigms'. Taking the economy as the unit of analysis, some definitions are
instrumental and pragmatic with emphasis on certain competitiveness policy instruments.
Examples of this category are definitions based on real exchange rate (Manzur et al., 1999) or
relative unit labour costs (Hooper and Larin, 1989; O'Mahony, 1995). At the other extreme,
some definitions are substantial with emphasis on wultimate competitiveness targets. An
obvious example is the definition that stresses the nation's ability to sustain high and rising
standards of living (Fagerberg, 1996: 48; DTI, 1999: 6). Still a third group emphasises
intermediate competitiveness targets (e.g. achieving high average productivity or sustained
economic growth). Finally, some economists see competitiveness as a policy framework that

combines a set of policy instruments (Oughton, 1997).

The following is a sample of popular definitions for GC at the aggregate level:

"[T]he degree to which [a nation] can, under free and fair market conditions,
produce goods and services which meet the test of international markets, while
simultaneously maintaining and expanding the real incomes of its people over the longer
term” (OECD, 1992: 237).

This widely quoted definition considers sustainable economic growth as one of the two
main targets of competitiveness. Furthermore, it identifies the allocational mechanism for

competitiveness strategy (the market mechanism), thus seems to exclude major government

activism as a possible complementary element in the strategy.

" "[T]he sustained ability of a nation's industries or firms to compete with foreign
counlerparts in foreign markets as well as in domestic markets under conditions of free
trade” (Kim and Marion, 1997: 337).

This definition shares the first one its free trade orientation and absence of operational

criterion for 'ability to compete', but focuses on two types of foreign competition.

"The only meaningful concept of competitiveness at the national level is
productivity” (Porter, 1996b: 160).

"[T]he ability of a country to expand its shares in domestic and world markets"
(WIFO et al., 1998: 7).

"[T]he ability of a country to realise central economic policy goals, especially
growth in income and employment, without running into balance-of-payments
difficulties” (Fagerberg, 1988: 355).

* See Muhtaseb, 1995; and Aiginger, 1998 for a good review.
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While the latter two definitions take an outcome-oriented conception (external trade

and growth performance), the first definition emphasises foundation of competitiveness.

Finally, OECD has recently provide another definition:

"[S]upporting the ability of companies, industries, regions, nations or
supra-national regions to generate, while being and remaining exposed to
international competition, relatively high factor income and factor employment
levels"” (cited in OECD, 1996: 13).

This definition is a good reminder of the importance of employment in assessing
competitiveness, and emphasises the fact that low-wage strategies (in LDCs) can contradict

with the ultimate aim of competitiveness.

To sum up, most definitions share the notion of ability of firms, industries, sectors and
countries to meet, in a sustainable way, the challenge of increasing contestability of
international markets. Little attention is allocated to the question of how to achieve

competitiveness.

A Proposed Definition for Global Competitiveness

This Thesis defines GC at the national or industrial level as:

The sustained ability of domestic firms (individually or on average) to compete
successfully and fairly with foreign products and services (in import competition and
export rivalry) and foreign firms (hosted multinationals or service operators), utilising
price, differentiation and focus competitive strategies. To ensure sustainability, the
process should be within an enabling environment for upgrading technological
capabilities, processes and products, and ultimately aims at improving the society's
economic welfare.

This definition has many features. First, it covers different types of global competition,
both positive (export rivalry) and negative (import competition and multinational
corporations). Second, unlike the first OECD definition, it is politically neutral and open-
ended. Thus, it does not superficially impose market ideology or government activism, and
does not exclude the potential role of government in competitiveness strategy. Third, the
definition places special emphasis on main strategies for acquiring competitive advantage
(cost leadership, product differentiation and niches), excluding dumping and other unfair
business practices. Fourth, it emphasises a favourable environment for achieving
technological change via technology development and transfer as a necessary condition for

sustainable competitiveness (see Chapters 4 and 7). This element of the definition raises the
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issue of intellectual property rights (IPRs) in the global economy, particularly in LDCs.
Finally, in view of the global spread of privatisation and deregulation of foreign direct and
portfolio investment, the definition signals the possible vulnerability of domestic economies
and industries to capital flows, both short-term and long-term, as revealed by the last two

financial crises in Mexico and East Asian countries.

The operationalisation of the proposed definition for the purpose of policymaking is not
an easy job. It seems that any single indicator would miss something; there is no clearly
superior measure. For example, using relative labour productivity (LP) levels as "one of the
most useful summary indicators of...national competitiveness" (Birnie and Hitchens, 1999:
23), would ignore labour compensation and non-labour costs, exchange rate and non-price
competitiveness. Available empirical evidence seems to support this conclusion. Even for
concepts of GC emphasising trade competitiveness, the use of one indicator is 'sub-optimal'
(Marsh and Tokarick, 1996) and the superior indicator appears not identified (Anderton and
Dunnett, 1987). Thus, GC must be assessed and monitored using a variety of measures
(Hughes, 1993). Entitled indicators include LP, total factor productivity (TFP), unit labour
costs (ULCs), and efficiency (technical and scale), in addition to quality, profitability and
trade performance (see Chapter 4). Of course, constructing a composite index would open the

complication of assigning an adequate weight for individual indicators.

The objective of GC at the national level is not clear in the literature. While many
definitions stress the aim of enhancing living standards through improving growth,
employment and productivity, others limit the aim to improving the external position. It is
worth saying that the link between achieving competitiveness and improving 'living
standards', mentioned in widely accepted definitions of GC, is far from clear. First of all there
is the weak link between per capita income and 'living standards'. On this point, one cannot

do better than Scitovsky (1976) in pointing out that:

"Economic quantification is attractive and useful, but we must not let it seduce
us into attaching more significance to the measure of quantity and to what is quantified
than they deserve. The national income is, at the very best, an index of economic
welfare, and economic welfare is a very small part and often a very poor indicator of
human welfare [living standards]" (p.145).

Secondly, if productivity growth (or growth in per capita income) is achieved via
reducing labour input, instead of increasing output for a given labour input, then productivity
competitiveness can hurt some people and affect the goal of job creation (Oughton, 1997).

Thus, productivity growth unaccompanied by employment growth does not constitute a pure
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Pareto improvement, at least in the short run. This point is stated clearly by Griliches (1994:

17):
"[P]roductivity growth contributes to the potential for welfare, but it is not the

same thing. Welfare can move in the opposite direction if the resources released by

productivity growth do not find adequate employment in other, economically valuable,

activities (including leisure)".

Turning to more action-oriented concepts, the term competitiveness policy can be
defined as "the promotion of conditions which are conducive to the achievement of
competitive advantage by particular firms and industries" (Pratten and Deakin, 1999: 5) or
measures for "enhancing the strength of national industries relative to their foreign
competitors" (El-Agraa, 1997: 1505). Too little thought in the literature is given to the

conceptual link between competitiveness policy and loosely defined terms such as supply

side policies, industrial policy and structural adjustment policies.

Finally, any coherent conceptual framework for GC should clarify the link between
competitive advantage, the core of competitive and strategy analysis, and comparative
advantage (CA), a well-known theory in international economics’. A review of literature on
both strategic analysis and international trade shows that until now the interface between

business economists and international economists is minimal.

According to Porter (1998a), CA rests on factor endowments such as labour, natural
resources and financial capital, while competitive advantage is a broader concept that
depends on "creating a business environment, along with supporting institutions, that enable

the nation to productively use and upgrade its inputs" (p. xii).

On the other hand, Broadberry (1997), representing the typical opinion of international
economists, claims that "economists have been reluctant to use the term 'competitive
advantage', preferring to stick with the older term 'comparative advantage' " (p.82). Finally,
Jeannet and Hennessey (1998) seek to reconcile the two concepts by suggesting that
"[a]lthough the concept of comparative advantage provides a powerful tool for explaining the
rationale for mutually advantageous trade, it gives little insight into the source of the relative
productivity differences" (p. 46). Thus, competitive advantage "does not refute the theory of

comparative advantage; rather it helps explain why industries have a comparative advantage"

(p.47).

® For a recent and applied coverage of the theory of CA, see Greenaway and Milner (1993).
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To sum up, one can argue that the concept of competitive advantage is increasingly
attracting much acceptance by applied economic research and business economics’. One
reason for such popularity is its action-oriented nature; performance of firms, industries and
thus national economies can be enhanced. CA, on the other hand, has an inaction bias via
emphasising the positive-sum nature of international trade as well as the traditional, natural,
and tangibles resources of the economy. Within the competitiveness paradigm, comparative

advantage can be created or upgraded via innovation, not just inherited.

3.3 Unit of Analysis and Indicators in Competitiveness Research
3.3.1 Unit of Analysis in Competitiveness Research

In assessing GC, the unit of analysis is a crucial dimension, and can vary from a plant
or firm, to larger units like countries or even supra-national organisations (e.g. the EU).
Economic analysis, in contrast to business and strategic analysis, tends traditionally to focus
on aggregate entities such as industries (in industrial economics), sectors (in development
economics) or even countries (in growth theory). This tendency is due to theoretical and

practical considerations explained below:

a. The traditional neoclassical bias against analysing individual firms in favour of more
aggregated data. As pointed out by Nelson (1981):

"[F]rom the neoclassical perspective, there are few interesting empirical
questions that can be explored or resolved by studying particular firms or by considering
differences among individual firms in similar market conditions" (p.1037).

b. Until recently, lack of microdata in sectors other than regulated industries, due to
confidentiality considerations.

c. The inherent difficulties in implementing firm-specific industrial competitiveness policy
(such as R&D subsidies or picking 'winners' measures). This is due to firm heterogeneity
and asymmetric information between the private firm and public institution implementing
the selective incentives, with the resulting high agency costs (EC, 1998; Barros and
Nilssen, 1999).

® See, for example, Perman and Scouller (1999).
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The following is a discussion regarding the possible levels of aggregation in GC

research:

The economy-wide approach. The national competitiveness (or competitiveness of nations)
approach is characterised by taking a broad national scope. Competitiveness at the country
level has recently attracted influential attack from some prominent economists. Two lines of
argument appeared: one which considers competitiveness as a "meaningless word when
applied to national economies" (Krugman, 1994a: 17) and embodying a 'dangerous
obsession', thus suspecting both the validity of the concept and its policy implications. The
other argument suggests that GC at the national level is not clear because "no nation or state
is, or can be, competitive in every thing" (Porter and Linde, 1995: 98). The first argument has

much influence and thus will be discussed in detail.

Krugman suggests, first, that national competitiveness has an elusive character because,
unlike companies, nations do not compete with each other and "have no well-defined bottom
line" (1994a: 4). Secondly, the argument views GC culture as an enabling environment for
protectionism, distortions in resources allocation, inappropriate policy priorities and,

ultimately, international economic conflict.

While one can easily agree that national competitiveness is less amenable to concise
definition vis-a-vis firm competitiveness, to claim that the former is meaningless because

nations do not have a unique objective is subject to the following counter-arguments:

a. Nations do have a general objective, namely enhancing the living standards of their
citizens. Hence, one can argue that "[e]conomies only compete in the sense that some do
better than others at delivering rising living standards (and employment) to their citizens,
whilst exposed to an open trading environment" (EC, 1997d: 71).

b. To argue that national competitiveness is meaningless because states have no single
objective is to argue against many similar concepts, such as 'development'.

c. Furthermore, the situation of multiple objectives is a possible and legitimate state of affair
for most decision units. Even corporate firms, as managerial and behavioural theories of
the firm inform us, could have multiple objectives.

Furthermore, concerning the hazards of national competitiveness, not all
competitiveness policies are 'beggar-my-neighbour policies' or are part of a zero-sum game
(Boltho, 1996). An example of neutral competitiveness policies is domestic horizontal

programmes and policies to get the 'fundamentals' or business environment right (including
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those for education, productivity and innovation). Fagerberg (1996) summarises the context

of Krugman's criticism by stating:

"[W]hat Krugman is aiming his criticism at is the common American attitude of
blaming shortcomings in its economic performance on foreigners (and acting
accordingly). If American producers do not meet the standards of international
competition, then this failure is more or less automatically explained by unfair practices
by foreign competitors and/or governments, and Congress is lobbied for protection.
Although the tendency to blame others for one's own failures may be universal, it has
never been a real option in smaller economies".

As for the argument of Porter and Linde, to assess national competitiveness is not to
confirm competitive superiority of all domestic firms and industries; the concern is on
average performance of tradable sectors compared with other countries as well as on the

policy framework and business clusters affecting the performance of all enterprises.

II. The sector-level approach. The sectoral competitiveness perspective, both the aggregate
and inter-industry approaches, usually deals with GC in some tradable sector, basically
manufacturing, but other sectors including agriculture or tradable services are also
investigated. In this approach, the emphasis is on the competitive performance of a
particular sector as a whole without explicit focus to industry or firm-specific effects. The
main advantage of this approach vis-a-vis industry case study approach is its potential
ability to generate generalised conclusions or broad recommendations for industrial
competitiveness policy. This is hard to reach in the case study approach due to data

limitations and the presumably heterogeneous results of industry case studies.

Davies and Caves (1987: xi) carefully assessed the cross-section inter-industry model
as follows:

"[Cross-section econometric modelling] has much to offer: the capacity to
evaluate a wide range of, sometimes conflicting, hypotheses within a consistent
Jramework....Equally however, it has its limitations: the focus tends to be an average
relationship across industries; sometimes statistical results are open to alternative
interpretations; and the research is only as good as the data upon which it is based".

An important variant of sectoral analysis is the small business sector. Due to its
vulnerability to global competition, the SMEs sector is recently receiving more attention in

competitiveness research (see Chapter 6).
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II1.

IV.

The industry case study approach. This approach, favoured by 'new' industrial
organisation, accommodates the fact that manufacturing is inherently heterogeneous with
different industries. Thus, each industry requires a special and separate analysis. As

clarified by Davies and Lyons (1991: 21):

"There is an increasing tendency in more recent research towards examination
of data on intra-industry differences...This switch in empirical emphasis underlines
...[the] remark that cross-industry econometrics can be a blunt tool, especially in a
world where conduct is not uniform, and in which competition is seen more as a
process".

Taking industry as the unit of competitiveness investigation seems to be less

susceptible to criticism than the economy-wide perspective7.

The industrial cluster approach. This approach is recently attracting much attention by
both economists and business analysts. A cluster is "a geographically proximate group of
interconnected companies and associated institutions in a particular field, linked by
commonalities and complementarities" (Porter, 1996¢: 199). The cluster approach has been
popularised by M. Porter who suggested that: (i) the cluster, not the individual industry or
the firm, is the appropriate unit of observation, and (ii) the cluster perspective to
competitiveness captures one of the major influences on competitive advantage; the
interdependence and the joint activity among related fields and the expanding opportunities

of agglomeration economies (Porter, 1996a, 1996c¢).

This approach combines the unit of analysis favoured by new industrial economics
with the logic of systems theory. An industry is not defined exclusively as an isolated group
of firms producing similar or identical product, but as a system "involving a mix of
institutions- some private, and some public" (Nelson, 1992: 135). The private institutions
include firms, industry and consumer associations, private export intermediaries, academic
and professional societies as well as infrastructure and input providers. Public institutions
include government regulatory agencies pertaining to firm entry, export promotion and
product quality as well as capital financing and manpower education and training. This
approach provides a "systematic way of understanding the interaction of private and public

policies and institutions" (ibid: 136, emphasis added)®.

7 See Porter and Linde (1995: 98). According to Brenton et al. (1997), "competitiveness [at the industry level] is
an issue only if all firms in the industry become less efficient relative to foreign rivals" (p.277).

® The cluster analysis shares the industry case study approach many of its strengths and weaknesses, including
its heuristic nature, see Roelandt and Hertog (1998).
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3.3.2 Indicators of Competitiveness

Measuring trends and positions in competitive performance is an important dimension

in the economics of competitiveness. This part will scan, very briefly, those indicators used

to monitor competitiveness levels, trends and gaps at various levels of aggregation9.

I. Indicators of National Competitiveness

Applied work on national competitiveness is based on diverse types of indicators and

methods for combining them. These can be classified into single versus framework

indicators:

Single indicators, such as:

=  GDP per capita (levels and growth rates).

* Employment rate.

= National (labour or total factor) productivity.

» Economy-wide ULCs.

= Real exchange rate (based on consumer prices, export unit values or ULCs). An

overvalued real exchange rate indicates a fall in competitiveness.

= Exports performance (commodity and services exports).

Framework indicators: One way to classify such indicators is the single index vis-a-vis

multiple indicators:

Single composite index in a cross-country setting. This methodology constructs a
complex composite index summarising various structural and performance indicators
for various countries to assess their relative competitiveness positions. Examples are
the World Competitiveness Yearbook of International Institute for Management
Development (IMD) and the Global Competitiveness Report of World Economic
Forum (WEF)'°.

Multiple indicators in a country-specific setting. This methodology uses various
indicators without aggregating them into a single composite index. An example is the
'UK Competitiveness Indicators' of the Department of Trade and Industry (DTI, 1999).
This kind of work is justified by the view that a "single-valued index cannot capture all
the dimensions of economic performance, nor can it do justice to the complexity of the
economy" (ibid). In addition, this approach avoids the weight problem inherent in
combining indicators.

° The measurement of competitive industrial performance is covered in Chapter (4).
' For an assessment of the approach adopted by the Global Competitiveness Report with particular emphasis on
LDCs, see Lall (2001).
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II. Indicators of Industrial Competitiveness
Competitiveness indicators at the industry level can be classified as follows:

1. Efficiency & productivity indicators:

» LP (trends and relative levels).

= TFP (mainly trends).

=  ULCs (trends and relative levels).
=  Technical efficiency (TE).

= Allocative efficiency.

= Scale efficiency.

=  Domestic resource cost analysis.

2. Trade performance indicators:

» Exports shares.

» (Coverage ratios.

s Import penetration ratios.

» Net export share (exports-imports in percentage of total world exports in the
industry).

3. Quality-based competitiveness indicators (e.g. R&D expenditures and royalty payments).
4. Price indicators:

» Relative output (producers) prices.
= Relative exports prices.
= Relative ULCs.

3.4 Potential Determinants of Superior Competitive Position: An Overview

Competitive performance at the macro or industry level, however defined or measured,
is influenced by many interrelated and complex factors, many of which are qualitative and
hard to quantify accurately. Competitiveness policy, to be effective, must be directed towards
exogenous factors affecting competitive performance. Consequently, it is important in
competitiveness policy design to be aware of the crucial difference between proximate
sources of, for example, growth or productivity and ultimate sources (Olsen, 1982;
Abramovitz, 1993; Maddison, 1995). For example, physical capital is commonly regarded as
one important source of economic growth (in growth accounting approach), but investigating
ultimate sources implies explaining investment itself, including the effect of behavioural
influences. Overall, there is no unified theoretical paradigm that explains sources of GC, and,

indeed, there are only possible and partial explanations.

55



As a model stressing the crucial impact of competitive market structure and
competition policy, the Structure-Conduct-Performance (SCP) paradigm in industrial
organisation targets the structural elements of the market with the aim of improving market

performance (Geroski, 1991).

The work of Porter (1990, 1996b) is considered an elaboration on the SCP paradigm
through offering the diamond model as a unified framework explaining industrial
performance. The diamond model aims at mapping factors that generate the industry's
competitive advantage. These are: (i) firm strategy, structure and rivalry; (i) factor
conditions; (iii) demand conditions; (iv) related and supporting industries (a narrow
conception of a cluster); and (v) the government. Within this framework, intensity of
domestic competition (within industrial clusters) is the most important determinant of
international success. Porter's conception of domestic competition is broad and include five
forces; potential entrants, buyer bargaining power, supplier bargaining power, the threat of
substitute products or services and finally the forces of other stakeholders such as unions and

governments.

'"New' industrial economics stresses the importance of firm's basic economic conditions
(cost and demand) and strategic decisions (including R&D and advertising expenditures) in
shaping its relative performance (Norman and La Manna, 1993), thus sharing certain
elements of the diamond model. Unlike the SCP paradigm, this research paradigm considers
market ’structure as endogenous, and thus not a proper policy instrument for government

intervention.

Within the field of strategic management, the resource-based theory stresses firm
resources (capabilities and assets) instead of industry structure in acquiring and maintaining
competitive advantage''. More specifically, the theory suggests that firms are inherently
heterogeneous in terms of resources (tangible and intangible), especially those that are
valuable and unique, and this explains their relative competitive performance. Applying the
theory to the national or sectoral level, either in explaining sustainable competitive
performance or recommending specific competitiveness policies, one should search for
distinct human and natural resources that: (i) add value to national economy; (ii) are rare in

world economys; (iii) hard to imitate by other economies; and (iv) can be exploited.

Y See Coulter, 1998; Perman and Scouller, 1999 for an overview of this theory.
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Privatisation theory and the literature on corporate governance stress the importance of
ownership structure (free markets and profit motive) and efficient capital markets in
enhancing economic efficiency (Cook and Kirkpatrick, 1995). Neoclassical growth theory
tends to emphasis the role of savings and investment efficiency in achieving GC. More
recently, human capital and innovation have received more attention. In addition,
international economics highlights the role of CA (e.g. natural factor endowments) and scale

economies in enhancing export performance.

The traditional economic approach to GC, by emphasising technological advances,
investment and market competition, tends to ignore non-economic factors, including
individual motivation, moral values and social institutions. These factors are potentially
crucial and could be part of the 'ultimate' sources of growth and competitiveness. Outside the
neoclassical paradigm, an increasing number of scholars have recently investigated and
stressed the important role of cultural influences, social norms and political institutions in
their quest for explaining the 'missing' sources of superior economic performance'?, whether
this hard-to-quantify factor is called achievement motivation (McClelland, 1961); social
capability (Abramovitz, 1986); institutions (North, 1990, 1993); idea gap (Romer, 1993);
social capital (Fukuyama, 1995); or social infrastructure (Hall and Jones, 1999). These
scholars were writing from the perspective of the economics of institutions and from other

fields inside and outside economics'>.

3.4.1 Competitiveness of Small Developing Economies

Apart from the research done on firm size and performance (see Chapter 6), there is
lack of literature specifically on the competitiveness of small economies, or the impact of
country size on its competitiveness position (Walsh, 1987). This is particularly true for the
case of small and developing countries. The following is a brief discussion on this important

research direction.

12 See, inter alia, Baumol, 1990; Maddison, 1995; Eichengreen, 1996; Granato et al., 1996; Keefer and Knack,
1997.

" Certain writers from similar line of thought have highlighted the positive role of ethics, trust, and consensus
in minimising rent seeking and transaction costs and, thus, improving market performance. Hirsch (1977)
suggests that the principle of individual self-interest is incomplete as a social organising device, and thus should
be complemented by a moral framework. Within the same broad lines, Olsen (1982) emphasises the negative
role of special-interests groups in reducing efficiency through rent-seeking activities. More recently, Fukuyama
(1995) highlights the role of human trust and social capital in improving the efficiency of the economic system.
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In addition to macroeconomic vulnerability to external shocks (Chapter 2) and a
limited resource base (Armstrong and Read, 1998), small economies, a priori, tend to suffer
from several microeconomic size disadvantages: (i) the private and social rates of return on
innovation tend to be lower, due to lack of scale economies in innovation; (ii) higher per
capita costs of providing public goods in general (Burki, 2000), such as defence and
technology institutions for upgrading national innovation systems (see OECD, 1998a); (ii1) a
lower ability to exploit scale economies in production within the domestic economy (Scherer,
1973; Burki, 2000); (iv) higher levels of monopoly power and industrial concentration (see
Weiss, 1989¢), leading to a more severe trade-off between reaping potential scale economies
and promoting domestic competition (World Bank, 2000b)"*; and (v) a less attractive

environment for inward FDI (UNCTC, 1992) °.

Vanhoudt (1999) clarified the negative influence of small country size on level of
innovation (point i above) in the context of new growth theory. The scale-effect argument has
related components that suggest the efficiency of the research sector is higher in larger
economies due to: (i) larger rent and spillovers arising from new innovations; and (ii) more
efficient mechanism for spreading risk; small size implies higher per capita (sunk) costs of a
new innovation. While the empirical link between firm size and innovation is inconclusive in
industrial economies (EC, 1997c; Torrisi, 1998; CEA, 1999), market size is seen as an
important stimulus (Pelkmans and Winters, 1988; Lyons and Matraves, 1996), probably

because of the combined effects of competition and scale of a country's size.

Despite all the above theoretical arguments against 'smallness', Easterly and Kraay
(2000) in a recent empirical study, suggest that small economies "have, if anything,
significantly higher per capita income than others in their region. There is no significant
difference in growth performance between large and small states" (p.2024). Of course, small
countries can be industrialised or developing countries. An interesting policy issue outside
the scope of this survey is investigating how small industrial countries and NICs managed to
offset their size disadvantages. Trade openness and good governance could be important

factors.

"* As emphasised by the World Bank (2000b), enlarging the market, via RIAs or export promotion, "shifts this
trade-off, as it becomes possible to have both larger firms and more competition” (p.31). On the other hand,
Sutton (1991, 1998) has argued that the relationship between market size and concentration needs not to be
negative; larger market size gives rise to larger firms in an important class of industries. Lyons et al. (2001)
found empirical support for Sutton's theory; in industries competing using endogenous fixed costs of advertising
and R&D, concentration is significantly less sensitive to market size.

' For possible advantages of small economies, which seem contingent, see Streeten (1993).
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As for the impact of level of economic development on competitiveness position, the
available literature refers to the following possible explanations for the weak competitiveness
(slow economic growth) of LDCs'®: (i) quality of policymaking; (ii) weak institutions and
property rights; and (iii) inferior human capital and technological capabilities. Due to lack of
specialised skills in LDCs, almost 98 % of all world R&D expenditures originate in the

industrial countries (Todaro, 1994: 115).

3.4.2 Towards a Synthesis of Competitiveness Determinants

One way to integrate the above possible determinants of GC is to utilise the 'systemic
competitiveness' framework (Esser et al., 1996) that identify four analytical levels of GC
sources: the meta, macro, meso, and micro levels (Figure 3.1). Recently, the research and
policy focus has shifted from macro to micro determinants. As a comprehensive model for
both industrialised and LDCs, the systemic competitiveness framework can claim the virtue
of avoiding reductionism in explaining a complex phenomenon, a criticism that faces even
Porter's diamond framework. The systemic competitiveness framework might give the
impression of trying to explain everything thus explaining nothing, but this is not its
objective. The ultimate aim is to provide a frame of reference for potential sources of national
and industrial competitiveness. Empirical evidence can assess the size and significance of

any particular factor in a specific setting.

The meta level consists of initial conditions such as natural resources including
geographical area, location and population size'’ and 'ultimate' sources such as cultural
values, technological capabilities and political and social institutions as well as ethical norms
and individual (including entrepreneur) motivations. The meta level includes also the
competitiveness strategy that is supposed to be a meta-policy co-ordinating all public policies
affecting GC and potential growth. At the macro level, there exist factors such as stabilisation
(fiscal and monetary) policies, exchange rate policy, investment and export promotion

strategy and commercial policy.

The meso level covers the physical infrastructure that affects the availability, quality
and cost of business services. It also includes sectoral and regional policies affecting inter-
sectoral resource allocation such as sector-specific regulatory framework and human

resources strategy affecting cost, quantity and quality of skilled manpower. Finally, the micro

1® See, for example, Lall (1990) and Colombatto (1998).
'7 See Chapter (2) on the potential impact of initial conditions on national competitive performance.
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component of the 'competitiveness elephant' (to borrow from Nelson, 1992) consists of all
micro cost and benefit drivers affecting industrial performance. The most important micro
factors are: market structure, ownership structure and industrial policy towards competition,

SMEs and industrial clusters.

While the meta level tends to determine the stock of basic capabilities, whether
inherited (e.g. natural resources and proximity to large markets) or acquired (technological
capabilities), the micro level shapes incentives. Incentives are affected by both economic and
non-economic influences. The neoclassical paradigm emphasises economic motives, while
many paradigms in social sciences stresses the important role of culture, political and social
institutions, values and motivation in shaping human behaviour and thus performance.
Incentives "guide the use of the capabilities and, indeed, stimulate their expansion, renewal
or disappearance”" (OECD, 1987: 18). Macro and meso levels constitute the economic
environment in which capabilities and incentives interact and determine competitiveness
performance. In this Thesis, the focus will be on certain microfoundations of industrial

competitiveness, underlined in Figure 3.1.
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Figure 3.1
A Framework for Determinants of Global Competitiveness

The Meta Level

Natural, Physical and Human Resources
(Availability, Quality and Costs)
Market Size
Geographical Location
Cultural and Ethical Values (Social Capital)
Political Institutions
Technological Capabilities (Intellectual Capital)
Government's Competitiveness Strategy

The Macro Level The Meso Level
Stabilisation Policies Technology Policy
Real Exchange Policy Physical Infrastructure

Openness & Trade Policy Human Resources
Investment Policy Global Strategy
Export Promotion Policy Competitiveness Regional Pohgy

Financial Policy Regulatory Policy
Tax Policy

Industry & Micro Level

Market Structure
Ownership Structure
Firm Size and Strategy
Inter-firm Cooperation
Competition Policy
Industrial Policy Towards SMEs
Industrial Policy Towards Clusters

SOURCE: A revised version of Esser et al.'s (1996) framework.
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3.5 Main Empirical Paradigms in Competitiveness Research

As with theoretical aspects, there are diverse empirical directions to investigate
competitiveness in a specific setting. While certain research focuses on sowrces and
foundations of competitiveness thus emphasising efficiency & productivity, other approaches

investigate outcome of competitiveness thus stressing export or trade performance.

From another angle, studies on competitiveness are divided based on emphasising
domestic performance vis-a-vis international benchmarking. The first type of research takes
the position that the key issue for public policy design is whether performance in the
domestic economy is below its own potential, rather than below the performance of other
nations'®. Examples of such an approach are the development of exports performance over
time and inter-firm and inter-industry performance comparisons, both in a specific country.
The second type of research focuses not on a country's absolute or domestic performance but
how well it performs relative to other economies. Famous examples of this approach are: the
productivity gap research (Caves, 1980; Davies and Caves, 1987) and studies on export

market shares in the world economy.

While international benchmarking might gives fruitful insights concerning superior
competitive performance, this approach is much more difficult to apply in efficiency &
productivity analysis, due to measurement and methodological difficulties (see below),

especially in LDCs.

For the sake of synthesising, empirical work in GC can be further classified into three

main perspectives or 'paradigms”:

A. The Efficiency & Productivity Paradigm. This paradigm emphasises the supply side of
the economy along with the foundations of competitiveness. It combines various
competitiveness measures, notably allocative, scale, technical and dynamic efficiency.
The paradigm investigates production costs (including labour costs), efficient use of
inputs and ultimately the price competitiveness element of GC. It covers multiple
research designs at the industrial, sectoral and country level, using various types of data

(cross-section, time series and panel data). It also includes cross-country comparisons and

'® Examples of studies focusing on domestic performance are Erzan and Filiztekin (1997) and Buxton and
Mananyi (1998).
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intra-country studies. Since this Thesis emphasises efficiency & productivity perspective,

a detailed exposition of this paradigm will follow later.

B. The Quality Paradigm. This non-price competitiveness approach focuses on quality (or
product differentiation) as a major source of competitive advantage'®, and embodies
various methodologies to measure quality competitiveness in a specific sector. Quality
here covers all non-price factors that affect ability to compete such as reliability,
durability, location, brand and reputation, packaging, delivery, guarantee and post-sale
services. The rationale for this paradigm is embodied in the fact that 'the product’ is not
homogenous and aspects of product differentiation are prevalent and important to
consumer choice, particularly in price-inelastic products. Research on productivity has
emphasised price competitiveness on the assumption that either quality is similar or the
product is relatively standard. While this might be a sensible assumption in certain
intermediate goods industries, such as cement, it is not generally applicable in modern

consumer goods and high-technology industries.

C. The Trade Performance Paradigm: This approach addresses competitiveness outcome
in terms of external position of the economy. Examples of this paradigm are: assessing
export performance and import penetration. Other policy instruments related to this
paradigm are real exchange rate and relative export prices (both affecting price
competitiveness). The paradigm's rationale is that the ultimate test for the competitive

performance of the firm, industry, or economy is its ability to penetrate foreign markets.

In this Thesis, the emphasis is on the efficiency & productivity paradigm (Chapters 5
and 6), but certain aspects of trade performance are also addressed (in Chapters 6 and 7). In
Chapter (6), an exploration between firm size and export performance is undertaken in the
context of JMIs. Furthermore, Chapter (7) briefly evaluates the trade performance of Jordan's
pharmaceutical industry using different measures. Depending on the unit of analysis and type
of data, one can outline various approaches for investigating GC using The Detailed Matrix
of Competitiveness Research (Table 3.1). Highlighted areas are the topics examined later in
the Thesis.

' For recent studies, see Stout and Swann, 1993; Swann et al. 1996; Swann, 1998; Anderton, 1999a and 1999b.
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Table 3.1
The Detailed Matrix of Competitiveness Research

Product-
Activity-based Data
Type of Data / - level Data
Unit of c i Time-series Panel & (Time
Analysis ross-section o Longitudinal Series)
Stochastic frontier
analysis (SFA);
Data Envelopment
Micro (Plant Analysn§ (DEA); ~scale Business SFA; DEA; firm
. economies research; firm . .
Firm, . strategy studies | entry and exit
‘ ) size and export studies
consumer) performance; buyers
quality surveys; survey-
based competitiveness
studies
"Traditional' SCP Technical
. . . progress (TFP R
Industry parad_lgm in mdus.trlaI growth): Some ecent
‘ o organisation; productivity | d ’ SCP research
ap research industry  case
£ap study
'Related’ Cluster's competitive analysis
Industries
Technical
Sector progress
research
Cross-country research on
D . levels of  economic | Single country | Panel studies on
omestic
E ’ performance (Hall and | growth growth (Islam,
cononty Jones, 1999) and growth | accounting 1995)
fo emmam—— rates - - —— e el LT T T Ty —fr ettt e bt a— -~
Product Group i B
(Values, | bxport
Volumes i performance;
i t :
Lo . { quality
Prices and Unit | rescarch
Values) i

Source: Researcher

Assessment and Link of Competitiveness Empirical Paradigms

The evaluation and link among competitiveness paradigms is not an easy task.

Assessment criteria varies from conceptual and measurement problems to policy coverage

and feasibility. Moreover, the causal relationships among the paradigms are uncertain and

complex. Actually, from the policy perspective, these paradigms need not be mutually

exclusive.
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1.

iii.

iv.

ii.

iil.

The Assessment

Every competitiveness paradigm has its strengths and weaknesses. The recent
accessibility to government's microdata is surely a recent advantage for the efficiency &
productivity paradigmzo. On the other hand, the current availability of comparable and
computerised international trade databases is an asset for the trade paradigm. The following
is a detailed assessment of the advantages of the productivity paradigm vis-a-vis the trade

paradigm:

The policy instruments of productivity and quality paradigms, including horizontal
policies (i.e. business environment policies), are more acceptable to the international
community, since they entail less retaliation and trade wars (Boltho, 1996).

The policy instruments of this approach tend to be more ample, because of the analytical
richness of the paradigm (see Table 3.1).

The scope of productivity policy can be much wider. In particular, export performance
gauges competitiveness of export-oriented firms and industries, thus ignoring the large
majority of import-substitution firms. Moreover, the trade paradigm typically ignores
trade in tradable services (Harrison, 1995).

Trade performance is probably the outcome of superior productivity, not its causes (see
below). Furthermore, productivity has a direct link to the economic welfare of a nation, as
"living standards are determined by productivity growth and not by trade performance”
(Eltis and Higham, 1995: 71).

On the other side, the productivity and quality paradigms are not without criticisms:

In international benchmarking, data comparability and availability are most likely against
the productivity and quality paradigms. For example, international comparison of output
and productivity /evels, unlike trade data, requires price conversion to convert production
data of different economies into common currency.

Enhancing productivity and quality is a medium- and long-term competitive strategy.
Thus, benefits from productivity programmes cannot usually be acquired in the short run,
and the lag period depends on initial conditions and speed and credibility of the reform.
In contrast, exchange rate policy, for example, does have a short-term impact.

Running counter to competitiveness conventional wisdom, Krugman (1994b) suggests
that competitiveness as measured by productivity is irrelevant to a country's ability to
compete in international markets. In the words of Broadberry, (1997: 82):

"[T]rade can still occur if one country has an 'absolute advantage' in all
products, with the low productivity country specialising in the products in
which its productivity inferiority is relatively small".

Because the last point is crucial to the core concept of GC, it requires some discussion.
Based on the logic of Ricardo's exposition of CA, Krugman demonstrates -with two countries

two-goods world- that being less productive than your trading partners "poses no special
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problems" (1994b: 269), although it will affect negatively domestic living standards.
Moreover, "success of a country in exporting depends not on absolute but on comparative

productivity advantage" (p. 272).

The rationale behind Krugman's conclusion is based on: (i) the theory of comparative
advantage, despite the latter's well-known verification problems®'; and (ii) the fact that low
wages serve to offset inferior LP. Whether low labour costs alone in LDCs are sufficient to
compensate for their inferior performance in TFP and output quality, or indeed sufficient to

access markets with technical standards and other non-tariff barriers is questionable.

The Link

The exact relationship between export performance and productivity is not definite in
the literature. Theoretical considerations appear to offer two possible directions for causality;
one from export expansion to productivity growth, and the other from productivity growth to
rising export intensity’>. It is often argued that export expansion, particularly in small
economies, represents an opportunity to reap scale economies. Furthermore, export rivalry
can lead to improvement in technical or X-efficiency through the 'challenge-response
mechanism'. On the other hand, the ability to penetrate foreign markets requires achieving
high productivity (or quality) performance. The underlying theoretical basis here is that
"there are fixed costs of exporting which deter those firms that are below a threshold level of

efficiency” (Bleaney and Wakelin, 1999: 1).

Empirical research on the causality direction follows different research directions and
uses various types of data. At the aggregate level, the positive relationship between efficiency
improvements (as proxied by changes in ULCs) on one hand, and export growth on the other,
has been questioned by the so-called 'Kaldor paradox'. This paradox asserts that, at least for
some countries, the link between changes in ULCs and changes in export market shares,
contrary to what is commonly assumed, seems to be positive (Fagerberg, 1988; Agenor,
1997). It appears that there are intervening variables that distort the assumed positive link
between efficiency and exports; ULCs competitiveness is just one factor in determining

export performance and other factors such as quality and non-labour costs can have a great

20 See Bartelsman and Doms (2000) for a recent survey.

2 1t is worth-mentioning that the theory of CA is hard to test empirically in a direct way using ex ante
information (see Gowland, 1985). For a balanced assessment of empirical evidence on the Ricardian hypothesis
using indirect proxies, see Bowen et al., 1998, pp.104-109.

?2 On export-productivity nexus, see Bonelli (1992) and Aw and Hwang (1995).
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influence. Empirical studies on Kaldor paradox offer somewhat mixed results, and some
recent research, using industry-level panel data, has reasserted the significant role of labour

costs (Carlin et al., 1999).

Very recently, the direction of causality has been examined thoroughly utilising panel
microdata. This research direction, focussing on levels not changes, revealed that export
success to be primarily the consequence, rather than the cause, of exceptional firm
performance®. Thus, superior firms -in terms of efficiency and quality- seem capable of
penetrating foreign markets, while exporting per se does not lead to significant improvements

in firm performance (i.e., there is weak learning-by-exporting effect).

3.6 The Efficiency & Productivity Paradigm: Selected Issues

The efficiency & productivity paradigm has recently attracted more attention from
economists’*. This can be explained by the richness of the paradigm for both analytical and
policy purposes and because of microdata availability. The aim of this section is to outline
some important issues related to: (i) potential determinants of productivity change; (ii) main
research directions in the paradigm; and (iii) weaknesses (and possible solutions) shared by

these research directions.

3.6.1 Main Potential Determinants of Productivity Growth

A complete model of productivity levels is difficult to specify and test empirically
(Caves, 1980; Pilate, 1996). Economic theory and empirical findings have failed to reach to a
robust set of productivity determinants. Nevertheless, the literature outlines possible causes
of productivity growth as follows:

Changes in factor intensity (including physical and human capital).

Shift in activity from lower to higher productivity industries.

Catching up with best-practice firms; an improvement in technical efficiency.
Exit of the least efficient firms.

Entry of new more efficient businesses.

Technology innovation and diffusion (technical progress or dynamic efficiency).
Shift in plant-size distribution towards larger plants (if scale economies are
significant).

Market growth and improvements in capacity utilisation.

Better product quality.

Intensification of domestic and foreign competition.

SmE emEmUOwR

3 See Bernard and Jensen, 1995 and 1999; Clerides et al., 1998; and Aw et al., 2000.

** For recent studies adopting this paradigm, see for example, Dollar and Wolf, 1993; Hitchens et al., 1994;
O'Mahony; 1995; Coelli et al. (1998); Porter, 1999; Mamgain, 2000.

5 See Lansbury and Mayes, 1996; Mayes, 1996; Pilate, 1996; Roberts and Tybout, 1996.
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These determinants highlight the role of the following potential factors in enhancing
productivity growth: (i) the sector's structural composition in the sense of being more
specialised in high productivity activities; (ii) firm entry and exit; (iii) capital stock and

innovation; (iv) technical efficiency; (v) scale efficiency; and (vi) allocative efficiency.

3.6.2 Types of Efficiency & Productivity Studies

Work on efficiency & productivity is one of the research-intensive areas in applied
economics. Measures examined in this area include LP, TFP, ULCs, allocative, scale and
technical efficiency. Empirical research in this paradigm includes the following approaches

(see also The Detailed Matrix of Competitiveness Research)*®:

A. Cross-country comparison of (labour or total) productivity /evel for total manufacturing
using industry-specific conversion factors (Van Ark and Pilat, 1993). An extended
version of this approach is measuring and explaining inter-industry variation in LP in a
bilateral context®’. The last approach is based on measuring how much the productivity
levels of particular industries in one country differ from those in another major
(reference) country and seek to explain why the productivity shortfall in the first
economy varies from industry to another (Caves, 1980).

B. A case study approach to diagnose cross-country productivity differences in a 'selected’
sample of industries using carefully matched firms and products (e.g. MGI, 1993).
Although carefully designed to distinguish between apples and oranges, the results of
such a study is not always easy to generalise (Pilat, 1996).

C. Economy-wide, sector-level or industry-level investigation of TFP growth within a single
country to investigate whether the growth process in a specific nation is input using or
efficiency enhancing.

D. Measuring and explaining inter-industry variation in technical efficiency (TE) levels in
manufacturing (see Chapter 5, and CB, 1990; CA, 1992; Mayes et al., 1994), or inter-firm
variation in TE in a specific industry.

E. Inter-industry variation in allocative (in)efficiency in a domestic setting, common in the
SCP paradigm.

F. Scale efficiency studies using microdata with the aim of measuring returns to scale, and

investigating the link between firm size and various performance measures (see Chapter
0).

26 See Matthews (1988) and Pilat (1996).
27 See Caves, 1980; Davies and Caves; 1987, Hitchens et al. (1990).
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3.6.3 Methodological Issues in Efficiency & Productivity Analysis

As with other competitiveness empirical paradigms, the efficiency & productivity
paradigm suffers from certain methodological defects and data limitations that need to be

. . . . .. . . 28.
taken into consideration in empirical research and policy recommendations™:

1. Capital Stock Data

Most research on efficiency & productivity cannot adequately proceed without capital
data or some proxy for it. Even studies focusing on partial measures of productivity (i.e. LP)
or on non-productivity measures (e.g. inter-industry variation in profitability) have to control

for heterogeneity in capital intensity.

Of the statistical data sets required to investigate efficiency & productivity, capital
(stock or cost) is typically the weakest in terms of quality and availability. Ideally, capital
stock should be measured at replacement cost, but the data required are hard to obtain,
particularly at the firm level. There are at least four responses to this crucial data limitation in

empirical work:

a. Estimating capital stock. With sufficient data, one can apply the Perpetual Inventory
Method (PIM)® to estimate capital stock from data on real capital formation and
depreciation. This can be a feasible option at the level of industry, but quite difficult to
undertake at the level of the firm, particularly in LDCs, due to data availability.

b. Using proxies for capital stock, such as book value (or historical cost) of capital stock,
fuel or electricity consumption, and depreciation.

c. Utilising an assets survey or capital census, if available.

d. Recent treatments of capital data imperfections suggest using some kind of errors-in-
variables modelling (Tybout, 1992a), or an outlier detection methodology.

In this Thesis, the researcher will utilise (b) and (d) approaches. More specifically,
when analysing microdata (Chapters 5 and 6), capital stock at book value will be used as a

proxy for capital stock at replacement cost, coupled with an outlier detection approach.

*® Trade data, although more internationally comparable than output data, suffer from problems in coverage
(smuggling), classification (usually not research friendly in comparison with output, industry-based, data),
accuracy (under-reporting) and internal inconsistency. See Rozanski and Yeats (1994) for an assessment of the
reliability of world trade data.

* Ideally, the length of the series should be over a time period "long enough to include the assumed average age
of the oldest surviving assets" (Ward, 1976: 32). The cited reference contains a good exposition on the
mechanics of PIM.
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2. Heterogeneity in Units of Analysis

When heterogeneous units are compared, unit-specific influences on performance (such
as technological opportunity, history or size) should be controlled for. This is essential to
avoid the bad habit of "comparing apples to oranges" in productivity analysis (see Ijiri and
Simon 1977; Bernard and Jones, 1996) or "confusing product heterogeneity with
inefficiency" in TE research (Mayes et al., 1994). Cross-section data are known to have a

weakness in identifying and controlling for unit-specific effects (Hausman and Taylor, 1981).

There are at least four options to deal with this complexity in efficiency & productivity

analysis:

= To restrict the study to a specific industry (e.g. pharmaceutical industry) or to relatively
homogenous or closely related industries (e.g. chemical industries). This is the logic
behind the case study approach in competitiveness policy analysis.

= To use dummy variables to represent various possible groups of industries (e.g. splitting
industries into high-technology and low-technology industries).

* To control for the problem of structural heterogeneity using panel data or control
variables (in cross-section studies). While many industrial economists might prefer to use
panel microdata (Martin, 1993), after unsatisfactory experience with control variables, it
is worth mentioning that some prominent economists in growth theory still prefer to use
cross-section data in explaining cross-country growth rates (Barro, 1996), or suggest that
the best way to control for unobserved fixed effect (heterogeneity) might be to use some
proxy instead of panel data (Griliches and Mairesse, 1995).

®  One alternative way to deal with heterogeneity in technological opportunity is to use the
space dimension, i.e., industry-specific performance in other economies (Davies, 1991b)
instead of time dimension (in panel data). This research strategy (adopted by Davies and
Caves, 1987) has the advantage of making like being compared with like through
matching similar industries in different economies.

Firm heterogeneity can take so many aspects to be controlled for. Firms can be
different in terms of product characteristics, product mix, capacity utilisation, vertical
integration, labour skills and incentives, managerial capabilities, factor prices, transport cost
and, finally, marketing strategy (Gold, 1981). Furthermore, enterprises differ in their size,
age, location, capital vintage, technology opportunity (including input mix), and financial
structure (debt-equity ratio). Given present answers, this problem still needs both a better and
practical solution. While panel data at the industry level are accessible, this is not necessary
true at the firm or plant level, particularly in LDCs. Furthermore, even if longitudinal
microdata are available, panel estimators are much more sensitive to measurement errors

(Tybout and Westbrook, 1996; Temple [Jonathan], 1998), a serious problem in LDCs' data.
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In this Thesis, the heterogeneity problem is alleviated through using microdata coupled

with some sort of the first three approaches (see also Chapter 4, section 4.3.3).

3. Causality and Simultaneity Bias

One of the most complex problems in efficiency & productivity studies is the
complexity of economic reality; the relationship between productivity and its potential
determinants "is most sensibly seen as only part of a larger simultaneous system" (Davies,
1991b: 233). In economics, as in other social sciences, the researcher lacks the existence of
deterministic relationships and, in most cases, experimentation. Instead of adopting
controlled experimental designs, the economist's most ambition is to get 'true’ empirical
regularities and non-spurious robust relationships. Furthermore, it is difficult to establish
sequential causality in a cross-section research (i.e., no time order) in non-experimental

research designs (Bryman and Cramer, 1999)3 0

Econometric theory offers certain tools for detecting and correcting for the simultaneity
bias. While the Hausman-Wu test can be used to detect the presence of a simultaneity
problem (Martin, 1993), many possible solutions for the problem are available (Hay and
Morris, 1996), belonging to the simultaneous-equation approach. Ideally, simultaneous-
equation models that take into account feedback effects of 'endogenous' variables seem
preferable to the OLS single-equation models. While structural models can reduce estimation
bias, even macroeconomists who accumulate special experience in building structural
macroeconomic models still disagree on the issue. The reason for the disagreement is that
economists are yet to possess sound theoretical basis to construct tight structural models.
Furthermore, simultaneous equation systems typically have insufficient exogenous variables
to identify the endogenous ones (Schmalensee, 1989) and can suffer from small sample bias.

In this Thesis, no attempt has been made to construct simultaneous-equation models.

4. Pitfalls in International Benchmarking

Research on GC faces many obstacles in making reliable comparison of international
industrial performance in productivity and quality paradigms®'. This is due to factors related

to idiosyncrasies of various economies, including different accounting convictions, diverse

** See Mebane (1991) on the special assumptions needed to justify causal inference in cross-sectional contexts:
homogeneity among units of analysis and temporal stationarity.

3! Many prominent economists in productivity paradigm have documented this conclusion. In TE, see Caves
(1992a: 8); in scale economies, see Emerson et al. (1988: 127); in international price comparison, see Heston
and Summers (1996: 24); in international productivity /evel/ comparisons, see EC (2000a: 28).
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data collection methods and asymmetric price structures, as well as heterogeneity in

economic size, structure and development. Sources of discrepancies include:

»  Character of the production units covered by the sectoral government surveys and
censuses (establishments, enterprises, and alike).

» Coverage of smaller units in government surveys (Caves, 1998).

» The relative size of the informal sector (ILO, 1999); underground activities in production
data and smuggling in international trade data

» Methods of surveys and compilation convictions, such as sampling procedures and
adjustment for the firm or unit secondary activity.

* Valuation of transactions (treatment of taxes and subsidies in output data; CIF versus
FOB valuation in import data).

* Differences in output quality and input characteristics (e.g. capital vintage, age and
education characteristics of labour force) across countries.

» Different disaggregation levels of data are available in different countries.

» Different industrial structures or composition.

= Differences in price structure and levels (see below).

While some sources are capable of remedy (such as divergent data classifications),
others are very hard to solve. Failure to account for such salient differences could easily lead

to 'statistical artefacts' instead of real differences in performance.

5. Spatial Price Differences

In international comparison of industrial productivity, capital is not the only
measurement pitfall; the reliability of real output data is another obstacle. When comparing
productivity levels across space (productivity gap), either at the meso or industry level,
differences in price /evels should be taken into consideration. Using nominal exchange rates
to account for price differences is unreliable either because of their variability (Emerson et
al., 1988) or because they do not adequately manifest actual price differences among
countries. Thus, actual or official exchange rate for a particular year might be atypical, and
does not usually correspond to purchasing power parities. This implies that some adjustment

for price differentials between nations is essential in international comparisons.

One effective way that avoids the pitfalls of exchange rates, but still makes illuminating
international benchmarking, is the use of change indicators (measuring changes in
competitiveness performance over time) instead of level indicators (comparing levels of
competitiveness performance across countries in a specific point of time). This approach will

be utilised in Chapter (7). In temporal comparisons, there is no need for a common currency,
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and the comparison covers larger period (i.e. probably not affected by cyclical factors that

can distort spatial one-year comparisons).

3.7 Conclusions

National competitiveness is a fuzzy concept, and has both emotive and objective
content. Its emotive content arises from the fact that international trade is generally not a
zero-sum game and because the concept is indistinguishable from other economic goals such
as economic development, growth and external balance. The objective content of the concept
arises from the facts that: (i) performance of firms, industries and even economies cannot be
fully explained without recourse to industry- and country-specific factors, including business
environment and generalised agglomeration economies. In other words, there are enough
significant differences in national business environments to influence the performance of
firms in different countries (OECD, 1997b); (ii) while it is true that international trade is a
positive-sum game and thus the fact of exchange benefit all players, there is typically conflict
of interests in ferms of trade, particularly in imperfect international markets®?, affecting weak
LDCs; and (iii) «given the severity of market failure and imperfections in LDCs,
competitiveness is a valid policy issue (Lall, 2001). That is said, this Thesis takes

manufacturing industry, not the economy, as its unit of analysis.

It seems that national competitiveness is not a 'dangerous obsession' per se (Fagerberg,
1996). This depends on types of competitiveness policies adopted (protective trade policies
versus horizontal productivity-enhancing policies). This Thesis emphasises domestic
performance that is likely to affect global competitiveness instead of focusing on trade policy

options.

Although there are important empirical research directions, the current state of the
economics of GC is still primitive and unframed. At the level of measurement (see Chapter
4), international comparisons of competitive performance levels (with the possible exception
of trade and profitability) are difficult to undertake compared with intertemporal
comparisons. The UNIDO, the major international organisation responsible for collecting and
disseminating international manufacturing data, is still using exchange rates to compare

levels of manufacturing output and productivity across countries; we still need Penn World

*2 See Boulding (1973) for a general argument regarding exchange in general. Imperfect market conditions are
not restricted to monopoly power; other imperfections such as asymmetric information (e.g. in high-technology
products and technologies) and externalities are also important.
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Tables for narrowly defined industries. Thus, international comparisons of productivity levels
are "difficult to make with precision and are affected by the timing of the economic cycle"
(Eltis and Higham, 1995: 72). The case is probably more severe in measuring and comparing

non-price competitiveness.

A probably higher level of ignorance applies at the level of explanation. The theoretical
foundations of competitiveness paradigms are generally weak. As emphasised above, a
complete model of productivity levels is difficult to specify and test empirically. Offering
robust cross-country explanations of comparative growth performance is also a difficult
ambition as modern growth theory might conclude (Temple, 1999). From a pragmatic point
of view, GC concept raises the level of urgency needed to face the international challenge,

and emphasises international benchmarking (Eltis and Higham, 1995).

Whether the pessimistic or the optimistic competitiveness scenarios will dominate,
regionally or globally, as a result of progressive international competition and protective
[PRs global system is an open question that is difficult to answer conclusively (see Emerson
and Portes, 1990; Kirkpatrick and Weiss, 1992; Maskus, 2000). The degree of indeterminacy
can be minimised through resorting to case-by-case empirical analysis (Clarke and
Kirkpatrick, 1992), but predictions, as well as opportunities and threats of global competition,
tend to be conditional. In general, this Chapter seems to confirm that there are objective
reasons to worry and others to ease our concerns.

\\

In the pessimistic side, as revealed by robust microdata evidence of export performance
and’ other anecdotal evidence, it appears that global market access in many and increasing
number of industries requires strong players, with special skills and intellectual capital.
Furthermore, scale economies and technical efficiency gains (Chapters 6 and 7), two of the
often-mentioned benefits of trade liberalisation, are best described as potential gains; they are
not automatic outcome of openness, and require careful policy design (World Bank, 2000b).
In the optimistic side, the logic of comparative advantage indicates that absolute performance
differences among countries are not the only determinant of exports performance, and the
logic of competitive advantage refers to the possibility of creating potential comparative
advantages. Furthermore, small and vulnerable economies can 'use the international market'
to mitigate rather than exacerbate the consequences of inferior domestic performance
(Krugman, 1994b: 270). But in an increasingly knowledge economy, the fair use of

international markets entails local technological capabilities and global competition policy.
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Based on various empirical paradigms of GC, competitiveness drivers can be classifies

into two main categories:

» (Cost drivers: these drivers create a price or cost advantage based on the cost side of the
enterprise. Although typically related to scale economies (mass production) or low-wage,
cost drivers are much more numerous, and include productive efficiency, learning
economies, process innovation, as well as non-wage costs and capacity utilisation (Grant,
1998).

= Benefit drivers: these drivers create a differentiation advantage based on superior
technological capabilities of the enterprises, leading to premium price and revenues.
Industrial countries tend to focus on these drivers in upgrading their competitive
advantage (EC, 2000b).

The two types of drivers are not wholly independent; benefit drivers can lead to higher
sales and thus scale economies, and low costs resulting in higher profits could offer an

opportunity to increase R&D expenditures.

As for future research, more work is needed to investigate competitiveness of LDCs,
individually and collectively. Along this research line, more methodological work is required
to accommodate data constraints in these countries. An equally important research direction

is the impact of economy size on its GC.

Outlining coming work, the Thesis's focus will be on the efficiency & productivity
paradigm with a microeconomic perspective to GC. The first empirical chapter investigates
one of the main determinants of low average productivity in manufacturing; the existence of
a long tail of under-performing firms. The second empirical chapter deals with scale
efficiency. The key policy issue in both chapters is whether performance in JMIs is below its
own potential rather than compared with international leader(s). This research design, not
basically susceptible to Krugman's (1994a, 1998) influential criticisms on national
competitiveness, represents a necessary step towards upgrading the global performance of
JMIs. Indeed, the existence of a long tail of low productivity firms diagnoses the existence of
a large number of manufacturing firms that are vulnerable to GC. Furthermore, the existence

of substantial scale economies in JMIs can signal the vulnerability of small firms.
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CHAPTER FOUR

The Measurement and Evaluation of Industrial
Competitive Performance:
A Survey of Competitiveness Analytical Tools (CATs)

4.1 Introduction

Measuring competitiveness, according to Gambardella et al. (2001), "is always a
difficult exercise, given the ambiguity with which the concept is sometimes used and the
different possible interpretation that can be found in the literature" (p.3). This Chapter aims at
critically mapping various measures of industrial competitiveness with special emphasis on
cost drivers. The survey covers static and dynamic, price and non-price, as well as process
and outcome competitiveness measures. The relevance of different measures and methods to

LDCs is also examined.

It is widely believed that sound assessment of manufacturing performance helps
industrial competitiveness policy, broadly defined, in monitoring and upgrading
manufacturing competitiveness. The ultimate aim is utilising scarce and distinct resources
more efficiently and effectively. Indeed, the strategic management of a dynamic
manufacturing sector requires accurate knowledge on points of strength and weakness in the
industrial sector, as well as external threats and opportunities, and this can be facilitated

through consistently tracking the sector's performance.

In exposing the measurement dimension in the economics of GC, the concepts and
techniques presented here will heavily draw on applied industrial economics. Technical and
scale efficiency, inter alia, are emphasised because they are investigated empirically later in
the Thesis. As suggested by Davies (1991b: 235), "[iJt seems likely that productivity and
efficiency will play an increasing part in the development of the literature on industry
structure and performance". Given the deficiency of macroeconomic demand-side policies
and intensification of GC in the world economy, the emphasis on microfoundations of market

performance constitutes a healthy research direction for both LDCs and industrial economies.
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4.2 The Concept of Performance

Performance can best be defined as "the overall status of an organisation in relation to
its competitors, or against its own or external standards" (Holloway et al., 1995: 1). Within
these lines, performance measurement and comparison can be done for the economy, sector,

industry, or firm utilising two dimensions:

» Horizontal or space-based evaluations (also called benchmarking): comparing the current
performance of the economy, sector, industry or firm with the current performance of the
relevant (domestic or foreign) competitor(s). An example is inter-firm differential in TFP
within an industry.

» Vertical or time-based evaluations: comparing the current performance with past
achievements. Examples of such an approach are: exports growth and after-before
comparison of the effects of competitiveness policy changes.

It is well known that economic performance is a multi-dimensional concept and the
ultimate judgement on what is considered as 'good' performance can differ among
individuals. According to Devine et al. (1993: 301), performance is "an elusive and often
ambiguous concept that is open to a variety of different interpretations and measurements".
Thus, it is recommended in competitiveness policy analysis to undertake robustness checks to
research findings in order to avoid reductionism in measuring and assessing competitive

performance.

4.3 Performance Criteria and Measurement'

In assessing competitive performance of firms and industries, the analysts can utilise
different performance measures, or what this Thesis called Competitiveness Analytical Tools
(CATs). The list of measures examined in this Chapter covers:

Allocative inefficiency: excess profitability.

Productive or technical efficiency (TE).

Scale efficiency.

Dynamic efficiency: process innovation, TFP growth or technical progress.
Product quality and product innovation.

Labour productivity (LP).

Unit labour costs (ULCs).

Trade-based indicators: comparative advantage (CA) family of measures.

L AR S ol o

The above list is actually not exhaustive; other measures, not discussed here, include
capacity utilisation, learning economies, and employment generation and cost. Industrial

economics, until recently, has been traditionally preoccupied by allocative efficiency and

' For a good overview, see Devine et al. (1993) and Jacobson and Andreosso (1996).
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scale efficiency, though other measures, such as TE and product quality, have recently

attracted more attention.

The reminder of this Chapter presents a survey of the main conceptual and empirical
issues underling the measurement of the above performance criteria, discussing their uses,
interpretation and limitations. Also emphasised is the link among different performance

criteria and their relevance to global industrial competitiveness of LDCs.

4.3.1 Allocative Inefficiency: Excess Profitability

The concept of allocative efficiency

Allocative efficiency is defined as "the production of the 'best' or optimal combination
of outputs by means of the most efficient combination of inputs" (Pearce, 1992: 13). An
example of 'wrong' output mix is the one resulted from market power. One of the traditional
arguments against monopolistic market structures is that they tend to cause allocative
inefficiency or misallocation of resources; output is reduced and price is increased above
marginal cost compared with perfect competition. The more the divergence between price
and marginal cost the larger the monopoly power and hence allocative distortions and static

welfare loss.

Another example of 'distorted' output mix is due to trade barriers that prevent domestic
producers from responding to signals of international prices and thereby specialising
according to their CA. Allocative efficiency can also be affected through ignoring factor
price signals. When a firm choose the wrong input mix, this results in allocative inefficiency
leading to higher production costs, and thus a loss in GC (UNICTAD and the World Bank,
1994).

Allocative inefficiency is typically measured in industrial economics in terms of
‘abnormal' or excess profitability. This explains the long-standing interest of industrial
economists in studying the relationship between profitability and market structure (Weiss,

1974; Cowling and Waterson, 1976). As clarified by Shaw and Sutton (1976: 191):

"[P]ersistently high profits provide a basis for a prima facie case of
misallocation. Empirical studies of performance therefore look for an association
between some index of price-cost margins or profitability and a measure or measures of
market structure".
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On the other hand, Porter (1998b) argues against overemphasising targeting

concentrated market structures with the aim of reducing profits. He suggests that:

"Economists were concerned mainly with the societal and public policy
consequences of alternative industry structures and patterns of competition. The aim was
to push "excess" profits down. Few economists had ever even considered the question of

... how to push profits up" (p. xi).

It seems that profit per se is not a bad thing, especially if it is re-channelled in a further
investment in later periods. Indeed, profitability is seen as a key determinant of investment
expenditure on machines, ideas and people, and thus a major source of competitiveness
(Oughton, 1993; Bigsten et al., 1999). Though persistent abnormal profits could be a sign of
a stagnant market structure and enduring market power, and thus should be monitored by
competition authorities, it might be equally important to emphasise the incentive role of

profits in stimulating new entry and dynamic efficiency in LDCs.

Another difficulty in using profit as a social performance criterion is the problem of
interpretation of high profits emphasised by the Chicago school in industrial organisation
(Demsetz, 1973; Peltzman, 1977). This school interprets high profits as an evidence of
efficiency (lower costs) rather than monopoly power (higher price); high profitable firms
should not be punished for their more efficient scale and organisational effectiveness. This

explanation has stimulated some research in productivity (Davies, 1991b).

The measurement of allocative efficiency

Profitability can be measured either by price-cost margins (PCMs)? using government
industrial censuses and surveys, or by accounting rate of return on capital using company-
level data and reports. In 'traditional' industrial organisation, empirical research is typically
based on industry-level census data, suggesting a bias towards the adoption of the first
criterion. To conveniently measure PCMs ((Price-Marginal Cost)/Price), one can assume a
constant long run marginal cost (i.e. constant returns to scale). According to Shaw and Sutton
(1976: 192), empirical evidence is "normally consistent” with such an assumption. This
allows for the equality of marginal cost (MC) and average cost (AC), thereby eliminating the
need for measuring MC. Consequently, PCMs could be measured as (P-AC)/P. More
conveniently, multiplying through by sales volume (Q) yields (TR-TC)/TR, were TR is total

revenue (total sales or gross output) and TC is total cost.

2 Also known as price mark-ups, or rate of return on sales.
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This measure has several advantages in terms of empirical convenience (Stead et al.,
1996) and strong theoretical foundation through its link to allocative efficiency (Scherer and
Ross, 1990), but it suffers from a coverage defect. The estimates for TC are rarely complete
(Shaw and Sutton, 1976); it usually excludes fixed and capital costs, with the effect of
enlarging PCMs superﬁcially3. To control for this upward bias in PCMs, empirical work
often includes some kind of proxy for capital-labour ratio as an explanatory variable, but
often the capital estimates are of bad quality. In empirical work, PCM is proxied using two

alternative definitions (EC, 1997b):

PCM1 = (value added (VA) - labour costs (LCs))/ sales

PCM2 = (VA - labour costs)/ VA

From the above formulas, it seems that the question of whether net revenue (VA) or
gross revenue (sales or gross output) should be used in PCM calculation is not yet resolved,

suggesting that profitability studies should present robustness checks®.

A relatively recent development in the methodology for assessing impact of industrial
concentration on market allocative performance is the use of price instead of profitability as a
proxy for allocative efficiency. The most comprehensive evidence on the link between

concentration and price levels is provided by Weiss (1989a).

The relevance of allocative efficiency assessment to LDCs' competitiveness

The role of allocative efficiency in enhancing industrial competitiveness is generally
governed by the still debated trade-off between static efficiency and dynamic efficiency as
well as by the potential conflict between different types of static efficiency, most notably
allocative efficiency and scale efficiency. Definite conclusions can only be properly
established in a case-by-case basis. But it is worth noting that even if large firms and
concentrated industries are more efficient in the technical sense, they can refrain from
transferring efficiency gains to consumers and export performance (through lowering prices)
or to the benefit of innovation (through reinvestment of retained earnings); dominant firms
can just enjoy their monopoly rent without being more competitive locally or globally (see

UNCTAD, 2000d).

* The same could apply to the accounting measure of profitability in case of measuring capital at historical
value, thus undervaluing capital stock in periods of inflation. Further, the most serious weakness of the
accounting measure, according to Amato and Wilder, is its sensitivity to inter-industry variations in accounting
practices (1995). But census data are themselves derived from raw accounting data (Martin, 1993), and thus are
not necessary immune from this particular pitfall.

* See Conyon (1995) for more discussion on this practical issue.
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In general, although some economists suggest that allocative inefficiency does not pose
a high welfare cost on society (Harberger, 1954; Leibenstein, 1966), this suggestion does not

necessarily apply to most small LDCs, for the following reasons:

1. Although many empirical studies on the welfare loss of monopoly pricing do confirm the
relatively low cost of allocative distortions, it is important to remember that these studies
were done for large, developed and liberal economies (mostly USA and the UK). It is
likely that the magnitude of allocative inefficiency depends on size of the economy and
strength of antitrust actions (Weiss, 1989c¢), in addition to market contestability and
openness to international trade, all are clearly asymmetric among countries.

2. Almost all empirical studies were done on manufacturing industries (Stead et al., 1996),
ignoring other, more concentrated, sectors in LDCs, such as public utilities.

In summary, the cost of allocative inefficiency arising from monopoly power can be
higher in small LDCs. Thus, investigating allocative implications of market structure,
including disciplinary role of imports®, in the case of small and developing countries is quite
a relevant issue in competitiveness debate. Taking into account that industrial
competitiveness depends partially on offering lower price and minimising costs, analysing
factors that affects PCMs is an important topic in the agenda of both competition policy and

competitiveness strategy.

As for operational issues, the measurement of PCMs in small LDCs poses the

following particular points, related to the severe skewness of firm-size distribution:

1. The assumption of constant returns to scale in manufacturing might not hold in some
industries.

2. Labour costs or compensation for non-paid employees should be imputed in single-
person and family businesses; otherwise PCMs would be distorted upwards.

4.3.2 Productive or Technical Efficiency (TE)

Introduction

Unlike allocative efficiency, TE until recently has received little attention in
microeconomic or industrial research as an important performance criterion (Caves, 1992a).
Welfare economics, the main paradigm for microeconomic policy analysis, is still

preoccupied by the notion of allocative efficiency. Furthermore, well-known surveys on SCP

* For a recent empirical investigation of the "imports-as-market-discipline hypothesis” in a developing country,
see Katircioglu et al. (1995). For a conceptual analysis of the link between import liberalisation and industrial
performance, see Lall, and Latsch (1998).

381



paradigm in industrial economics (Cubbin, 1988; Schmalensee, 1989) have not emphasised
TE as a legitimate performance criterion for testing the superiority of alternative market

structures. Caves (1992a) has clarified the main reason behind this:

"[T]he hypothesis of profit maximisation has mutated into an axiom ever
ready to deny any allegation of productive inefficiency: If it paid to do something
more efficiently, someone would already have seized the opportunity" (p.1).

According to Caves, two developments have made TE an important research inquiry.
First, microeconomic theoretical advances in the causes of market failures (such as bounded
rationality and information asymmetries) have raised doubt on the ability of decision makers
to maximise utility and profits. Second the attractive new technique for measuring TE using
stochastic frontier analysis (SFA). One can add to these two reasons, access to microdata
necessary to investigate TE, and the greater attention countries recently assign to the

challenge of GC.

The concept of TE and related policy objectives

TE can be simply defined as cost-effective use of given inputs or resources (Pratten and
Deakin, 1999: 5). Technical inefficiency exists when firms can produce more with given
inputs, or need less inputs to produce a given output (Sharpe, 1995). Indeed, TE can be

defined as a measure of distance from the production frontier (Torii, 1996)°.

While allocative or price efficiency is concerned with input choice or proportions, TE

addresses the problem of input utilisation. As clarified by CB [Caves and Barton] (1990: 3):

"[A firm] can be technically inefficient by obtaining less than the maximum
output available from whatever bundle of inputs it has chosen to employ. It can be
allocatively inefficient by purchasing what is not the best bundle of inputs, given the
prices of the various inputs and their marginal productivities in its production
process".
The relative importance of improving allocative versus technical aspects of efficiency
is not conclusive in the literature, but many economists would agree that TE is at least as
important as allocative efficiency, and it is potentially more crucial in terms of welfare gains

(CB, 1990; Torii, 1992).

% The exact relationship between TE and so-called X-efficiency is not clear in the literature. While some
economists do not distinguish between them (CB, 1990; Green and Mayes, 1991), others consider X-efficiency
a version of TE (Deakin and Hughes, 1999) or explain the existence of technical inefficiency in terms of X-
inefficiency theory (Lee, 1986). Still a further party suggests a real difference in concept (Leibenstein, 1977;
Button and Weyman-Jones, 1994; Torii, 1996).
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The Measurement of technical efficiency

There are several criteria to classify approaches for TE measurement. As summarised
by Forsund et al. (1980: 7-8), research on frontier paradigm can be classified according to the

way the frontier is specified and estimated:

"First, the frontier may be specified as a parametric function of inputs, or it
may not. Second, an explicit statistical model of the relationship between observed
output and the frontier may be specified, or it may not. Finally, the frontier itself
may be specified to be either deterministic or random".

Among eight possible permutations for frontier research design, the two main
competing paradigms for TE measurement are: the econometric paradigm (also known as the
stochastic frontier analysis (SFA) or the 'composed error' model) and the mathematical
programming paradigm (so-called data envelopment analysis (DEA))’. The SFA approach is
parametric, statistical and stochastic. The DEA approach is basically non-parametric and
non-stochastic. It is by far the most commonly used model of deterministic frontiers. While
economists tend to favour the econometric paradigm in their empirical work, management
scholars tend to prefer the DEA approach. These two paradigms seem to embody a difficult
choice between imposing an ad hoc parametric structure (in SFA) and adopting a data driven
methodology with no structure at all (in DEA). But in conducting DEA, we actually impose a
restricted assumption that all variation in performance is due to inefficiency (see Table 4.1
for a comparison between the two methods). This choice is a crucial issue yet to be resolved
since a large spectrum of empirical studies concludes that, as a rule, the findings of the two
methods vary substantially®. Consistent with the above statement, Button and Weyman-Jones
(1994: 98), in a selected survey of TE studies, conclude that "[i]n all instances, the degree of
measured inefficiency is very sensitive to the researcher's assumptions about the appropriate
method to analysis". It appears that the two techniques are in conflict instead of being
substitutes. One economist responded to this dilemma by suggesting, "either we know the
correct structure to impose a priori or we estimate a sufficiently flexible model so that

possible restrictions can be tested" (Bauer, 1990: 40)’.

7 See Coelli et al. (1998) for an up-to-date introductory review of SFA and DEA methods. The term 'data
envelopment analysis' arises because DEA can be thought of as fitting a frontier that envelops the data (Cubbin
and Tzanidakis, 1998).

¥ See, for example, Corbo and de Melo (1986) on manufacturing industries; Neff et al., (1993) on agriculture;
Drake and Weyman-Jones (1996) on building societies; Hjalmarsson et al., (1996) on cement industry; Cubbin
and Tzanidakis (1998) on water utilities.

? Another possible solution to this dilemma is developing a third technique combining both stochastic and non-
parametric features of SFA and DEA. Indeed, research on stochastic DEA is starting to appear in the literature.
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Table 4.1

Strengths and Weaknesses of Main Techniques for
TE Measurement

Stochastic Frontier Analysis
(SFA)

Data Envelopment Analysis
(DEA)

Accommodates outliers and statistical
noise (in the dependent variable). It is

Highly sensitive to outliers resulting
from measurement errors and random
in

. enerally risky to use maximum | disturbances, commonly known
Handling ]?ata igikelihogd (MLy) with small samples | survey data. DEA is even less likely to
Imperfections (Long, 1997). SFA estimators tend to be | be efficient in small samples (Cubbin

biased in finite samples when | and Tzanidakis, 1998).
inefficiency  contribution in  the
composed error is small (Coelli, 1995).
Imposes strong assumptions on the | Function-free and data-driven. Does
Modelling model (Schmidt, 1986; Coelli et al., | not impose an inefficiency distribution.
. 1998); an explicit functional form | Assumes "an extremely tight structure
Assumptions (technology) as well as an inefficiency | on the symmetric error: it is always
distribution term (in cross-section data). | zero" (Koop et al., 1999: 461).
Testing Well-c!eveloped st.atist.ical testing Non-parametric tests t-end to be weakgr
Hypothesis (Cubbin and Tzanidakis, 1998). than the well-established parametric

tests (Cubbin and Tzanidakis, 1998).

Overall Ease
of Use

Complicated research agenda with high
budget in inter-industry design (CA,
1992). Requires non-linear optimisation
algorithm for ML estimator when
employing the truncated distribution.
High level of data mining in the
measurement stage.

Easier to use because of relatively
limited modelling options. Based on
linear mathematical optimisation
algorithm.

Computational
Complexity

Subject to certain estimation failures,
which generate nothing or implausible
results (Olsen et al., 1980; Mayes et al.,
1994; Drake and Weyman-Jones, 1996).
Failure rate can reach 50 % of cases
(Corbo and de Melo, 1986; Caves,
1992a).

Smoother estimation procedure.

Source: Researcher.

To conclude, since the two methods have both advantages and disadvantages, it is

difficult to provide an absolute preference applicable to all cases, and the choice should be

based on a case-by-case basis. In Chapter (5), the research design is based on SFA because of

the necessity to accommodate data imperfections in a small developing economy in terms of

data quality and, to some extent, sample size. Errors in measuring output and limited number

of firms in some industries constrain DEA and other deterministic approaches from providing

reliable estimates for efficiency scores.

In SFA, the choice of inefficiency distribution is not easy to justify on a priori basis.

The literature is yet to generate a conclusive convergence concerning the sensitivity of

efficiency estimates to distributional assumptions of the inefficiency term. Schmidt (1986:
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308) suggests a pessimistic view. He summarises his opinion stating that "the only serious
intrinsic problem with the stochastic frontiers is that the separation of the noise and
inefficiency ultimately hinges on strong (and arbitrary) distributional assumptions”. On a less
pessimistic side, Lovell pointed out that "he is yet to see a comparative empirical analysis in
which distributional assumptions have a significant influence upon predicted technical
efficiency" (cited in Coelli et al., 1998: 187). Green (1993: 79), in a recent survey, argues that
"[i]t is ...unclear how the restriction of p to zero [i.e. adopting a half-normal distribution], as
is usually done, would affect efficiency estimates". However, available limited empirical
evidence suggests that various distributions "has a very small impact on the measurement of
inefficiency" (Corbo and de Melo, 1986: 27), and that the "difference in estimates...[is]
relatively small" (Green et al., 1991: 1640). A third study affirms that "[t]he distributional
assumption... makes little difference" (Cummins and Zi, 1998: 148). Thus, one might take
the conservative side and conclude that, although there is insufficient evidence on the issue, it
seems that findings of frontiers research are less sensitive to type of inefficiency distribution

vis-a-vis nature of frontier itself.

The standard specification of SFA can be presented as follows'’:

In(Y)=In f(X;B)+e

e=u-v

Y is firm's output (VA or gross output), X is inputs vector (L, K, and other inputs), B is
unknown paranieter vector, f is the functional form. The 'combined residual' or 'composed
error' component, e, comprises two elements: a symmetric random component common in
statistical modelling (u), representing random disturbances (beyond the firm's control),
measurement errors, and minor omitted variables, as well as a non-symmetric component (v)
representing technical inefficiency, v >= 0. Technical inefficiency represents factors that can

be controlled by the firm (Hjalmarsson et al., 1996: 308).

Unlike the standard econometric production function, (e) is the centre of interest in

SFA instead of the by-product B (Green, 1993). More specifically, the aim of SFA is to

' While the production function approach, assumed here, is most common in manufacturing SFA studies, the
cost function approach has many applications in utilities sector. The advantage of the cost approach is the
ability to estimate both technical and allocative efficiency but at the cost of demanding more scarce data,
namely input prices.
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obtain estimates of technical inefficiency measure, v, assuming to have a specific
distribution, through decomposing the combined residual into a stochastic component and an

inefficiency component.

The inefficiency term (v) is one-sided (truncated below zero) to ensure that all firms'
output (observations) lie on or beneath the stochastic frontier production function, defined as
the maximum output that can be obtained given inputs (Meyes et al., 1994): L.e., being non-
negative, the inefficiency component captures the shortfall of actual output (Y) from
potential output (F(X,B)+u). It should be emphasised that the level of maximum output (the
stochastic frontier) is represented in this model by a random distribution (typically normal)
rather than an exact point (Forsund et al., 1980). The existence of the composed error
"enables efficient firms to be randomly distributed round the frontier and inefficient firms to
be spread out inside the frontier but also subject to the same random influences" (Green and

Mayes, 1991: 526).

Thus, the logic of SFA is to distinguish firm inefficiency (operation below the
stochastic frontier) from exogenous environmental conditions and measurement errors
(random variation around the frontier). This decomposition can be generated by maximum
likelihood or, alternatively, by corrected ordinary least square (see Coelli et al., 1998). The
Cobb-Douglas (CD) or translog production functions usually represent the functional form.

Finally, the distribution of the inefficiency component is typically assumed to be half-normal.

Interpretation of technical efficiency scores

Though SFA provides competitiveness analysis with a powerful tocl for benchmarking
firm performance, one should be aware of certain problems in interpreting TE scores at the
industry level. Despite ample empirical evidence revealing observed inter-firm disparities in
TE, some critics are still unconvinced due to their adherence to the axiom of economic man
(see Stigler, 1976). As Comanor (1994: 1233) puts it: "if it is found [i.e. inefficiency], there
must be an omitted explanatory variable. Whatever empirical results are obtained are then
merely statistical artifacts and not a true reflection of inefficiency at all". Consistent with the

above view, Page (1984: 133) suggests that:
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"Economic data, no matter how carefully collected and specified, inevitably
omit some relevant inputs into production [such as capital stock viniage, hours
worked and skills] ... If inputs were more fully specified and variables more completely
defined, much of the apparent variation in efficiency levels would presumably

disappear".

Apparently, measurement and classification imperfections are probably relevant here,
but it is difficult, as it is interesting, to prove empirically that these imperfections account for
most or all of inter-firm variation in TE''. Indeed, accounting for omitted variables and data
imperfections might strengthen the observed variation in performance. Another possible
outcome is cancelling out missing factors, leading to a small final difference. For example,
better skills resulting from 'learning by doing' in established firms can compensate for their

older capital vintages.

The relevance of technical efficiency assessment to LDCs' competitiveness

Due to imperfect competition and lack of developed markets, technical inefficiency is
expected to be a serious problem in LDCs. In measuring TE in those countries, the following

complexities should be taken into consideration:

1. Technical efficiency is measured in relative terms, thus it is greatly influenced by whether
national or international standards are used (Sharpe, 1995).

2. The method assumes heterogeneity in performance among similar production units. As
clarified by (CB, 1990: 27), "[T]he methodology requires that the collection of units
compromising the 'industry’ embrace at least some that are efficient enough meaningfully
to identify the efficient frontier". But it might be the case that in a traditional industry in a
developing country, "all firms ... are operating old vintage technology, perhaps failing to
take up new technologies available elsewhere" (Davies, 1991b: 230). In such a case, the
introduction of new technology by leading firms can favourably increase disparities in
inter-firm variation in TFP and decrease industry-level TE.

3. Firms in an industry are inherently heterogeneous in nature. This heterogeneity poses
some problems as "efficiency measures may be rather more indicators of heterogeneity in
an industry than of strict technical inefficiency" (Mayes, 1996: 12). Ijiri and Simon

(1977) go even further, suggesting that:

' If one accepts labour productivity as a proxy for TFP that can claim the virtue of being not subject to capital
measurement errors, then empirical evidence do clearly support the hypothesis of TE variation among firms in
the same industry.
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"[T]he theorists point out that 'industry’ is such a vague and arbitrary term that
comparing the sizes of different firms is like comparing oranges and apples" (p.139)

4.3.3 Scale Efficiency

The concept of scale efficiency and related terms

A firm can be called scale inefficient if it chooses the 'wrong' output level or scale of
operation (Atkinson and Cornwell, 1998) in terms of costs, survival-ability or achieving
maximum 'performance’. Both scale efficiency and TE can be seen as "two different sources
of cost reductions" (EC, 1997c: 19), and thus distinct possible sources of price

competitiveness at both the domestic and global levels'2. Elaborating on this point:

"[D]epartures above the [cost] curve involve X-inefficiency...On the other
hand, scale inefficiency is represented by departures away from the optimum scale
of production on the curve where costs are minimized" (EC, 1997c: 18). Emphasis
added
While TE results from catching up with best-practice establishment(s) on an industry's
long run average cost (LRAC) irrespective of firm size, scale efficiency results from catching
up with the 'efficient plant scale' or, less restrictively, the minimum efficient plant (see Figure
4.1). It 1s worth emphasising that the 'right' output level is actually not an absolute threshold

independent of time and space; instead it can easily vary not only among various industries,

but also among different firms. As clarified by Gold (1981: 31):

"[S]cale effects may differ widely, not only as among industries, but even
among the plants and firms within many industry categories that actually produce
different products by more or less differing technologies under different market
conditions".

2 On the distinction between TE and scale economies, see Mayes et al., 1994: 166; EC, 1997¢: 18-19.
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Figure 4.1
The Relationship between Firm Size and Selected Cost Drivers

vt o e

Internal Economies

Technical Inefficiency

LRAC Curves

External Economies

Scale Inefficiency I /

v —¥— >
Efficient Plant Size

Output

NOTE: Long run average cost (LRAC) curve can, and actually do, take other shapes such as L. The shape
presented here is just for illustrative purposes.
SOURCE: Researcher, based partially on Oughton and Whittam (1997, Figure 1).

An important distinction in scale economies is that between internal economies of scale
and external economies of scale. Whereas internal economies is related to firm size and
growth, external economies is associated with industry size. Both result in falling unit factor
costs, and thus both enhance firm competitiveness. Unlike external economies, internal
economies are usually thought to be incompatible with competitive industrial structures, at
least for a given small market. In view of declining significance of internal economies in
some industries due to flexible technology (see Oughton and Whittam, 1997), external
economies is expected to attract more attention by policy-makers, mainly because it is more

consistent with both competition policy and competitiveness strategy'>.

General approaches for investigating scale efficiency

One can classify approaches for examining the presence and importance of scale effect

into two main methods:

" This is actually a type of horizontal industrial policy aiming at making the business environment 'right'. See
Oughton and Whittam, (1997) for more information on the potential role that external economies of scale can
play in upgrading performance of SMEs in the context of industrial districts.
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1. The Production Function (or Cost Function) ‘Approach:

This approach takes many variants, but the most common in manufacturing are the
'frontier' production function and 'average' production function. The first variant tests the
hypothesis regarding the impact of 'firm size' on firm-specific TE (Taymaz and Saatci, 1997;
Ahuja and Majumdar, 1998; Lundvall and Battese, 2000)"*, while the second variant
examines the presence and significance of scale economies in production. The second variant
takes many approaches (production versus cost approach) using either cross-section data (GR
[Griliches and Ringstad], 1971; Baldwin and Gorecki, 1986; Szpiro and Cette, 1994) or,
more recently, panel data (Westbrook and Tybout, 1993). Both variants entail microdata'’,
but the first technique additionally requires firm-level TE predictors, both environmental and

organisational, in addition to the variable of concern (size predictor).

2. The Ad Hoc Approach:

Many variants of such an approach are common in applied industrial organisation;
empirical models examining the impact of firm size on LP (Majumdar, 1997); growth
performance (Evans, 1987; Hall, 1987); profitability (Hall and Weiss, 1967; Marcus, 1969;
Ravenscraft, 1983); export performance (Auquier, 1980; Caves, 1986; Bleaney and Wakelin,
1999); and, finally, innovation activity (see, Symeonidis, 1996), all measured at the firm
level. Furthermore, more descriptive techniques for measuring scale efficiency such as the
survivor and engineering approaches could be classified within this category. Table (4.2)
presents the profile for selected important approaches utilised to measure potential scale

economies.

'“ CB (1990: Chapter 7) proposed another approach for assessing the link between firm size and TE through
"dividing each industry with data available on sixty or more plants into halves and estimating technical
efficiency separately for the larger and smaller halves of its plants". This approach is ignorant to the fact that
estimates of TE are frontier-specific. l.e., TE estimates for different size-classes in the same industry or for
different industries generated by separate frontiers are difficult to compare (Bhavani, 1991; Lundvall and
Battese, 2000).

' McGee (1974) criticises the use of industry-level data to measure internal scale economies. In his own words,
"if anything, these studies show how input and output relationships vary with the size of industries, not firms.
They shed no light on economies of scale of a firm" (p. 68). Indeed, the results of such a research design are
expected to assess external economies of scale instead of internal economies (Walters, 1968).
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Table 4.2

Comparison among Selected Techniques for Exploring
Scale-Performance Relationship

The.A verage . . Engineering Cost
Production Function The Survivor Technique Studies
Approach
Assessing how  physical | Testing the relative ability of | Only a case study and
output changes as all inputs | firms in different size classes | primary data taken
% change, ceteris paribus, | of an industry to compete, | from experts can reveal
g within each homogenous | survive and grow (increase | the exact link bgtween
s industry using econometric | their markets share) over time. | scale and cost in the
=4 analysis The market place is the | context of a well-
ultimate test for determining | defined industry and
the most efficient size class(es) | satisfied assumptions
Microdata, cross-section or | Secondary time series data of | Primary cross-section
=5 panel, taken primarily from | firm-size distribution at two or | data taken from
s = industrial surveys  and | more points of time interviews with design
a8 censuses engineers and other
experts
B e Scale elasticity The most efficient firm-size | Minimum efficient
g E_‘ class(es) plant size
-2 é
=W
Parameter homogeneity | Presence of competitive market | Given technology;
@ among firms/ plants; | structures so that intra-industry | fixed input prices
2 technical efficiency; | competition  removes  the
5 2 | homogenous product; given | relatively inefficient plants.
= g input prices Absence of firm mobility
7 between different size classes
< over time (see Hart and Clark,
1980); given technology
@ Capable of covering large | Simplicity; the impact of all | Probably the most
= ?o number of firms and | forces  affecting  business | reliable technique as a
g g industries; relatively robust | success is tested result  of  assuring
& | to measurement errors (in constant input prices
« cross-section design) and technology
" Requires firm-level data; | Strong a priori assumptions; | Data availability
@ possible simultaneity bias in | potentially sensitive to the | especially in LDCs;
£ cross-section estimators | measure of market share; | paucity of industries
% (Tybout and Westbrook, | heterogeneities among firms | that can be covered
@ 1996); potential specification | grouped into size classes, thus | because of high cost;
= error for the production | weakening the link between | non-production  costs
-5 function scale and cost competitiveness | are usually not
p= included; rely on ex

ante information

SOURCES: Based on Silberston, 1972; Rees, 1973; Gorecki, 1976; Hart and Clark, 1980; Fuss and Gupta,
1981; Shone, 1981; Pratten, 1988; Salvatore, 1993; Hay and Morris, 1996; Tybout and Westbrook, 1996.

An assessment of techniques for scale efficiency measurement

In his critical assessment of applications done with the aim of measuring scale-returns

relationship, Gold (1981: 21) suggests that:
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"The single most important reason for the pervasive inadequacies of such
empirical research is the overwhelming tendency for the analyses to be carried out at
levels of aggregation that prevent [theoretical validity and practical usefulness]".

The criticism of Gold is focused on the general problem of extensive heterogeneities
that exist among different industries, firm-size classes, firms, or even establishments (see
Chapter 3, sub-section 3.6.3). This complexity feature of modern economic life, if ignored in
empirical research, could weaken or invalidate research findings. This is due to the
intervening effect of many salient idiosyncrasies of the units analysed. In this Thesis, the
problem of heterogeneity among units is acknowledged, and the intensity of this research

problem is thought to be at its minimum, in view of the following reasons:

1. The use of microdata and the most available disaggregation level to classify firms within
the industry boundary (4-digit ISIC2 classification).

2. The truncation of single-person enterprises to account for producer heterogeneity.

3. Unlike the case in industrial economies, most manufacturing enterprises in Jordan (as in
most LDCs) are single-establishment firms with limited product variety; problems of
multi-products firms and intra-industry variation in product characteristics and mix are
not severe in JMIs.

4. In the case of pooling data of various industries to establish widely applicable
generalisations, industry dummies are introduced in the model to control for industrial
idiosyncrasies.

The relevance of scale efficiency assessment to LDCs' competitiveness

Scale is potentially a crucial quality ladder and cost driver in manufacturing in small
LDCs, particularly in high-technology industries. Flexible technology, external resources and
inter-firm cooperation can effectively mitigate or possibly eliminate the need for large scale

in some industries, but these factors are significantly less common in LDCs.

Most empirical work on scale efficiency has been undertaken in industrial large
nations, spurring the need for research in small LDCs. While the engineering method appears
too expensive in LDCs, caution should be observed in interpreting the results of the survivor

technique, as this approach assumes open competition and contestable markets.
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4.3.4 Dynamic Efficiency: Process Innovation, TFP Growth and Technical
Progress

The nature of dynamic efficiency and related concepts

While both allocative efficiency and TE are static performance notions, dynamic
efficiency, in contrast, embodies a time dimension. To further appreciate the difference
among the three efficiency concepts, one can say that achieving allocative efficiency (in
factor mix) can be represented by moving along the production frontier in a way that reflect
the relative scarcity (and thus cost) of various inputs. Change in TE, on the other hand,
entails moving fowards the production frontier (Sharpe, 1995). Finally, improvement in
dynamic efficiency can be characterised by a shifting out in the production frontier over time
resulting from advances in knowledge and organisational effectiveness (Oulton and
O'Mahony, 1994), an important process in improving future economic growth and GC in

LDCs.

Economists disagree on the exact relationship between static and dynamic efficiency,
but it is widely believed that the two goals can be inconsistent. For example routines or old
technologies that improve static efficiency can result in inertia that prevents dynamic
efficiency (Jacobson and Andreosso, 1996). Other potential areas of conflict are patent
regimes (Deakin and Hughes, 1999), policy towards high profitability in concentrated
markets (Oughton, 1993) and industrial targeting policy.

Dynamic efficiency (or technical progress) is the outcome of process and product
innovation and diffusion. It can be defined as the rise in the ratio of total output compared
with total inputs (Shepherd, 1990). Technical change, a crucial dimension of market
performance, is derived from innovation, learning and technology transfer. Innovation is a
heterogeneous activity that is difficult to measure (Shaw and Sutton, 1976; Ferguson and
Ferguson, 1994). Empirical research has employed three main measures (Davies, 1991b:

212) "¢

» Head-counts of number of patents issued.

» Expenditure or employment of personnel on R&D.

» Head-counts of the number of innovations, sometimes confined to 'significant’
innovations.

'* Furthermore, examining the 'technology content' of exports (Lall, 1998) is another approach for assessing
economy-wide innovative capability. For practical manuals used in measuring scientific and technological
activities, see OECD (1981, 1993) and OECD and Eurostat (1997).
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While the first two measures are input-based, the third is an output-based measure of
innovativeness. All of the above measures suffer from certain pitfalls (Ferguson and
Ferguson, 1994). For example, the first and third measures lack homogeneity, while the
second measure may not be well correlated with innovation. Furthermore, patent counts may

distort innovative activity because many patents are never exploited.

The nature and advantage of TFP growth (vis-a-vis LP growth)

Empirically, technical progress is usually measured by growth in TFP, which is
responsible for a substantial proportion of real GDP growth in Western economies over the
long run. TFP growth can be defined as that part of output growth that cannot be explained
by input growth'’. Because a portion of TFP growth is potentially due to many factors;
changes in labour quality, capital vintage, omitted inputs, capacity utilisation and scale effect
as well as mismeasurement of inputs and output, it is also called a 'measure of our ignorance'.
Variations in TFP growth among industries are crucial determinants of evolving CA and have
a major impact on both growth potential and structural change in the medium- to long-term

(Nishimizu and Robinson, 1986).

The following is a summary of main advantages of TFP growth (vis-a-vis LP growth)

as a competitiveness indicator:

TFP growth analysis has been used to address the important question of sources of long-run
growth; whether industrial growth has been a primary outcome of employing more factor
inputs (so-called extensive growth) or due to improvements in 'technical knowledge'
(intensive growth). This can help in formulating an industrial policy that is conducive to
higher and sustainable industrial growth and productivity (Ray, 1998), though caution should
be observed concerning the direction of causality (see below). On the other hand, TFP
growth, in principle, is one of the best performance criteria in evaluating improvements in
competitive position, and whether the industrial sector in a specific economy is catching up,
forging ahead or falling behind the world productivity leaders (see Abramovitz, 1986).

LP measure fails to explain sources of changes or variations in productivity. LP, in other
words, fails to distinguish between increases in LP that arise from capital deepening and
increases resulting from technical progress (Krueger and Tuncer, 1980).

"7 TFP level can be defined as output per unit of total factor input. Though Ray (1998: 118) suggests that TFP
level "carries no information at all, because it can be chosen arbitrarily" depending on the chosen base year of
estimation, TFP levels are indeed crucial in international benchmarking, albeit quite difficult to compare.
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Against these advantages of more complexity, one can summarise the following

disadvantages:

Growth decomposition or identity, though informative, yields no clear conclusions regarding
the direction of causality between output growth and productivity growth. Indeed, higher
capital accumulation and better utilisation of idle capacity associated with fast output growth
can lead to an increase in TFP (Cameron et al.,, 1997; Devine et al., 1993). Thus, this
important CAT still lacks a strong theoretical foundation (Lall, 2000a).

Since TFP growth is determined simply as a residual, it encompasses, in addition to technical
progress, the effect of all influences on efficiency of production (Cameron et al., 1997: 18).
In addition, being a residual, TFP growth estimates are sensitive to errors of measurement
(Krueger and Tuncer, 1980) and omitted variables.

. TFP growth analysis typically assumes constant returns to scale and TE (Coelli, et al., 1998:
133). Clearly these assumptions can be unrealistic.

The Measurement of TFP Growth:

Using the production function approach, and to simplify the analysis, let us assume a
two-input Cobb-Douglas (CD) production function with constant returns to scale - a typical

start in TFP analysis:

Where Y is VA, A is TFP level or the 'residual', K and L refer to capital and labour
services respectively, and t is time. The parameter (@) stands for the share of capital in total
compensation of factor inputs (VA), while (1-a) represents wage share. Actually, the two
parameters represent elasticities of output with respect to capital and labour, respectively.

Differentiating the last equation, assuming () to be a constant.

AY, AAd., ,AK., _, AL,
Yl—] Al»l KI—I Ll—]

TFP growth in the above equation can be defined as the difference between rate of

output growth and rate of growth of inputs, appropriately weighted (Krueger and Tuncer,
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1980). TFP growth is positive when output is increasing faster than inputs. Using time series
data, and assuming a constant trend in productivity growth, TFP change can be estimated
using OLS for the first equation to get the long run TFP growth trend (least square growth
rate of productivity). More explicitly, TFP growth rates can be estimated based upon
regression estimates of (logarithmic) time trends for outputs and inputs, and on average
shares of factors of production (Krueger and Tuncer, 1980). The use of time trend smoothes
a great deal of year-to-year variation in data, and average shares decrease fluctuation in input

shares as well. For example, the CD production function:

h1 b2
Y, = 414X, X,
can become

lny = 1nA+blln)(‘+b2ln)(2

The rate of exogenous technical change in an industry can be estimated by including a

time-trend variable to the last equation. The production function then becomes:
ny =b,+b/mn X ,+b,In X ,+b,!

Where t is a time trend (t=1,2,..,T). The coefficient by provides an estimate of the

annual percentage change in output thought to be resulting from technical change (Coelli et

al., 1998: 34-35)'%.

As with TE, TFP growth can be measured using either parametric (econometric) or
non-parametric (index number) approaches'®. The most widely used productivity index is the
Tornqvist index, which has the desirable property of a flexible functional form, namely the
translog function (Suer, 1995). The non-parametric approach can claim the advantage of
minimum data requirements in terms of number of observations; just two data points are
sufficient to estimate TFP growth in an industry. The Tornqvist TFP index measures TFP
growth as the rate of growth in output not accounted for by the weighted growth of inputs
(see Suer, 1995):

'® It should be emphasised that although the mathematical formula for estimating TFP change is quite simple,
empirical research is complicated by many practical choices (e.g. appropriate functional form and estimating
factor shares) and data availability constraint (e.g. capital stock and input deflators).

1% See, for example, Coelli et al., 1998; Suer, 1995; Oum et al., 1992.
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Where 1 and 0 are adjacent time periods, Q is (real gross or net) output, Xi is the
quantity index for input i, and Wi is the cost share of input 7 (shares of capital and labour in
VA). This method still assumes constant returns to scale (RTS), which can be tested

econometrically.

The relevance of dynamic efficiency assessment to LDCs' competitiveness

TFP growth offers a potentially useful indicator of manufacturing competitiveness at

the sector or industry level in LDCs. As clarified by Dogramaci and Adam (1981: 26):

" [TFP analysis] should be helpful in (1) identifying the portions of output growth
that cannot be explained by changes in tangible inputs; (2) facilitating the
Sformulation of working hypotheses with regard to major factors affecting the size of
TFP and its growth pattern, thereby promoting a better understanding of the
production process, (3) assessing the welfare implications of variations of TFP in
terms of changes in the "total pie" available for distribution at the economy, industry,
and company levels; (4) monitoring potential for changes in relative performance
levels of companies and industries (e.g., profitability, growth, competitiveness) and
the economy (e.g., inflation, employment, living standards, international trade); and
(5) managing government enterprises and regulated industries on the basis of
production efficiencies".

The technique's principal strength point is its long-term view of industrial performance
and technological capabilities. Moreover, while allocative efficiency is open to different
interpretations concerning its feasibility and social desirability, TFP according to Norsworthy
and Jang, (1992: 9) is the "only measure whose increase is unambiguously beneficial, in the
sense that is corresponds to a decline in the total unit cost of production"zo. The main
weaknesses of TFP analysis are: (i) strong a priori assumptions; and (ii) its nature as a
residual®’. Applications typically proceed without testing the hypotheses regarding the
presence of constant RTS and absence of technical inefficiency, both tend to be unrealistic in
many industries. Furthermore, being a residual, this summary measure is affected by

measurement errors (e.g. in capital stock), omitted inputs (both observable and unobservable)

%% This assertion assumes that TFP growth will contribute positively to job creation in the long run.
2! See also the criticisms of Lall (1990; 2000a).
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and overall specification errors (see Oum et al., 1992). Most applications in LDCs, due to
limited statistical capabilities, are plagued by data imperfections, thus affecting the reliability
of estimates. Finally, due to late industrialisation of LDCs, disaggregate time-series data are
typically available in LDCs for a relatively short time period. This constraint can be eased

through using non-parametric techniques, such as the Tornqvist TFP index.

4.3.5 Product Quality and Product Innovation

The concept of quality and related measures

Quality differential arising from asymmetric technological capabilities across countries
is considered today a crucial determinant of industrial competitiveness in modern global
markets’?. In a world characterised by the dominance of product differentiation and
innovation as well as enforcement of product standards and technical regulation, a minimum
level of product quality is essential for a viable and outward-oriented manufacturing sector.
According to Swann (1998: 137), "in a majority of competitive settings, quality (defined
broadly) is a more important source of competitive advantage than price, and sometimes

much more important”.

Despite the recent consensus on the crucial impact of quality in establishing firm's
competitive advantage, the concept defies easy definition. Quality is sometimes defined as
"everything that influences consumers' preferences apart from the price variable" (Stout and
Swann, 1993: 28). This definition is a good reminder of the two main sources of competitive
advantage; cost (or price) advantage and differentiation advantage. Others define quality as
"the totality of the attributes of a good or service which meet the requirements of buyers or
customers" (Pass et al.,, 1993: 455). As the latter definition shows, quality has both a
subjective dimension and an objective element (Swann, 1998). Unlike price, quality is a
multi-dimensional concept, covering many aspects of the product, including performance,
design, delivery, after-sales services, 'image' or marketing and other non-price factors

(Swann, 1998).

2 Empirical evidence has showed that changes in price competitiveness (approximated by changes in ULCs) do
not account for the whole changes in export shares in industrial countries or, in a much stronger version, is
indeed associated with it inversely (so-called the 'Kaldor paradox'), thus fuelling the research on non-price
competitiveness.
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The link between quality performance and other measures of industrial performance
such as profitability and TE is a complex issue. Early strategy literature maintained that
organisations (firms, economies, etc) could not simultaneously pursue a low-cost and a
differentiation strategy; otherwise they will "stuck in the middle" (Porter, 1980). Producing a
novel product in performance, design, location, or image, it is argued, is costly, and thus
differentiation option can easily contradict with the cost leadership strategy. The implications
of such an argument to LDCs are important, since it indicates that LDCs, lacking the
innovative capabilities of industrial countries, cannot enhance their competitive advantage

and stuck in their low-order positioning strategy. However this may not be the case.

Zairi (1994) distinguishes between negative and positive quality. Negative quality is
the minimum level of quality that firms need to sustain to avoid contraction or closure. It is
basically a quality control, not necessarily a quality improvement, concept. Negative quality
is reactive to incidents and complaints and it is mainly a cost-driven concept. Positive quality,
on the other hand, deals with innovativeness and product development. It is essentially a

benefit-driven concept aiming at customers' maximum satisfaction (Table 4.3).

Table 4.3
Main Types of Quality
Negative Quality Positive Quality
Ultimate Aim Avoiding waste | Achieving value
(technical efficiency) (dynamic efficiency)
Emphasis Costs Revenues
Main instrument Quality control R&D and imitation

NOTE: While embracing quality standards can enhance the competitive advantage
of firms, it is hardly covered by the exact definition of R&D activities. According to
Frascati Manual (OECD, 1981), quality control and standardisation is part of
scientific and technological services, which is distinguishable from R&D.

SOURCE: based on Zairi (1994).

Recent research on business strategy highlights the possibility and reality of integrating
low-cost and differentiation strategies™. Indeed, one of the central themes of Total Quality
Management (TQM) is that minimising product defects results in net cost savings and thus
superior profitability (Grant, 1998). Thus, improving negative quality enhances TE through

minimising defective output; it maximises output using the same amount of input. To

2 See, for example, Coulter (1998) and Grant (1998).
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conclude, pursuing negative quality does not entail excessive additional expenditures, and

can allow a partnership between quality strategy and low-cost strategy.

Measuring quality performance

Among various dimensions of industrial performance, quality is probably the most
difficult to measure. The measurement of quality competitiveness is blurred by problems of
definition and measurement, which exacerbated at the international level. Evidence about

non-price competitiveness can be established through various research designs:

= Cross-section subjective approach (surveys of buyers).

®  Hedonic price regression approach. This 'objective' approach for the measurement of
quality changes uses either cross-section or time series data®®. One clear disadvantage of
the method is its data requirements, even for one product, one country case (Buxton and
Mananyi, 1998).

= Time series external trade techniques. Many variants exist for this aggregate approach
such as unit values (Aiginger, 1997) and income elasticity of exports and imports
(Donek, 1998).

® Ad hoc proxies: three measures of technology measured at the industry level are often
used; R&D expenditure, patenting activity and investment in fixed capita12° . More
relevant measures in LDCs are indicators of technology transfer (e.g. technology
licensing and technical agreements). Similar to the ratio of R&D to industrial output,
royalty payments indicator: (i) is an input measure; (ii) is ignorant to other inputs to
technical change such as 'learning-by-doing'; (iii) higher ratio could be the result of
declining value added; and (iv) the measure ignores unauthorised technology imitation.

The relevance of product quality assessment to LDCs' competitiveness

Increasingly, LDCs aiming at improving export performance and facing import
penetration should upgrade their quality reputation. They need not reach world-class level of
quality, but seek to achieve negative quality as well as 'cheap' elements of positive quality.
Choosing to compete just on the basis of labour costs advantage is "a very poor strategic
choice" (Fairbanks and Lindsay, 1997: 31) as this advantage has "become less important"
(World Bank, 2000a: 212). The huge implications of ignoring quality can be judged by the
beef crisis in the UK (Hirst and Thompson, 1999).

** See Berndt (1991) for a survey.
» See, for example, Carlin et al. (1999).
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In view of the above, one might wonder why most entrepreneurs in LDCs are still
ignorant regarding the 'quality imperative'. There are certain conjectures regarding the
reasons for this ignorance. Some explanations rest on incentive structure, others on limited
capabilities and resources of entrepreneurs. It is sometimes suggested that LDCs producers
were less keen to invest in improving quality because consumers in such low-income
countries are not willing to pay for it (see, Stout and Swann, 1993 for a general argument).
According to this argument, quality is valuable to producers only if customers are prepared to
pay for it (Perman and Scouller, 1999: 195). This argument, however, fails to explain the
high import penetration of Western, high quality, products in LDCs, at least in certain
industries. Moreover, within the new global rules, internationalisation of economic activity

requires taking into account preferences of foreign as well as domestic customers.

The other argument suggests that most firms in LDCs lack the technological
capabilities (see Lall, 1992) and resources necessary to upgrade the quality of their products,
particularly in the dominant sector of SMEs. According to the document laying down the
guidelines for the European industrial policy (EC, 1990), pursuing a strategy that combines
both high positive quality and acceptable price requires special organisational skills in

addition to technical expertise and capital.

4.3.6 Labour Productivity (LP)

Introduction

Measures of productivity can be classified into single factor productivity and TFP. The
simplest and most commonly used index of single factor productivity in manufacturing is LP,
commonly defined as output per employee. LP, both its level and growth rate, is one of the
crucial measures of comparative economic performance for both intertemporal and
international comparisons. Though TFP is a more comprehensive measure of productivity,
high share of labour compensation in value added (VA) implies that LP tends to be a

reasonable approximation for TFP (Pilat, 1996).

The level of LP in manufacturing industry can be measured by different methods: VA
per employee; VA per hour worked; gross output per employee; gross output per hour
worked. While comparison among different industries in the same country faces the problem

of heterogeneity in capital intensity and technology opportunity, cross-country comparison is
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further constrained by price differences and the availability of internationally comparable

data (see Chapter 3).

Productivity gaps (differences in productivity levels) among economies are typically
measured in terms of LP rather than TFP due to serious difficulties in comparing real capital
stocks across countries (Kravis, 1976; Pilat, 1996). Furthermore, most international LP
comparisons are based on VA per worker rather than VA per hour because of availability of
employment data (Sharpe, 1995). While some economists prefer to use VA per hour in cross-
country comparisons because average weekly hours actually worked differ across countries
for various reasons, others argue that estimating annual hours are difficult to be made
accurately since it involves making allowances for sickness, maternity leave and holidays
(Oulton, 1994). Finally, although gross output might be a superior concept for estimating
productivity gap than net output (or VA), gross output is typically not available for

international comparisons.

Price conversion in international comparison of manufacturing LP

It is well known that intertemporal comparisons of industrial LP levels within a specific
country require price deflators (producer price indices) to transform nominal values into real
levels adjusted for price changes over time. Similarly, international comparisons of LP levels
entail converting nominal values in national currencies into a common currency adjusted for
price differences across space. Cross-country differences in value of output per worker could
be due to differences in quantity or price. Because price structures do differ across countries,
this fact should be taken into account in making international comparison of output and
productivity. Thus, the measurement of manufacturing LP gap between economies requires
accounting for the relative producer prices of manufactured products (O'Mahony, 1992). As
emphasised in Chapter (3), exchange rates do not necessarily reflect disparities in price
structures. Thus, there is a need to construct industry-specific inter-spatial price indices in
any serious attempt to make international comparison of manufacturing VA or industrial

productivity%.

There are at least four methods for currency conversion or for dealing with relative

price structures at the industry level*’:

% Industrial publications of international organisations, such as the UNIDO, still use US dollars as a conversion
factor. See UNIDO (2000).
77 See, for example, O'Mahony, 1992; MGI, 1993; Pilat, 1996.
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. Industry of origin approach (unit value ratios UVRs). The main features of this approach

are as follows:

= [t takes a sectoral perspective to estimate industry-specific PPPs through comparing
producer price levels of 'representative’ products among countries (Pilat and Prasada
Rao, 1996).

* It computes UVRs through getting information, mainly from census data, about sales
values and quantity produced, at the product level, for a 'representative' sample of

goods.

= It uses census data to ensure that figures for VA and employment refer to the same
reporting unit (O'Mahony, 1992).

= It faces difficulties in matching products and industries in aspects of quality
variations and mix differences (MGI, 1993). If countries are producing a wide range
of varieties and qualities of a particular good, the derived UVR is a rather crude
measure for comparative purposes. This limitation is at its minimum in homogenous
goods (Pilat, 1996). In general, the production structure of economies tends to be far
less comparable than the expenditure structure.

. Using physical measures approach: this method tries to avoid the problem of comparing
nominal or monetary values among economies through using physical productivity
measures, e.g., thousands tons of cement per worker (Rostas, 1948). But in the modern
manufacturing sector, there are few industries producing a single homogenous output to

fit properly this approach (Kravis, 1976).

. Utilising final expenditure purchasing power parities (EPPPs) information. The main

features of this approach are as follows:

= Jt takes a macro perspective and compares prices of detailed final expenditure
categories (consumer goods and capital goods, but not intermediate goods) across
countries (Oulton, 1994).

* It uses International Comparison Program (ICP) PPPs for currency conversion (MGI,
1993). United Nations, EC (Eurostat) and OECD implement ICP with the aim of
comparing living standards among economies.

» [t corrects consumer prices of final expenditures taken from ICP to construct industry-
specific prices (producer price ratios). Thus, adjustments should be made to EPPPs to
transform them into industry-specific PPPs.

= EPPPs are based on expenditures within a country not output, so it includes imports
and exclude exports (Oulton, 1994).

. Using total GDP PPPs: for cross-country comparisons of economy-wide LP, it is
appropriate to use total GDP PPPs, such as those published by Summers and Heston
(1991). Some studies do utilise such data for comparing industry-level LP across
countries (Havlik, 1998). This practice, imposed by lack of data, commits "a very strong

simplification" (Ibid: 174), with errors that are "unknown, but obviously depend on the
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relative sizes of the manufacturing sectors across countries and their representativeness"

(Buxton and Lintner, 1998: 449).

Among the four methods, the first one is currently the most common and operational
technique for comparing sectoral productivity gap. Indeed, a leading project adopting such
method is the International Comparisons of Output and Productivity (ICOP) at the University
of Groningen. This project has been lunched in 1983 to compare output and productivity in a

selected number of countries, taking a sectoral perspective (Pilat and Prasada Rao, 1996).

Advantages of LP measure (versus TFP):

1. LP is easier to estimate and compare over time and across firms. Furthermore, its data
requirements are more accessible. This is due mainly to the fact that labour input is more

easily and accurately measured than capital input.

2. LP is an important performance criterion for both society's economic welfare and GC. As

illustrated by Smith et al. (1982: 13):

"At the national level, output per man, and by extension, output per head
of the population, is the basic determinant of living standards. At the sectoral
level, since labour costs bulk large in many economic activities, differences in
labour productivity levels are a major determinant of inter-industry costs and
international competitiveness"

3. LP imposes very few (if any) theoretical restrictions on data compared with TFP
(Cameron et al., 1997), and it is free from any functional form. The key assumption in
output per worker measure is that the worker in various industries and countries operates
the same number of hours per year. TFP analysis, on the other hand, assumes perfect
competition in output and input markets and constant returns to scale, a common

benchmark throughout the empirical literature (Cameron et al., 1997), but may prove to

be unrealistic.

The relevance of labour productivity assessment to LDCs' competitiveness

LP is an important CAT in terms of cost competitiveness and living standards.
Moreover, when utilised as a change indicator, the tool can be easily and fruitfully used in

international comparisons.
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While LP level is certainly a useful indicator for international benchmarking, it is fair to
say that comparability of data and of industrial structures among countries makes
productivity gap research plagued by measurement errors. This is particularly true if the gap
is estimated between a developing economy and an industrial country. Although detailed and
appropriate cross-country price information -preferably at the product level- is an essential
requirement for investigating productivity gap, this is by no means the only obstacle.
Products chosen in the sample should be representative of the entire production structure as
well as comparable in terms of variety and quality (see also Chapter 3 on pitfalls of
international benchmarking). Thus, probably only in the context of an industry case study
research design one can hope to get reasonable estimates for productivity gap between a

developing country and an industrial counterpart.

Productivity gap research in general presupposes implicitly that labour and capital are
homogeneous factors of production, i.e., no qualitative differences among factor inputs
(Jacobson and Andreosso, 1996). For example, quality of employees can vary markedly over
time and across space, not so much because of innate ability but because of asymmetric
levels of education and training (Lansbury and Mayes, 1996). In addition, employees may
work different number of hours per day or work part-time. In summary, it seems that there is
no perfect homogeneity in either people or hours (Mayes, 1996), and this can affect

estimation accuracy of productivity gap.

4.3.7 Unit Labour Costs (ULCs)

Introduction

The unit labour costs (ULCs) measure is an elaboration of the LP performance measure
for the purpose of measuring cost competitiveness. ULC is defined as the ratio of total
nominal labour compensation divided by quantity produced or real VA (O'Mahony, 1995).
Total labour compensation or cost includes both wage and non-wage costs, i.e., various
additional costs accruing as a result of the employment relationship such as social security
payments, pension contributions and alike should be included. However, since ULC is a
measure designed to assess the combined role of labour costs (LCs) and LP (Oulton, 1994), it

is convenient to divide through by labour input to get the formula:

ULCs = ALGCs/LP
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where ALCs is average LCs per employee at nominal prices, and LP is VA (or gross output)
per employee at constant prices. It is also common to adjust ULCs for exchange rate changes,

another important determinant of competitiveness:

ULC $; = E.. ULC,

where E, is the exchange rate in period t. The last index serves for comparing changes, not
levels, of ULCs across countries. The ULC summary statistic can be estimated for the whole
economy (GDP), manufacturing sector, or for a specific industry. The rationale for ULCs
measure is that LP, both levels and changes, cannot be adequately assessed apart from LCs
per worker (and vice versa). This is due to the fact that high LP is frequently accompanied by
high labour compensation (Hooper and Larin, 1989; Oulton, 1994; Havlik, 1998). LCs level
in manufacturing industries is one of the fundamental cost drivers. It is a crucial indicator of
price competitiveness in price-elastic labour-intensive sectors (Havlik, 1998). LCs compared
with capital costs can claim the virtues of being: (i) more readily available; (ii) more variable
(Buxton and Mananyi, 1998) both across countries and over time; and (iii) constitute a high

proportion of VA.

It is worth noting that comparisons of ULCs levels among countries require
internationally comparable estimates for VA or LP levels. At the macro level, one can utilise
GDP PPPs, but the same cannot be true at the manufacturing sector level, unless one adopts a
quite strong assumption that "the relative price levels in the manufacturing industry (and its

individual branches) are the same as over the whole GDP" (Havlik, 1998: 165-166).

ULCs performance measure, despite its superiority to LP, has been criticised on the
basis that it does not take into consideration total production costs, in addition to its

shortcoming in measuring non-price (quality) performance (Muhtaseb, 1995).

The relevance of ULCs' assessment to LDCs' competitiveness

As for competitiveness analysis in LDCs, industrial ULCs measure is relatively easy to
track over time, assuming the availability of producers' price indices at the desired level of
disaggregation. In view of the difficulties encountered in comparing production and price
structures as well as labour quality between a developing country and an industrial economy,

one possible solution is to use the method adopted by the US Bureau of Labor Statistics
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(BLS) for international productivity comparisons. This method is based on comparing frends
(instead of levels) of ULCs for the countries concerned. Moreover, the method can be applied

based on national currency or US Dollars.

Through comparing indices of ULCs among global competitors relative to their own
performance in a unified base year, one can monitor changes in competitiveness position

compared with other competitors.

4.3.8 Trade-based Indicators

Overview

Unlike previous measures, trade-based performance indicators are result-based
measures of competitiveness, designed to measure industrial performance in open economies.
Trade-related measures, particularly export performance measures, have received more
attention by competitiveness analysis in recent years. The availability of internationally
comparable trade data at a fine level of disaggregation coupled with advances in data
management capabilities of modern computers are among the factors for growing use of trade
statistics in international benchmarking and global market positioning (see ECLAC and

World Bank, 2000).

Acknowledging the link between industrial organisation and industrial trade in modern
open economies, trade performance is preferably measured at the industry-level, although
sometimes the analysis is done at the level of the commodity or commodity groups due to

data limitation. In the literature, the following trade-based indicators are cited?®:

* Revealed comparative advantage (RCA) or the degree of specialisation: this criterion
shows the relative importance of a country's export of a particular product relative to its
overall export performance (UNCTAD, 2001). It is measured by the ratio of a country's
world market share in a particular product to the world market share of its total
manufactured exports. Thus, it is calculated in a specific year as follows:

(Country's exports of a specific manufacturing industry / World exports of the industry) /
(Country's manufacturing exports / World manufacturing exports)

% See, for example, Jacobson and Andreosso, 1996; Brenton et al., 1997; Kim and Marion, 1997.
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This criterion requires global as well as domestic data. The 'world' can be defined
as all countries reporting to the United Nations, or confined to strongeszt competitors or
trade partners. If RCAi > 1, the country has a CA in relation to industry i .

OECD measure of RCA: measured as:

(Domestic exports of a specific manufacturing industry / Total domestic manufacturing exports) /
(Domestic output of a specific manufacturing industry / Total domestic manufacturing output)

This measure requires data on output as well as trade, but does not require global data.

A third measure of RCA: compares the share of exports and imports in a particular
industry with the relation of total exports to imports:

(Exports of a specific manufacturing industry / Imports of the same manufacturing industry) /
(Total domestic manufacturing exports / Total domestic manufacturing imports)

Intra-industry trade (IIT) index: intra-industry trade is the simultaneous import and
export of products belonging to the same industry (i.e. products differentiated by quality
or attributes but which are close substitute)*’. This index can be interpreted as a measure
of product variety enjoyed by the consumer in a specific industry (Greenaway and
Milner, 1987), an indicator for potential competitiveness (Havrylyshyn and Kunzel,
1997), or an indicator for vulnerability to trade liberalisation (EC, 1997e). Most empirical
work uses Grubel and Lloyd (G-L) index, which can be written as:

IT=100*[1-| Xi-Mi|/(Xi+ Mi)]

For a specific industry, if IIT index has the minimum value of zero, there is no intra-
industry trade. If the index has the maximum value of 100, this indicates complete intra-
industry trade (Xi equals Mi).

Net export share: measured as exports minus imports as a percentage of total world
exports in the industry.

Relative trade performance index: a measure of trade performance of an industry
relative to performance of other industries in a country. It is measured as:

(Domestic exports of a specific manufacturing industry / Total domestic manufacturing exports) -
(Imports of the same manufacturing industry / Total manufacturing imports).

Net Trade index: measured for an industry in a given country as (exports - imports) /
(exports + imports).

Net exports: measured for an industry as its trade balance (exports - imports).

Exports intensity: defined for a specific industry as the ratio of exports to gross output or
production (total sales).

» For a critical assessment to the theoretical basis of this family of measures, see Bowen (1983). These
measures implicitly assume that a country exports every commodity. Moreover, as Temple [Paul] (1998) has
emphasised, RCA says nothing about whether the denominator (world exports) is either rising or falling.

3% On the empirical measurement of IIT, see Bowen et al. (1998). For an up-to-date survey on the theory,
measurement and policy issues of IIT, see Greenaway and Torstensson (1997).
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= Imports penetration ratio: defined for a speciﬁc manufacturing industry as imports to
gross output or, more accurately, to apparent consumption31 (gross output + mmports -
exports). This measure is hard to compare across countries, as this requires internationally

comparable output data.
= Coverage ratio: defined as exports/ imports.

The relevance of trade performance assessment to LDCs' competitiveness

Although Harrison (1995) suggests that TFP rather than trade is the preferable criterion
for competitiveness since commodity trade statistics precludes trade in services, it is fair to
say that TFP is not also a perfect measure, particularly in LDCs, due to difficulties of

international comparability and measurability (e.g. capital stock).

On the other hand, while trade data are more internationally comparable than output
data, it typically suffers from problems in coverage (smuggling; only exporting firms are
covered), classification (not research-friendly in industry analysis) and internal inconsistency
(Rozanski and Yeats, 1994), particularly in LDCs. Furthermore, adopting a trade-based
approach to competitiveness ignores other important modes of foreign entry, over and above
exports, such as licensing and FDI (Traill and da Silva, 1996). This fact could distort

international comparison of competitiveness using commodity export data.

4.4 Conclusions

This Chapter emphasises the variety and complexity of the measurement dimension
within the economics of GC. It shows that industrial competitive performance is a fuzzy
concept that embodies multiple dimensions. To ensure robustness in conclusions, multiple
measures of competitive performance, or what the Researcher called Competitiveness
Analytical Tools (CATs), can be utilised in assessing overall industrial competitiveness and
in designing industrial policies. Another clear conclusion is the crucial role of interpretation

in industrial assessment; competitiveness measures do not speak for themselves.

A complex issue might arise if competitiveness tools happen to signal conflicting
conclusions. For example, SMEs, using labour-intensive and 'appropriate' technology, are
often believed to be cost-effective job creators with potentially significant positive

implications for welfare distribution. On the other hand, the small business sector might be

*! Also named domestic disappearance or consumption, home demand and market size.
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'inefficient' vis-a-vis large firms sector. The question arises on how to rank the relative
importance of the above outcomes, assuming that empirical analysis has confirmed the above

relationships in a certain economic context.

If economic performance is a term "used to measure how well industries accomplish
their economic tasks in society's interests" (Viscusi et al., 1997: 73 emphasis added), then
objective assessment of industrial performance and arrangements, in cases of policy conflicts,
should be based on the society's social welfare function. More clearly, to properly assess
policy changes, market structures and firm size in a given context, economists need a social
ranking of economic objectives upon which they can evaluate the ability of various economic
arrangements to achieve 'society's interests'. In practical terms, industrial assessment must

take into account national objectives and social premisses.

In addition to issues of robustness, interpretation and policy conflict, another constraint
on objective assessment of industrial performance is embodied in the fact that CATs are
typically based on certain a priori assumptions. Table (4.4) exhibits restrictions imposed on
data (or interpretation) for various industrial performance measures. The Table clearly shows

the interdependence among various CATs.

Table 4.4
Main Assumptions of CATs

Industrial Measure Main Assumption(s)

LP & ULCs Constant capital intensity (for LP);
identical hours worked per year
Trade-based indicators (RCA | The country exports every commodity

amily of measures) {(Bowen, 1983)
Technical efficiency (TE) Parameter homogeneity; negative
(parametric method) skewness of OLS residuals

Scale efficiency (parametric Parameter homogeneity and TE
| regression method)
Allocative inefficiency (excess | Constant returns to scale; symmetric TE
profit) between small and large firms

Dynamic efficiency or TFP Parameter homogeneity;

growth (parametric method) | constant returns to scale; TE; absence of
measurement errors or omitted variables

SOURCE: Researcher.

An overall conclusion is the analytical difficulty in detecting potential comparative
advantage in JMIs, particularly in picking 'winners', or designing selective industrial policy

where future growth is targeted. Thus, in crafting and executing industrial competitiveness
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policy, accurate information relevant to judging competitiveness and potential comparative

advantage must be sought continuously from every possible source (Westphal, 1990).

As for coming Chapters, the above Table shows clearly that testing the constant returns
to scale (RTS) hypothesis is essential for many further assessment of CATs, notably
allocative and dynamic efficiency. Thus, Chapter (6) is intended to cover scale efficiency in
JMIs. Furthermore, TE did not receive the sufficient attention of the SCP paradigm. In
contrast, "literally hundreds of...studies have examined the relation between concentration
and profitability in cross-section data" (Schmalensee, 1988: 666), inviting the effect of
diminishing research returns in examining allocative efficiency (at least in industrial
countries). At any rate, TE might represent a more useful concept than allocative efficiency
in view of the sensitivity of allocative efficiency recommendations to both the ethical
premisses of Paretian welfare economics and the factual implications of the theorem of the
second-best. Consequently, the present Thesis will focus on technical and scale efficiency,

acknowledging that dynamic efficiency in JMIs has been covered by previous research.
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CHAPTER FIVE

Inter-Industry Investigation of Technical Efficiency in a Small and
Developing Economy:
The Case of Jordan's Manufacturing Industries

5.1  Introduction

In parallel with increasing interests in upgrading industrial competitiveness, a
widespread and rapid increase in volume of published research is devoted to empirical
assessment of technical efficiency (TE) in various industries of the economy. In the literature,
TE in manufacturing has been subject to investigation at both firm level (Taymaz and Saatci,
1997; Ahuja and Majumdar, 1998 and Lundvall and Battese, 2000) and industry level (CB
[Caves and Barton], 1990; CA [Caves and Associates], 1992; Mayes et al., 1994). As the
largest tradable sector in the JE, improving TE in Jordan's manufacturing industries is crucial

for any Jordanian competitiveness programme'.

Technical efficiency investigation represents a modern empirical application of
production theory, and has been applied in many policy spheres such as industrial policy and
regulatory policy. This research direction in productivity and efficiency analysis aims at
examining the nature, magnitude and influences on TE in wide varieties of industries (Fare et

al., 1994: XVI).

The influential work of Farrell (1957) has led to multiple approaches for the empirical
measurement of TE with different levels of sophistication (see Chapter 4). These techniques
share the idea of 'best-practice' firms, where the observed performance of homogenous firms

in an industry is compared with the 'best' reported performance, as measured by the frontier.

' Based on 1994 Census microdata, size distributions of manufacturing firms by labour productivity (LP) in 51
JMIs have revealed high variations in LP within JMIs, signalling potentially high levels of technical inefficiency
and large gains from alleviating the problem.
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In this context, technical inefficiency is defined as the distance by which a firm lies
below its industry frontier. Among various research designs for investigating TE, this
Chapter adopts the Stochastic Frontier Analysis (SFA) to accommodate noisy data in the

context of a small developing economy.

Traditional industrial economics found in SFA an opportunity to revive its research on
cross-section variation in industrial performance. Although SFA was originally applied to a
single industry or sector adopting inter-firm research design, some industrial economists
extend this methodology to explain inter-industry TE, using the structure-conduct-

performance (SCP) paradigm.

Utilising cross-section census microdata, this study attempts, for the first time, to
examine TE in JMIs in two stages. While the first stage aims at measuring industry-level TE,
the second stage addresses the question of explaining inter-industry variation in TE. The
study helps to extend the literature in three ways. First, in the measurement stage, the more
flexible form of inefficiency distribution, the truncated-normal, is applied successfully.
Second, an explicit research strategy is adopted to accommodate noisy data and small
enterprises in measuring TE within a small developing economy. Third, in stage of TE
explanation, the principal component analysis is utilised to pick up common patterns in
various TE measures. Furthermore, a brief survey of TE research in manufacturing sector is

presented.

The Chapter is structured as follows. Section 2 examines main conceptual and practical
issues in TE investigation, covering both the measurement and explanation stages”. Questions
of measurement errors and heterogeneity in firm size, two main idiosyncrasies of TE research
in small LDCs, are explored in this section. Section 3 presents an overview of previous
findings in manufacturing. While section 4 examines the estimation stage of SFA in JMIs,
section 5 investigates inter-industry differences in TE. Finally section 6 ends with

preliminary conclusions.

2 Chapter (4) outlines selected main issues in TE measurement.
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5.2

5.2.

Theoretical and Practical Considerations in Technical Efficiency
Investigation Using the Stochastic Frontier Analysis (SFA)

1 Issues in the Measurement Stage of SFA

5.2

.1.1 Rationale and Assumptions of SFA

SFA has many hidden assumptions that competitiveness analysts should be aware of

before making definite conclusions. The logic behind SFA can be simplified as follows: in

any relatively homogenous industry, and given the same (quantity and quality) observed

inputs used, firms still do not produce identical reported output. The inter-firm variation in

observed performance can be explained by three main factors. These are: organisational

effectiveness, heterogeneity in firm-specific characteristics, as well as random disturbances

and measurement errors. The method's logic is to try to isolate the first factor (which can be

controlled by the firm and reflects TE) from other non-controllable and non-relevant

variables. To separate organisational and managerial effectiveness from other intervening

variables that affect TE, the research methodology assumes the following:

1.

Parameter homogeneity: there is a reasonably similar set of establishments (or single-
plant firms) in a given industry (Mayes et al., 1994). This assumption enables the method
to employ a single and common technology or production function (Y=F(L,K)) that fits
properly all establishments in the industry. Moreover, it ensures that like is being
compared with like. Heterogeneity of firms mixes TE with firm-specific influences.
Consequently, the present technique requires microdata coupled with a reliable industrial
classification. The use of more aggregate data (e.g. industry or country) is infrequent and,
one can argue, highly suspect in a cross-section research design.

The random nature of the frontier: unlike Data Envelopment Analysis (DEA), the frontier
representing maximum output in SFA is stochastic (that is, a randomly distributed,
typically normal, error term) rather than deterministic. Random disturbances include both
external shocks outside the control of the firm and measurement errors common in survey

data. This assumption ensures that random disturbances affecting observed performance
of firms are accounted for in the model and are not incorporated incorrectly in TE
estimates. Unlike DEA, SFA does not blend technical inefficiency with statistical noise,
but suffers from the risk of imposing a rigid error distribution in the model.

Variation in performance and negative skewness of OLS residuals: within an industry,
and after taking into account random disturbances, measurement errors, firm
heterogeneity and non-controllable factors influencing firm performance, technical
inefficiency of production units is non-negative. This is due to variability of performance
among establishments. Being positive, the inefficiency component captures the shortfall
of actual output (Y) of average production function from potential output (F(L,K)+u) or
best practice production level. The inefficiency component cannot be negative since this
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means that firm performance can exceed the frontier. This representation ensures that all
firms (observations) lie on or beneath the stochastic frontier production function, defined
as maximum output that can be obtained given inputs.

Moreover, inference concerning TE can be obtained based on the skewness of the
production function residuals. Industries with negative skewness are interpreted to reflect
inefficiency; industries with symmetrically distributed residuals are interpreted to have no
inefficiency; and industries with positive skewness are usually excluded from the
efficiency analysis since these industries do not fit the structure of the model (Tybout,
1992b). The performance variation assumption restricts the type of questions that SFA
can address; factors causing all firms to be uniformly inefficient, such as unfavourable
business environment, will not be qualified in this research design (CB, 1990: 67).

5.2.1.2 The Statistical Model of SFA

This study aims at estimating the gap between average and best-practice output within
each Jordanian manufacturing industry at a fine level of disaggregation (four-digit ISIC2).
More specifically, technical inefficiency is modelled and estimated through augmenting the
traditional average production function specification by a one-sided, non-negative, stochastic
error term (v). This novel, asymmetric distribution is intended to capture the impact of
inefficiency on firm's reported output. A stochastic frontier for any form of production

function can be generally specified as:

Yi=F(X;). exp (4;-v), v,>0 and i=l,...,N
or Ln (Y,) =Ln F(Xl) +u;-v;

Where Yi is actual output for firm i, Xi is observed inputs for firm i, F is the production
function with a form determined by the researcher. (u;-v;) is the composed error term for SFA
model, one to account for random disturbances and another to account for technical
inefficiency in production. u; are the usual symmetric random error terms, independently and
identically distributed as standard normal distribution with zero mean and a standard
deviation equals to o%;; N (0, %,). v; are non-negative errors, independently and identically
distributed random variables with a mean u and standard deviation o%,; N+ (p, o%). It
represents technical inefficiency or the gap between potential output and actual output for
firm i. Thus, the stochastic frontier model is a classical linear regression model with a

nonnormal, asymmetric disturbance (Green, 1997).
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In the two-factor Cobb-Douglas (CD) production function, for example, SFA model

would be:

LnY;=A+BlLnL;+B2LnK;+ (u;-v)

As emphasised in Chapter (4), one of the disadvantages of SFA, compared with DEA,
is that there is no a priori strong argument to choose a specific form for the production
function F, and for the inefficiency distribution v. For simplicity, previous applications
typically assumed v to be a half-normal distribution with zero mean and standard deviation
o%y; IN (0, 6%|. Other possible asymmetric distributions are exponential, truncated-normal or
gamma. Instead of imposing the assumption that p = 0 in the half-normal case, the truncated-

normal endogenised the truncation point for the inefficiency distribution.

5.2.1.3 Measures of Technical (In)efficiency in SFA

Using the maximum likelihood (ML) estimator’, estimates for production parameters
(A, B1 and B2 in the CD function) and variance parameters (62, 6°) can be obtained*. More
specifically, the aim of the estimation procedures is to separate technical inefficiency from
statistical noise; using data on inputs and output, a decomposition of the composed error
structure (u;-v;) is undertaken to obtain estimates for variance parameters, which are
subsequently used to construct various TE measures. Indeed, most TE measures are based on
estimates of variance parameter associated with the asymmetric (one-sided) component of the
composed error. The following is the list of industry-specific measures of technical efficiency

and inefficiency used in this study’:

First: Measures of Technical Efficiency

1. The skewness of the overall OLS residuals (SKEW). This measure is positively related to
TE. It is not affected by the form of inefficiency distribution, but suffers from inferior
theoretical standing (Caves, 1992c: 259) compared with measures that utilise information
on variance parameters, particularly in its positive range.

3 Due to non-normality of the composed disturbance in SFA, the OLS estimates are inefficient in this context,
and the estimate of the constant term is inconsistent (Green, 1993).

* A further parameter, u, is estimated in the case of adopting the truncated-normal distribution. It should be
emphasised that SFA, unlike DEA, is subject to common types of estimation failure, named by Olson et al.
(1980) as case (1) failure and case (2) failure. The first type occurs when the skewness of the OLS residuals
(composed error) is positive (i.e. the skewness is in the wrong direction suggested by the model). The second
type of failure occurs when the variance of the inefficiency term is greater than the variance of the composed
error, implying that the variance of the noise term is negative. For more information, see Mayes et al., 1994.

> See CB (1990) and Mayes et al. (1994) for more information.
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2. The expected value of the ratio of actual to potehtial (frontier) output adopting the half-
normal inefficiency distribution (Lee and Tyler, 1978):

Expected TE (ETEH) = E [exp (-v)] =2 . exp (6>, /2) . [1 - @ (5,)].
Where @ is the standard normal distribution function.

This widely used measure, and indeed the measure favoured by Caves and Barton (CB,
1990: 108), depends only on the variance of the inefficiency component.

3. The expected value of the ratio of actual to potential (frontier) output adopting the
truncated-normal inefficiency distribution (Mayes et al., 1994):

Expected TE (ETET) = E [exp (-v)] = [exp (6% 2) -p) . @ (Woy)- 6,)] / @ (Woy).

4. Mean technical efficiency for half-normal and truncated-normal (MTEH and MTET):
the arithmetic (unweighted) average of firm-specific TE in the industry using both
distributions (see Coelli et al., 1998: 189).

Second: Measures of Technical Inefficiency

5. The ratio of standard deviations of the asymmetric and symmetric components of the
composed error using the half-normal (LAMBDAH or ).

A= o,/ oy

This measure utilises information on both the noise component and the inefficiency
component, but unlike other measures (with the exception of SKEW) can take a value that
exceeds one.

6. The expected technical inefficiency (ETIH) assuming half-normal inefficiency
distribution:

ETIH= o, .V (2/ 7).

7. The ratio (or percentage contribution) of the variance of technical inefficiency to total
variance (or error) term (GAMMAH) using the half-normal distribution (see Coelli,
1995).

GAMMAH= v / [y+(-y).(n/(n-2)]

Where gamma (y) equals o,/ 6% , and 625 =%, + qu

5.2.1.4 TE Measurement in Small LDCs: Measurement Errors and Size Heterogeneity

Introduction

Microdata-based empirical research, including TE studies, typically adopts some
method for dealing with potential measurement errors. The method adopted can range from

simple editing rules that ‘clean’ raw data irregularities, to sophisticated econometric methods.
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Many factors show the important step of embracing an explicit strategy to detect and manage

data errors, particularly in the context of small LDCs:

1. The existence of data errors in any data set, estimated to be 1 to 10 % (Hampel et al.,

1986).

2. Measurement errors are especially common in large data sets (Neter et al, 1989)
including microdata. This is particularly true in LDCs due to relative weakness of the
social and legal infrastructure necessary for efficient information gathering and
processing.

3. The severe skewness of firm-size distribution in small economies towards small
enterprises (Staley and Morse, 1965), which are thought to have inferior data quality.

4. Census data typically suffer from noticeable non-sampling errors due to the huge effort of
implementing a complete enumeration.

5. In the case of TE research, the high sensitivity of TE estimates to extreme outliers.
Robust estimates of TE require, thus, special emphasis on the outlier problem.

An important and related issue in TE measurement, particularly in small LDCs, is the
proper approach in dealing with micro- and small-enterprises. In the case of small developing
economy, the exceptionally large share of small enterprises (in terms of numbers) and the
data quality of such enterprises constitute two of the main idiosyncrasies as far as census
firm-level research is concerned. Vital questions such as the proper truncation point for firm-
size distribution and ‘prudent’ outlier management were not given the deserved attention in
the TE research agenda in particular and industrial economics in general. This part of the

chapter is an attempt to tackle these issues.

Theoretical Approaches Dealing with Measurement Errors

Having emphasised the importance of tackling the problem of measurement errors in
firm-level research, particularly but not exclusively in LDCs, one can outline possible

approaches to address this problem in empirical research as follows:

1. Errors-in-Variables Model

One possible approach to deal with measurement errors in SFA is to use the errors-in-
variables model known in econometrics®. This model relaxes the unrealistic assumption, held
by the classical regression theory, that the independent variables are actually measured
without errors. The problem with this approach is finding a 'good' instrumental variable

(Haddad, 1993), particularly in a cross-section research design (Schmalensee, 1989).

% See Wallace and Silver (1988) for a good introduction and Tybout (1992a) for an application on TE.
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2. Robust Estimator Approach

SFA can be considered as a more robust estimator compared with DEA because it does
not consider all variation in performance (including chance variations and data errors) is due
to technical inefficiency. Thus, SFA is less sensitive to any particular observation that is
affected by measurement error or temporary external shock. Although SFA accommodates
random errors in output, it does not deal with data errors in independent variables, most

notably capital (Tybout, 1992a).

3. Outliers Diagnostics Approach7

Outliers play a crucial impact in SFA. Qutliers are "observations that do not conform to
the pattern (model) suggested by the majority of the observations in the data set" (Hadi and
Son, 1998: 441). Outliers have two main causes; either they are data errors arising from, for
example, reporting or recording error, or simply the subject is different from the rest
(Stevens, 1996). In the last case, the outlier is not a data error; it is just different or has

different circumstances (because of firm heterogeneity).

In the case of SFA, a firm with a relatively large positive residual is an interesting
outlier since it has a high (i.e. above average) level of TE and thus contributes to the
formulation of the frontier. It arises either because of exceptionally high performance (the
firm is a star), or because of a reporting/recording error (measurement error), or simply the
firm belongs to a different industry or activity (classification error). The last type of error
reveals the importance of appropriate industrial classification that ensures a 'plausible’ level
of homogeneity among firms in an industry. On the other hand, firms with a relatively large

negative residual reflect relatively low TE.

Thus, residual analysis and frontier analysis are closely related. Frontier analysis
attempts to benchmark the performance of firms in a homogenous sector with the 'best
performers' firms. Furthermore, the skewness of OLS residuals provides a leading indicator
for the applicability of SFA to a set of firms and, indeed, a possible indicator for TE itself.
More specifically, while regression analysis (average production function) assumes
symmetry of the error distribution (i.e. assumes the absence of technical inefficiency),

frontier analysis presumes the negative skewness of the error term (i.e. presupposes the

7 For up-to-date surveys on the outlier problem with different levels of sophistication, see Hadi and Son (1998);
Donald and Maddala (1993) and Bollen and Jackman (1990). For a criticism of this approach in favour of robust
estimation, in the context of growth performance, see Temple [Jonathan] (1998). In TE research, Harris (1992)
and Hay and Liu (1997) have used outlier diagnostics approach in an industrial economy context.
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existence of inefficiency). A negative value for skewness indicates that relatively more
values are below the mean than above it, while a positive skewness indicates the opposite

(Kleinbaum et al., 1998). CB (1990: 34) summarise the effect of outliers in output or input

variables as follows:

"A large positive data error in the measurement of a single plant's output ... can
either increase the extent of estimated technical inefficiency (by raising its industry's
estimated frontier) or make inefficiency appear nonexistent (by reversing the skewness of
the residuals). A large understatement of an important input will have the same effect".

Although not all outliers are necessarily 'bad' observations and should not in principle
be deleted automatically, a ‘prudent’ deletion policy (of limited points) after checking for
data plausibility might be inevitable in this research (see below). ‘Prudent’ rejection is a
feasible and probably a desirable option. Other alternatives to prudent rejection are:

acceptance, accommodation, correction, replacement, and weighting. The rejection (of

relatively limited data points) option can be defended by the following arguments:

1. Accepting outliers, an alternative to discarding them, is clearly not a good response, as
outliers can "distort parameter estimation, invalidate test statistics, and lead to incorrect
statistical inference" (Hadi and Son, 1998: 441).

2. Correcting outliers is not a feasible option. Outliers in industrial census are very hard to
correct. Correcting via replacing data errors through revisiting the respondent or checking
the questionnaire is clearly unfeasible in this research, as this step should typically follow
the fieldwork done by the census team.

3. Producing sensitivity analysis using 'with and without outliers' approach. One option to
deal with outliers is to "report two analyses (one including the outliers and the other
excluding it)" (Stevens, 1996: 18). Due to possible estimation failure in the 'with scenario’
or 'without scenario', this option is hard to apply across many industries in SFA.

4. Deleting statistical outliers (after examining their logical plausibility) can be defended in
industrial census analysis by resorting to maximin criterion in decision theory; deletion
can be a kind of insurance against the risk of 'bad' estimation (Anscombe, 1960).

Small Enterprises in TE Research: Does it Make a Difference?

Since small firms constitute a larger fraction of total number of enterprises in small
economies, TE research in small LDCs ought to face this idiosyncrasy that can possibly
violate assumption (1) of SFA (see above). There are two common arguments in the literature
in favour of isolating small- or micro-enterprises® in firm-level empirical research for

separate analysis: (i) technological heterogeneity; and (ii) lower data quality. Small

¥ The exact definition of small enterprises and microenterprises vary by country, sector and industry (Storey,
1994). In Jordan, enterprises engaging less than 5 persons are informally considered as small. In a larger
economy such a threshold might hold for microenterprises.
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enterprises, it is argued, can be 'different' from larger firms in technology used, thus might
have a distinct production function. Furthermore, the data of small enterprises, the argument
goes, are expected to be less reliable (or, sometimes, less comparable) than medium and
large-scale firms. In their famous establishment-level study of 1963 Norwegian

manufacturing sector, GR [Griliches and Ringstad] (1971: 126) suggest that:

"In general, there is much more "noise" in the smaller units. After some
experimentation we excluded all units with less than three production workers. In
other contexts one might wish to raise this limit to perhaps ten (or even more)
production workers. In any case, in studies of this type, the very small units should
be either excluded or subject to some other special treatment".

More recently, Caves and Barton in their study of U.S. manufacturing industries (CB,

1990) have excluded plants employing fewer than four workers:

"[O]n the conjecture that such small operations are unlikely to be carrying on
activities comparable to the larger establishments classified to their industries. Also
any errors in the data reported by such plants might well be large proportionally"
(p. 36). Emphasis added.

While these arguments are useful as a starting point, the adopted truncation point of
small enterprises in practice cannot be determined on a priori basis and requires a case-by-
case examination. In many cases, mostly in large countries, the coverage of industrial census
'solves' the problem, but in many small economies where all enterprises are enumerated in
industrial censuses, including single-person enterprises, the truncation point is usually

determined by the researcher and not imposed by the data.

5.2.2 Issues in the Explanation Stage of SFA

5.2.2.1 Factors Underlying Technical Inefficiency

In Chapter (4), a sceptical view on the genuineness of technical inefficiency is stated
and partially refuted. Actually, one can infer the existence of inefficiency through providing
possible causes for non-maximising production behaviour by firms. In general, lack of
(developed) markets, weak property rights and deficient organisational effectiveness (e.g.,
management skills and information systems) that deliver the required incentive and
capability, represent main sources of technical inefficiency relative to both the domestic
frontier and international standards. More specifically, many studies have emphasised the

role of market power in the product market in generating technical inefficiency (CB, 1990;
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CA, 1992; Hay and Liu, 1997) as well as low TFP growth (Nickell, 1996; Nickell et al.,
1997).

In the corporate sector, the manager's incentive in public shareholding companies might

be below its potential due to deficiency of the market to generate appropriate corporate

control (see Mayer, 1996; Nickell, 1996). State-owned enterprises share the corporate sector

in the absence of "clearly defined property rights in the returns to cost saving" (Weyman-

Jones, 2000: 65) and lack of sufficient accountability to owners. Furthermore, inward

oriented development strategies designed to protect the industrial sector might weaken the

incentive structure, leading to resources waste through rent-seeking activities (Lee, 1986).

Indeed, many recent theoretical advances that sought to explain firm behaviour can

provide possible explanation for inter-firm variation in TE in the same industry”:

Firms are not identical in their technological capabilities (Lall, 1992) or other distinct
capabilities. Technological diffusion and imitation are typically not a rapid or easy
process (Karshenas and Stoneman, 1995). In general, organisational differences in
atomistic markets are expected to be much smaller in comparison with monopolistic
market structures (Carlsson, 1972).

Firms differ in their ownership structure, and thus tend to suffer asymmetrically from the
principal-agent problem (i.e., controlling managers in corporations).

Firms differ in their managerial ability to detect opportunistic behaviour in general and
shirking behaviour of members of production team in particular (Alchian and Demsetz,
1972), depending on effectiveness of their controlling and incentive schemes (including
quality control rules). Contracts are not complete to motivate maximum contribution as
reminded by the Economics of Law.

Entrepreneurs surely differ in their informational and intellectual capabilities in dealing
with uncertainty and complexity of business world and thus in alleviating the constraint
imposed by bounded rationality. Both evolutionary economics and transaction costs
economics are based on the premise of bounded rationality instead of maximal rationality
(Williamson, 1991). In general, informational asymmetry among firms are less in
atomistic market structures due to the existence of more experiments with resources
deployment and faster diffusion of investment outcome and best practices (Carlsson,

1972; CB, 1990). Related to this issue is heterogeneity in firm age. New firms have less

® Modern firm theorists tend to highlight the heterogeneity of firms in terms of conduct, capabilities and
performance. See Roller and Desgagne (1996) and Perman and Scouller (1999) for a recent overview of this
literature. See also Besanko et al. (2000) on cost drivers or basic sources of cost differences among firms.
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experience and 'learning by doing' than incumbents, giving established enterprises a
possible absolute cost advantage (Geroski, 1994).

* Firms are not uniform in their rent seeking capabilities and resources deployed in
strategic behaviour and non-price competition. For example, the use of excess capacity to
deter new entry leads to under utilisation of capital, a type of technical inefficiency.

* Inter-firm differences in size, resources and capacity utilisation.

As for persistency of disparities in firm performance, empirical evidence in the past
two decades revealed that firms' performance in a given industry could remain different for a

relatively long period of time (Roller and Desgagne, 1996).

5.2.2.2 Approaches in TE Explanation

Traditionally, the frontier paradigm has focused much more on measuring TE than on
improving the methodology for explaining TE differentials among firms and industries. After
numerous studies have confirmed the hypothesis that technical inefficiency is positive and
significant, research on improved techniques for determining sources of TE variation is
recently getting more attention (Battese and Coelli, 1995; Coelli et al., 1999; Koop et al.,
1999). But this new research direction did not yet focus on developing a coherent and sound
theoretical framework for explaining TE. Instead, it seems to be currently preoccupied by the
way in which a pre-defined set of predictors can be used to measure and explain TE in one

stage, using panel data, instead of the traditional two-stage model.

Studies that seek to explain TE can be classified into two main approaches. First, and
the most common, is research on inter-firm variation in TE prevalent in industry case studies.
Here, scores of firm efficiency obtained in the measurement stage are regressed on firm-
specific factors such as firm size, age, ownership structure, as well as technological
capabilities and export intensity. The second approach is the inter-industry model, which
adopts the SCP paradigm in industrial organisation. Each has its advantages and pitfalls, but
both use TE measures of firms and industries, respectively, as the dependent variable that

needs to be explained.

The main shortcoming of industry case study research is that its conclusions are
industry-specific and cannot claim the level of generalisation needed for the purpose of

designing broad public policy (Schmalensee, 1988). On the other hand, this research design
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(advocated by 'new' industrial organisation) has the potential for providing accurate analysis

that fit more properly the idiosyncrasy of individual industries (Bresnahan, 1989).

The main virtue of inter-industry research is the search for empirical "regularities
which hold good across the general run of industries" (Sutton, 1990: 510). But adherents of
'new' industrial economics, basing their criticism on industrial heterogeneity, suggest that
industries are so individual that researchers cannot learn much from broad cross-section
studies (Waldman and Jensen, 1998). Furthermore, in the context of small LDCs with limited
number of manufacturing industries, another possible shortcoming of this research design is
the lack of satisfactory number of successful TE estimates sufficient to run a broad-based

regression analysis.

A common disadvantage of both approaches encountered in cross-section studies is the
simultaneity bias (also known as the endogeneity problem, see Chapter 3) arising from the
fact that "predictors respond to industrial [or firm] efficiency as well as influence it" (Tybout,
1992b: 186). Obviously, the existence of more than one plausible structural interpretation of
estimated parameters is a research pitfall (Schmalensee, 1988). To alleviate this problem in
inter-firm TE research, recent work on methodology has criticised the two-stage approach

and suggested a possible one-stage solution (see Battese and Coelli, 1995)'°.

If TE performance in the SCP model feeds back into structure (industrial
concentration), then the model suffers from simultaneity bias. Whether or not this
econometric problem is acute in a specific setting is a function of the data sample and
specification (Martin, 1993). In this Chapter, we follow both CB (1990) and Mayes et al.
(1994), among many others, in adopting the single-equation OLS approach rather than the
simultaneous-equation approach in modelling inter-industry variation in TE (see Chapter 3).
Two additional arguments can be provided in favour of such a choice: (i) strategic behaviour
using R&D and/or advertising expenditures is less common in JMIs. For example, out of 51
IMIs included in the sample, only 6 industries have an advertising intensity (advertising
expenditures to domestic sales) in excess of 1 %; (il) previous empirical findings on
intertemporal changes in TE have shown weak relation among TE scores over time, which
could imply that the omission of feedbacks is not a significant concern (Caves, 1992a).

Nevertheless, both the possible endogeneity of producer concentration and foreign trade as

' This approach cannot be utilised in an inter-industry research design since this entails using aggregate
industry-level data to measure and explain TE, thus violating the first basic assumption of SFA (see above).
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well as th