dlo

dnlnisyl Clwluwig d_Loiil

(2022 paliy) (ISSN-1561-0411)

(1) 22=J1 - (24) alaoJl

(Woiw Wnj - AalnisVl Olwlul Glwljay duise Goane AJjga)

Ulalnidl 8 duroiillg goddl:dolaiwl ouusi
abnisll dla :duho il 6aclinllg duolidl JgaJl
-Jlocl

:UgJgA acy Lo @oladl cilotriodl Judiuio
.68l il duwlya

alyis JUs anlill 8 dayl lpcdl
ulalig (Aol alnidli (8 salaisll agh i
‘101l galALEl oleill Aok

Olwbudl Jal IS wlid gagos pghi
.[2015-1980) ylagudl (6 dalnis i

U Jleillg dualibllg salnidll goddl Juaj
.udy g6l Jloaig niugdll § puidl Jga oy

1 HJ0T ya e

dw o)l Joal dwiguao” 2021 du pol doddll pydi
"danlgoll Juwg pnliollg aélgl

oy gl Slgi

e ol

alllate glogly

Ulo §linito

Lol gi lgi

Journal of Development and Economic Policies

g

nlmidyl Sl

:
Z
:
i
:
2
:

3
X
S
S



okl ilubmally dnosiid] 4o

Journal of Economic and Development Policies

alally wi il

ale Jlaa b Auslasally Auptill igad) iy (indy bl ol sgnall 08 il AaSaa Alad dpale Al
iy cljaijally clgai) datiag «pulilly S Gagse ) ALYl (LaalaBy) Ll by Sady)
L) aly Aasijal) Asalal

About the Journal

A scientific journal published bi-annually by the Arab Planning Institute. The journal publishes
theoretical and field research in economic policy development, in addition to book reports,

seminar and conferences proceedings and events related to the field of economics.
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Goals

= The Journal is specialized with studies related to development issues and economic
policies in Arab countries.

= Provide policy makers and researchers in the Arab word with the latest research results
and recommendation in development and economic fields.

= Creating a constructive scientific dialogue between all stakeholders interested in the

economic policy of the Arab world.




Publication Guidelines

The journal publishes original research and

studies (Arabic and English) that have not

been previously published and were not
submitted publication in other journals or
periodicals.

Studies submitted to the journal may not

exceed 30 pages or 10000 words, including

figures, illustrations, tables, references, and
appendices.

Book and Report reviews must not exceed 10

pages and review recent books/reports that

were published through certified publishers.

Submissions to the journal should be

addressed to the Editor on the following

email address: jodep@api.org.kw taking in
account the following points:

- Margins in all directions should be 2.5 cm
- Research Tittle should be written
between quotation marks (i.e “Title”)

- Title should be in font size 16 Bold and
the title must be accurate and expressive
of the content of the search.

- Font size (12 \ Simplified Arabic) for

Arabic texts and (10 \ Time New Roman)
for English texts.
The research shall be accompanied by
two abstracts, in Arabic and English, of
no more than 300 words each. And the.
The research should contain the name of
the researcher (researchers), e-mail
address and current position.

- The journal wuses the (American
Psychological Association APA)
reference system.

- Six key words relative to the research
must be added under the abstracts in both
Arabic and English.

- At least 3 classifications in accordance
with  the  American Economic
Classifications must be added to the
paper

The peer review process is conducted in two
stages using the blind review method, as
follows:
- Internal blind review to ensure that the
research paper is in line with the journal’s
requirements (the researcher will be
notified within a week)
External blind peer review in which the
research is reviewed to two referees (the
researcher is answered within a month after
the initial review, and in case the research
is accepted by a reviewer and is rejected by
the other. A third reviewer determines the
validity of the research)

All opinions expressed in the research papers

are those of the authors and do not express the

opinion of the journal or the Arab Planning

Institute.
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Assessing the Sustainability of Growth and Development
in the Developing Emerging Oil Economies:
A case Study of the Omani Economy

Nawaf Aboushammalh

Abstract

The study aims to assess the sustainability of economic growth and development in developing
emerging oil economies, taking the case of Oman as a model. The study used an analytical approach
to assess the qualitative and quantitative dimensions of economic growth and evaluate the economic,
social, institutional, and environmental dimensions of the growth and development pattern over the
period 1990-2019. The study found that there are a set of constraints facing the sustainability of growth
and development in Oman, especially in qualitative aspects such as the total factors productivity,
human capital quality and levels of economic complexity. Finally, the study proposed packages of
policies to address those constraints, which are consistent with the contemporary structures of the new
industrial policies, particularly intelligent and selective state intervention, to ensure sustainable growth
and development, as well as to reduce development gaps with developed countries.
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The Future of Public Sector Organizations Post-Corona Pandemic:

A predictive Study

Ali Mistarihi
Abstract

This study is a predictive attempt to explore the nature of future public sector organizations and the
challenges they will face in the post-Corona pandemic era, following an inductive approach to analyze
their past and present behavior to identify areas for development to deal with the anticipated future
challenges. To achieve its objectives, this study has used and analyzed the extant available literature
to reach conclusions. The results confirmed that public sector organizations in the future will be more
rationalized and balanced in their networked-type relationships with their external environment.
Internally, public sector organizations will intensify the digitization of their operations and bring about
fundamental changes in the design, production and delivery of public services. The most prominent
challenges facing public sector organizations will be their ability to cope up with massive
technological advancements, dealing with the digital divide, managing the labor market, facing the
“shadow state” elite that owns the market and dealing with newly-emerging ethical, legal and
cybersecurity dilemmas. To deal with these challenges, it is suggested that public sector organizations
are required to make significant transformational changes and substantial adjustments to their systems
and structures to conform to their new future roles, and, particularly, re-examine the validity of
traditional management principles and suggest new strategies and guidelines to govern future
workplace.

ali.mistarihi@dohainstitute.edu.qa 195! 3l | k8 - Aa gall (Lalad) cilial jall Aa gl 3gaa *
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Tips for Working Remotely

For Remote Workers For Managers of Remote Workers

Focus on Your Wellbeing Be Transparent about Workload & Project Status

* Make time to exercise, set an alarm for frequent breaks, + Make transparency part of your culture by inviting

eat well, hydrate, and assign time slots to tasks! Set questions and feedback to build trust, belonging, and a
boundariesfor when to be online, and considerallareasof ~ shared purpose. Remote workers need to feel safe
your wellbeingeach day. surfacing issues to their leadership team,

Over-communicate with your Remote Workers

* Always use video on calls. It creates emotional connection  » Communicate often each day. Consider daily check-ins
between you and your team members. Point the camera over a virtual cup of coffee, quick video chats, and end of
50 your eyes are 2/3 up the screen and your face is visible. week recaps sharing the status on projects.

Set Up Your Physical and Virtual Workspace Offer Online Training to Remote Workers

* Find a space where you can focus. This may be hard if your  # Trainingcan range from online Employee Resource Groups,

kids, partner, or spouse are also home. Look for a space to eLearning courses on successful strategies for remote
with naturallight, comfortable furniture, and strong WiFi! working or managing a remote workforce.
Record Your Meetings Create Virtual Water Cooler Opportunities
* Be sure to record key meetings so you can review the + Working remotely can be isolating, so look for ways to
transcript, which often is automatically generated. With so connect. Try frequent chat messages, plan Friday
many virtual meetings, it'simportant to havea way to afternoon catch-ups, or even organize teams into hub
recall all the details! cities so they can share local news with each other!
Be Inclusive in Conducting Remote Meetings Invest in Tools, Technologies, and Equipment
* Remember to pause frequently, ask for feedback, + Start with what's free: for example, Microsoft Teams, Then

encourage chat, and answer questions as they occur. Avoid ~ explore tools you can invest in, like Zoom for Virtual
all multi-tasking so you are present in each onlinemeeting. ~ Meetings, Slack for Communication, G Suite or Dropbox for
Collaboration, and Notion for Documentation.

-(2020) Meister : jradll
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(12) «“S-government” is characterized by large-scale, standardized solutions; “I-government” solutions
focus on developing more intelligent, interactive solutions that focus on individual needs (1SS World
Service, 2014, p.12).
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(13) See: Government of Ireland, (2021). Making Remote Work, National Remote Work Strategy.
Retrieved from: https://enterprise.gov.ie/en/Publications/Publication-files/Making-Remote-
Work.pdf on 11.02.2021.
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About the Journal

A scientific journal published bi-annually by the Arab Planning Institute. The journal publishes
theoretical and field research in economic policy development, in addition to book reports,

seminar and conferences proceedings and events related to the field of economics.
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Goals

= The Journal is specialized with studies related to development issues and economic
policies in Arab countries.

= Provide policy makers and researchers in the Arab word with the latest research results
and recommendation in development and economic fields.

= Creating a constructive scientific dialogue between all stakeholders interested in the

economic policy of the Arab world.




Publication Guidelines

The journal publishes original research and

studies (Arabic and English) that have not

been previously published and were not
submitted publication in other journals or
periodicals.

Studies submitted to the journal may not

exceed 30 pages or 10000 words, including

figures, illustrations, tables, references, and
appendices.

Book and Report reviews must not exceed 10

pages and review recent books/reports that

were published through certified publishers.

Submissions to the journal should be

addressed to the Editor on the following

email address: jodep@api.org.kw taking in
account the following points:

- Margins in all directions should be 2.5 cm
- Research Tittle should be written
between quotation marks (i.e “Title”)

- Title should be in font size 16 Bold and
the title must be accurate and expressive
of the content of the search.

- Font size (12 \ Simplified Arabic) for

Arabic texts and (10 \ Time New Roman)
for English texts.
The research shall be accompanied by
two abstracts, in Arabic and English, of
no more than 300 words each. And the.
The research should contain the name of
the researcher (researchers), e-mail
address and current position.

- The journal wuses the (American
Psychological Association APA)
reference system.

- Six key words relative to the research
must be added under the abstracts in both
Arabic and English.

- At least 3 classifications in accordance
with  the  American Economic
Classifications must be added to the
paper

The peer review process is conducted in two
stages using the blind review method, as
follows:
- Internal blind review to ensure that the
research paper is in line with the journal’s
requirements (the researcher will be
notified within a week)
External blind peer review in which the
research is reviewed to two referees (the
researcher is answered within a month after
the initial review, and in case the research
is accepted by a reviewer and is rejected by
the other. A third reviewer determines the
validity of the research)

All opinions expressed in the research papers

are those of the authors and do not express the

opinion of the journal or the Arab Planning

Institute.
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Abstract

This paper provides thorough analysis for the changes in total factor productivity TFP and its main
determinants in the private business sector through a diagrammatic overview for the patterns of
variation over the period from 1949 to 2013. This study attempts to pinpoint the main causes of the
TFP slowdown in the US economy and in the OECD countries. Due to data unavailability — during
the time at which the research in this paper has been executed — the analysis for the growth in TFP
covers the period between 1995 and 2013 for the selected sample from the Organisation for Economic
Co-operation and Development economies (OECD). Throughout this period, the collected data reveal
an interesting narrative about the slowdown in TFP. Especially after 2004 partly due to a slowdown
in capital intensity and capital deepening, a slowdown in the start-ups and small ventures shares in the
business sector, and a slowdown in investment growth in recent years.
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The Historical Productivity Variations during the Recessions’ Periods in the
U.S. Economy and in the OECD Countries

1. General Background

The general path of economic development in the developed economies, has
established a pattern of resources movement from agriculture to manufacturing, and
in a later stage of development to the service industries, (Kriiger, 2008).

In relation to the developing countries, the share of employment in agriculture is
relatively larger than in developed countries, not to mention that the issue that poses
a great deal of concern is that productivity, in absolute terms and relative to the
other industries within the economy, is markedly lower in agriculture in developing
countries than in developed economies. However, having mentioned that, the
structural change had given rise to greater scope for enhancing and encouraging
productivity growth across these countries, (Timmer & Szirmai, 2000), (McMillan
& Rodrik, 2011).

Since the 1990s, some Asian developing countries have known a productivity-
enhancing structural change, and waves of labour movements from low-
productivity agriculture to high-productivity manufacturing, (McMillan & Rodrik,
2011). In stark contrast, the Latin American countries pattern of change is different
where the employment direction appeared to be to lower-productivity services
industries, (Meehan, 2014).

(McMillan & Rodrik, 2011) point to the relatively strong labour productivity
growth in Asia in comparison with the relatively weaker growth in Latin America.
This is where they attributed this strong growth not to the differences within-
industry productivity growth, but due to variations in the effects of structural change
on productivity. However, according to some reports for some OECD countries
(Denmark, France, the Netherlands, Sweden and the United States) a considerable
share of the contribution to GDP growth, over the period of 1995-2003, principally
comes from the growth in total capital input and TFP.

This to some extent is relevant to the growing role of innovation and information
and communication technologies (ICTs) in economic growth, (OECD, 2006),
(Innovation, 2007). This is where ICTs were responsible for 75% of the U.S.
productivity growth from 1995-2002, and 44% from 2000-2006, (Brynjolfsson &
Saunders, 2009), (Brynjolfsson, 2011). It has accounted for 20% of the U.S. GDP
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growth since 1995, 20% in 2010, and 26% in 2016, notwithstanding it constitutes
only 4.7%, 4.9%, and 4.9%, respectively of the U.S. GDP,(BEA, 2016).

Over the last two decades, ICTs have made the U.S. economy over two trillion
dollars larger in annual GDP terms, (Atkinson et al., 2010). 21% of the annual
growth of GDP in the leading economies (Brazil, Canada, China, France, Germany,
India, Italy, Japan, Korea, Russia, Sweden, the UK, and the U.S.) is ascribed to the
internet alone during the period between 2006 and 2011, (Manyika & Roxburgh,
2011), and the value of the ICTs services in the OECD economies grew by 115%
during the period from 1996 to 2008, (OECD, 2011), and as a result of the dot-com
internet domains’ effects, the annual GDP of the world economy became larger by
one and a half trillion dollars, (Atkinson et al., 2010), not to mention that a growth
by 10% in the ICTs capital stock in a nation, contributes by almost 0.45 percentage
points to the annual growth of its GDP, (Jorgenson & Vu, 2005), (Atkinson &
Stewart, 2013).

2. Productivity and the Business Cycles

The impact of the economic downturn can vary in degree from one country to
another, and from one industry to another likewise. One of its repercussions is to
increase the level of productivity dispersion between firms, and therefore, the
variation of productivity between industries.

Numerous studies have been dedicated to investigating the effects of the financial

crashes and economic turbulence on the growth in productivity, but less attention
has been paid to their impact on the disparities of productivity within and between
industries, simply because the focus was by and large on the patterns of change in
productivity growth during the crises, and not on the differences in productivity
before and after the crises’ periods. This is where, according to (Kim, 2013) the
accumulated inefficiencies in production will be cleansed out via the so-called
“Cleansing Effect”, (Caballero & Hammour, 1991), which will contribute to the
growth in productivity in the long run in the light of what is known as “Creative
Destruction” by (Schumpeter, 1942) and the concept of “Natural Selection” by
(Nishimura et al., 2005).
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U.S. Economy and in the OECD Countries

It has been argued that the low and depressed aggregate demand, being prevailed
during economic downturns, will lead firms to shift their interests to the low
opportunity cost of productivity-ameliorating activities against production
activities. Hence, they will centre their efforts to increase the future productivity,
(Aghion & Saint-Paul, 1991). As a result of this decision, firms are likely to hoard
their labour in anticipation that the demand will recover in the future, this is where
the labour productivity is also expected to recover and thrive owing to the
anticipated increasing demand, (Kruppe & Scholz, 2014).

The reason why labour hoarding is an attractive tactic, from the firms’ point of view,
is that it can help firms to avoid the costs of layoffs and dismissals during the
downturns, and then the search as well as employment costs during the upturns.
Some point out that human and physical capital per worker have both grown during
the recession, and subsequently, labour productivity is likely to rise not to fall, and
since the least skilled employees are highly likely to lose their jobs (or be involved
in short-time work), therefore, human capital per worker is supposed to increase,
(Kruppe & Scholz, 2014).

Moreover, the high cost of redundancy deters firms from firing their workers,
because of the skills, expertise, and production knowledge they have had during the
years of boom, and they prefer not to lose them, especially if they (the plants) expect
to bear hiring costs in a short period of time during the next upswing in the
economy.

3. Productivity in the United States: Historical Trends

TFP indices calculate productivity growth by measuring the variations in the
connection between the quantity of output, generated by any sector or industry, and
the amount of inputs combined to produce that volume of output. The measured
inputs are composed of labour input, capital services, and intermediate purchases
including raw materials, purchased services, as well as purchased energy,
(Gullickson, 1995).

According to the Bureau of Labour Statistics, BLS, TFP measures the change in
output per unit of combined inputs. More specifically, in the manufacturing
industries, TFP is designed to trace the influence of the technological change,
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efficiency improvement (e.g. as a result of better transportation and
communications), the reallocation of resources (e.g. the shifts of labour forces
among industries), along with other influential components, making it a possibility
for the capital, labour, and intermediate inputs to affect the economic growth.

It then can be said that TFP has been derived from the difference between the
growth rate of the real value-added output (VA) and the growth rate of a Torngvist
index of labour, capital, and intermediate purchases as inputs, which can be
expressed as follows:

LN (ﬁ) — LN ( Q?fl) - [Wk (LN

Ry) T W (IN D) + Wiy (LN )

................ Equation 1

1

Where:

LN represents the natural logarithm of the variables. A is TFP. Q is the output. L
is labour input. K is capital input. IP denotes for the purchased intermediate inputs.
Wk, WI,Wip represent the cost share weights for each of K, L, IP, respectively.

The main distinction between the TFP measures and labour productivity measures
is that the former implies information about capital services and intermediate inputs.
In addition, the data required to measure TFP are not applicable on a quarterly basis
as they are for the labour productivity.

Another relevant strand is that the government enterprises are not included when
TFP is calculated due to lack of availability of satisfactory capital measures for
government enterprises, while government enterprises are considered in the labour
productivity calculations. Specifically, estimates of the appropriate weights for
labour and capital in government enterprises cannot be made because subsidies
account for a substantial portion of capital income.
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3.1 TFP in the Private Business Sector

Total factor productivity in Private Business Sector P.B.S. increased on average
at a 1.3% as an annual rate during the period between 1949 and 2013, reflecting a
3.4% increase in output and a 2.0% growth in the combined inputs of capital and
labour during the same period 1949-2013

Figure (1): The annual change (%) in output per hour, output per unit of capital services,
and TFP in the private business sector in the U.S. economy during the period 1949-2013
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS
(March - 26 - 2015)

It is important to draw the attention to the point that the highest growth rate in total
factor productivity was a 2.1% in the period from 1948 to 1973 due to a 4.0%
growth in output coupled with a 1.9% growth in the combined inputs. The growth
in the combined inputs reflected a 3.7% increase in capital services, a 0.7% increase
in hours of all persons, and a 0.3% rise in labour composition. Where the capital
services are derived from the stock of physical assets and intellectual property
assets.
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Figure (2): The average growth rates of total factor productivity in the private business
sector in the U.S. economy 1948-2013
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The trends in the above chart are based on data from Bureau of Labour Statistics BLS
(accessed in April 2015).

Information processing equipment is composed of three broad classes of assets:
computers and related equipment (including mainframe computers, personal
computers, printers, terminals, tape drivers, storage devices, and integrated
systems), communications equipment (which is not further differentiated), and
other information processing equipment (which includes medical equipment and
related instruments, photocopying and related equipment, office and accounting
machinery). During the period between 1995 and 2000 the contribution of
information capital doubled in comparison with the period from 1990 to 1995
mainly as a result of the ICT revolution during that period.
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Figure (3): The contribution of labour composition, capital intensity, informational capital,
and TFP to GDP throughout the period from 1948 to 2013
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The trends in the above chart are based on data from Bureau of Labour Statistics BLS
(accessed in April 2015).

Intellectual property products are formed of three main classes of assets: software,
research and development, and artistic originals. This is where software implicates
pre-packaged, custom, and own-account software. While research and development
is a combination of creative work undertaken to increase the stock of knowledge in
order to discover or develop new products or to improve already existing ones.
Acrtistic originals comprise theoretical movies, long-lived TV programmes,
books.... etc. Structures are composed of non-residential structures and residential
capital that are rented out by profit-making firms or persons.

It is worth pointing out that the financial assets are excluded from capital services
measures as are owner-occupied residential structures. The contribution of capital
intensity plummeted dramatically after 2009 and has recovered since then. Labour
composition contribution appeared to be relatively stable.
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Figure (4): The changes (%) in the contributions of labour composition, information capital intensity
and capital intensity in the P.B.S. during 1948-2013
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS
(accessed in April 2015).

When tracking down the progress of total factor productivity over the 64-year
period prolonged from 1948 to 2013, it is noticed that during most of the recession
waves in the U.S. economy, TFP was negatively affected, mainly during the
recessions in 1973-1975, 1981-1982, the early 1990s, and recently the Great
Recession 2007-2009.

Figure (5): Total factor productivity in the private business sector in The U.S. economy during the
period from 1948 to 2013 Indexes =100 Base Year =2009
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

-13-



The Historical Productivity Variations during the Recessions’ Periods in the
U.S. Economy and in the OECD Countries

The question that arises in this respect concerns; is it always the case that TFP is
expected to be weakened by the business cycles? One of the things that can be
noticed here is that TFP growth mostly starts to decline and slowdown during the
years prior to any recession surge. thus, the question that arises again is What could
cause this decline?

At all events, productivity growth shows signs of obscurity and ambiguity at the
same time as it gives the impression of not being an easy phenomenon to understand
fully because it is shrouded in multiple levels of enigma and because it is in fact a
combination of different things.

Productivity in the U.S. grew by 2.9% per year over the period between 1953 and
1973, and then its growth eroded to 1.5% per year during the period 1973-1995 and
grew again to 2.2% per year across the years from 1995 to 2014 but did not recover
to the 1953-1973 growth level. The important thing is that productivity grew by just
0.7% at an annual average rate during the aftermath of the recession between 2010
and 2014.

The employment growth in the U.S. during the period 2007-2013 was the worst
since the years that followed the end of World War Il with (-0.5%) per year which
manifests itself in the weak and subdued growth in productivity in recent years.

Figure (6): Changes (%) in total factor productivity in the U.S. private business sector
between1949 and 2013
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed
in April 2015).
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During the period 1973-2008, TFP plunged namely in 1974, 1980, 1982, 1991, and
in the Great Recession in 2008 by -3.5%, -2.4%, -3.4%, -0.8%, -1.2% respectively.
It is also worth noting that after these slumps, TFP quickly bounced back in the
years of recovery and boomed significantly.

On the other hand, and from the bigger picture over the long term starting from
1948 up until 2014 we can extrapolate that the average growth in both labour
composition and capital intensity aggregated accounted for 50% of growth in
productivity and the other 50% is attributed to the average growth in TFP.

During the shorter term over the period 2007-2017 the contribution of capital
intensity — the amount of fixed real capital share in relation to other production
factors such as labour — to productivity is 0.5 percentage point (42% of the total),
whereas the contribution of labour composition — the shift in the age, education, and
gender in the work force as a measure that affects labour inputs — is 0.2 percentage
point (16% of the total) therefore, (58% is the aggregate contribution of capital
intensity and labour composition), and the contribution of TFP is 0.5 percentage
point (42% of the total).

The growth in capital intensity and capital deepening — where the former refers to
the amount of capital (the flow of capital services) available per worker/hour
worked, while the latter refers to the annual rate of change in capital intensity —
declined in recent years in the U.S. economy which means that the sufficient level
of aggregate demand that is supposed to motivate more investments to produce
goods and services in the economy is neither encouraging nor incentivising for
businesses to invest. This resulted in a decrease in output and hence caused the ratio
of capital per output (capital/output) to increase and led to constraints on credit in
the capital markets.

In fact, TFP and capital deepening seem to change monotonically over time either
in the rise or in the fall. Meaning that over the period 1948-1973 (the period of the
biggest growth in TFP in the U.S. economy) growth in TFP and capital deepening
was 2.1% and 1% respectively, whereas during the period 1973-1995 both dropped
to 0.5% and 0.8%, and over the economic boom period in the U.S. from 1995 to
2004 both grew by 1.7% and 1.2% respectively, and their growth eroded again
during the period 2004-2015 to 0.5% for both TFP and capital deepening. On the
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other hand, growth in labour composition was reasonably steady over the period
1948-2015 at roughly 0.2%.

That might be explained by the fact that when TFP is growing, more opportunities
for businesses arise and more capital accumulation becomes available for
investments resulting in more capital per hour worked and therefore greater share
of capital’s contribution to productivity growth. But at the same time this can cause
the growth in capital supply sourced from the capital markets to shrink which in
turn can be justified by the pre-existing overabundance of capital in the economy.

Figure (7): Changes (%) in labour composition, capital intensity, R&D, and information processing
equipment contributions in the U.S. private business sector between

1988 and 2016
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2018).

At industry level, and during the growth surge in the U.S. economy 1995-2004 the
largest contribution to TFP growth came from the service sector by 0.44%, and then
came the manufacturing sector with 0.39% and the wholesale trade by 0.15%.

The manufacturing sector contribution was mainly driven by the semiconductors
and information technology manufacturing boosted up by the decline in ICT prices
in product markets which increased the growth in aggregate demand for this kind
of products which in turn led to higher investments and increased productivity.
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Figure (8): The share of young firms and start-ups in the U.S. economy during the period
1977-2015 (% of the total)
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Source: Figures in this graph extracted from the U.S. Census Bureau (accessed in April 2017).

However, on the other hand, the main contributors to slowdown in TFP growth
during the period 2004 -2015 are the manufacturing sector by (-0.73%) and retail
trade by (-0.30%) wholesale trade by (-0.29%) and services by  (-0.16%). It is
worth noting here, that the slowdown in growth in the semiconductors industry,
caused many small retailers to exit the retail trade market, leading to a decline in
productivity growth as well, which accounted for part of the aggregate drop in TFP
during that period, not to mention the Amazon effect on the retail trade sector as a
whole.

The decline and slowdown in TFP growth, potential output and labour productivity
can be also partly explained by the deterioration in business dynamism in the U.S.
One way to measure business dynamism is by the number of the start-ups (the share
of new firms entering the marketplace as a percentage of the total number of firms
in the marketplace) during certain period. Start-ups can play important role in
promoting output by bringing new ideas into the mixture of firms that are already
operating in the market.

During the period from 1977 to 2015 there was a continuous decline in the share of
newly born firms (less than a year-old firms) as shown in the line graph above. The
share of start-ups number of the total number of firms in the U.S. economy has
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declined markedly since 1977. It decreased continuously from 16.5% in 1977 to
13.1% in 1987 and to 10.9% in 1997 to 8% in 2009 as shown in figure 9.

However, the data sourced from the U.S. Census Bureau show some improvement
in 2015 to 8.1% of the total number of firms with different age yet it still below its
level before the financial crisis in 2006 at 10.8%. The decline in start-ups age points
to the relatively weaker firm dynamics in the U.S. economy. Market power makes
it difficult for small new ventures to compete with the existing corporations.

The small enterprises are key players in the market in terms of their tendency to
introduce new production techniques and new ideas. In addition, small firms are
historically proven to be the job creation hitters which drives job opportunities to
grow especially for the low-skilled and less-educated labour force. The answer for
what causes this continuous slump is not yet clear. This could be accredited to the
strong competition as the incumbent big businesses appear to be the ascendant
power in the market.

Figure (9): The start-ups share in jobs creation in the U.S. labour market during
the period 1977-2015
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Source: Figures in this graph extracted from the U.S. Census Bureau (accessed in April 2017).
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Moreover, the decline in the number of start-ups caused the percentage of
employees who work in this subset of firms to decline as well. In 1977 in the job
creation by firms with less than a year old represented more than 26% of the total
job creation that year. In 1978 the share declined to 20.60% of the total yet the new
firms are still in the top as a ladder for job creation more than the sets of older age
firms. In 1997 the slump continued to reach 16.40% with the start-ups remain the
main job creation hitters in the market. In 2006 however, the percentage improved
to 18.5% and then it dropped again during the Great Recession period it did not
recover since then where in 2015 the job creation in new venture represented about
14.7% of the total job opportunities available in the labour market.

The slowdown in R&D intensity is another determinant of TFP growth because it
is partly responsible for creating new ideas, innovation and new technology which
is partly captured by TFP. The contribution of R&D intensity did not grow by more
than 0.1 percentage point over the period from 1987 to 2017 according to the BLS
2018.

More precisely and going back in the history of the TFP growth, there was a
dramatic decline in the TFP growth in the business sector beginning from the first
quarter in 1974 by -7.76% compared with 0.36% in the last quarter in 1973. This
mainstream of decrease continued until the first quarter in 1975 where it increased
by 0.68 %. In the first two quarters of 1980, the growth of TFP has been
experiencing a steep fall from -0.35% to -8.47%. From the 1981’s third quarter up
to the 1982’s fourth quarter, TFP dropped dramatically from 4.12% to -7.78% in
the fourth quarter in 1981 and continued to grow with a negative rate till the fourth
quarter in 1982 when it grew by 0.67%.
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Figure (11): Changes in Total Factor
Productivity during 1974: Q1

Figure (10): Changes in Total Factor
Productivity during1980: Q1

and 1975: Q1 and 1980: Q2
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Since the third quarter in 1990, total factor productivity went down from -1.25% to - 4.05%
and then it grew by 1.80% towards the end of this period.

During the years prior to the Great Recession, the growth in TFP slowed markedly
after the growth it achieved during the period 1995-2004. One possible justification
to this might lie in the fact that the technological and information advances during
the 1995-2000 period were vital in encouraging TFP, but the retardation in the rate
of growth in TFP in the mid-2000s cannot be attributed to the financial crisis only

as it started few years before the crisis.

Figure (13): Changes in Total Factor
Productivity during 1981: Q4

Figure (12): Changes in TFP in the
business sector between 1990: Q3

and 1982: Q4 and 1991: Q1
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The suppressed growth in TFP can be normal after the exceptional increase over the
nine years past 1996-2004 or it could be ascribed to the decline in the economy’s
capacity to gain more benefits from the technological revolution that accelerated
the growth pace in the mid-1990s until 2004.

At state-level, the slowdown of TFP growth was different, and the evidence on
whether states that are regarded as technology-intensive producers and technology
users does not appear to be decisive.

During the 4" quarter of 2007 when the Great Recession commenced, TFP declined
t0 -0.35 % and carried on in the same direction of decrease to reach -4.45% in 2008:
Q1. Its lowest point was in the fourth quarter in 2008 at - 6.44%. However, in a
stark contrast, it recovered very quickly in the first quarter in 2009 to reach 3.51 %
in the second quarter in the same year and continued to improve in the third and
fourth quarter at 4.76% and 5.54% respectively.

The contribution of information capital intensity developments suggests that it grew
significantly from the mid-1990s up to the mid-2000s which is the same period
when total factor productivity had experienced a continued period of growth.
However, at the same time, the growth of productivity ended before the period of
recession. For instance, in the early 1990s recession, the growth of productivity
slowed down in 1988 to 0.7% and to 0.3% in 1989.

Figure (14): Changes in TFP in the business sector between 2008: Q1 and 2009: Q2
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In the early 2000s recession, productivity declined from 1.9% in 1999 to 1.7% in
2000, and in the period predated the Great Recession years the same happened when
productivity fell sharply from 2.8% in 2004 to 1.3%, and  0.3% in 2005, 2006, and
2007 respectively.

Figure (15): Changes (%) in the contribution of information capital intensity in the U.S. private
business sector during 1949-2013
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

It is also noted that productivity recovered rapidly when the recession ended. In the
early 2000s it tends to have dramatically increased from 0.6% 2001 to 2.0%, 2.5%,
and 2.8% in 2002, 2003, and 2004 consecutively. Following the same pattern, in a
subsequent time when the Great Recession ended, it rose from 0% in 2009 to 2.7%
in 2010. Another issue worthy of noting is that the growth rates of the contribution
of information processing equipment (IPE) intensity remained at the level of zero
percentage point in the years 2011, 2012, and 2014, 2015 and it grew by no more
than 0.1 percentage point in 2013 and 2016.

During the period between1995-2000, the information processing equipment (IPE)
jumped dramatically from 8.2% during 1990-1995 to 18.4% during 1995-2000, but
it slipped back to 8.7% during 2000-2007 and decreased consistently since then
until it reached to only 2.8% during 2012-2013. Meanwhile, the computers and
related equipment were growing and flourishing very fast in the same period of
1995-2000, this is where it rocketed to 40.6% after it was only 16% in the previous
period.
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Figure (16): The growth in equipment and information processing equipment in the U.S.
economy from 1987 to 2013
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The figures in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

Similarly, real value-added output and hours of all persons both have been
experiencing the same pattern of changes before, during, and after the recession
periods. Where the VA suffered steep falls from 3.4% in 1979, for instance, to -
1.2% in 1980, and from 3.9% in 1989 to 1.6% in 1990. In the period prior to the

Great Recession it started to drop from 4.5% annual growth in 2004 to 3.8%, 3.2%,
and 2.2% in 2005, 2006, and 2007.

Figure (17): The growth in communication and computer equipment, and intellectual property
products in the U.S. economy from 1987 to 2013
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The figures in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).
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The U.S. share of global value added decreased in the 1970s and 1980s where in
the same time Japan resumed its fast growth in copying and foreign technological
knowledge reverse modification and engineering after the end of the second world
war and therefore improved its proportion in the global value added. However, the
U.S. has recovered quickly from the early 1990s recession and grown faster and
Japan who dominated the second half of the 20" century through its innovation-
based production system.

Figure (18): The growth (%) of real value-added output in the U.S. private business
sector in the U.S. during 1949-2013
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The trends in the above graph are created using (gretl software) based on data from Bureau of Labour
Statistics BLS (accessed in April 2015).

The slowdown in investment partly accounted for the deterioration in potential
growth, labour productivity and TFP. In other words, investment in intangible assets
and knowledge-based capital, R&D, managerial know-how are key ingredients of
growth. The tacit knowledge is important in terms of marrying up tangible capital
and labour inputs to produce more output. The same analysis can be applied to the
progress in hours of all persons. As can be seen from the graphs.
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Figure (19): Changes (%) in hours worked by all persons in the U.S. private business sector during
the period 1949 - 2013

Percent Change %

Years

Recession

Hours of all Persons

The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

3.1.1 The Changes in Real Value-Added GDP 1949 -2013

Growth in Real Value-Added Output can be attributed to two major sources. The
growth in the combined inputs and the rest of it to the growth in total factor
productivity. This is where the output grew at a 3.4% from 1949 to 2013, a 2.1% of
it was due to the growth in the combined inputs (capital services + hours of all
persons + labour composition). While a 1.3% is coming from the growth in TFP.

-25-



The Historical Productivity Variations during the Recessions’ Periods in the
U.S. Economy and in the OECD Countries

Figure (20): The growth rates of TFP, real value-added output, and combined inputs over the period
of 1949-2013 in the U.S. private business sector
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

3.1.2 The Changes in Labour Costs

Since the unit labour cost is the required cost of labour so as to produce one unit of
output, and it describes the relationship between compensation per hour and real
output per hour which in other words the labour productivity. Then it can be
concluded that the higher labour productivity is, the lower unit labour cost would

be. Whereas the higher compensation per hour is, the higher unit labour cost would
tend to be.
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Figure (21): The changes in unit labour costs and TFP over the period 1949-2013 in the U.S. private
business sector.
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed
in April 2015).

From the data available on unit labour costs in the private business sector, it seems
that in the periods when TFP has been experiencing deep slumps, namely in 1974,
1980 and 1982, with -3.5%, -2.4% and -3.4% respectively, the growth in unit labour
costs had experienced high rates at 10.8%, 10.1% and 7.5% in the same period.

From the figure above, it is noticeable that the unit labour cost improved markedly
during the period 1948-2013, and it was notably greater the growth in total factor
productivity.

Figure (22): Changes (Indexes) in unit labour costs and total factor productivity
in the U.S. private business sector during 1948-2013
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed
in April 2015).
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When looking at the unit capital income growth, it is apparent that it has steadily
climbed during the period from 1970 to 1985 as the annual indexes demonstrate.
On the other hand, it appears that total factor productivity was at a higher level than
the unit capital income over the period 1948 until 2008, when they were relatively
at the same level.

Figure (23): The progress in the TFP and unit capital income during 1948-2013
Indexes = 100 Base Year =2009
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS
(accessed in April 2015).

3.1.3 The Changes in Labour Productivity (Output per hour)

Over the course of the recession times, labour productivity had experienced
substantial falls. For instance, in 1974 the growth rate of output per hour in the
private business sector has fallen from 3.2% in 1973 to -1.5% down in 1974. In
1981 labour productivity grew by 2.1%, while in 1982 it decreased to -0.6%. In
2007, it was at the level of 1.5% but in 2008 it has declined to 0.8%.

It is widely agreed upon, that in the long run, more innovation, more technology,
and more capital available to labour or better skills would give rise to better labour
productivity. However, on the other hand, in the short term, the cyclical variation
of inputs utilization could have an effect as well.
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Figure (24): Output per hour (labour productivity) during the period between1948 and 2013 in the
private business sector (Indexes = 100 = 2009)
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Labour Statistics BLS (accessed in April 2015).

Over the period from 1948 to 2013, output per hour has risen steadily apart from
some dips throughout the course of the recession. In stark contrast, the output per

unit of capital services had

experienced notable fluctuations through the same

period and its general trend started to go downhill since 1966 leading up to 2009

were it rose again with output
between 1949 -2013 output p

per hour. As an average growth rate during the period
er unit of capital services has grown by -0.2%, whilst

output per hour increased at 2.5% as an average growth.

Figure (25): Changes in real value-

added, labour productivity, and capital productivity in the U.S.
P.B.S. during 1949-2013 (%)
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in

April 2015).
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Mathematically, labour productivity can be obtained through the following formula:

LogY —LogH =alog (K—H-LQ)+ LogLQ + Log Util + Log A=
alog(K—-—H-LQ)+LogLQ+LogTFP ... Equation 2

Where:

Y is the output produced by combining the inputs (K, L) in the production process.
H is the hours worked by a particular type of worker, differentiated by education,
age, and other characteristics.

K is the observed capital input.

LQ is the contribution of changing worker characteristics to labour services growth
beyond raw hours. Which represents (Labour composition/ quality from BLS).
Util captures variations in the capital workweek and the labour effort (unobserved

variation in the utilisation of capital and labour).
A is technology or growth in TFP.

Figure (26): Changes in output per hour and output per unit of capital services 1948-2013
(Indexes=100=2009)
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

The above line graph depicts two different trajectories of labour productivity —
measured by output per hour — and capital productivity — measured by output per
capital services units — where the former seemed to be steadily and slowly
progressing until it flatlined recently. Whereas, on the other hand, the latter — capital
productivity — deteriorated continuously since 1966.
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Figure (27): Changes (%) in output per unit of capital services 1948-2013
(Changes in percentage point)
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The trends in the above graph are created using (gretl software) based on data from Bureau of Labour
Statistics BLS (accessed in April 2015).

3.1.4 Real Output, Employment, and Output per Hour

During the period between 2007 and 2013, the three variables; real output,
employment, and output per hour, have experienced notable falls to 1.0%, -0.5%,
and 1.6%, respectively, compared with the previous period between 2000 and 2007,
were they were at the levels of 2.8%, 0.4%, and 2.7 %, and the period between 1995
and 2000 at 5.1%, 2.1%, and 3.0 %, consecutively.

Figure (28): real value-added output, employment, and output per hour in the P.B.S.
from 1948 to 213
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The trends in the above chart are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).
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The decline in the overall investment is partly responsible for potential output
decline, and it also led to a decrease in employment growth in recent years in the
U.S. which in turn added to the deterioration in output growth.

There are several reasons and explanations for why TFP is declining and slowing
down in the U.S. economy for more than a decade. One of which is that innovations
that have been taking place in recent years might not be as important as the
innovations that had been accomplished and used during the eighties and nineties,
in terms of the scale of their effects on productivity and growth, and based on the
diminishing returns to scale, in spite of the fact that many of the innovations which
have been achieved in the last decade or so, have played significant roles as
productivity enhancers.

Figure (29): Growth (%) in employment in the private business sector during
the period 1949-2013
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The trends in the above graph are created using (gretl software) based on data from Bureau
of Labour Statistics BLS (accessed in April 2015).
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3.1.5 The Changes in Labour Composition

Another explanation is that licensing over-restriction on innovations, could have
played a negative role by preventing them from being diffused and spread out in the
mainstream, which does not allow the stragglers and the less productive firms in the
middle and the bottom of the distribution to pick and adopt new technologies, in
order to raise their productivity, and converge, and close the gap, with the more
productive firms. However, even with the available innovations and new
technologies that are already in the public use, it tends to be the case, at times, that
some of the less efficient firms, find it difficult to deploy these information
technologies and innovations, because they lack the managerial expertise, and the
adequate skills embodied in their labour force, in order to adopt and adapt to the
best practices by the frontier firms, bearing in mind the necessity for the frontier
firms to protect themselves, and stay one step ahead of the competition, where they
need to patent and license their new and cutting-edge innovation and technology,
S0 as to receive the economic reward for their investments, which will keep them
incentivised, and encouraged to generate more new ideas and new innovations.

In addition to the lack of access to innovations, and the lack of ability to use these
innovations, the slowdown can be also attributed to policies and regulations that are
restricting and limiting the competition in the market economy, which to some
extent, affects the process of dynamism and resources reallocation to the best level
possible.

Over the period between 1949 and 2013, labour composition in the private business
sector has risen by 0.3% as an annual average growth rate. It reached its highest
peak over the period 1990-1995 with an average growth rate of 0.7%. At the same
time labour input grew by average annual rate at 1.2%, but the highest level of
growth was in the 1995-2000 period at 2.3% per annum while it was at the level of
2.1% in the 1990-1995 period. (While labour composition is known as the ratio of
labour inputs to hours of all persons).

As can be observed, hours of all persons grew by an average rate 2.0% between
1995 and 2000 and by a 0.9% annually through the 64-year period from 1949 to
2013. It can also be seen that labour input substantially affected by the notable
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decrease in hours worked by -0.6% during 2007-2013. Where it had experienced —
as will appear in the private nonfarm business sector — a 0.0% growth rate in this
period compared with the previous interval.

Table (1): The annual % change in hours of all persons, inputs productivity, and labour composition
in the private business sector in the U.S. economy during the period 1949-2013

Private Business Sector
Real Output
Output - Hours of
Time Periods Vel per DR Employment all LabOL.'r.
Added Capital Composition
Hour . Persons
Output Services
1948-2013 3.4 25 -0.3 1.2 0.9 0.3
1948-1973 4.0 33 0.3 1.1 0.7 0.3
1973-1990 3.1 1.6 -1.0 2.0 15 0.2
1990-1995 29 1.6 -0.3 1.2 1.4 0.7
1995-2000 5.1 3.0 -0.6 2.1 2.0 0.3
2000-2007 2.8 2.7 -0.4 0.4 0.1 0.3
2007-2013 1.0 1.6 -0.3 -0.5 -0.6 0.5

Source: Bureau of Labour Statistics BLS, (March 26, 2015).
Notes:
1) (Gross Value-Added growth = Contribution of Labour input growth + Contribution of
capital input growth + Contribution of TFP growth).
2) (Contribution of Labour input growth = Contribution of Total hours worked + Contribution
of Labour composition).
3) (Contribution of capital input growth = Contribution of ICT capital + Contribution of Non-
ICT capital).

It is noticeable that labour composition grows faster in the middle of the recession
times and carries on in the early stages of recovery. This can be put down to the fact
that younger and less-educated workers are the ones who are likely to lose their
places in the labour market faster than those who are older or highly educated.

In general, labour input is the product of (hours of all persons + labour
composition). The contribution of labour composition in labour input is small but
steady.
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Figure (30): Changes (%) in hours of all persons, labour composition, and labour input during

1948-2013
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The trends in the above chart are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

3.1.6 Labour Productivity and Total Factor Productivity

Total factor productivity is one of labour productivity components, along with the
labour composition and capital intensity. Labour productivity and TFP are quite
similar in terms of their growth over the course of the last six decades 1949-2013.

The line graph below shows that both labour productivity, and total factor
productivity, have experienced the same pattern of progress, over the stated period.
As can be observed, the growth rate of labour productivity was higher at all times
than that of total factor productivity.

In truth, labour productivity is shifted up by the reasonably constant contribution of
labour quality and capital intensity.
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Figure (31): The growth rates (%) of labour productivity and total factor productivity during
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The trends in the above graph are based on data from Bureau of Labour Statistics BLS (accessed in
April 2015).

This is to be expected, given that the growth rate of total factor productivity is one
of the elements of growth in labour productivity, in addition to the growth of both
the contribution of capital intensity, and the contribution of labour composition.
Whilst the growth in total factor productivity is equal to the difference between the
growth in labour productivity on the one side, and the growth in the labour
composition and capital intensity contributions on the other side.

Both TFP and labour productivity growth rates, declined over the period between
2007 and 2017 by 0.5 and 1.2 %age points, respectively. This can be reconciled by
the unprecedented decline in capital intensity by 1.3 percentage point, over the same
period, whilst the growth in labour composition remained relatively constant at 0.4
percentage point during the last ten years. Moreover, the growth in the research and
development intensity contribution, was just at the level of 0.1 percentage point
during the stated period.

3.2 TFP in the Private Nonfarm Business Sector (P.N.B.S.)
Private Nonfarm Business Sector’s TFP increased on average at a 1.2% annual

rate during the period between 1949 and 2013. This has reflected a 3.5% average
growth in output, and a 2.3% growth in the combined inputs of capital and labour
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over the same period. The highest growth rate in total factor productivity is achieved
in the period between 1948 and 2013 where it was 1.9% per annum.

This was a result of a 4.2% growth in output along with a 2.3% increase in combined
inputs. This is to say that the growth in the combined inputs can be attributed to the
4.0% increase in capital services, a 1.2% rise in hours of all persons, and to the 0.2%
increase in the labour composition.

It might be an interesting observation to say that the combined inputs growth was
not at its highest level in this period (1948-1973). A closer look would show that
the highest growth rate achieved in the combined inputs — labour and capital — was
in the period between 1995 and 2000 at a 3.6%, this is where total factor
productivity growth rate in the same period was at the level of 1.4%, and the growth
rates of the three components — capital services, hours of all persons, and labour
composition —which reflect the growth in combined inputs were at 5.9%, 2.1%, and
0.3%, respectively. Which is the same period when the contribution of information
capital intensity was at its pinnacle during the period 1995-2000.

During the period 1949-2013 the labour composition grew by an average rate of
0.3%, while the labour input increased at 1.5% and the rate hours worked has risen
by 1.2% for the same period.

4. Productivity in the OECD Countries

The Organisation for Economic and Co-operation and Development OECD
was formed as the Organisation for European Economic Co-operation OEEC on the
16™ of April 1948, and later was reformed as the OECD in September 1961
consisting of 36 nations, (Kutlar et al., 2017). It is an intergovernmental
organisation with a net budget of 427 million US dollars in 2019. Most OECD
members are high-income economies with very high Human Development Index
HDI. In 2017 the GDP of this organisation comprised 62.2% of the world nominal
GDP.

This group of countries describe themselves as committed to market economy, high
productivity and growth, high level of GINI Index, high spending on research and
development R&D activities and democracy. In the market economy including the
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OECD, the EU KLEMS manual (European Union research project for Capital,
Labour, Energy, Materials, and Service inputs productivity and growth accounts on
industry level) suggests that an economy comprises one information and
communication technology-producing sector, two goods-producing, and three
services-producing sectors.

Therefore, the growth in TFP can be defined as
Aln TFPit = Aln Vit - ZX:L,K I_JX,t A lnX,-t .................. Equatlon (3)

Where.

TFP, represents total factor productivity.
V,L,K represent real value added, labour, and capital inputs.

Txe= 0.5(vx; +VUxi1) eeeeeeeesennn Equation (4)

Vxe=1
X=LK

Labour services are further decomposed into hours and compositional change. As
regards the inputs shares, the compensation of employees is used as the shares of
labour inputs, and the value-added remained is used as the shares of capital inputs.

In consistency with the availability of the data on the EU KLEMS, the comparison
would be reasonable and beneficial if it is done between two periods (1980-1995)
and (1995-2005), and that is due to the fact that some countries like the U.S
economy have been experiencing a faster productivity growth after 1995 whereas
many other economies in Europe have not (Timmer et al., 2007). The results
obtained in this comparison have shown that there was a hitch in output growth in
the Korean economy merely in 1998 after the financial crisis in December 1997
which had not occurred even in the times of the first oil crisis 1974-1975 and the
second oil crisis between 1980 and1981, where Korea continued to grow without
serious deficiencies.

During the period between (1980-1995) the growth rate in GDP (the value-added
growth) has reached the point of 9.5% in the Korean economy, which is two to four
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times higher than the growth rates in the EU, U.S, and Japan. The contribution of
capital inputs to the GDP growth rate was about 58%, whereas the labour inputs
and the total factor productivity were about 23% and 19% consecutively. Therefore,
it can be claimed that the capital inputs are a fundamental contributor to ensure a
faster GDP growth in Korea over the period of (1980-1995), comparing to the other
three economies of (The EU, Japan, and the U.S) where the contribution of TFP to
the growth in GDP which varies between 23% to 48% and higher than it was in
Korea.

Table (2): The average annual growth of total factor productivity in the OECD countries (%)
selected time periods

Country/ Time 2001-2007 | 2007-2009 | 2007-2011 | 2009-2013 | 1995-2013
Australia 0.2 0 -0.1 0.5 0.8
Austria 1.2 -0.9 0.1 0.6 0.8
Belgium 0.8 -1.7 -0.6 0 0.2
Canada 0.4 -0.6 0.2 0.8 0.6
Denmark 0.6 -2.8 -0.8 0.6 0.1
Finland 1.9 -3.8 -0.9 0.7 1.2
France 0.9 -1.4 -0.3 0.6 0.7
Germany 0.9 -1.9 0 1.3 0.8
Ireland 1 -1.8 0.5 0.4 1.6
Italy -0.5 -2.4 -0.6 0.2 -0.3
Japan 1 -1.6 0.2 1.6 0.6
Korea 3.4 1.8 3.6 2.6 3
Netherlands 0.9 -1.4 -0.7 0 0.4
New Zealand 0.7 -1.6 0.2 0 0.2
Portugal 0.1 -1.3 0 .. ..
Spain -0.2 -0.5 0.1 0.4 -0.1
Sweden 2 -3.1 -0.4 0.9 1
Switzerland 0.8 -1.4 0.3 0.6 0.5
United Kingdom 1.7 -1.9 -1.1 0.1 0.8
United States 1.3 0.4 1 0.8 1.1

Source: OECD.Stat (extracted on 15 Aug 2015).

When comparing the growth in TFP during the two periods mentioned above, it has
been found that The EU and Japan have known a deceleration in TFP growth, but
the United States have experienced an acceleration in TFP growth rates from 0.7%
to 1.7% for the same period of time. Korea — in particular — witnessed a lag in TFP
growth rates from 1.8% to 1.2%. In this respect, it is worth noting that the rhythm
of deceleration in TFP in Korea is quite distinct form that of the EU. In the period

-39-


http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bAUS%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bBEL%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bDEU%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bIRL%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bITA%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bJPN%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bKOR%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bNLD%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bNZL%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bPRT%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bESP%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bSWE%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bCHE%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bGBR%5d&ShowOnWeb=true&Lang=en
http://stats.oecd.org/OECDStat_Metadata/ShowMetadata.ashx?Dataset=PDB_GR&Coords=%5bLOCATION%5d.%5bUSA%5d&ShowOnWeb=true&Lang=en

The Historical Productivity Variations during the Recessions’ Periods in the
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between 1995-2005 the GDP growth rate in Korea is significantly lower than it was
over the period before, which is not mainly a result of the lag of productivity growth,
especially when the figures depict that there was a slight rise in the contribution of
TFP to the value-added (GDP growth) from 19% in (1980-1995) to 25% in (1995-
2005) excluding the crisis times.

The main reason that stands behind the slowdown of growth in Korea is the
slowdown of the labour hours and capital inputs growth, not due to the TFP growth.
To put it another way, the restructuring policies in Korea with other factors after the
financial crisis in 1997 particularly, have their impact on the contributions of inputs
and TFP. Of the all of the OECD economies in the sample, only Korea, Ireland,
Finland, and the United States achieved growth rates above 1% in total factor
productivity during the period from 1995 to 2013 as shown in the above table.

Figure (32): TFP Change in Germany, France, Finland, and Denmark 1995-2013
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Source: OECD.Stat (extracted on 15 Aug 2015).

Mathematically speaking, productivity growth can be decomposed into output
growth subtracting the labour input growth from it. Where the two elements are
likely to change differently inside and among counries. As can be noticed, TFP in
the UK has fallen substantially commencing from 2001- 2007 with growth rate at
1.7% to -1.9% in 2007 - 2009 and has not recovered again.
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As for the growth in total factor productivity and as shown above, the deepest drop
was as it turns out in 1986 when TFP plummeted to (-8) % from 1 % in 1985. Whilst
the highest growth rate noted so far was in 2003 at 5.5%. During the Great
Recession period TFP slumped again in 2009 to (-6.5) %, and gradually started to
soar up to reach 2.4 % in 2011.

Figure (33): TFP Change in USA, UK, Sweden, and Switzerland 1995-2013
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Source: OECD.Stat (extracted on 15 Aug 2015).

Early in the 1950s and 1960s, Japan has started the hyper-growth trend in Asia. The
success that occurred in the Asian economies group namely The Asian Newly
Industrialised Economies NIEs (South Korea, Hong Kong, Singapore, and Taiwan),
then the ASEAN (Thailand, Indonesia, Malaysia, and Philippines) has been
regarded as a benchmark worldwide, (Chen, 1997). Many studies have been carried
out in order to understand the real source where this fast growth rates in Asia stem
from. The general conclusion reached in this regard was that these countries have
adopted a strategy in which usually has been referred to as the Export-oriented
industrialisation. The question that arises at this point is that, how did they succeed
in implementing this strategy?
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Figure (34): TFP Change in Japan, Korea, Italy, and Ireland 1995-2013
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Source: OECD.Stat (extracted on 15 Aug 2015).

It is widely acknowledged that the success in the Asian economies was due to the
active and market-friendly intervention policies especially in Korea and Taiwan,
while opponents argue that policies are not the necessary condition for success, and
the sufficient condition has to be the institutional framework where these policies
are gently and smoothly implemented, (Chen, 1997). It is also worth mentioning
that some say that the cultural and political structure in these countries played vital
role in achieving these high rates of growth.

Empirical results demonstrate that the growth in TFP in the developed economies
plays a more significant role as a source of economic growth than it is in the
developing countries, and Japan is not an exception. Some estimates (Kanamori,
1972), indicate that 60 % of Japan’s high growth of output during the period from
1955 to 1968 was mainly due the growth of TFP. While the outcomes of (Oshima,
1987) demonstrate that 4.9 % of Japan’s 8.8 % average annual growth throughout
the period of 1953-1971 was a result of TFP growth. The estimates of the World
Bank attribute approximately 3.5 % of the 5.9 % growth rate in Japan to the increase
in TFP during the years 1960 -1989, (Page, 1994).
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Figure (35): TFP Change in Australia, Austria, Belgium, and Canada 1995-2013
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The line graphs of the growth rates in total factor productivity in the OECD sample
including the United States over the stated period (1995-2013) reveal an interesting
story. This is where the pattern of change appeared to be quite similar in most
countries, with some discrepancies in the change percentages in each country. This
may suggest one way of interaction between these economies, where they seemed
to be highly interconnected and mutually joined, and what happens in one economy
transcends its geographical borders to its adjacent and peer economies.

Figure (36): TFP Change in New Zealand, Netherlands, Spain, and Portugal 1995-2013
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Source: OECD.Stat (extracted on 15 Aug 2015).
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It is also interesting to notice that the growth in the ICTs in most these countries
over the same period was comparatively analogous. It is also the same story when
it comes to the ICT contribution in the growth of GDP in the sample. This is where
it grew with relatively similar rates in most economies subject to study.

Figure (37): Average annual growth in OECD countries over the period between 1995 and 2013
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Figure (38): Average percentage point contribution to GDP growth during the period
from 1995 to 2013
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During the Great Recession years 2007, 2008, and 2009 Korea continues to top all
other economies in the OECD in terms of TFP growth with 1.8%, whilst other
countries trailed behind in this regard. Surprisingly enough, three Nordic states
including Finland, Sweden, Denmark along with a Southern European state; Italy
were among the worst in terms of the slowdown in TFP growth during these three
years of this deep recession.

5. Conclusions

By way of summary, it turned out that the slowdown in productivity growth
tends to be a result of several determinants, and not just the result of the financial
turbulence.

After all, the slowdown in productivity does not seem to be incurable, especially if
the long-term aggregate demand and investment enhancing economic policies were
to be applied, such as tax reforms to encourage businesses, and directing as well as
allocating more of the federal governments’ spending in the U.S. on R&D activities,
towards more diverse set of sciences, with a relatively more balanced spending
strategy, between different fields, instead of just concentrating on a limited set of
options, because it is hard to project what science is going to be more important,
and more decisive, for growth in the future. It is also important to consider more
stable policies for R&D tax credit, and subsidies, because the R&D investment is a
long-run process. This is where the U.S. falls behind Japan, Korea, and Germany,
in terms of the R&D intensity.

It is also proved that the information and telecommunication capital has played a
key role in promoting industry efficiency in the U.S. over the period from 1998 to
2013 thanks to the information revolution and the stream of innovations and new
technologies in the mid-1990s and its continuous spillovers over the two decades
that followed.

This might involve an intra-industry technological exchange of goods with specific
technical features where research and development can play a pivotal role in
promoting intra-industry trade especially in the manufactured commodities that
necessitate intensive R&D activities with high degrees of complexity particularly if
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the large industries are the dominants in the economy where the variations in the
R&D intensity tend to be quite high between industries.

In addition, intra-industry trade in vertically differentiated goods which are
recognised by their variety in quality and prices can reflect some endowments in
production factors between industries such as high skilled labour or higher intensity
of research and development spending. Hence, trading in these types of markets can
offer some industries the opportunity to specialise and direct their resources and
trading in the goods that they have comparative advantages in their production cost,
such as using expensive educated workers for research and development and
knowledge creation activities while allocating less skilled labour in less complex
activities.

The nature of these trade relationships between industries with different levels of
technology and different factor endowments as well as the pace and scale of
diffusion of innovations among industries might be also partly responsible for the
difficulty when specifying the effects of R&D capitalised assets on the levels of
industry efficiency.
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Abstract

This study applies a structural vector-autoregression (SVAR) model and its associated impulse response
functions to investigate how selected macroeconomic variables in Sudan dynamically respond to a set
of internal and external shocks. Shocks considered in the SVAR setup are associated with real GDP,
inflation, exchange rate, money supply, oil price, and real-world output. The dataset is split into two
parts: pre- and post-secession in South Sudan, where substantial macroeconomic volatility is seen during
the post-secession period. The empirical evidence suggests that the selected variables have negligible
responses to the included domestic shocks and that the exchange rate is the most responsive variable.
Also, there is some evidence that all domestic variables of the system respond significantly to their own
fluctuations, but only at short horizons. The results also illustrate that the world real output shocks and
those emanating from world oil markets do not seem to have significant impacts on the domestic
economy. These results have important implications for policy-makers in their attempts to reduce
macroeconomic volatility.
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Macro-econometric Modelling for Policy Analysis in Sudan (1960-2015)

1. Introduction

Since South Sudan’s secession from the North in 2011, issues like the
understanding of macroeconomic fluctuations and the use of macroeconometric
modelling in policy analyses and forecasting have become, increasingly, the top
priority issues for macro-economic policy-making in Sudan. Building a macro-
econometric model (MEM) has come to the forefront of macroeconomic policy
debate stirred up by policy makers regarding the national economy’s performance. In
fact, the shock associated with the South’s secession is not the only negative shock
that has hit the economy®; the country has also experienced a wide variety of shocks
associated with different economic and political instability events over the past six
decades (see, for example, Abdalla, 2016). These include, for example, oil price
shocks during the 1970s, civil war renewal between the northern and southern regions
of the country over the early 1980s, severe drought and famine during the 1970s
and 1980s, international sanctions overing the late 1990s, and, more importantly, the
recurrent changes between military and civilian regimes and the associated recurrent
changes in economic development plans. Currently, the country is struggling with the
repercussions of the South’s secession, together with international sanctions and a
heavy debt burden. By the end of 2015, external debt stock continued to grow at a
very high level of USD 50 billion, representing approximately 61% of the GDP (84%
of which falls into arrears to international financial institutions like the World Bank,
IMF, and the African Development Bank). In addition to that, the country is suffering
from ongoing political instability and internal conflicts within its many regions,
including Darfur, Blue Nile, and South Kordufan states. These turbulent events and
constraints have generated profound negative impacts on the country’s development
prospects and are jeopardising the overall macroeconomic stability (IMF, 2016).

Empirical macroeconomics’ literature argues that the persistent economic and
political predicaments characterising many least developing countries, like those
currently seen for the Sudanese economy, led a large number of these countries to
use macro-econometric modelling as the most likely approach to produce really
powerful instruments for macroeconomic policy analysis and forecasting (Hall, 1995;
Kannapiran, 2003; Valadkhani, 2004). It should be noted that the quality and
availability of required data in most least-developing economies, coupled with the
weak computational capacity to use more advanced techniques and tools, have
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impeded policy makers in taking advantage of the recent developments in MEM
building. Notwithstanding these constraints, some interesting studies exist in the
empirical literature. For example, Peiris and Saxegaard (2007) developed a dynamic
stochastic general equilibrium (DSGE) model® for the purpose of monetary policy
analysis in Mozambique. Senbeta (2011) provided a very interesting review on the
applicability of the New Keynesian DSGE models in the understanding of the
dynamic behaviour of low-income economies like those in Sub-Saharan Africa
(SSA). Because of the structure and the nature of the shocks these economies are
experiencing, Senbeta concluded that DSGE models need to be modified to be
practical for such economies.

Today, most policy institutions in developed and emerging economies have
developed their own MEMSs; these are usually based on a DSGE framework. They
use macroeconometric modelling frequently to present their economic outlook and to
evaluate the impact of various policy alternatives available to policy makers (see, for
example, Shourie, 1972; Wallis, 1989; Bergstrom et al., 1994; Smets and Wouters,
2003; Dreger and Marcellino, 2007; Liu and Gupta, 2007; Jermann and Quadrini,
2012; Luik and Wesselbaum, 2014; Noussair et al., 2015). On the other hand, less
attention has been given to the issue in low-income countries like those in SSA. The
use of this type of macroeconometric modelling in Sudan, to the best of the authors’
knowledge, is fragmented, as there is no comprehensive model currently in use by
policy institutions like the Central Bank in the core processes of policy analyses and
forecasting. This may be attributed partly to weak institutional capacity and lack of
the technical expertise required to take advantage of recent developments in MEM
building (IMF, 2016).

Motivated by the importance of macroeconometric modelling, it now seems timely
for the monetary and fiscal authorities in Sudan to take serious steps in developing
Sudan’s MEM for the purposes of policy analyses and projections. Of course, this
type of modelling will possibly complement other policy tools currently considered
by national policy institutions and with which policy makers have expertise. The
empirical findings and policy implications that will be derived from such models will
be very useful to policy makers in many respects. For example, it will help them to:
(1) address adequately the question of how well Sudan’s economy is doing, (ii)
quantify the impact of macroeconomic fluctuations (both internal and external
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shocks), (iii) analyse the potential impacts of alternative policy measures, (iv) capture
both adequately and reasonably the complex and dynamic interrelationships among
macroeconomic variables, and (v) help them in their attempts to revitalise the
economy at the fastest rates to ensure higher standards of living.

The purpose

The main objective of this study is to construct a MEM for the Sudanese economy
with particular emphasis given to monetary policy analysis and forecasting. The
remaining part of this study proceeds as follows: The next section gives some
background information about the Sudanese economy with some focus on
macroeconomic management. Section 3 provides empirical literature and the
theoretical model. Empirical results are provided in the fourth section. Lastly, section
5 concludes the study.

2. Macroeconomic policies and performance in Sudan

Since independence in 1956, the Sudanese economy underwent tremendous
fluctuations resulting from a wide range of unusual events, as indicated in the
introduction. These unusual events have had profound negative impacts on the
Sudanese economy. This, in turn, has resulted in considerable challenges to policy
makers in Sudan in their attempts to design the appropriate stabilisation policies
required for achieving strong and stable macroeconomic performance. In the
following subsections, some background information on the Sudanese economy is
presented, with a focus on the history of macroeconomic management.

2.1 Macroeconomic management in Sudan

A closer look at the Sudanese economy over the past six decades shows that it has
changed significantly, going from relatively good times during the 1950s and 1960s
to experiencing significant fluctuations over the successive decades. Overall, Sudan
has experienced weak and unstable macroeconomic performance associated with
either low or negative growth, severe budgetary imbalances, a volatile and
unpredictable exchange rate, a high and unpredictable inflation rate, high
unemployment, severe poverty, and underlying external adjustment problems (Ali
and Elbadawi, 2004; Abdalla, 2015).
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To improve its macroeconomic performance, the country embarked upon a wide
range of macroeconomic policies and development plans. The first attempt started in
the early 1960s, when the Economic and Social Development Plan was formulated to
cover the 1961-1970 period. The main policy feature of this plan was direct
government intervention in the economic activity of the country, with increased
public investments in state owned enterprises. However, the civil war and the lack of
funds prevented the further implementation of this plan.

The second plan was initiated during 1970-1974 to create an independent economy
and achieve steady growth. Emphasis was also given to achieving further
development of cultural, education, and health services. Unfortunately, as a result of
political instability, the plan failed to achieve the target objectives. Accordingly, a
new five-year interim program was made in 1972. The main objective was to make
some adjustments to the main sectors, including transportation, communication, and
agriculture. During this period, the country’s economic performance changed
radically; it started to experience negative growth rates, the severe balance of
payments difficulties, and strong inflationary pressures and instability,® as compared
to the 1960s (see Table 2).

To address the economic weaknesses of the country during the 1970s, the authorities
adopted a set of macroeconomic policies, with some support provided by the
International Monetary Fund (IMF) and the World Bank. By the end of the 1970s,
the government had begun to review the economic and financial policies of the
country with the intention of launching a set of structural adjustment programs
(SAPs) and reforms required to correct the country’s internal and external
imbalances. The potential impacts of these programmes were, however, weakened by
increased inflationary pressures, production inefficiencies, and growing foreign debts
(Wohlumth and Dirk, 1986; Hag Elamin and El Mak, 1997). Consequently, the
country’s economy continued to experience higher levels of macroeconomic
instability. The barriers to these programmes (especially SAPs) achieving their
targets included the method of implementation (Denu, 2011).
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By the beginning of the 1990s, the government had begun to initiate a set of
development programmes to resolve the country’s economic weaknesses. A ten-year
plan (1992/93-2002/03) was formulated with the main objective of stopping the
hyperinflation. Emphasis was also given to the extension of the role of the private
sector in all economic activities (World Bank, 2003). In addition, the government
made some important steps — again with some support provided by the IMF. These
steps included reform policies within the framework of a Medium-Term Financial
Adjustment and Structural Reform Programme. Although the economy started to
show some positive responses to these reform policies, macroeconomic instability
continued due to higher inflation rates (Alamir et al., 2014; Abdalla, 2015).

Recently, some emergency plans have been approved to deal with the adjustment to
the new political and economic realities resulting from the South’s secession. The
main focus has been the diversification of the economy away from oil to agriculture
and other sectors. Key policy measures included exchange rate adjustment, subsidy
reductions, fuel price hikes, and tax increases. Considerable efforts were made when
the government formulated a Salvation Economic Program to cover the period 2011—
2013. The main objectives were to promote import substitution. Thereby, major
emphasis was placed on the agricultural sector. More recently, the country has
launched the Five Year Economic Program (2015-2019), which continues in the
same direction.

To look at the impact of the implemented development policies on the performance
of the Sudanese economy over the past six decades, Table 1 provides some statistics.
It is very clear that the economy experienced relatively good times during the 1960s
in terms of macroeconomic indicators, as shown in Tablel. Starting from the early
1970s and up to the late 1990s, the economy experienced tough times before once
more enjoying relatively good times during 1999-2011, due to oil production. After
the South’s secession, the Sudanese economy started to experience a very weak
macroeconomic environment. The economy is currently experiencing low growth
rates (see Figure 2), high double-digit inflation rates (see Figure 4), and an unstable
exchange rate (see Figure 5). In addition, exports have decreased significantly (see
Figure 1)
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Tablel. Major macroeconomic indicators of Sudan 1964-2015

1964-69  1970-77 1978-89  1990-97 1998-2011 2012-15
Real GDP  Annual 5.2 3.2 -1.9 3.8 6.5 3.2
Growth (%)
Sectoral Contributions to Real GDP (%)
Agriculture (% of GDP)  40.8 42.6 34.7 33.9 41.7 58.1
Industry (% of GDP) 15.4 13.6 15.2 15.5 24.9 2.6
Services (% of GDP) 43.8 43.8 50.1 50.6 334 39.3
Government Budget (Millions of SDG)
Government Revenue 0.0985 0.269875 2.58725  341.9964 11814.52 40564.25
Government 0.0980 0.346250  4.80175 369.9381  12628.94 41921.33
Expenditure
Overall Fiscal Balance 0.0005 -0.07638 -2.2145  -27.9418 -814.418 -1357.08
Foreign Trade (% of GDP)
Exports 16.77 13.63 11.44 11.65 20.31 13.20
Imports 20.33 17.15 13.78 16.24 25.31 8.60
Balance of Current -3.56 -3.563 -2.33 -4.58 -5.00 4.60
Account
Monetary Variables
Inflation Rate 6.1 12.8 34.6 96.6 10.9 304
Money Supply Growth 10.2 20.8 39.6 66.7 25.8 22.8
Exchange Rate 0.00035 0.00035 0.00185  0.49565 2.39298 5.02308

Source: Central Bank, Ministry of Finance, and own calculations.

Figure(1): Exports, imports, and current account balance of Sudan 1960-2015

30 A
20 -
10 -

-10 -
-20

1960 1967 1974

s Imports

jjl]I|IIl!l!!lllllllllllll!!!kj
D o 7
¥’ b‘)/ V0

1981

—&— Exports

\;5 ~ 00 !
y Fegfe” NP hél

1988 1995 2002

2009

==¢=- Current Account Balance

Source: Ministry of Finance and National Economy and own calculations

-55-



Macro-econometric Modelling for Policy Analysis in Sudan (1960-2015)

2.2 The patterns of Key macroeconomic variables in Sudan: 1960-2015

The Sudanese economy has repeatedly experienced large fluctuations in
macroeconomic fundamentals over the past six decades. The major driving forces
behind these fluctuations are political instability, volatile macroeconomic policies,
and large external shocks. A closer look at the growth performance trend over several
years shows that it has diverged noticeably.

2.2.1 Growth performance

Growth performance was relatively good over the 1960s as indicated by the trend
pattern of the growth rates in Figure 2. However, the situation deteriorated
considerably since the beginning of the 1970s and up to the early 1990s, when the
country started to experience macroeconomic instability, and economic growth
started to decline in response to many economic and political events. These included
the destructive civil war, shocks originating from the global oil market, policy
changes, and political instability. However, this relatively stagnating growth
performance was significantly reversed after the last third of the 1990s when the
country started, with the advent of crude oil, together with sound economic policies,
to enjoy macroeconomic stability. As stated by the World Bank, the growth
performance of Sudan over 2005-2008 placed the Sudanese economy within the
fastest growing African economies (the World Bank, 2009). However, with the (oil)
shock associated with South Sudan’s secession in 2011, Sudan started again to
experience a huge GDP growth decline. From 5.2 in 2010, the GDP growth rate
declined to 1.9 and 1.4 in 2011 and 2012, respectively. Recent statistics show that the
growth rate of GDP is fluctuating around 4, driven mainly by the increased
production from the mining sector. In fact, Sudan is considered as one of the largest
countries in Africa, with a diverse geology and large quantities of mineral resources.
Crude oil and gold are the country’s main mineral exports. Figure 2 clearly illustrates
the pattern of growth performance over 1960-2015.
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Figure(2): The pattern of real GDP growth of Sudan (1960-2015)
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Source: Central Bank of Sudan and the World Bank

Sustaining and achieving high overall growth rates would normally be associated
with major structural transformation of the economy. However, there has not been
much structural transformation in the relative importance of economic sectors in total
output over the last six decades. From Figure 3, it is very clear that the economy’s
structure is dominated by the agriculture and services’ sectors, with each contributing
approximately 45% of the country’s GDP, leaving only about 10% for industry over
1960-2000. However, while industry has remained the least important economic
activity, its contribution to GDP increased markedly from 12% in the early 1990s to
more than 20% over 2000-2011. This largely reflected the onset of oil production in
1999, which boosted the share of the mining sector from less than 1% to more than
6% of GDP (Alamir et al., 2014)
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Figure(3): Sectoral contributions to real GDP (%) 1960-2015
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Source: Central Bank and own calculations.
2.2.2 Inflation and money supply

Looking at the pattern of inflation and money supply growth, the striking feature of
these two macroeconomic indicators is that the Sudanese economy experienced a
series of simultaneous fluctuations, with higher volatility seen in the early 1990s (see
Figure 4). As to the pattern of the inflation rate in Sudan over the past six decades,
four distinct periods can be identified. Starting from 1960 and up to 1971, the
inflation rate was relatively low, at a single-digit level, with an average around 5%.
Over the second period (1972-1999), the Sudanese economy started to experience
hyperinflation by the beginning of the 1990s, with an average of around 49.9%,
owing to money supply expansion. In the third period (2000-2011), the Sudanese
economy started to enjoy relatively low inflation again, with a single-digit average of
9.9% for the period, owing to oil revenues and the considerable efforts made by the
government to maintain price stability since 2000. However, after the South’s
secession in 2011, the economy started to struggle again with high double-digit
inflation of around 30.4%, on average.
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Figure (4): Inflation rate and money supply growth 1960-2015
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2.2.3 Exchange rate

Over the past six decades, the exchange rate system has experienced a substantial
paradigm shift from a fixed to a floating system. Since independence, and up to 1978,
the official exchange rate remained fixed at one Sudanese pound (SDG) for USD
2.87. From June 1978, the monetary authority started to consider continuous
devaluations of the currency. However, the exchange rate has continued to depreciate
sharply since 1992 and remains unpredictable. Over 1999-2010, the exchange rate
was relatively stable. However, the loss of a large part of the oil revenues associated
with South Sudan’s secession, has put increasing depreciation pressure on the local
currency. Accordingly, the exchange rate has become more volatile again (Figure 5).
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Figure(5): Exchange rate volatility in Sudan 1980-2015
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Note: The calculation of exchange rate volatility is based on
estimating GARCH (1,1) process.

3. Empirical literature and the theoretical model
3.1 Empirical literature

Macroeconometric modelling has become an indispensable instrument for economic
policy analysis and forecasting. In applied macroeconomic literature, it is widely
accepted that macro-econometric models have been extensively applied by many
central banks and public institutions around the globe to: (i) capture adequately and
reasonably the complex and dynamic interrelationships among macroeconomic
variables; (ii) evaluate the impact of macroeconomic policy alternatives available to
the policy makers (Bergstrom et al., 1994; Bardsen and Nymoen, 2009); (iii) analyse
the impacts of domestic and external shocks on the overall performance of the
economy(Luik and Wesselbaum, 2014); and (iv) generate both short and long-term
forecasts that are consistent between sectors and comparable with the national
accounts (Koop, 2013).

The building of MEMs to describe the operation of national economies has a long-
standing history. The pioneering work of building and using MEMs as input into
policy making and forecasting can be traced back to the 1930s, when Jan Tinbergen
constructed a MEM for the Netherland in 1935-1936 with the aim of assisting the
Netherlands Central Planning Bureau in the formulation of economic policies. The
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next prominent step in applied MEM building was also made by Tinbergen, when he
constructed a large model of the US economy. Since then, MEMSs have undergone
tremendous improvements, owing to decades of research and advances in
computational capacity, the development of new estimation techniques,
developments in macroeconomic theory, and the accessibility of high quality data.
Today, MEMs are available in a wide range of choices, ranging from sectoral MEMs
to multi-sectoral economy-wide models, static models to dynamic models, and short-
run to long-term models (Welfe, 2013).

It is worth asserting that MEMs were originally designed to implement Keynes’
General Theory, which dominated the model-building process until the beginning of
the 1970s, when some alternative macroeconomic paradigms, such as Monetarism,
New Keynesian, New Classical, and the Real Business Cycle Theory, began to be
incorporated into MEMSs (Bodkin et al., 1986). Excellent reviews on the development
and application of MEMs can be found in the textbooks by Bodkin et al. (1991) and
Welfe (2013). Bodkin and his collaborators presented an excellent survey of the first
50 years of the history of MEM building. Welfe provided a great number of MEMs
constructed by policy institutions in a wide range of countries throughout the world,;
including developed, emerging, and developing countries.

Recently, the so called “DSGE models” have become frequently used for policy
analysis, with the basic structure being the incorporation of elements of the New
Keynesian and the Real Business Cycle approaches. DSGE models are based both on
explicit theoretical microeconomic foundations and on the optimisation behaviour of
many agents in the economy, including individual firms, households, and monetary
and fiscal authorities. For not only developed but also some emerging market
economies where business cycles are characterised by persistent output fluctuations,
these models have become dominant in the process of economic policy decision-
making. They have proven to be useful in analysing the impact of a wide range of
shocks, including monetary policy shocks, expansionary fiscal policy, rising housing
demand, depreciation of currency risk, and supply shocks (Erceg et al., 2005, 2006).
On the other hand, applying DSGE models in low-income developing countries with
high macroeconomic instability is not an easy task. For African economies, the
empirical literature reports that the practice of considering DSGE models for
economic policy analyses and forecasting is rare and has started to appear only very
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recently. For instance, Liu and Gupta (2007) generated forecasts for a wide range of
macroeconomic variables for the South African economy. For low-income countries,
like those in SSA, the work of Peirisand and Saxegaard (2007) may represent the first
attempt to estimate a DSGE model for the purposes of monetary policy formulation
in Mozambigue. Some other types of MEMs have also been considered for some
African countries; examples include incorporating IMF’s Global Projection Model
for Egypt (Arbatli and Moriyama, 2011), the autoregressive distributed lag
framework for analysing policy interventions impacts in Rwanda (Gurara, 2013), and
the vector autoregression (VAR) methodology for Kenya (Cheng, 2006). This degree
of diversity in using MEMs in African economies can be explained, to a large extent,
by the features of each country, the specific structure of domestic economies, and
their exposure to specific internal and external shocks and crises.

Within the turbulent economic environments in many parts of Africa, Sudan does not
seem to be an exception, when considering the fact that the economy has been
working for a quite long time under heterogeneous economic sectors, increased
income inequality, immature financial institutions, and high political instability.
Attempts to construct a MEM for the Sudanese economy have been very limited, and
policy analyses with the help of MEMs are rarely undertaken. In fact, official attempts
to incorporate economic modelling in macroeconomic management started around
1955 when a macroeconomic input-output model was developed by the Ministry of
Finance to both explain the characteristics and analyse the behaviour of the Sudanese
economy based on inter-industry analyses. The second attempt was initiated by the
development of the Chenery—Strout two-gap model of development.) The main
objective of this model is the projection of key economic variables needed in the
process of the formulation of development plans and programmes. The third attempt
was made in the fiscal year 1986, when the Ministry of Finance and Economic
Planning constructed a MEM to be used for policy analyses and forecasting of major
macroeconomic fundamentals during the Four-Year Salvation Program for Economic
Development 1987-1990. In 1990/91 the Chenery—Strout two-gap model of
development was again employed by the Ministry of Finance in the formulation of
the National Comprehensive Ten-year Strategic Plan (1992-2002). Besides these
attempts, the government was also working with the IMF to construct and implement
a monetary policy framework. For example, the IMF (2008) suggests the use of
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different econometric techniques to focus on the impact of both money supply growth
and the developments in the nominal exchange rate on domestic inflation. These
include the single equation model, recursive Structural VAR (SVAR), and the vector
error correction model. The empirical results of these models are provided in three
different models to enable checking the robustness of the estimated parameters for a
country with limited data coverage, data quality problems, and possible structural
breaks (Moriyama, 2008). The main conclusion is that the growth of the money
supply and the changes of the nominal exchange rate affect inflation with 18-24
months. There are also many private endeavours, ranging from single equation to
multi-sectoral models, with the main focus of evaluating the overall performance of
the Sudanese economy. For example, Hassan (1989) constructed a general
equilibrium model to analyse the economy-wide impacts of macroeconomic policies
and conduct sector-specific investigations, with the ultimate goal of delineating the
appropriate courses of action for economic recovery in Sudan. Alamin (1999)
developed an econometric model to analyse stabilisation polices in Sudan over 1970—
1994. The model develops linkages between monetary and fiscal policy instruments,
the exchange rate, and the target variables, including output, inflation, and trade
balance. Simulation results of the model indicate contrasting impacts on the target
variables. Arabi (2002) built a MEM to evaluate macroeconomic policies and to
forecast key macroeconomic variables in Sudan based on the standard Keynesian
income-expenditure approach.

After South Sudan’s secession in 2011, many very interesting empirical studies began
to reinvestigate the macroeconomic performance of the country. For example,
Abdoun (2012) indicated that fiscal monetisation, reserve money, wages, and the
exchange rate are the key driving forces of inflation dynamic in Sudan. These
findings were based on a small macro model including three equations: an equation
explaining price developments for tradable goods, an equation explaining price
developments for non-tradable goods, and an equation deriving inflation as a function
of both tradable and non-tradable inflation. Gerling (2012) showed that multiple
exchange rate systems, coupled with restrictions on access to foreign exchange at
official rates, generate a high-risk environment for an economy’s competitiveness.
Alamir et al. (2014) explained that poor management of oil resources hindered the
diversification of the Sudanese economy and led to the current decline in the
country’s economic activity. They concluded that Sudan’s success in restoring
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macroeconomic stability will depend, to a large extent, on the government’s ability
for good governance of revenues from other sectors (especially from the mining
sector). Onour (2015) developed a small MEM to look at the domestic inflation
dynamics. The model includes growth in money supply, the parallel market rates, and
imported inflation. The study concluded that government spending and the impact of
the parallel market are the major driving forces explaining inflation dynamics in
Sudan, especially in the post-secession period. The analysis of exchange rate
behaviour also attracts the attention of many researchers. Based on a SVAR approach,
Abdalla (2016) concludes that exchange rate and price shocks have greater impacts
on fluctuations of domestic variables as compared to external shocks like the output
of the Arab countries and the price of crude oil.

3.2 Theoretical model

For the empirical analysis, this study employs the SVAR framework. SVAR
models,® their associated impulse response functions (IRFs), and variance
decomposition have become standard tools for macroeconomic policy analysis and
forecasting (see, e.g., Bernanke 1986; Blanchard and Quah, 1993; Lane and
Lutkepohl, 2008; Sims, 1986 and 1992; Taylor, 2004). These types of models were
introduced originally to criticise the unrestricted tendency of the standard VAR
approach®to permit the model to absorb too many parameters without a theoretical
framework allowing the accuracy of the findings to be tested.

The main advantages in relying on the SVAR methodology for macroeconomic
policy analysis and forecasting is that it uses a parsimonious set of macroeconomic
variables to model non-recursive structures of the economy. As noted by McCoy
(1997), the advantages also include the fact that economic theory can be used to
provide the necessary restrictions to estimate the parameters of the reduced-form
model.

SV AR models have been widely used to address two main macroeconomic questions.
First, how does the economy respond to different economic shocks? Empirical studies
in the SVAR monetary literature cover a wide variety of shocks. For instance,
monetary policy shocks were proposed by Sims (1980), Bernanke (1986), Christiano,
Eichenbaum, and Evans (1999), and Bovin and Giannoni (2006), among others. Oil
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price shocks were proposed by other researchers, such as Hamilton (1983), Blanchard
and Gali (2007), Kilian (2009), and Lippi and Nobili (2012). Fiscal policy shocks
were also discussed by some researchers, including Mertens and Ravn (2010) and
Marcellino (2006). The second question is: What is the contribution of the different
shocks to the business cycle? This question has been the subject of many empirical
studies (see, e.g., Blanchard and Watson, 1986; King et al., 1991; Cooley and Dwyer,
1998; and Chari, Kehoe, and McGrattan, 2008)

3.2.1 Specification of the Structural VAR Model
To construct the SVAR model for the Sudanese economy, this study uses:
AYL- == B(L)Yt—l + C(L)Xt + ut (1)

Equation 1 is the structural form, where Y; = (V1t, Y2t -, Yxt)' 1S @ K-dimensional
vector including a set of endogenous variables at time t=1,2,..,T. X;=
(X106 X¢ + -+, Xpme)' IS @ vector of exogenous variables. B(L) and C(L) are the pth
degree matrices of polynomials in the lag operator L, where p represents the number
of lags used in the SVAR setup. A is a non-singular matrix that includes
contemporaneous coefficients. u, is a white noise structural innovations vector. These
innovations are assumed to have mean zero and a covariance matrix E(ucuy) = Y,
where Y, is a diagonal matrix.

The main problem with the set of equations in (1) is that it is not possible to uniquely
determine the values of the model’s parameters. This is simply because the variables
have contemporaneous impacts on each other. However, it is possible to transform
the previous structural representation in (1) into a reduced-form to derive the standard
VAR representation. From the system of equation in (1), the reduced-form model
takes the following form:

Yo =D(L)Ye—q + E(L)X¢ + & (2

Where D(L) and E(L)are the pth degree matrices of polynomials in the lag operator
L with the n X n and n X k elements, respectively. D(L) and E(L) are obtained from
B(L) and C(L) by premultiplying with A"-1. g is a vector of reduced-form
innovations with E(e,) = 0, E(gg;_,) = 0 for £+ 0 and E(g.gl) = Q. The estimates
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of this reduced-form can be obtained by maximum likelihood, which, in this case, is
simply an ordinary least squares (OLS) estimation equation-by-equation.®”

The structural innovations and the reduced-form residuals are linked by the following
relationship:

uy = Agg 3
which indicates that
Y, = E(Ag (A" 4)

From Equation (4), the matrices A and Y, can be recovered if sufficient restrictions
are imposed on them. Since Q in the reduced-form is a symmetric matrix, there are
only (n? + 1)/2 free parameters to be estimated, which requires at least (n? — 1)/2
restrictions to be imposed on the system of equations. Generally, restrictions are
imposed depending either on some previous results or on the basis of economic
theory. The structural parameters can be recovered through a simple maximum
likelihood estimation technique by assuming that the structural error terms are jointly
normal. In the first step, Q is estimated by:

T
0= (1/T)Z 86!
t=1

where € are the OLS residuls associated with each equation in the system.
3.2.2 Identification of the SVAR model

The structural shocks in the SVAR model of this study are identified by placing
restrictions on some of the contemporaneous relationships among the system’s
variables, as shown in the following equation:
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Uyed 1 0 0 0 0 0 Vrewed
Uilp 0 1 0 0 0 0 Sfﬂp
0 a3, 1 0 0 0 &y 5)
0 ayy a43 1 0 aye|| &n
0 0 asz asy 1 aggl| Ems
g1 A2 A3 Aea Ags 1 Eex

The 6 x 1 vector of macroeconomic variables in the system of equations (5) is
divided into two blocks of shocks, as follows. The domestic shocks are represented
by an output shock (uy), a domestic price shock (uy), a money supply shock (ups),

and nominal exchange rate shocks (uey). The external shocks are represented by
world output shocks (uy,gqp) and oil price shocks (uei1). €y, €xy Ems Eexs Ewgdps Eoil
on the right-hand side of the system of equations (5) represent the residuals of the
reduced- form model. It worth noting here that the reason of including only these
variables is that the model is highly parameterized, which would imply that we could
encounter degrees of freedom problems when including several variables or many
lags (Haug et al., 2013). It is also important to note that the study does not include
some variables, such as tax revenues, government spending, real wages due to a
problem of data availability.

Each non-zero aj; coefficient in Equation (5) implies that variable j affects variable i

contemporaneously. The coefficients on the main diagonal are normalised to 1, while
other entries in the matrix are constrained to be zero. The explanations for zero
coefficients (restrictions) are as follows: domestic variables are assumed not to have
any impact on the foreign variables, as indicated by the zero coefficients in the first
two equations. This reflects the assumption that the Sudanese economy is small. On
the other hand, foreign shocks are assumed to affect domestic macroeconomic
variables contemporaneously. A world real output shock (wgdp) is ordered before
commodity price (oil) shocks following the empirical SVAR literature (see, e.g.,
Christiano et al., 1996; Cushman and Zha, 1997; and Lawson and Rees, 2008).

The third and fourth equations of the model reflect the equilibrium in the goods
market. The third equation assumes that the domestic real output (y) responds to oil
prices contemporaneously. Meanwhile, the fourth equation allows the domestic price
to respond contemporaneously to the oil price, the domestic real output, and the
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exchange rate. Similar to many previous empirical studies, the model structure
assumes that money supply, exchange rate, inflation, and world real output do not
affect the domestic real output contemporaneously; instead these variables are
assumed to have an impact only with a lag (see e.g., Berkelmans 2005; Cheng, 2006;
Dungey and Pagan, 2000; Kim, 2003; Lawson and Rees, 2008; and
Thanabalasingam, 2013, among many others).

The fifth equation in the system relates to the money supply representing the
monetary authority reaction function. The assumption here is that money supply
responds contemporaneously to other domestic variables. The sixth equation allows
the exchange rate to respond contemporaneously to all other variables. This is
justified by the fact that the exchange rate variable is a forward-looking asset price
(Kim and Roubini, 2000).

3.2.3 Shock analyses

Having estimated the parameters of the SVAR model, the next step will be to analyse
the dynamics of the system through IFRs. IFRs are used to investigate the dynamic
interactions of given variables in response to various shocks within the system.
Generally, IFRs produce the time path of the dependent variables in the system of
equations in a SVAR to shocks from the system’s explanatory variables. Any kind of
these shocks would either decline to zero or die out gradually in a stable system of
equations, whereas an unstable system of equations would generate an explosive time
path.

4. Data and estimation results
4.1 Data

This study considers annual observations over the period 19602015, since GDP is
available only at an annual frequency. The variables selected to be included in the
SVAR model, their descriptions, and their sources are presented in Table 2.
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Table (2): Description and sources of variables

Variable Description Source

y Real GDP Ministry of Finance

T Consumer Price Index Ministry of Finance

ms Money Supply Central Bank of Sudan

ex Nominal Exchange rate per USD (log)  Central Bank of Sudan

oil Annual Crude Oil Price us Energy Information
Administration (EIA)

wgdp World Real GDP World Development Indicators

4.2 Estimation results
4.2.1 Patterns of Key Macroeconomic Aggregates in Sudan

As indicated in the introduction that the secession of South Sudan represents the most
challenging shock that has created serious implications for the country’s
development. One of the strongest effects of this secession is that the Sudanese
economy has lost a sizeable portion of its oil revenues. This drastic change led us to
survey the patterns of major macroeconomic fundamentals separately over the oil and
non-oil periods. Table 3 provides the results, in which it is evident that the post-
secession period (non-oil period) has been marred by substantial macroeconomic
volatility. For example, in the post-secession period, inflation became much more
volatile, with volatility increasing more than threefold compared to the pre-secession
period. In the same way, growth and money supply volatilities increased substantially
during the non-oil period. Another important feature is that the selected
macroeconomic aggregates exhibited higher correlations, to some extent, while the
Sudanese economy was relying heavily on oil exports.

-69-



Macro-econometric Modelling for Policy Analysis in Sudan (1960-2015)

Table (3): Key statistics of Sudan’s macroeconomic variables

Statistic

Non-oil period  Oil period Overall period

Volatility y 4.007 2.445 3.920
T 37.56 10.58 33.03
ms 29.60 9.014 25.35
ex 0.448 1.249 1.542
Comovement with output T -0.057 -0.784 -0.204
ms -0.213 0.035 -0.233
ex 0.241 -0.545 0.321
Comovement with oil price y -0.514 -0.528 0.068
s 0.447 0.711 -0.006
ms 0.459 -0.371 -0.013
ex 0.107 0.290 0.736
Comovement with world vy 0.166 0.033 0.054
output
s -0.534 0.155 -0.341
ms -0.463 0.260 -0.310
ex -0.182 0.002 -0.291

4.2.2 SVAR results and discussion

A lag length of two is selected for this study, as this provides reasonable dynamics of
the system without shortening the estimation sample too much (Berkelmans, 2005).
The results are provided in Table 4. For the interrelationship between Sudan’s
macroeconomic variables, the results show that the exchange rate variable enters
significantly in both the inflation and the money supply equations. The significance
of the exchange rate in the price equation could be used as an indicator of the
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existence of an exchange rate path-through on inflation. This implies that nominal
exchange rate fluctuations are likely to affect the domestic price. When the SDG
depreciates against foreign currencies, the general level of prices in the economy will
increase. It is worth noting here that local currency depreciation poses critical
challenges to policy makers in their attempts to design and implement effective
monetary policies. This is simply because the Sudanese economy are a highly import
dependent economy, in which a large share of goods and services is imported. The
situation has become more difficult for the Sudanese authorities, given the fact that
the economy is currently experiencing higher levels of exchange rate volatility in the
parallel market. This, in turn, has led to the parallel market driving inflation in the
Sudanese economy as most agents depend on it to obtain foreign currencies needed
for imports of goods and services. Another important result that explains domestic
price fluctuations in Sudan is that the general price level responds contemporaneously
to the global oil price fluctuations. This finding is consistent with results from many
other studies, including Kilian (2009) and Baumeister and Peersman (2013). The
results also show that the nominal exchange rate enters significantly in the money
supply equation.

One important result from the SVAR model is that the rate of inflation in Sudan
responds contemporaneously to money supply growth. In fact, a significant positive
relationship exists between the two variables. This result implies that the monetarist
theory of inflation applies in the Sudanese economy, indicating that inflation
increases significantly if the money supply grows very fast. Recent estimates may
explain part of this finding. In Sudan, the money supply grew by 6 percentage points
in one year, from 21% in 2015 to 27.3% in 2016. Over the same period, CPI inflation
increased to 30.5% in 2016, up from 12.6% at the end of 2015. Figure 4 also clearly
shows some evidence of the co-movement between the two variables. The significant
impact of the money supply on inflation has important implications for monetary
authorities. Policy makers should pay more attention to avoiding excessive growth
rates of the money supply. This would help them to keep inflation under control.

As for the relationship between the money supply and the exchange rate, the
contemporaneous results indicate that the money supply enters significantly in the
exchange rate equation. This suggests that money supply can be considered as one
source for nominal exchange rate fluctuations. Real output appears to be insignificant
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in all domestic variables. Price, exchange rate, and money supply did not respond
contemporaneously to real GDP fluctuations.

Furthermore, if one looks at the impact of foreign variables on the domestic economy,
it is very clear that the coefficient representing oil price fluctuations enters
significantly in three equations: domestic output, inflation, and exchange rate. This
result suggests that oil price fluctuations could have some impact on macroeconomic
performance in Sudan. This is especially true given the fact that the reliance on oil of
the Sudanese economy has increased considerably over the past few years. In fact,
the increased reliance on oil over 1999-2011 has affected the structure of the
Sudanese economy and generated considerable challenges. This includes the
potential incidence of the Dutch Disease, whereby some productive sectors (like the
agricultural sector) were harmed and weakened. There is considerable debate over
the issue that oil revenues were not managed successfully enough to diversify the
economy. This, in turn, poses critical challenges for policy makers in their attempts
to mitigate the negative consequences associated with the loss of oil wealth. Of
course, oil price fluctuations in the global economy could be one of the important
issues that policy makers must consider in their policy reform agenda. With this in
mind, the significance of the oil price in the equations representing macroeconomic
variables indicates that a rise in the oil price could result in an increase in production
expenditure that then negatively affects real output and slows the overall economy.

The results also indicate that the Sudanese economy responds, to some extent, to
fluctuations originating from real world output. This can be seen by the significance
of the coefficient representing real word output in the nominal exchange
rate equation.

Table (4): Estimation of SVAR Contemporaneous Coefficients

Restriction | Estimate | Z-statistic Prob. Restriction | Estimate Z-value
as; 9.644957 | 70.24286 | 0.0000 asg -100.9410 | -12.55834 | 0.0000
Ay -54.41954 | -18.82994 | 0.0000 ag1 -0.280622 | -2.788793 | 0.0053
Ay3 -4.754142 | -0.252536 | 0.8006 A2 -2.196969 | -16.02037 | 0.0000
e -135.2173 | -11.16607 | 0.0000 ag3 -0.002738 | -0.014161 | 0.9887
Ays 22.33140 | 10.92792 0.0000 A4 -0.699484 | -9.819637 | 0.0000
ags -2.774403 | -0.200087 | 0.8414 ags 0.701854 | 5.927234 | 0.0000
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Having estimated the contemporaneous coefficients of the SVAR model, the
discussion now moves to the understanding of dynamic relationships in the Sudanese
economy. To that end, the study applies IFRs. IFRs are used to measure how a sudden
and unexpected change (structural shock) in a single variable in the system will
impact the domestic macroeconomic variables. The results are reported in Figures 6-
9. Itis worth noting here that the graphical results of IRFs are presented together with
two standard deviation bands. A graph of a given IRF indicates lack of significance
when the bands include a zero line. In each graph, the solid line describes the IRF,
while dotted lines correspond to 95% confidence intervals for the IRF.

As for the estimated impulse responses on domestic real output to various shocks in
the system, the results of Figure 6 show that, at period 1, real GDP does not elicit any
responses to shocks emanating from the price level, exchange rate, and money supply.
At later periods, insignificant responses appear. It is also evident that the response of
real GDP to its own shocks is significant and positive until the third year after the
shock, when it becomes insignificant.

The strongest impact of system’s shocks can be found on the price level to its own
fluctuations (Figure 7). This response remains significant until period 5 and can be
explained to some extent by the continuous increase in food prices and the increasing
cost of imports resulting from a weakening domestic currency. The results of Figure
8 show that the money supply responded statistically significantly to not only its own
fluctuations but also shocks originating from the price level in years 2 and 3,
respectively, after the shock.

Finally, the results of Figure 9 indicate that the macroeconomic variable that
fluctuates most in Sudan is the exchange rate. For example, price level shocks have
statistically significant impacts on exchange rate fluctuations up to the second year.
Similarly, exchange rates respond significantly to shocks coming from money supply
shocks. In addition, exchange rates respond significantly to their own shocks for up
to two years.

The results do not show any responses of the domestic variables to shocks emanating
from the world oil market. Analogous results also hold for the responses of domestic
variables to real world output shocks. Negligible and statistically insignificant results
are seen for all variables, except for the money supply at period 1 where the results
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are statistically significant. However, this response is short-lived, as the impact
dissipates almost immediately (see Figure 8).

Figure (6): Impulse Response Function on Sudan Real Output
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Figure (7): Impulse Response Function on Price Level
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Figure (8): Impulse Response Function on Money Supply
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Figure (9): Impulse Response Function on Exchange Rate
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5. Conclusions and policy implications

After almost seven years of economic adjustment and policy reform, the Sudanese
economy continues to suffer strongly from macroeconomic volatility generated by
South Sudan’s secession in 2011. In fact, many macroeconomic variables are
currently experiencing unprecedented levels of volatility. These variables include
exchange rate, price level, and money supply, to name just a few. This higher level
of volatility poses critical challenges for economists and policy makers in their
attempts to find ways to facilitate the country’s economic recovery. Given that many
efforts have been made over the past few years, policy makers need to look at what
has been forgotten in their attempts to maintain macroeconomic stability. Part of their
attention should be given to the econometric tools they must consider. In fact, it now
seems timely for policy makers in Sudan to take serious steps in building their own
macroeconomic model. The use of such a model will provide the foundation for
macroeconomic policy analyses and forecasting. Of course, this type of modelling
will possibly complement other policy tools being considered by Sudanese policy
institutions where policy makers have expertise. To that end, the current study tries
to estimate a structural vector-autoregression (SVAR) model for Sudan over 1960—
2015. The main purpose here is to investigate how selected macroeconomic
indicators in Sudan dynamically react to a set of internal and external shocks. Shocks
considered in the SVAR setup are those associated with real output, money supply,
exchange rate, price level, real world output, and the global oil price. The structural
shocks in the SVAR model are identified by placing restrictions on some of the
contemporaneous relationships between the macroeconomic variables in the system.

The examination of the contemporaneous relationships reveals that the exchange rate
variable enters significantly in both the inflation and the money supply equations.
Therefore, policy makers need to put more effort into ensuring exchange rate
stability. More emphasis should be given to the unification of the two exchange rates
(official and parallel exchange rates) with further exchange rate flexibility. The
contemporaneous relationship between exchange rate and inflation could also be
another important reason why monetary authorities should place more emphasis on
exchange rate stability.
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The results also indicate that the inflation variable enters significantly in both the
money supply equation and the exchange rate equation. This implies that the
economic reform agenda should also put some effort into dealing with inflation
instability. Given the fact that the economy is currently experiencing persistent
double-digit inflation, policy makers need to maintain a tighter monetary stance for
a considerable period of time to address high inflation rate pressures. Similarly,
money supply enters significantly in the exchange rate equation, while real GDP
appears to be insignificant in all other equations for domestic variables.

As for the impact of foreign variables on the domestic economy, the results tell us
that the coefficient representing oil price fluctuations enters significantly in three
equations: domestic output, inflation, and exchange rate. In the same way, world
output fluctuations enter significantly in the exchange rate equation.

Based on the impulse response functions’ analysis, the empirical results indicate that
the domestic variables are responding significantly to their own shocks only at short
horizons. No domestic variable is found to play any role over longer horizons. The
results also show that foreign shocks do not seem to have significant impacts in
explaining the fluctuations in domestic economy.

Generally, the study concludes that the higher levels of macroeconomic volatility in
Sudan, especially after the South’s secession, can be interpreted as being due to
domestic shocks, to a large extent. These are generated, to some extent, by poor
macroeconomic management and self-inflicted policy mistakes. In marinating
macroeconomic stability, fiscal and monetary authorities should prioritise the
understanding of the sources of these higher levels of macroeconomic volatility. They
should consider intensifying considerable efforts to diversify the economy away from
the oil industry. In fact, they need to use revenues from the oil industry and other
industries, like gold production, to develop other real sectors, such as the agricultural
sector. This will help to render the economy less vulnerable to fluctuations and crises
associated with oil.

As a further possible extension of this work, it would be very interesting for future
research in this area to include fiscal policy instruments to measure how shocks
associated with fiscal policy will impact the performance of other variables in the
system. It is very important to illustrate here that why the current study does not
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consider the use of the recently developed methodology, the so called “Dynamic
Stochastic General Equilibrium (DSGE) models”. This is simply because the
applicability of DSGE models in poor developing countries (like Sudan) with less
developed and incomplete markets is questionable given the fact that these models
placing greater emphasis on full micro-foundations of representative agents of the
economy (households, firms, and monetary authority). Accordingly, future research
should consider applying this type of modelling when appropriate data are available.
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Footnote

(@ Following the South’s secession, Sudan’s economy lost almost 75% of oil production,
approximately 55% of fiscal earnings, and roughly two-thirds of foreign exchange earnings
(The World Bank, 2014).

@ The development of DSGE model has its origin from the seminal research of Kydland and
Prescott (1982) and Long and Plosser (1983).

© As a result of increased import costs and money supply expansion reflecting accelerated
deficit financing.

) The two-gap model was pioneered by the contributions of Chenery and Strout (1966) as
an extension of theHarrod—Domar model of economic growth. The main feature of this
model is that the achievement of a target growth rate in less developed countries like Sudan
is restricted by two potential gaps: the gap between domestic savings and the required
investment (savings gap), and the gap between export revenues and the imports (trade gap).
The first gap requires foreign direct investments, while the second one requires foreign aid
to be filled.

©®) Good illustrations of these types of models can be found in Amisano and Giannini (1997).
® The VAR model was introduced by Sims in 1980 as an alternative to the traditional large-
scale macroeconomic models when the theoretical and empirical support for these models
became increasingly doubtful [see Bjgrnland (2000) for more details on these models].

(™ According to Enders (2004), an estimator from OLS method is asymptotically unbiased and
efficient.
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Abstract

The objective of this study is to investigate the spatial and temporal variations in economic growth
and productivity of the Middle East and North African countries over the period 1970-2014. The study
employs standard growth accounting approach to measure and decompose growth of total output into
contributions from technological progress and factor accumulation. It also tests the hypothesis of
regional convergence in the neo-classical framework. The results of the study suggest that oil-
dependent economies have shown significant growth variations that may be associated with
movements in oil prices. In most oil-based economies, growth rates of per capita GDP and per worker
GDP are quite meagre due to rapid growth in population and labour force (both nationals and
immigrants). The results of growth accounting indicate that output growth in the region is due to the
accumulation of factor inputs, while TFP does not play a significant role. Both B and o tests of
convergence suggest that there is convergence in per worker GDP (labour productivity) and per capita
GDP. The study recommends the adoption of large scale structural reforms to achieve sustained long-
run growth in addition to the economic diversification of the individual countries to reduce dependence
on single sources of income and employment would diminish the volatility of income and
employment.
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An Analysis of Economic Growth, Productivity and Convergence
of Middle East and North African Countries

1. Introduction

Economic performance of the Middle East and North African region
(henceforth, MENA)® is quite dismal despite having abundant natural resources,
especially oil and natural gas. Sustaining stable economic growth is one of the
central problems facing most of the MENA countries. Countries in the MENA
region are similar in many respects like shared history, language, culture, geography
and political regimes. Despite being similar on so many fronts, there are important
differences as well. In the economic sphere the region can be divided into two sets
of countries: First, those having a large reserve of oil (oil-rich countries) and are net
exporters of oil. Second, countries having little or no oil reserve (non-oil countries)
and are net importers of oil. Individual countries in the region are substantially
different in terms of resource endowments, population, economic size, living
standards, public-private sector balance, trade and financial connections with other
parts of the world. To any naive observer, it may seem that the economic problems
of these two groups of nations are quite different, and there is no need for the joint
study of these two groups. The first group, with large rent inflows from oil exports
and little population to support (in most of the cases), is placed in the altogether
different sphere in contrast with the second group, where resources to support their
respective populations is quite limited. There are at least three channels through
which these two groups are interconnected and need to be studied in conjunction
with each other: The first is labour migration from resource-poor nations to
resource-rich ones and remittance flows thereby; the second is capital flows
(investments, aids and donations); last but not least, is continuous political events
like wars, conflicts and revolutions having regional repercussions.

The literature largely adopted the ‘resource curse’ theory to explain the dismal
performance of many resource-based economies. The basic argument of the
resource curse theory is that economies that are heavily dependent on natural wealth
are less likely to do well both on the economic and political fronts. The theory is
well supported by empirical studies most notably carried out by Sachs & Warner
(1995) which suggest a strong negative correlation between the availability of
natural resource and economic growth. Excessive dependence on natural resources
is estimated to cause Dutch disease®, weak human capital, lack of incentive
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towards work, volatility in revenues, political authoritarianism, corruption, and
violence and conflict. It constraints economic diversification as well in the MENA
region. All of these problems are apparent. Further, dependence on oil revenue
makes them vulnerable with respect to demand and price fluctuations in the world
oil market. Extreme dependence on oil in both groups of countries is likely to make
their growth unsustainable and volatile. Dependence on oil creates a state-led
development model for most of the countries in the region. However, re-orientation
of policies towards higher efficiency and growth led by the private sector has
remained elusive across the region (Yousef, 2004). Further, political events in the
form of war, revolution and violent conflicts are also detrimental to regional growth.

With this background, the purpose of this study is quite restricted, where we try to
focus only on the economic performance of the MENA countries with three specific
guestions:

1. Isthe long-term economic performance as measured by the growth of gross
domestic product (GDP) satisfactory?

2. Does total factor productivity (TFP) play a significant role in sustaining
growth?

3. Isthere a convergence of income among MENA countries?

While exploring these issues, we also try to understand the interconnections and
interdependencies of oil and non-oil economies.

The remainder of the study is organised as follows. Section 2 will present a brief
review of the past studies on the growth performance of the MENA countries.
Section 3 will discuss the empirical model of growth accounting approach for
measurement of growth in output and the relative contribution of various factor
inputs. Again, a brief survey of the convergence hypothesis will be dealt with in
section 3. Section 4 describes the variables and data sources employed in the study.
Section 5 will discuss the evolution of growth dynamics in MENA, decomposition
of output growth into contributions from labour, physical capital, human capital and
TFP and empirical testing of the convergence hypothesis is conducted. Lastly,
section 6 will provide concluding remarks.
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2. Brief Review of Literature

MENA region accounts for approximately 55.6 % and 27.7% share in the global oil
and gas reserves, respectively (Arab Monetary Fund, 2016). As such, according to
the classical growth theory, natural resource endowments of MENA countries are
believed to allow sustained growth over a long period. Nevertheless, past literature
has provided mixed results regarding MENA countries’ growth performance.
The first detailed analysis of the regional growth of MENA was done by Barlow
(1982). The study was ambitious in the sense that it first tried to prepare a
comparable data set of per capita Gross National Product (GNP) for all of the
twenty-three countries over the period of 1950-1972. The study found that oil-
exporting countries were growing at a higher rate than non-oil countries. Political
factors like war, civil war and decolonization were also playing a significant role
and affected growth performance negatively. Countries with rapid population
growth were growing at a slower rate. While ascertaining the determinants of
economic growth, Barlow (1982) pointed out that the oil industry has directly or
indirectly contributed positively to both groups of economies. However, this
windfall of oil wealth was not translated into improving the living standards of the
masses and achieving sustained growth rates. Accordingly, the region observed
high levels of unemployment, low quality of education and less skilled workforce
(Arab Monetary Fund, 2016). Through a study to analyse the long-run growth of
sixteen MENA countries over the period of 1980-2000, Hakura (2006) also verified
the weak growth performance of both oil-resource rich and poor countries. Large
scale intervention of the government sector in economic activities of Gulf
Corporation Council (GCC) countries, poor institutional quality and political
instability have constrained the growth record of the MENA region as a whole.

Esfahani (2009) endeavoured to investigate the role of social contracts in the
MENA region that may throw light on why less interventionism has not been
associated with better economic performance in the region. The more
interventionist governments with fewer resource rents at their disposal moved
earlier to generate revenues through export promotion. This created a growing
private sector in favour of reform and engagement in globalization. Countries with
larger resources developed more inward-oriented private sectors that were less
inclined to support the export promotion and policy dynamism. The study
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concluded that policies needed to initiate and enhance growth in each country have
many specific components that require extensive local expertise. Through the study
on economic growth and investment in the Arab world over the period 1960-2000,
Sala-i-Martin & Artadi (2003) relates the poor performance of both oil and non-oil
producers to investment. The decline in the investment rate during the last two
decades in the region is probably a consequence, not a cause, of this slowdown. The
decline in the overall growth rate has led to a substantial fall in investment rates
over the years. The study concluded that the low quality of investment projects is
the key determinant of slow growth. The excessive reliance on public investment,
the low quality of financial institutions, the weak business environment and the low
guality of human capital have led to systematically unproductive investment
decisions and, thus, low economic growth.

While ascertaining the determinants of economic growth, Makdisi et al. (2007)
asserted that conventional factors of production played a minimal role in the
economic growth of MENA countries. Especially, capital accumulation and
international trade are found to be less beneficial to economic growth. Moreover,
external shocks in the form of volatile oil prices, modest levels of human capital
formation and negligible or negative role of total factor productivity have a
substantial negative effect on growth performance. Abu-Qarn (2007) and Guetat
(2006) considered the impact of economic and non-economic factors on the
economic growth of the MENA region. Growth accounting exercises showed that
total factor productivity has often been found to be negative or detrimental to
growth. Corruption and low bureaucratic quality have overwhelmingly mitigated
the positive effects of human capital formation. The past empirical literature has
shown that financial development is one of the most significant factors of economic
growth. In this context, Hassan et al. (2001 a, b) endeavoured to explore the nexus
between financial development and economic growth in low, middle and high-
income countries using vector autoregressive (VAR) framework. These studies
found a positive and significant relationship between financial development and
economic growth in The Organisation of Islamic Countries (OIC). Moreover, short
term multivariate analysis suggests one-way causality running from growth to
financial development. The positive and significant relationship between financial
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development and economic growth in the Arab world has been further verified by
the studies of Hassan et al. (2007), Zirek et al. (2016), and Yu et al. (2016).

3. Methodology

The selection of countries is based on the availability of continuous and comparable
data. For economic growth and convergence analysis, we needed data of aggregate
output, population and workers. For growth accounting exercise data of inputs
(labour, human capital and capital stock) is also needed. We employ standard
augmented Solow (1957) model to measure and decompose changes in aggregate
output into factor accumulation and TFP. TFP can be defined as a ratio of aggregate
output index to aggregate input index. Productivity improvements can be achieved
either by an increase in the output given a certain amount of inputs or by a decrease
in inputs given a certain amount of output.

3.1 Growth Accounting

The basic idea of growth accounting is to divide output growth into input growth
and factor productivity. Assuming neoclassical growth theory with two factors of
production (labour and capital), Solow (1957) conducted pioneering long-term
growth and productivity analysis. The author argued that a major part of the output
growth was not explained by labour and capital. The unexplained part, commonly
known as TFP, was attributed to improvement in the efficiency of these inputs. One
of the fundamental predictions of Solow (1957) model is that the long-run growth
is sustained by continuous improvement in TFP. Subsequently, literature flourished
vastly to empirically estimate the sources of growth in a cross-section of countries.
Mankiw, Romer, & Weil (1992) concluded that the augmented Solow model
accounts for over 80 percent of cross-country variation in income per capita.
However, Young (1995) and many recent studies argued that the growth miracles
of Asian Tigers (Hong Kong, Singapore, South Korea, Taiwan) were largely due to
a substantial increase in measured factor inputs.

The core arguments in the Solow (1957) model can be approximated by a simple
Cobb-Douglas® production function with capital and labour in effective units as
two critical inputs (Robert E. Hall, 1999), given by
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Y, = AKE(HLF® (1)

where Y, is output (real GDP), K is the stock of capital, HL is human capital
augmented labour force. A, is called TFP. TFP is often considered to be a measure
of efficiency over time, meaning how much a decision-making unit (country) has
progressed in efficiency between two consecutive periods. « is a positive exponent
representing share of capital in output. The process of estimating Equation (1) is
described as follows:

Taking the natural log of Equation (1), we get
logY; = logA; + alogK: + (1 — a) log(Hy) + (1 — a)log (L¢)...o...... 2

Equation (2) contains the main variables involved in the analysis of growth
performance, decomposition of growth and the convergence process discussed
below. We can write Equation (2) as

yt = at + akt + (1 - a)ht + (1 - Ol)lt ......... (3)

where small case letters represent the natural log of the corresponding capital letters.
The differencing of Equation (3) gives the growth rates of respective variables as
follows:

e = Ye-1) = @ —apq) +alky —ke—) + (1 —a)(hy — he—g) +
A-)l—L) )

Or it can be written as

Ayly = Ad/a + [a xAKK] + [(1- @ ) x Al/k] + [(1- @ ) x A/]

[output growth = technical progress + (capital share x
capital growth) + (labour share x human capital)] +
(labour share x labour growth)

Equation (5) decomposes output growth into technical progress (or improved
productivity) and input growth. Technical progress indicates an increase in output
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as a result of improvements in methods of production (efficiency), while holding
inputs as constant.

3.2 Convergence

To test the convergence hypothesis empirical literature largely relied on two
different concepts. The first, known as absolute or unconditional B-convergence,
occurs if a poor country tends to grow faster than rich ones interms of per capita
income, and thereby all countries converge to the common steady state (Barro &
Sala-i-Martin, 1992). Accordingly, we expect a negative relationship between per
capita income and its growth rate. The second, known as sigma convergence (o-
convergence) looks into the cross-sectional variation in income distribution. In this
context, convergence occurs if the dispersion—measured, for example, by the
standard deviation or coefficient of variation of output growth across a group of
countries or regions—declines over time (Sala-i-Martin, 1996). If at time t, the
dispersion in regional income distribution is smaller than an initial period, we can
say that o-convergence does occur. The basic mechanism underlying absolute
convergence is the principle of diminishing returns to labour and reproducible
capital. Under certain conditions, 3-convergence (poor countries tending to grow
faster than rich ones) tends to generate o-convergence (reduced dispersion of per
capita income or product). Theoretically, there may be a difference between the two
measures, but with real-world data, whenever we observe c-convergence, we also
observe -convergence (Sala-i-Martin, 1996).

Systematic formulation of B-convergence is derived from the seminal work of
Solow (1957). The model essentially describes a mechanism by which regions or
countries reach steady-state equilibrium. Despite the restrictive conditions of the
Solow model, two important conclusions can be drawn. First, regions will converge
to acommon steady state if the growth rate of technology, investment and the labour
force is identical across regions. Second, farther the country from its steady-state,
the faster would this country grow, which leads to a more general prediction that
poorer country will grow faster than richer countries. The movements of factors
across countries in search of higher returns would make this to happen. However,
according to Sala-i-Martin (1996), “convergence is more likely across regions of
the same country rather than between the countries because the structural
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differences are likely to be smaller across regions of the same country”. The formal
estimation of unconditional or absolute B-convergence involves the following
equation.

. _,—BT
%ln [%] = qa- [(1 eTB )] Inyio + o v (5)
where,y;, is the output of i-th country at the current period and y; is the output of
the same country at initial year. T is the time period of the study. The dependent
variable on left-hand side represents the average growth rate and the independent
variable on the right the hand side of the equation is the initial value of the output.
&jo,r denotes idiosyncratic term. For a given T, Equation (5) can be reformulated as

1 i
;ln BT;] = a+ Ayt Eor oo (6)

A negative value of the coefficient A indicates that the poorer regions are growing
faster than richer ones that will lead to convergence. Value of B can be interpreted
as the speed of convergence towards steady-state and is given as f = —In (TA +
1)/T. Positive A coefficient indicates divergence. The concept of o-convergence
asserts that dispersion, measured by the standard deviation of real per capitaincome
across countries shrinks over time. That is,

0 < Opg oo t=1,2,3..T

where o, is the standard deviation of log(y;;) across ith country and is given as

0= (E5es O — 70

where y;is the mean value of y;; at time t.

4. Data and Variables
This study uses annual time series data on real GDP per capita, GDP per worker,

the stock of physical capital, and human capital for a sample of 15 MENA
countries® from 1970-2014. The relevant data is drawn from Penn World Tables

-905-



An Analysis of Economic Growth, Productivity and Convergence
of Middle East and North African Countries

version 9.0 (Feenstra et al., 2015). To conduct a comparative analysis of growth
performance, we used output-side real GDP® at chained Purchasing Power Parity
(in Million 2001 US$). Real GDP per capita is obtained as a ratio of real GDP and
population. For the computation of real GDP per worker, we need a measure of the
labour force. For this purpose, we used a series on employment variable, which
gives the total number of persons engaged in economic activity. As a measure of
physical capital stock, we employ the real physical capital series, which is
constructed by using the perpetual inventory method as follows:

Ke=1;+(1-8)K4

where K; is the capital stock available at time t, K;_is the capital stock at time t-1,
4 is a constant depreciation rate, I, is the investment at time t. Capital stock series
in Penn World Table has been adjusted for differences in asset composition between
countries and over time. More specifically, capital stock is the accumulation of
depreciation-adjusted-investments in four types of assets: structures (including
residential and non-residential), machinery (including computers, communication
equipment and other machinery), transportation equipments and other assets
(including software, other intellectual property products and cultivated assets). The
human capital index is obtained on the basis of average years of schooling for the
population aged 15 and above, and an assumed rate of return for primary, secondary
and tertiary education as provided by Psacharopoulos (1994) survey of wage
equations. The annual data series on average years of schooling was interpolated
from the quinguennial data series provided by Barro & Lee (2013). Using these
inputs, the human capital index can be constructed as follows:

hit:e(b(sit)

where s;; represent the average number of schooling years of workers in the labour
force in country i and @(s;;) is a piecewise linear function, with a zero intercept
and a slope of 0.13 through the 4th year of education, 0.10 for the next 4 years, and
0.07 for education beyond the 8th year. Mincerian (1981), the rate of return to
education is 222t — @' (sir)

dsit
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As regards the last ingredient required by Equation (3), namely a, the PWT data
provide a variable labsh, which is an estimate of labour’s share, or 1 — a. The share
of capital input, a, is taken to be the one minus labour share. Empirically o is
estimated to be constant, but our study is more general in that the shares are allowed
to vary over time. Thornqvist (1936)(") dealt with TFP decomposition by measuring
the growth rate of a variable between two points intime, t — 1 and t, by logarithmic
differences and by using as weights the arithmetic average of the factor shares at
time t — 1 and ¢t (Equation 7). With this approach, the TFP growth is approximated
in the Hicks-neutral case by

(@r—a—1) = OV — Y1) — (@1 + ap)/2(ke — k1) + (1 = [ap—1 + ]/
2)(hy = hpr) + (1= [ @y + €e]/2) U = L)oo )

where (a;_q + a;)/2 is the average share of capita for period t —1 and t. TFP,
as given in equation by (a; — a;_4) is a Solow-residual that captures those changes
in output growth which are not accounted for changes in measured inputs.

5. Results and Analysis

5.1 Selected Statistics of MENA Countries

Table 1 provides basic statistics of some selected macroeconomic aggregates of
MENA countries. Not all countries in the MENA region have been included in our
sample, because of the data limitations. There are some important differences
between the countries in the region. While Iran, Turkey and Egypt had a population
of over 75 million each in 2014; Bahrain, Kuwait and Qatar had a population below
4 million. Similarly, GDP per capita varied significantly from a low of $4440 for
Syria to about $1,51,760 for Qatar. Another salient feature of the MENA region is
the rapid population growth of 2.32 percent® during the past four decades. This
growth rate is highest across all the regions of the world. The expansionary policies
for attracting the expatriate workforce to support various economic activities have
resulted in a population growth rate of 6.30% and 7.57% in Qatar and UAE,
respectively (Arab Monetary Fund, 2016). There are certainly other important
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differences between the countries which will be highlighted in the sections to
follow.

Table (1): Basic Macroeconomic Aggregates for Selected Countries in the MENA Region

Real GDP (Billion) Population (Million) Ca;f:'(TGh[:js‘;i:js)
Countries 1970 2014 1970 2014 1970 2014
Oil-dependent countries
Bahrain 4.32 53.29 0.22 1.36 19.55 39.13
Kuwait 102.03 260.11 0.81 3.75 126.30 69.31
Oman 4.61 161.08 0.75 4.24 6.15 38.03
Qatar 11.20 329.64 0.12 217 93.95 151.76
Saudi Arabia  201.24 1487.96 6.10 30.89 33.01 48.18
UAE 67.19 636.90 0.28 9.09 244.19 70.10
Iran 230.38 1218.37 29.28 78.14 7.87 15.59
Iraq 32.04 430.02 10.26 35.27 3.12 12.19
Algeria 93.34 509.31 14.96 38.93 6.24 13.08
Non-oil dependent countries

Turkey 233.09 1525.26 35.61 77.52 6.55 19.67
Tunisia 1421 118.66 5.17 11.13 2.75 10.66
Egypt 38.64 968.57 35.56 89.58 1.09 10.81
Jordan 5.31 88.01 1.74 7.42 3.05 11.87
Morocco 34.21 249.68 16.39 33.92 2.09 7.36
Syria 22.06 83.36 6.60 18.77 3.34 4.44
MENA 1093.87 8120.23 163.84 442.19 6.68 18.36
Oil 746.35 5086.69 62.77 203.85 11.89 24.95
Non-oil 347.51 3033.54 101.07 238.34 3.44 12.73

Source: Penn World Tables (9.0) and authors own calculations.

5.2 Evolution of Growth

This section examines the economic growth performance of the MENA region.
Here we restrict our focus to trace the economic growth of the individual countries
over a long time along with two subgroups of oil and non-oil countries. Table 2
displays average growth rates for all MENA countries from 1970-2014 along with
two subgroups of oil and non-oil countries. There is a great diversity in growth rates
across the region. GDP increased at a rapid rate as shown in column 6 of Table 2.
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In fact, three of the oil-rich countries hamely Oman, UAE, and Iraq achieved
double-digit growth rates during 1970-80. Although Kuwait and lIran have
substantial oil resources, they registered negative growth rates during the same
period. Furthermore, non-oil exporting countries, except Syria, performed relatively
well during 1970s mainly due to the remittances, foreign aid, foreign investment,
and trade from oil-exporting countries (Al-rawashdeh and Al-nawafleh, 2013)®,
For the region as a whole, when oil prices plummeted over the 1980s, there was a
sharp decline in the GDP growth rates. But there were significant differences among
the oil-rich and non-oil countries (see Table 2, column 3). The following decade of
the 1990’s witnessed a moderate recovery in growth performance because of the
rise in oil prices. Oil has been perceived to be used for fuelling growth in the MENA
region. Our analysis has partially confirmed this empirical observation; look at the
last two decades of high growth following a rise in oil prices.

Table(2): Average Annual GDP Growth Rates

Countries 1971-80 1981-90 1991-2000 2001-2014 1970-2014 Vo&tll)lty

C(1) C(2) C(3) C(4) C(5) C(6)
Oil-dependent countries
Bahrain 8.15 -1.56 7.80 10.53 5.79 2.23
Kuwait -1.94 -4.07 9.63 10.84 2.65 5.22
Oman 14.84 1.29 5.84 11.93 8.05 1.42
Qatar 5.22 -2.59 10.26 20.69 7.69 1.81
Saudi Arabia 8.02 -3.55 1.95 11.81 3.48 241
UAE 15.41 -2.94 4.37 7.00 4.56 2.28
Iran -5.16 2.16 9.71 5.96 5.36 2.71
Iraq 11.08 1.48 11.86 15.36 4.05 2.43
Algeria 9.27 -1.82 2.02 5.87 2.90 1.63
Non-oil dependent countries
Turkey 4.28 4,96 3.68 6.77 3.91 1.24
Tunisia 7.20 4.69 6.25 3.55 5.05 0.82
Egypt 4.86 5.51 10.93 9.44 8.32 0.81
Jordan 7.43 4.22 4.36 14.18 6.19 1.35
Morocco 5.71 7.52 2.26 6.27 452 111
Syria -2.35 -2.52 6.32 7.98 3.79 3.74
MENA 4,97 0.80 5.23 8.53 4.39 1.20
Oil 5.27 -1.90 5.21 9.17 411 1.61
Non-Qil 4.30 5.09 5.23 7.53 4.90 0.86

Source: Penn World Tables (9.0) and authors own calculations

Notes: 1. Growth rates are calculated using the OLS regression InY; = a;D; + a,D,+
asDs+ ay,Dy +B1 D1t + B, Dyt +B3Dst + B4 Dt + uy., Where D;, i =1,2,3,4 is a dummy for
each decade.
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Figure 1 shows the pattern of GDP growth rates for the MENA region during 1970-
2014, along with the two sub-groups of oil and non-oil countries. One salient
feature of this growth performance is its high volatility™?.

Figure (1): Annual growth rate of GDP (1970-2014)
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As shown in Figure 1 and the last column of Table 2, volatility is larger for oil-rich
countries (1.61) than non-oil countries (0.86). Implicitly, it indicates the
relationship between oil prices and economic growth. More specifically, economic
growth in MENA countries is a result of energy prices. During the 1980s, as energy
prices declined, the graph drifts below zero. For non-oil countries, however, it
remained fairly stable. This high volatility in growth rates is attributable to several
factors that are peculiar to the region. The most prominent among others include
lack of diversification which in turn increases vulnerability to external shocks
(Malik and Masood, 2020), perennial regional conflict, political instability (Makdisi
et al., 2007), low-quality investment projects, low human capital, underdeveloped
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financial institutions and large share of government in economic activities (Sala-i-
Martin and Artadi, 2003).

Table 3 and Figure 2 show how per capita GDP growth is evolving in the MENA
region. Several stylized features emerge. The annual growth rates are highly volatile
for the overall period. The volatility of oil-rich countries (3.88) is higher than the
regional (2.36) and non-oil countries (1.40) levels. Using a sample of 92 countries,
Ramey and Ramey (1995) found a statistically significant negative relationship
between volatility and growth. Large volatility, coupled with low growth rate,
which are very clear in the case of oil-exporting countries, serves as an indication
of the phenomena of “natural resource curse.” Hnatkovska and Loayza (2003) assert
that this negative link is not only statistically but also economically significant.
They argued that negative relationship becomes stronger for poor countries with
underdeveloped institutions, low financial development, and countries that are
unable to conduct countercyclical fiscal policies. For two consecutive decades,
some oil-exporting countries (Kuwait, Saudi Arabia, Qatar, and Iran) registered
negative growth rates and very high volatility. For over four consecutive decades,
the UAE had a negative average growth rate with the volatility of 6.10. After
controlling for simultaneous and reverse causality bias in the volatility and growth
relationship, Hnatkovska and Loayza (2004) estimated that one percent increase in
volatility decreases growth by 1.3 percentage points which represent a significant
drag on growth. Furthermore, from 1970-2014 the average growth rate of resources
poor countries such as Egypt, Tunisia, Morocco, Jordan, and Turkey, remained
relatively superior and even surpassed the major oil exporters where their average
growth did not exceed 2 percent (see Figure 2). Table 3 shows that the growth rate
of oil producers was negative during the early 1980s — period of a steep decline in
oil prices—while that of the non-oil producers was positive, but the region as a
whole registered negative growth rate. It shows that, despite substantial
heterogeneity between individual countries, the region as a whole is showing a
common trend of growth performance which is very disappointing.
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Table (3): Compound Average Annual Growth of GDP per capita

Country 1971-80  1981-90  1991-2000 2001-2014 1971-2014 volatility
Oil-dependent countries

Bahrain 2.22 -4.62 4.68 4.24 1.58 5.32
Kuwait -7.62 -8.00 10.06 5.19 -0.08 25.86
Oman 9.40 -2.99 4.04 7.04 4.37 2.58
Qatar -1.52 -9.42 7.85 7.76 131 6.86
Saudi Arabia 2.33 -8.13 -0.65 8.94 -0.28 7.69
UAE -0.54 -8.24 -0.84 -2.51 -2.79 6.10
Iran -8.03 -1.64 8.01 471 2.95 5.20
Iraq 7.59 -0.92 8.50 12.16 1.18 3.62
Algeria 6.21 -4.64 0.23 4.19 0.67 3.49
Non-oil dependent countries

Turkey 1.88 2.84 2.07 5.27 2.10 2.06
Tunisia 4,77 2.06 4.59 2.52 3.16 1.19
Egypt 2.58 2.73 8.88 7.37 6.01 1.12
Jordan 4.36 0.33 1.04 10.25 2.62 2.61
Morocco 3.36 5.23 0.79 5.07 2.78 1.68
Syria -5.60 -5.66 3.46 6.51 0.98 8.87
MENA 2.09 -2.09 3.26 6.51 2.01 2.36
Oil 1.69 -5.34 3.12 6.76 1.35 3.88
Non-Qil 1.88 2.56 3.36 5.83 2.82 1.40

Source: Penn World Tables (9.0) and authors own calculations.
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Figure (2):Annual Growth Rate of Per Capita GDP
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5.3 Growth Accounting

In this section, growth accounting exercise is conducted to shed some light on the
contribution of different factors of production to economic growth. Our past
discussion suggests that MENA countries are prone to high volatility in growth
pattern, it is, therefore, crucial to identify the various sources of growth, basically
to account for this volatility. Most of the countries in the region are dependent on
oil revenues to fuel their growth. The fluctuations in the international energy market
directly or indirectly affect the growth prospects of the economies. Understanding
the sources of growth and their relative contribution is, therefore, critical for
designing policies for sustaining growth. Our focus here is on the structural
determinants of long-run growth as predicted by standard augmented Solow (1957)
model.
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Table (4): Growth Accounting for Selected Countries

Contribution from

Country Output growth

Labour  Capital Human capital TFP
Oil-dependent countries
Bahrain 4.02 1.89 4.10 0.43 -2.42
Kuwait 0.13 1.14 3.28 0.21 -4.62
Qatar 6.29 212 5.14 0.38 -1.46
Saudi Arabia 3.24 1.54 2.49 0.38 -1.19
Iran 2.04 0.98 3.26 0.53 -2.78
Iraq 5.41 0.60 2.60 0.27 1.69
Non-oil dependent countries
Turkey 4.06 0.86 2.53 0.70 -0.04
Tunisia 4.54 1.20 2.02 0.91 0.39
Egypt 5.35 1.01 3.99 0.67 -0.34
Jordan 4.42 1.94 3.19 0.80 -1.53
Morocco 3.92 1.52 232 0.62 -0.58
MENA 3.68 1.04 293 0.54 -0.83
Oil 3.19 0.99 3.08 0.37 -1.29
Non-oil 4.60 1.21 2.70 0.68 -0.14
Comparators
India 5.37 1.50 2.13 0.78 0.96
China 6.57 1.22 3.42 0.79 1.14
Brazil 3.76 1.35 2.08 0.72 -0.39
Singapore 6.82 1.59 4.32 0.75 0.14
Japan 2.48 0.27 251 0.35 -0.65

Source: Penn World Tables (9.0) and authors own calculations.

Table 4 and Figure 3 report growth accounting estimates for selected MENA
countries™® for the 1970-2014 period. These results are derived using Equation (5)
in section 3.1. In Table 4, the growth rate of real GDP per capita is decomposed into
contributions from the growth rates of labour, human capital, physical capital, and
TFP. Our first observation is that all countries with the exception of Irag and Tunisia
have negative TFP growth rates. In the case of Iraqg, TFP contributes about 31
percent in per capita GDP growth, while in the case Tunisia, TFP contributes about
8.5 percent. Over time, the MENA region as a whole registered negative TFP
growth relative to the benchmark countries (see Table 4, comparators). It indicates
lower production efficiency in the region. The negative productivity is the major
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factor in the sluggish growth performance of MENA countries. These findings are
in line with Makdisi et al. (2007) and Abu-Qarn and Abu-Bader (2007).

Figure (3): GDP Growth Rate Decomposition (1970-2014)
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Table 4 shows that the contribution of human capital to the GDP growth is meagre
across the countries for the entire period (1970-2014). Non-oil producing countries
have shown improvements in human capital which augmented GDP growth. Our
findings point out that labour and capital are the dominant factors of growth
followed by human capital. TFP does not seem to play any significant role, rather
it is detrimental to the growth performance of MENA countries. An important point
to highlight here, however, is that TFP is a residual measure which embodies other
factors affecting growth which are not included in labour, physical capital and
human capital. Makdisi et al. (2007) regressed TFP growth on a series of relevant
variables to assess their relative contribution. The main repressors’ were the quality
of institutions, inflation rate, the initial income, initial enrolment rate in primary
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school, index of natural resource abundance. At low values of capital share, the
results indicated that institutions and stock of human capital have positive effects
on TFP growth. Inflation rate and natural resource abundance had a negative
influence on productivity. However, initial income with negative sign points
catching-up effect on productivity. With a higher value of the capital share, only
initial income and human capital remained statistically significant. All these
empirical findings emphasize the adoption of policies that will lead to an
improvement in productivity growth.?

5.4 Convergence

Table 1 shows that there are large differences in per capita GDP and its growth rates
(Table 2) across countries in the MENA region. Therefore it is pertinent to test
whether this cross-country difference has decreased or increased over time.
Alternatively, we can decide if there is convergence or catching-up among various
countries in the region. Following section 3, we analyse two types of convergence,
namely absolute B-convergence and §-convergence.

Figure 4 shows the dispersion—measured as the coefficient of variation—of per
capita GDP across MENA countries for the period of 1970-2014. The figure
portrays a clearly declining trend in cross-country dispersion of income. The
dispersion declined from 1.83 in 1970 to 1.52 in 1974. Thereafter, it rises to 1.88 in
1980 and then registered a continuous decline. For the overall period, we found the
standard deviation of per capita income to be less than one (0.61); therefore we
accept the hypothesis of §-convergence at five percent level of significance with R?
of 80 percent (Table 5).
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Figure (4): Dispersion of Income across MENA Countries, 1970-2014
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Table (5): Estimation of the a-convergence

Coefficients t-Statistic P-value
Intercept 36.15 13.31* 0.00
time -0.018 -12.79* 0.00
R Square 0.795

Source: authors own calculation. * indicates 5% level of significance

Table 6 and Figure 5 displays the average growth rate of per capita GDP for each
country from 1970-2014 against the log of per capita GDP in 1970. The cross-
country variation in growth rates is very clear in Figure 5. A visual inspection of
the table reveals that the hypothesis of absolute B-convergence holds true in our
study. As the countries that were rich in 1970, for example, UAE, Qatar, Kuwait,
registered slow (even negative) growth rates over the time period, while initially
poor countries, for example, Egypt, Morocco, and Jordan registered rapid growth
over time. Table 6 reports the estimation results of absolute 3-convergence. The
hypothesis of absolute -convergence hold true for our dataset since B has a negative
and significant value of -0.10 and R? is 72 percent (Table 6).
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Table (6): Estimation of B-convergence (Dependent variable is Growth rate)

Coefficients t-Statistic P-value
Intercept 0.116121 6.893712* 0.00
In(GDP pc,1970) -0.01066 -5.90211* 0.00
R Square 0.728

Source: authors own calculation. * indicates 5% level of significance

Figure 5 shows that the relationship between growth rate and initial level of per
capita GDP is negative that reinforces the results of growth regression summarised
in Table 6.

Figure (5): Convergence of Per Capita GDP across Countries
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The results in Table 5 and Table 6 show that 8-convergence and absolute [-
convergence holds true for our sample countries, implying that initially poorer
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countries grow more rapidly than rich ones, and dispersion in per capita income
decreased over the 1970-2014 sample period.

6. Conclusions

The present study explores the long-run growth of the Middle East and North
African region from 1970 to 2014. Specifically, the study focuses on three issues:
Temporal and spatial variability of economic growth, convergence of income and
role of total factor productivity across the MENA region.

Our findings indicate that oil-dependent economies have shown significant
variations in growth which can be linked with the fluctuations of oil prices. Due to
the rapid growth of population and labour force (both nationals and immigrants) in
most of the oil-based economies, growth rates of per capita GDP and per worker
GDP are quite meagre. The output growth in the region is due to the accumulation
of factor inputs, while TFP does not play a significant role (except Irag and Tunisia).
Our findings point out that labour and capital are the dominant factors of growth
followed by human capital for all the MENA countries. Both absolute B and o
measures of convergence suggest that there is convergence in per capita GDP. The
statistical results of our study have some policy implications including an urgent
need for policymakers and governments of the respective countries in the region to
undertake structural reforms (meaningful human capital development, research and
development, financial sector development, economic openness and strong private
sector) aiming at sustaining long-run growth rate. Particularly, TFP growth needs
to be improved by raising the efficiency of input factors and undertaking
technological improvements. Economic diversification of respective countries to
reduce dependence on single sources of income and employment would help to
mitigate the undesirable effects of external shocks.
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Footnote

@) MENA (Middle East and North Africa) is also widely known as West Asia and North
Africa (WANA) region. For our purpose it includes following 19 countries until stated
otherwise: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, Iran, Iraq,
Algeria, Turkey, Tunisia, Egypt, Jordan, Morocco, Syria, Lebanon, Palestine, Libya, and
Yemen. lIsrael is excluded since its economic issues are different from others and it is
following a different economic model

) Domestic currency appreciates in response to large export of natural resource and revenue
inflows making tradable goods less competitive in world markets. Dutch disease is named
after this phenomenon occurred in Dutch after discovery of huge natural gas field.

© For its simplicity, we adhere to the Cobb-Douglas production function throughout the
present study. It provides a relative accurate approximation of an economy’s actual
production process under the assumption of constant returns to scale and diminishing but
positive returns on each input. This functional form has been assumed mostly by empirical
growth studies.

@) The derivative of a log of variable with respect to time is approximately equal to its
growth rate.

®)Algeria, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, Iran, Iraq,
Turkey, Tunisia, Egypt, Jordan, Morocco and Syria. The other remaining countries of the
region are not included in the analysis due to lack of relevant data.

® Qutput-side real GDP allows comparison of productive capacity across countries and
overtime. And it is estimated by using prices for final goods, exports, and imports that are
constant across countries (Feenstra, Inklaar, & Timmer, 2015).

(M Thorngvist index is a weighted sum of the growth rates of total output, where weights are
equal to the arithmetic mean of the input-shares. It is a more general index over the constant
base-year weighted indexes. Thorngvist index allows weights to vary.

@ Calculations of the population growth rates are not shown in table.

© lahi & Shendy (2008) analysed 35 years panel data and estimated that the growth rates
of real GDP, private consumption, private investment in the non-oil MENA economies are
significantly explained by financial and remittances outflows from the GCC countries.
While, the growth elasticity of financial flows is about 0.17-0.21, the growth elasticity of
remittances is positive and statistically significant with coefficient of 0.07-0.09.

(19 The ratio of standard deviation and absolute mean of growth rates is the commonly used
measure of growth rate volatility.
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(11 Necessary data for growth accounting on remaining countries under consideration
namely Oman, UAE, Algeria and Syria was not available and has been left out of analysis
in growth accounting.

(12) See Bisat, EI-Erian, & Helbling (1997) has highlighted various policy measures for
achieving high and sustained growth in Arab countries.
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