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Abstract

A mathematical model is specified for the dynamic macroeconomics theories of Gebrehiowt
Baykedagn on conflict, unequal exchange, and public spending on human capital formation.
Based on the theory, through time total output increases with higher labour force participation
resulted from public spending on human capital formation, political stability and trade
equivalence and it declines with land degradation resulted from political instability ( conflict)
and unequal exchange in the international trade through time. Hence, to show how the total
output reach at the steady state, we have derived the equilibrium path of the model under three
different scenarios both graphically and mathematically. Based on the specified model, in the
scenario of which the rate of growth in total output due to labour force participation through time
is equal to the rate of decrease in total output due to land degradation, the economy will be at the
steady state, otherwise in the downward or upward trend of the equilibrium path. Furthermore, in
order to see how the overall economy moves, a counter factual dynamic simulation is
experimented and found to be consistent with the model under the scenario of a shock to public

spending on human capital formation and a shock to political stability.

vii



Chapter one
1.1 Introduction

Before king Menilik had taken power, the contribution and influences of Ethiopian
intellectuals, who went abroad for studies, in their country’s socio economic problem were
almost insignificant (see Alem, 1973 and Baharu, 2002). This is because, firstly, the intention
of their trip to Europe was not directed to the economic, social and political problems of the
country but rather it was under the religious expansion program of the European Catholics and
Protestants churches. Consequently, up on their return to Ethiopia, rather than addressing the
then problems of the country, they either preach the religion dogmas of protestant and catholic
churches or served as a translator to the emperor and European visitors. Secondly, they were
seen as culturally alienated and dubious in their deeds and behaviour. Thirdly, they were so
few in number that they could not have power to influence the rulers and bring change in the

country’s socio economic activities (see Alem, 1973 and Fekade, 1988).

However , in the last decade of nineteenth and early twenty century, whatever the background
and nature of their formation, whether they were educated abroad or at home, acquired formal
qualification or just had spell of foreign exposure, the intellectuals were ready to serve their
country as a diligent functionaries (see Baharu,2002). Moreover, they were aware of their
country’s backwardness and became committed to the introduction of reforms as the sole

guarantee of their country’s independence existent (see Baharu, 2002).

Among the intellectuals, who put forward solutions for the then problems, Naggadras
Gebrehiowt Baykedagn was the leading individuals in terms of bringing change in the

administrative system of king Halie-Silasse and in the degree of organization and flows of



ideas (see Baharu, 1995). His books of Atse Menilik Na Ethiopia and Mengest Na Yezbe
Astedader have addressed almost all economic and social problems and issues of the early
twenty century Ethiopia. Particularly his work of Mengest Na Yezbe Astedader has various
issues, which have been viewed from different angles and makes him a pioneer in different
field of studies in Ethiopia. For instance, studies on Ethiopian history categorized him as a
reformist intellectuals of the early twentieth century in the country (see Baharu,1991,1995 and
2002); economics study of Ethiopia made him a pioneer development and political
economist of the country (see Abdulhakim, 1997;Alemayehu, 2002 and 2008; Ayele,
1981;Sosina, 1999 and Tenkir, 1995) and environmental studies of Ethiopia viewed him as
the first Ethiopian thinker on environment and development (see Emmanuel,2004). Moreover,
Alemayehu (2002; 2008) and Sosina, (1999) specify a linear static mathematical model for his

macroeconomic thoughts.

This being the case, however, so far in economics there is Gebrehiowt’s ideas which have not
overlooked (see Alemayehu, 2002) but never been done. For instance, his discussion on
conflict, unequal exchange, public investment on human capital formation and infrastructural
facilities even if reviewed by different scholars and individuals( see Abdulhakim,1997;
Alemayehu,2002; Ayele,1981; Bahru,2002; Emmanuel, 2004 sosina, 1999 and tenkir,1995) still
no one has formulated it in dynamic terms although the theories being very dynamic. Hence,
this paper will fill this gap by incorporating his dynamic theories on human capital formation,
politics (conflict) and environmental science (land degradation in relation to unequal exchange

and conflict) to the macroeconomic model of Gebrehiowt Baykedagn.



1.2 Objective of the Study

The major objective of this paper is to build a mathematical model to the dynamic
macroeconomic theories of Gebrehiowt Baykedagn discussed on his book of Mengest Na

Yezbe Astedader. Whereas, the specific objectives of this paper include:

® Delineating the socio economic condition of Ethiopia in the early twenty
century as well as reviewing the major economic theories of Gebrehiowt
Baykedagn discussed on his book of Mengest Na Yezbe Astedader.

® Summarizing his dynamic theories on conflict, unequal exchange, taxation and

public spending on human capital formation and infrastructural facilities.

Driving the equilibrium path of the model both mathematically and graphically

under three different scenarios.

Simulate dynamically the specified model of Gebrehiowt Baykedagn in the
scenario of a shock in public spending on human capital formation and

conflict/political stability.
1.3 Scope and Significant of the Study

Gebrehiowt’s book of Mengest Na Yezbe Astedader have discussed dynamic economic
theories ranging from domestic agricultural production at the house hold level to the banking
and monetary sector of the economy as well as international trade and the foreign direct
investment on manufacturing sector. However, in this paper I will model only his dynamic
theories on conflict, unequal exchange and public spending on human capital formation since

they still have relevance to the current realm of developing countries (Ethiopian) economy.



Moreover, the model links agricultural production, domestic private investment, trade balance,
and government tax revenue through public spending on human capital formation and conflict
to the major macroeconomic variables of developing countries. Hence, building a
macroeconomic model which links the aforementioned variables by maintaining the balance
of payment (trade balance) and budget deficit (increasing tax revenue) at tolerable level in the
condition of political instability (conflict) will have significance for the developing countries
policy makers. Moreover, the paper will be a source of literature review for additional studies
on Ethiopian intellectuals’ development in general and Gebrehiowt economic theories in

particular.
1.4 Organization of the paper

The rest of the paper organized as follows. In chapter two, in order to give the background and
the context under which Gebrehiowt gave his analysis, the socio economic conditions of the
early twenty century, the major economic theories of Gebrehiowt Baykedagn and his
biography is reviewed. Gebrehiowt’s dynamic theories on conflict, public spending on human
and physical capital formation, unequal exchange and taxation are described in the third
chapter. In chapter four, Gebrehiowt’s dynamic mathematical model, graphical and
mathematical representation of the equilibrium path under three different scenarios is
presented. In the fifth chapter, a dynamic counter factual simulation is experimented in the
scenario of a shock to public spending on human capital formation and in the scenario of a

shock to political stability. In the sixth chapter, concluding remark is given.



Chapter Two
2. Reviews of Literature
2.1The Socio Economic Condition in Ethiopia Between 1889-1920’s

The last decade of nineteen and the early twenty century marks the beginning of modern state
in Ethiopia (see Baharu, 2001 and Pankhurst, 1967). The major successes that the country
achieved by that time include; establishments of centralized government, changes in relation
between social classes; emergence of new means of communication and transportation;
improvement of trade and commerce of the country domestically and internationally;
emergence of organized banking and monetary revolution; and materialization of modern

education as well as modern health care systems (see Pankhurst et al: 1967).

The successes and changes outlined above, the majority of which in one way or another
affected the vast bulk of the population, were supplemented by other development which
thought at first confined to a minority of people, often at the capital or other towns (see
Pankhurst et al: 1976). Such change, however significant, left vast areas in which traditional

life continued more or less as in previous centuries (see Pankhurst et al: 1976).

For instance, politically, in spite of the largely achieved reunification, power by no means
easily centralized. In the same way, despite the ending of the Zemene-Mesafint, which was
characterized by major civil wars of the country, the underlying tensions remained as in the

previous state (see Baharu, 2001 and Pankhurst, 1976). The country’s social structure likewise

" The period of 1889-1920"s marks the beginning of modernization and secular thought in Ethiopia.
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remained unaltered throughout the period. The ownership of slaves was still widespread, only

a fraction of the total slave population managed to emancipate (see Baharu, 2002).

Economically, notwithstanding with the considerable efforts to improve transport, there were a
few thousand miles of roads .In the land, most journeys even on the main trade routes, being
possible only by mule, while the capital’s only efficient mode of transport with the outside
world was by means of the railway. The expansion of trade, though particularly noticeable
after the foundation of Addis Ababa, left the greater part of the population in a purely
subsistence economy. The advent of money was slow to have much influence in the country as
a whole since “primitive money” being still used at the end of the first decade of the twenty
century, and paper money scarcely known by the public at large. The impact of banking was
similarly restricted to a handful of towns and it was under the monopoly position of foreigners

(see Baharu, 2001 and Pankhurst, 1967).

Agricultural sector, in which the vast majority of the populations were engaged, underwent
little appreciable development. Despite the increased utilization of imported iron for the
manufacture of tools, in the first two decades of twenty century, the plough and other
agricultural implements remained essentially unchanged. There was no change in agricultural
techniques or crop cycles except temporarily (see Pankhurst et al, 1976). Although the
establishment of model farms and foreign plantation led to significant expansion of certain
cash crops, largely for export, it happened without materially affecting the way of life of the

average peasant (see Baharu, 2001 and Pankhurst, 1967).

Although modern school opened in the capital of the country, it was only the royal family

members and government officials” family who were allowed to attend to school. Epidemic



disease (like small pox and malaria) continues to kill the vast population of the country in spite
of the emergence of new health care systems (see Baharu, 2001). A further unresolved
weakness inherited from the past decades were, the country’s ethnic, cultural and linguistic
heterogeneity, which in the absence of any strong and widespread feeling of nationalism could

only surmounted by the most charismatic of the emperors (see Pankhurst et al, 1976).

Having aware the problems mentioned above, the early twenty century intellectuals began to
take the burden of addressing the problems of Ethiopia’s modernization. For each problem that
the country had already faced, the then intellectuals were suggesting their thoughts using local
news letter and writing letter to the kings (see Alem, 1973and Baharu, 2002). For instance,
Bejerond Tekele-Hawryat Tekele-Maryam (1884-1977), Melaku Beyene, Mikael Tessema
(1900-1963) and Tedla Haile were tried to address the problem of administrative efficiency.
Naggadras Afewerq Gebre-Yesus (1868-1947), Tekele-Hawryat Tekele-Maryam, and Takele
Welde-Hawaryat tried to address the problem of social injustice and slavery (see Bahru,
2002). Hakim Wergene Eshete (1864-1952) and Blarta Deressa Amente (1887-1952)
concentrated on the problem of modern education and knowledge dissemination (see Baharu,

2002 and Alemayehu, 2008).

In addition to the aforesaid problems raised by the above intellectuals to be addressed,
Naggadras Gebrehiowt Baykedagn went far beyond by signifying the critical structural
problems of the country. He raised the problem of engaging in unequal exchange, the
recurrence of conflict (civil war), the presence of multiplicity of custom posts (implying
excessive tax burden on workers), the monopoly of banking sector by the foreigners, and the

unbalanced growth of infrastructure development, and modern education and health care



systems (see Abdulhakim, 1997; Alemayehu, 2002 and 2008; Ayele, 1981 and Baharu, 2002

Gebrehiowt, 1924 and Tenkir, 1995).

Before reviewing his ideas on the aforementioned areas, describing his biography would be

logical as it may give the reason of his peculiarity from the rest of twenty century intellectuals.
2.2 The Biography of Gebrehiowt Baykedagn

Gebrehiowt Baykedagn was born in 1886 in the village of May Masha in the district of Adwa,
Tigray region of northern Ethiopia (see Alemayehu,2003; Ayele, 1981 and Baharu,2002).The
early 1890s were a period of exceptional turbulence in Tigray where the political
disintegration and psychological void created by the death of Emperor Yohannes, the ravages
of one of the longest and most devastating famines of the country had ever known, and the
depredation that attended Emperor Menilik’s campaign of 1890 to assert his new imperial
authority ,all combined to produce great instability (Alemayehu,2002 and Baharu, 2002).It
was in this circumstances that he fled with some of his companion to Eritrea at the age of
seven and joined the Swedish mission school at Menkullu, on the main land off Massawa (see

Abdulhakim,1997; Alemayehu, 2002; 2008 Baharu,2002; Sosina, 1999 and Tenkir, 1995).

According to Baharu (2002), a trip to port of Massawa that Gebrehiowt subsequently made
with his friends was to change the course of his life. Along with them, he got permission from
the captain of a German ship docked there to go abroad and look around. He was curious to
know how the ship is working and lost in the process. On arrival at the destination, the captain
entrusted him to the rich Austrian family, which adopted him (see Alemayehu, 2002; 2008;
Bahru,2002; Ayele, 1981 and Baharu, 2002).Subsequently, he learned the German language

and went on to study medicine at Berlin University (see Alemayehu, 2002;2008; Ayele, 1981;



Baharu, 2002 and Sosina 1999).Having completed his studies in Germany, he returned to
Ethiopia, learned the Amharic language and reportedly made the private secretary and
interpreter to the emperor Menilik (see Alemayehu,2002;2008 and Baharu,2002).In
November 1909, he chose to exile himself in the British colony of Sudan, apparently having
difficulties with the empress Taytu (Abdulhakim,1997;Alemayehu,2002; Alemayehu,2008;
Ayele,1981 and Baharu,2002). Having returned from Sudan he wrote his first book entitled,
Atse Menilik na Ethiopia in Asmara, which literally can be translated as Emperor Menilik and
Ethiopia (see Ayele, 1981 and Baharu, 2002). He returned from Sudan being critically ill. He
recovered after being hospitalized at Massawa and subsequently wrote his second treatise on
Mengest Na Yezbe Astedader means government and public administration or more
appropriately it can be translated as the political economy of development (see Abdulhakim,

1997; Alemayehu, 2002; Alemayehu, 2008 and Baharu, 2002).

2.3 The Major Economic Ideas of Gebrehiowt Baykedagn

The major economic theories, which will be reviewed in this section form his book of Mengest
Na Yezbe Astedader contain the theory of value, international trade, taxation and money and

banking.
2.3.1 Theory of Value

Unlike most of the classical economist whose theory of value is ambiguous and incomplete

(see Bhatia, 1989)%, Gebrehiowt’s theory of value evidently laid its base on the labour theory

* H L Bhatia(1989) have mentioned as Adam Smith’s theory of value coveres more than one strand’s and at the
same time without a complete synthesis (pp-86).He also mentioned as David Ricardo’s theory of value is
incomplete since it is not clear as to how the labour equivalent of different capital inputs is estimated(pp-118).

9



of value only (see Alemayehu, 2002; Ayele, 1981; Baharu, 2002; Gebrehiowt, 1924 and
Tenkir, 1995). The labour theory of value, according to Baharu (2002), is Gebrehiowt’s
linchpin idea. He also elaborated and illustrated the theory with the then Ethiopian existing
situation. The value of a commodity, Gebrehiowt explained, is determined by the amount of
labour time expended to produce it (see Abdulhakim, 1997; Alemayehu, 2002; Ayele, 1981;
Baharu, 2002; Gebrehiowt, 1924; Sosina, 1999 and Tenkir, 1995). Concomitantly, the value of
a commodity declines with the refinement of the means of producing it (see Alemayehu, 2002;
Baharu, 2002; Gebrehiowt, 1924 and Tenkir, 1995). This brings him to another important
consideration: the centrality of knowledge and education, which are better understood in the
sense of technology (Alemayehu, 2002; Baharu, 2002; Gebrehiowt, 1924 and Tenkir,
1995).According to Baharu (2002) and Gebrehiowt (1924) himself, it is the edge that the
European manufacturer has in knowledge that reduces the Ethiopian peasant to paying with

many days of labour for European glasses and bottles which are produced within minutes.

As Baharu (2002) pointed out, Gebrehiowt lends his labour theory of value a clear social and
political content. Writing about the impact of war, he underscored, the national wealth can be
expected to grow only when the consumers do not outnumber the labour force since feeding
an unproductive person is a waste of resources (see Baharu, 2002; Gebrehiowt, 1924 and
Tenkir, 1995).Moreover, for Gebrehiowt merchants represent the non-labour force class.
According to him when there are too many merchants in a country, it does the public a lot of
harm since more merchants means more soldiers; more robbers (see Abdulhakim, 1997;

Baharu, 2002; Gebrehiowt, 1924 and Tenkir, 1995).



In more logical framework, Alemayehu (2002) modeled Gebrehiowt’s labour theory of
value3.Acc0rding to him, like that of the Marxist labour theory of value, the value of a
commodity for Gebrehiowt is determined by the amount of labour power embodied in it. On
account of the assumption of perfect mobility of resources, any variation in the value of a
commodity from the amount of labour embodied in it will be adjusted quickly. The labour
embodied in a commodity, however, is inversely related to the physical investment in the
production of those goods (see equation (2) in the footnote). A far more interesting notion
introduced by Gebrehiowt’s model is that a commodity can be considered as wealth and
hence, has value when only people know how to use it effectively (see Alemayehu, 2002;

Gebrehiowt, 1924 and Tenkir 1995).
2.3.2 International Trade

In his analysis of international trade,Gebrehiwot gave more attention to the tragedy of trade
between developing countries (Ethiopia) and developed countries (Europe) ,arguing that trade
always work for the developed countries (see Alemayehu,2002; Baharu,2002; Emmanuel,
2004; Gebrehiwot,1924 and Tenkir,1995). To explain this concept, he used the labour theory
of value noting that the labour endowment of the developing country is less whenever it is
equated with skilled labour since it has to be plenty in terms of quantity for equality to be

established (see Alemaychu, 2002; Emmanuel, 2004).

* The value of agricultural product for Gebrehiowt, according to Alemayehu(2002), is given by the following set
of equations;

Va=PaQa=f(L") -------- (1
L=f(I")-----=mmmmmmmmm (2),this equation in Gebrehiowt’s model is important as it link
the agricultural sector with the non-agricultural and government sector.
PI=f(HK")-----=-=----- 3)

where Va=PaQa= Value of agricultural production; Pa= Price of agricultural product and L = The amount of
labour embodied in a commodity. Py=price of investment(goods) and HK= Human capital.

11



Using this theory, he also showed the implication of unequal exchange with different level of
skills, namely between people with skill (developed countries) and people without skill
(developing countries), whereby the former plunder the latter. (see Alemayehu, 2002;
Emanuel, 2004; Gebrehiowt, 1924; Tenkir, 1995). Moreover, as long as developing countries
export agricultural products, which embodied unskilled labour due to its low level of
development while importing processed commodity from Europe, which constitute skilled
labour, Gebrehiowt explained, unequal exchange will persist (see Alemayehu, 2002).
Gebrehiowt analysis of unequal exchange, Alemayehu (2002) noted, prefigures the works of

Prebisch (1962), Singer (1950), Emmanuel (1972) and Amin (1974).

Gebrehiowt also noted that with unequal exchange, terms of trade deterioration, trade deficit
and foreign debt for the developing countries will follow (see Emmanuel, 2004; Gebrehiowt,
1924 and Tenkir, 1995). While explaining how terms of trade deterioration follows unequal
exchange, as Alemayehu (2002) aptly noted, Gebrehiowt said even if trade between two
countries is in balance, the developing country will lose since it sells primary commodities
while buying manufactured goods4. This is because, the cost of transportation for the
developed country has a tendency to decrease while for the developing one it has a tendency to
rise since the commodity needs to be shipped for processing and coming back as a finished

goods.

* Alemayehu (2002), modeled Gebrehiowt’s international trade theory as Xp=Cp +| [p=My where X,C,[] and M
stands for export, cost of production, profit and import respectively where as D and U represents developed and
undeveloped countries.

5 According to Alemayehu (2002), Gebrehiowt in his analysis of terms of trade deterioration, prefigured the
Prebisch-Singer hypothesis of terms of trade. The thecoretical underpinning in his case, however, is the cost of
production and degree of processing.
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Having analyzed the 1912 import and export data of Ethiopia with Europe (see
Gebrehiowt, 1924 and Tenkir,1995), Gebrehiowt also showed how developing countries
encounters the problem of trade deficit and foreign debt when they trade with developed
countries (see Emmanuel, 2004; Gebrehiowt, 1924 and Tenkir, 1995). Furthermore, he also
revealed the danger international trade poses for developing countries, owing to the
uncompetitiveness of their domestic infant industry and consequently, vulnerability, entailing
loss of little skills they have, unemployment and further dependency (see Ayele, 1981;

Baharu, 2002; Emmanuel, 2004; Gebrehiowt, 1924 and Tenkir, 1995).

2.2.3 Tax Policy

Gebrehiowt also emphasized that a rational system of tax policy is the best guarantee for the
maintenance of country’s development (see Ayele, 1981; Baharu, 2002; Gebrehiowt, 1924
and Tenkir, 1995).He viewed taxation from different angle: domestic versus foreign; and tax
on consumer goods versus on investment goods (see Alemayehu, 2002; Gebrehiowt, 1924 and
Tenkir, 1995). Regarding to domestic taxation, he argued that imposition of tax on internal
trade, particularly on domestic produce discourages domestic production, subsequently lower
government revenue (see Alemayehu,2002; Ayele,1981; Emmanuel,2004; Gebrehiwot,1924
and Tenkir,1995).This is because domestic taxation would give domestic traders and
producers an additional strain on that of the one braved seeking one another (see Alemayehu,
2002; Ayele, 1981; Baharu,2002; Gebrehiowt,1924 and Tenkir,1995). Hence, it encourages
subsistence farming in rural areas since peasants’ after tax income may not be worth his
additional work effort (see Alemayehu, 2002). According to Alemayehu (2002), such an
adverse effect of domestic taxation is aggravated by Gebrehiowt’s model assumption that

processed/manufactured goods are not absolutely required in the rural areas. Consequently,
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Peasants’ choice for leisure instead of work limits the urban manufacturing activity, which

implies lower government revenue®,
p g

The other category of tax identified by Gebrehiowt is related to tax on foreign trade activity
(tariff) (see Gebrehiowt, 1924 and Tenkir, 1995).This category comprises those tax levied on
luxury items and those on investment goods (see Alemayehu, 2002). Gebrehiowt advocate a
zero tax on imported machineries and equipments provided that they are essentials (see
Alemayehu, 2002; Ayele, 1981; Baharu; Gebrehiowt, 1924 and Tenkir, 1995). But at the same
time he recommended that textiles, luxuries and other imports, which compete with
domestically produced goods, should be taxed highly (see Alemayehu. 2002; Ayele, 1981;
Baharu, 2002; Emmanuel, 2004; Gebrehiowt, 1924 and Tenkir, 1995). This is because, doing
so for Gebrehiowt will make importers to sell the imported machineries and equipments at
cheap price to the producers and peasants (see Emmanuel, 2004; Gebrehiowt, 1924; Tenkir,
1995).Moreover, it discourages imports of finished goods since the imported goods become
dearer, subsequently stimulating production domestically (see Gebrehiowt, 1924 and Tenkir,

1995).

Gebrehiowt’s idea of protective tax policy on foreign trade clearly distinguishes him from the
classical economists’ idea, particularly that of David Ricardo, who unconditionally upheld free

trade (see Ayele, 1981 and Emmanuel, 2004). Alemayehu (2002) also mentioned

SConcerning tax in Gebrehiowt model, Alemayehu(2002), specify that

Ty=14QP,-----(1)
QP=f(ty )--nn=-- (2)
T=f(I)oememmn 3)

Where P is a weighted average price of agricultural and non agricultural product. Q stands for output, ty is the
tax rate , Ty is domestic tax revenue and I is investment. Hence Eq (1) implies that domestic tax revenue is a
function of domestic tax rate and output. Eq (2) showed that output is negatively related to tax rate. Eq (3) depicts
Tax revenue is positively related to investment.
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Gebrehiowt’s tax policy on foreign trade prefigures Kalecki’s (1976) famous work on

financing development and that of 1950s and 1960s import substitution policy advocators.
2.2.4 Money and Banking

Another interesting point that Gebrehiowt raised in his treatise of Mengest an Yezbe Astedader
was the idea of banking and money in developing country (Ethiopia) (see Gebrehiowt, 1924
and Tenkir, 1995). Although Gebrehiowt acknowledge the role of banks in creation of money,
he pointed out, in a country where people lacks knowledge and are not engage in a various
field of production activities the drawbacks of banks surpass their merit (see Abdulhakim,
1997; Alemayehu,2002; Ayele,1981, Baharu,2002;Gebrehiowt,1924 and Tenkir,1995). He
argued, the fact that a developing country does not have educated labour force implies the
country is incapable of utilizing the mobilized resource placed in the banks (see Alemayehu,
2002; Ayele, 1981; Baharu, 2002; Gebrehiowt, 1924 and Tenkir, 1995). Hence, the
accumulated capital in the bank could benefit only foreigners (European) (see Alemayehu,
2002) for they know how to use the resource, and even can afford to borrow at the exorbitant
rate (see Alemayehu, 2002; Gebrehiowt, 1924 and Tenkir, 1995).He substantiated his
argument using data from Ethiopia and the activity of the British bank in Ethiopia at the turn

of the century (see Alemayehu, 2002; Baharu, 2002; Gebrehiowt; 1924 and Tenkir, 1995)’.

For Gebrehiowt, it is absolutely wrong to put an institution like bank, which is directly
associated with the day to day activity of the people, under the monopolistic control of

foreigners (see Abdulhakim, 1997; Ayele, 1981; Baharu, 2002; Gebrehiowt, 1924 and Tenkir,

7 Of the 1,220,850 thalers (unit of measurement for the currency) borrowed from the bank of Abyssinia (the
British bank in Ethiopia) in the year 1913, only about 50,000(i.e. less than 5 percent) were borrowed by
Ethiopians (see Alemayehu, 2002; Baharu, 2002; Gebrehiowt, 2002 and Tenkir, 1995).
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1995). Moreover, he argued, the absence of competition in the banking sector is bad not only
for public and government but also for the bank itself (see Gebrehiowt, 1924; Sosina, 1999
and Tenkir, 1995).This is because its monopoly position will allow the bank to charge higher
interest rate on loan, which consequently lowers the number of its customers and profit (see
Gebrehiowt, 1924; Sosina, 1999 and Tenkir, 1995). Thus, for banking sector to be effective in
facilitating the economic activity of developing countries, he set two preconditions: educating
the people and abandoning particularly the monopolist position of foreigners (developed

countries’ investor) from the sector (see Gebrehiowt, 1924 and Tenkir, 1995).

Another subject addressed by Gebrehiowt was the theory of money. He pointed out the
underlying need for currency is the ultimate inadequacy of a barter system (see Baharu, 2002).
After tracing the historical evolution of the means of exchange, from cattle (in ancient Greece)
and slaves (in Britain) to ‘amole’ or salts bars (in Ethiopia), he showed how the world has
finally arrived at non- perishable basis of exchange through the use silver and gold (see Ayele,
1981; Baharu, 2002; Gebrehiowt, 1924 and Tenkir, 1995). As per Baharu (2002), Gebrehiowt
went further into a discussion of the relative merits of the two precious metals, gold and silver.
Having realized that silver currency fluctuates with the value of metal as opposed to the
relative stability of gold based currency, Gebrehiowt recommended the adoption of the gold
standard currency for Ethiopia (see Alemayehu, 2002; Ayele, 1981; Baharu, 2002;

Gebrehiowt, 1924; Sosina, 1999 and Tenkir, 1995).

In his discussion of money and banking, Gebrehiowt also underscored interest rate as an
important monetary policy instruments (see Alemayehu, 2002; Gebrehiowt, 1924 and Tenkir,
1995).For him the rate of interest is an indicator of country’s level of development, that is to

say the higher the rate of interest, the lower the level of development of a country (see
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Alemayehu, 2002; Ayele, 1981; Gebrehiowt, 1924 and Tenkir, 1995). This is because,
according to Alemayehu (2002) and Gebrehiowt (1924) himself, development entails
expansion of both physical infrastructure and financial capacity, which increase the velocity of
money and economic activity through facilitating exchange. This in turn discourages hoarding
and hence increases the amount of money supply in the economy, which subsequently lower
the rate of interest. Additionally, he noted, monetary policy through inflation tax, can help to
raise government revenue (see Alemayehu, 2002). However, he was against such kind of tax
since it is not transparent and could lead to unfair distribution of income by raising the relative
value of physical asset to that of financial holdings (see Alemayehu, 2002; Gebrehiowt, 1924,

Sosina, 1999 and Tenkir, 1995).

Another important monetary issue that Gebrehiowt discussed is demand for money (see
Alemayehu, 2002; Gebrehiowt, 1924 and Tenkir, 1995).He underscored the importance of
monitoring one of the components of demand for money (currency in circulation) and the need
to satisfy that demand (see Alemayehu,2002 and Sosina, 1999). If such policy is not pursued,
he argued, foreigners will grasp this opportunity to exploit the domestic market by supplying
the required demand and thus extracting surplus in the process as the currency was a
commodity money (see Alemayehu, 2002). Finally, in order to have efficient monetary
system, Gebrehiowt recommended, the government of Ethiopia (which represent developing
country) need to study the demand for currency outside the bank; restrict the responsibility of
issuing currency to the state and expand infrastructure to ensure efficient communication (see

Alemayehu, 2002; Ayele, 1981; Gebrehiowt, 1924 and Tenkir, 1995).

In sum, Gebrehiowt’s work of Mengest Na Yezbe Astedader has various issues, which have

been viewed from different angles by different field of studies. Although much has been done
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on his economic, politics (see Abdulhakim, 1997; Alemayehu, 2002 and 2008; Ayele, 1981;
Sosina, 1999 and Tenkir, 1995) and environment (see Emmanuel, 2004) thought, still no one
has formulated them in dynamic term while they are very dynamic. Hence, in the next chapter,
we will outline the major dynamic theory of Gebrehiowt Baykedagn, which will be modeled

in the subsequent chapter.
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Chapter Three
3.1 Dynamic Macroeconomic Theories of Gebrehiowt Baykedagn

3.1.1 Internal Dynamics

A. The Dynamics of Conflict.

War, according to Gebrehiowt, is the principal internal culprit responsible for the state of
underdevelopment as compared to any other natural obstacles for many developing countries
(Gebrehiowt, 1924, p:31). Explaining the source of war, he acknowledged the existence of
reckless but powerful people in a given society who have their own chief. Furthermore, he
noted, these people sustain themselves by exploiting peasants in the form of taxation rather
than working (p: 31). However, in spite of high tax burden that levied on them, he said, the
peasants expand their land and wealth by descending from the edge of the mountain to the
marshy areas along the river basins (p:31). Through time, they rcach necar the territory of land
cultivated and grazed by another chief. As a result, the two neighbouring chief become jealous

each other, and subsequently engaged in war (p:32)°.

After the war, the productivity of the defeated peasants will decline. Clarifying the reason, he

said;

i@ $C CTE LT NNH- &h9 PPy 985 POTH AC -

Navoojt Lo FPAG 8.0 @fL NNt 09d L il TY

¥ The reference mentioned in this chapter is taken from Gebrehiowt’s Book of Mengest Na Yezbe Astedader:
hence we would mention the page number only where ever appropriate.
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LOAA:ANPPe ¢ - &h9® PG TRA oo AL L7
LUPSA:NLNI® HT-9° PLLET PO SC Faod( 9°L4N5 LUPSA::

The peasants of the defeated chief will abandon the plain and river basin, which
they had developed and retreat to their earlier settlements on the edges of the
mountains as these are easier to defend. The land, which had developed with a lot of
effort, will revert to bush and reclaimed marshland along the basin of the river and

it will become a desert (p:32).

Nevertheless, after some time, Gebrehiowt said there would be a peace agreement between the
two chiefs and restart their job. Although the defeated group starts to work from scratch, it

would not be effective easily. For him this is because,

NOCrE @07 A APTF P roVTFao. DAY TANT ATETPNG ovdok

W-FA= AT Y avavAh ST 74T PA::

The defeated peasant lack labour force due to the losses sustained in battle, they will

find it difficult to restore the land into its former productivity (p:32).

This implies that the war, which takes place at any time, has a negative impact on the
productive labour force participation of the economy for the current and subsequent years.
Low labour force participation, Gebrehiowt added, will result in a decline in the productivity
agricultural output and the tax revenue accruing to the government; hence, the king will no

more be strong (p:33). As a result of this,

174 @OT9 0eF L1 &Lt OSTrE e2L%20T PHIE  ao3eq
PoReC AN-C hANA®- TISJ eANTIS  CHIANTTY AIC 0STrE ALSo-
ALTAT YN MM AR OR*VF®- ooh Tyl ov-d- DANT PAD-I°G 9°99°
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AICH- 03 0 o0 NLPL4YE LHY® Ch 0CAT@+  ooP o
WL @9 LARI TANT ANTTO 10T AT T@ &OTo Aae¥yin

PO0A::NATLH, £A °h7eT MCH 213 ::.....

....rebellion cannot be put down due to lack of road and railways. Though the local
leaders are under the leadership of one king, they will not refrain from fighting each
other. This is because the king will not have absolute authority over the officers due
to lack of wealth. When they feel that they are sufficiently powerful, they even
attempt to get rid of the king and enthrone themselves instead. Consequently, the

war will continues.... (pp: 33, 34)

Hence, for him, low labour force participation by itself is a constraint to avoid political
instability since the tax revenue accrues to the government and hence public spending on

infrastructure and human capital formation.

With a special emphasis on the history of Ethiopia, he underscored the dynamics of conflict

(political instability) and land productivity stating that;

Ph 4P hHN UNES ook ALED AICC HoTC 014 h&0 U-hiTs
MCyl LIAA:NALYY® PAAeE e MHA APFRT CILD7 LUS  avldet
Al l® Uh S MCrE 0190 £TC Agvaoh T AYS.00Tm- ALA 8.C ®LMNLNT

L aoPE®- avdel~ LavAl ING::

Each time the Ethiopian people made a head start to accomplish in terms of knowledge
and wealth, the country ran into fresh conflict and war. Hence, in order to defend
themselves, the Ethiopian people used to abandon the fertile lands they claimed and

return to inferior lands they left a while back (pp:40-41).
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In sum, for Gebrehiowt, war at any time affects the labour force participations negatively,
which has a negative consequence on the productivity of the land to be cultivated and

agricultural output of the economy for the current and subsequent years.
B. The Dynamics of Public Spending on Human Capital Formation and Infrastructure

Gebrehiowt also discussed the constraints that underdeveloped countries are facing due to the
absence of well-developed infrastructure, education and health services. For him, public
spending on human capital formation and investment on infrastructure is positively related to
private investment in non agricultural sector and negatively related to the cost of production
and hence the price level since it reduces the time taken to produce a particular product and it

largely shuns the profit margin goes to the merchants (pp-49). Justifying this fact, he said,

NALLY da-¢T AN ATCE POLLNAAID: “IST@39° 11C AZITTT aohishi

LIARNNITT D9 P v NP RAA:O®PT ALY AL T AT
POLLNAAID OF U LOLBA: ANV AL AIC @0T  ChOdo-
PILM ooYILS P LALL ANAN A PATRA ALY AANCS A MG
LALAT  AM49°  OCTD WALAT  AIRLATT 024 Ao TATF-
ALTAY .MU P90 md ANANCSA NCSAS AAMS-
LMLLNFA:NALYI® 03 AIC ONT oo ANMH PLILm TP £IA
PG ® PPI° 7 AIRLLTD VAR 1D

When there is more knowledge, the obstacles to acquire the necessities of life will be
less. The price of all goods will be lower. If the cart trails and the bridges over the
rivers are not repaired soon, the carts cannot deliver the goods....hence; the price of

teff will be high for the wool dealer and vice versa. Therefore, in the country where
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there is an abundance of knowledge, the margin going to the merchants decreases

(pp:49-50).

Moreover, he also noted, as the government invest more on roads and infrastructure, education
and health services, investment and hence total output of the economy will increases (p:60).
The increase in total output of the economy will lead to an increase in the tax revenue accruing
to the government. The government could in turn use this tax revenue to finance its investment
on education, railways and health stations, which will further boost up the country’s output (

p:60).

Concluding his discussion on the dynamics of public investment on human and physical

capital formation, Gebrehiowt said,

OAlLY  07¢ @-0T  PA-TT weET LLAATTIS NLLPCN L1 ITm9°
MLI° AMSTO-S NLVS ArPSC AMAS AT LTC 177N NPT PSD-7F
AeM4. NPPYS NPMS NPoo-k NH MAL N7LAT (oot A% TIHNT hL4-
ArSNPoom PUN 1@-::0ANLY 038 040 e0Am U @IFA NN Phha

PO\ -

Therefore, if the government strives to invest money, which aims to train and bring
people together, motivates and provides medical care to improve their living standard:
it is equivalent to depositing a capital asset in a secure bank earning daily, monthly
and yearly. Thus, it is accurate if we say that more wealth is earned from the initial

ones (pp: 60- 61).
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In sum, government investment on human capital formation and infrastructural facility, for
Gebrehiowt, lowers cost of production, which encourages private investment and hence total

output that subsequently increases the tax revenue.
C. The Dynamics of Tax Rate

As part of an additional means of relaxing the constraints to economic growth of a country,
Gebrehiowt raised the advantage of avoiding excessive taxation on domestic investors’. This
is because the lower the tax rate, the lower the cost of production for workers, which
encourages peasants, artisans, tailors and craftsmen to invest more and hence improves the tax
revenue accruing to the government. Conversely, for him, higher taxation results in lower tax

revenue. This is because

et GG Q@ AWM POLLNIT TIC PET DALY POLASTIC e
EHAN=he0- ATHA AN00, hre, Pdém? AdA TIC Ado-me- A
€heg b Zha. (LEAA Az 97 LIPTA LAA=AM Col0P 0T
A ACH hHée OPA /76 bt LdhavMd: (7@ R4
POOA..... 2wt @RI 4 Adol 0% 00T Pl l@ ¢ PN
a’y o9 A POC ALTY ALTAY:

The farmers would say that if what I produce as a surplus from my consumption

needs cannot be exchanged for other necessary goods, what will be the benefit of

having a heap of grain. Hence, he only sows seeds adequate to his needs and remain

? Investors in Gebrehiowt's model include artisans, tailors and individuals engaged in non agricultural sector of
the economy.
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idle ....when the workers remain unemployed, the total output will decline and hence

the tax revenue accruing to the government.

In sum, Gebrehiowt recommended the optimal tax rate on domestic producers to be at a level
of which it does not discourage domestic investment in non agricultural sector for this sector
supplies the needs of peasants as well as it absorbs their produce. Moreover, the reduction in
investment in non agricultural sector results in lower tax revenue. His analysis on tax rate and
tax revenue prefigured the work of famous American economic advisor of Reagan
administration Arthur Laffer after whom the curve commonly called Laffer curve (see Collins,

2000).
3.1.2 External Dynamics

A. The Dynamics of Unequal Exchange

Another problem addressed by Gebrehiowt, is the problem developing countries encountering
when they partake in international trade with the developed ones. Explaining this concept with
the labour theory of value, he said when people with no/less skills exchanged their produce
with those who are more skilled, they greatly lose from such trade (p: 67). In order to
substantiate this concept empirically, he used the 1912 export and import price of leather from
Ethiopia to Europe and vice versa, which subsequently resulted in a trade deficit of the country
(p: 68). Moreover, he also emphasized. trade deficit can only be filled at the cost of degrading
the country’s natural resource more specifically the soil, which subsequently results low level

of production (p:69).

While explaining the intertwined pitfall of unequal exchange in relation to agricultural output

and labour force participation, he said
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NAILVI® £14-T7F ool PHPY TCOH HAL 8 06 AU (14 AT 4L hVE
(Pas APPY Nfoodk: ML @< AIC OLBE AUT ALLO- A5 Q80777
CAACAL WHO DU ovdd APmMOAN AL 184ED CTTPA: WHO- NA7¢-
WATS £26-M39° U0 WiLoomr ThéGh PoLE04NI®F 1IC V-0 (1<
ATINET (TN 77 97 014 SeCAT MNC:NANLYY® @1 10 HA
0@ 3T W& ha HOTF 2C AINPL avavdf -CF Ch9® SAMTPA
m UAEEI ovdrk: @90 ACEIH RUEA: ATRHY PA ba-d £10m-9°
hHA  AMH avdrlk: POLAMM: G4 AGNPO9° : NALY® 0L (HT wCE
ANAAD: AN avlrk: @ L.NT AIC Fhide da-dd MAAT® AHOT AIC
BNLSA::

Our land... flees every year in the guise of ivory, civet, hide, coffee, cereals, oxen,
cows, horses, donkeys and mules; although it is not being felt as such at the moment,
it is bound to impact painfully when the population multiplies and land becomes
scarce. Had the people been entitled to advance in terms of skills and an adequate
division of labour, producing at home all that they consume, the manure of the
country would have stayed at home. Nevertheless, unfortunately, when people
lacking in skills indulge in trade with people imbued with it, first the result will be
loss since they cede extra labour and then their land follows suit. Moreover, when the
number of people lacking knowledge increases in number, the fruit of the land fails to
satiate their needs. Hence, in order to survive such people will migrate to the country

where their land went (Ibid, pp-70).

To sum up his idea on trade, he noted that whenever developing countries (people with low
level of skill and technology) trade with the developed one (people with high level of skill and

technology), firstly, they face trade deficit since the gap between the import and export price
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of developing countries is vast. Consequently, the productivity of land diminishes since the
loss from trade would not allow maintaining the productivity the degraded environment,
which reduces agricultural output. Low agricultural output in turn brings a reduction in the
total labour supply since it would be difficult for the peasant to stay in the place of where the

produce of the land is minimal.

Summarizing his dynamic theories; with political instability (conflict), the labour force
participation in agricultural sector declines, hence the land hitherto cultivated will be left
barren, which finally leads to a decrease in agricultural output of the economy through time.
Likewise, with higher spending on human capital formation and infrastructural facilities, and
lower taxation, domestic investment in non agricultural sector will be encouraged with time
and hence an increased in total output of the economy. Moreover, unequal exchange, which is
an exchange between unskilled labours embodied output (most commonly agricultural
products) and skilled labour embodied output (which is manufactured products) results in
trade deficit. Trade deficit in turn would restrain the productivity of the degraded natural
resources (particularly land) not to be maintained through time, and hence agricultural output

of the economy declines.
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Chapter Four

4.1Model Specification

Although we disaggregated Gebrehiowt’s dynamic economic theory into internal and external
dynamics in the previous chapter for the sake of simplicity, his theory on internal dynamics is
interlinked with the external ones. For instance, according to him, when government increases
its investment on education and health, the number of skilled labour force participation will
increase and hence, the terms of trade and trade balance improves, which allows the country to
be competitive in the international market. The improvement in the balance of trade helps the
country to maintain the productivity of the degraded land, which subsequently increases
agricultural output of the country. Similarly, with political instability (conflict) skilled labour
force participation declines and hence the ability of that particular country to produce
manufactured (internationally competitive) output declines with time and hence terms of trade
and trade balance deteriorates. Together with the direct impact of low labour force
participation in agricultural sector due to war/conflict, terms of trade deterioration will

exacerbate the problem of land degradation and resulted lower agricultural output.

Thus, in modeling Gebrehiowt's theories it is inevitable to untie the external dynamics with
the internal one. However, given the relationship between the major variables of each sector of
the model, we can view the theory from the internal and external sectors model stand. The
internal sector of the model contains domestic production of agricultural sector and non
agricultural sector as well as the government sector. The external sector holds the relationship

between trade balance and terms of trade.
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4.1.1 Internal Sector

Domestically, total output produced in the economy at any time t is given by the sum of

agricultural output and non agricultural output of the same period, as given below;

Where Y, is total output (income in the economy),Y, agricultural output in the economy at

time t, Yya, 18 non agricultural output in the economy at time t.

A. Agricultural Output

Agricultural output at any time t is a function of the same period total labour force engaged
in the agricultural sector and the total productive land in use for the same period .In linear

form it is given by;
K. Sl dile, ¥ BBL st s i S SR S R (4.2)

Where, S >0 is level of output, which is not affected by labour and productive land,
0< f, <lis marginal product of agricultural labour. 0< f; <1 is the marginal product of
productive land " Y, , is agricultural output in period t. L, is total number of labour force in

agricultural sector. PL_ is the total productive land for agricultural production.

" The whole model in this paper is specified in the assumption of where there is linear relationship between the
major variables. Based on this assumption there is constant return to scale to labour and land. (lLe.

B,+5,=1 ).
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A.l. Labour Force in Agricultural Sector.

Labour force participations in the sector divided in to skilled and unskilled, which is given by;

T S O ———— (4.3)

usa,r

Where L is total number of skilled labour force in agricultural sector, . . . total number

sd,r

of unskilled labour force in agricultural sector.

Moreover, skilled labour force at any time t is a function of the current and previous period’s

conflict, and investment made by the government on human capital formation, which is given
by;

L, =8+0W +8W_ +8,PHC +0,PHC, | ....coccooioiieeeieeeeeeeee . (4.4)

SaLt

Where, W is war/conflict and PHC is public spending on human capital formation. &,,d,<0
are the rate of skilled labour force destruction as a result of conflict, d,,d; > Oare the rate of

increase in skilled labour formation (the proportion of unskilled labour force becomes skilled

as a result of spending on human capital formation). &, >0is total number of skilled labour

force in agricultural sector, which is not affected by conflict and spending on human capital

formation.

However, unskilled labour in agricultural sector, for Gebrehiowt, determined by the current

and previous period conflict/war only as specified below;

s SR AL IVATEIN, . soiimsrsonmmvosimassniimiosissitnon sibovossionbodsosea o Senshiba5snon Suuon s 4.5)

usa,t
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Where, >0 is the total number of labour force, which is not affected by
war/conflict. &,, ¢, <0  are the rate of unskilled labour force destruction as a result of

conflict/war.
A2.Productive Land in Agricultural Sector

Productive land at any time t is a function of the return from the period t and t-1 trade balance

and the period t number of labour force applied on it. Hence, in linear form, it is given by;

R e O R o (4.6)

Where, #Z. is the productive land at time t, 7B, and TB,_, is balance of trade at time t and t-

1. L .. is labour force in the agricultural sector of period t. p,, p, >0 are the rate at which the

productivity of the degraded land maintained as a result of trade surplus due to equivalent

exchange in the international trade. p, > O1is the rate of increase in the productivity of land as a

result of increase in labour force due conflict/war.
B. Non Agricultural OQutput

Output in non agricultural sector is a function of investment in the sector as given by;

B | N N R oA —— 4.7)

nt

Where, . . is non agricultural output at time t, /. . . is investment in non agricultural sector

at time t, .., is the total non agricultural output produced with zero investment in the
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sector. ... .. - . are the rate at which output increases as a result of investment in non

agricultural sector of period t and t-1.
B.1. Investment in Non Agricultural Sector.

Investment in non agricultural sector at time t is a function of the same period skilled labour
force, total output /income, tax rate, and period t-1 public spending on physical capital

formation. In linear form it is given by;

Iaaa.: = (01 L ¢2Yl +¢3Lsnu.r .z ¢4P1F

a.a-l

F DT, oo (4.8)

Where, Y,is total output (income) in period t, L skilled labour force in non agricultural

na.t

sector in period t, PIF,  is public spending on physical capital formation in period t-1, 7. is

a,t—1

tax rate at time t. ¢, >0is the rate of increase in investment in non agricultural sector as a
result of increase in total output, ¢, >0 is the rate of increase in investment in non agricultural
sector as a result of the availability of skilled labour force, @, >0is the rate of increase in
investment as a result of improvement in the availability of infrastructural facilities. ¢, >0 for
T'<tand ¢, <0forT =1 , is the rate at which investment increases or decrease as a result of

tax rate. Where, t is the optimal tax rate beyond which investment is discouraged since the cost

would be greater than the benefits.

B.2. Labour Force in Non Agricultural Sector

Likewise, labour force participation in non agricultural sector is also divided into skilled and

unskilled labour force.
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L2l L e e e e i A R S AR S T SR S (4.9)

na 1 sna usna,i

Skilled labour force in non agricultural sector is determined by the current and previous period

government spending on human capital formation and conflict/war. Linearly, it is specified as,

Lyur =N+ 1HPHC + 7, PHC  + ¥y W + 7 W, _ i, (4.9)

Where, %>0 is the total number of skilled labour force, which is not affected by public
spending on human capital formation. ¥,, %, >0 are the rates of increase in skill labour force in
non agricultural sector due to public spending on human capital formation. ¥,,% <0 are the

rate of decrease in skilled labour force in the sector as a result of conflict/war.

Nevertheless, unskilled labour force in non agricultural sector is determined by the current and

previous period conflict/war only as specified below;

Where, 7;>0 is the total number of labour force, which is not affected by
war/conflict. 7,,7; <Qis the rate of unskilled labour force destruction as a result of

conflict/war.
C. Government Sector

For Gebrehiowt, spending on human and physical capital formation is financed by the tax
revenue obtained from international trade and domestic production. Hence, following

Alemayehu, (2008), the fiscal stance of Gebrehiowt’s model is given by ;

PHC, + PFI, =T,

dir

Py TTR, cvvsnvmmmans svewais ssso somin wammn snwamsom s cams s sns s v (4.11)




T, ,1s total tax revenue from domestic production, T, is total tax revenue from foreign trade

activity and TR is total tax revenue. Tax revenue is also a function of total output at time t.

hence, in linear form it is specified as;

Where, 7, >0is the rate at which domestic tax revenue increase with income. Similarly, tax

revenue from foreign trade at any time t is a linear function of necessary (M, )and luxury

(M, ,)import item, which is given by;
VPTE (4.13)
Where, 7, > 7, >0are the tariff rates on luxury and necessary import items respectively.

4.1.2 External Sector

The external sector of Gebrehiowt model consists of trade balance (net export) and terms of
trade. For him, trade balance at any time t is determined by terms of trade of the same period.

In linear form it is given by;
T SRATCLT, wnoione commmsomsitonsstot s v s 5 N o s 36 518 5k (4.14)

TOT, is terms of trade at time t,8, >0 is the rate of improvement in the balance of trade as a

result of improvement in the terms of trade.

Moreover, terms of trade for a given country in any period t is determined by the ratio of

skilled to unskilled labour force, which determines the external stance of the country.
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Where, @ > 0is the rate of improvement in terms of trade as a result of the increase in the ratio
of skilled to unskilled labour force, which will make the country’s output competitive in the

international market.
4.2 The Dynamics of Gebrehiowt Model

In Gebrehiowt model, the dynamics of the state variables, which includes total output,
agricultural output, and non agricultural output, labour force in both sectors( agricultural and
non agricultural), productive land and trade balance, comes from the change in the control
variables ; war, public spending on human and physical capital formation , tax rate and terms
of trade (unequal exchange). For instance, the movement of labour force in both agricultural
and non agricultural sector from period t to period t+1 is depends upon the period t conflict
and spending on human capital formation. Likewise, the transition of total productive land
from period t to period t+1 is depends upon the period t conflict and unequal exchange.
Moreover, the shift of investment in non agricultural sector from period t to period t+1
depends up on availability of infrastructural facility, income, public spending on human
capital formation and the level of tax rate at period t. The cumulative impact of the above state
variables (i.e. labour force, productive land and investment in non agricultural sector)

determines the movements of total output from time t to time t+1.

In order to assess how output moves through time, in the next subsection we will analyze the
transition of labour force in agricultural sector, productive land and investment in non

agricultural sector from period t to period t+1.
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4.2.1 Transitional Dynamics of the Labour force

As we have already discussed, labour force in agricultural and non agricultural sector is a
function of conflict and public spending on human capital formation. Disaggregating the total
labour force into skilled and unskilled labour as we did earlier, skilled labour force at time t+1
will be the sum of those skilled labour forces that survived from the time t conflict/war and
the proportion of the survived unskilled labour force that become skilled as result of public

spending on human capital formation. Mathematically it is given by,
L, =(1=@) L, + Y10 ereiieriininiciiniiciinesiesasnssssassssens (4.16)

Where, @e (0,1) is the proportion of skilled labour force destructed as a result of war/conflict
and 1—¢ is the proportion of skilled labour force survived from war/conflict of time t.
Likewise, oe (0,1)is the proportion of unskilled labour force destructed as a result conflict

and 1—o is the proportion of unskilled labour force survived from war/conflict.'' Moreover.

ye (0,1) is proportion of the survived unskilled labour force at time t that becomes skilled at

time t+1 as a result of spending on human capital formation.

Similarly, unskilled labour force at time t+1 is the proportion of the unskilled labour forces

that survived form conflict but remain unskilled at time t. This relationship is given by:

L =((-0)L

s+ st

" In the model, it is assumed that the proportion of unskilled labour force destruction in war/conflict is greater
than the proportion of skilled labour force destruction. i.e.& <
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The total labour force at period t+1 is given by the sum of skilled and unskilled labour force in

the sector of the same period, which is given by;

Lr+| = (I— ¢)) Lj,; + 7(1— o)L,

st

+(l—-0o)L

st

Ly =(1=@) L, + (=) PLy, + L)) «oooereeeeaeaaeniimiinrieneeeteeneeseee e (4.18)

T+

4.2.2 Transitional Dynamics of Productive Land

Productive land, as we have observed, is a function of the return from international trade and
the number of labour force applied on it. The total productive land area at any time t+1 is the
difference between the productive land at time t, and the land which degraded as a result of
unequal exchange at time t and the land hitherto cultivated but left barren at period t as a

result of lack of labour force due to conflict/war.'* Hence, mathematically it is given by;
PL. =PL—-oPL -6PL,.

PEy i = (1= P8 Plisssonssssssssssusssssasmmmsnsnssnssnsinsiassanssamnssnmsmsstmmmsaiitne (4.19)

T+1

Where, pe (0,1)is the proportion of the productive land degraded as result of unequal
exchange and d e (0,1)is the proportion of the productive land left barren as a result of lack of

human power.

" Maintenance of the degraded land as a result of trade surplus and cultivation of the barren land as a result of
higher labour force participation assumed not to increase the total cultivable productive land beyond its
maximum since it is impossible to maintain the productivity of the uncultivated land as well as it is impossible to
cultivate the degraded land.
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4.2.3Transitional Dynamics of Investment

The transition of investment from time t to time t+1 is determined by the availability of
infrastructure, taxation and skilled labour. Thus, investment at time t+1 is the difference
between the sum of the previous period investments in the sector and the proportion of new
additional investment( & € (0,1)) resulted from higher income, lower tax rate , improved
infrastructural facility and labour quality, and the proportion of investment which shut down

their business due to the deterioration of the quality of infrastructure (@€ (0,1) ), high level of
taxation (e (0,1)) ,the loss in skilled labour force at time t (e (0,1)) .Hence, mathematically

it is given by;

VRO hl, . FL Jioammampssimasssnd (4.20)

na,+l na i+l .1 nazt

Ly =1, + X1

Rearranging the above equation, the state of transition for investment from time t to time t+1

is given by,

(1-N)1 =(1-0-0-9)!

na,r+1 neet

_(-8-0—-9
na,i+l W na.t
As we have already observed, the change in the above state variables comes into effect due to
the dynamics of conflict, human and physical capital formation, unequal exchange and
taxation. In the next sub section, we will discuss the dynamics of each control variables
outlined above except taxation and physical capital formation since their link to the overall

model is minimal.
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4.2.4 Dynamics of Conflict

Given the model stated above, an incidence of war at time t leads to a reduction of the skilled
and unskilled labour force participation in both agricultural and non agricultural sector for the
same period. The reduction of labour forces in agricultural sector leave the land hitherto
cultivated barren for the subsequent period. Consequently, agricultural output will decline.
Similarly, due to the effect of war on skilled and unskilled labour force, the terms of trade
deteriorates and hence reduce total productive land and agricultural output. Moreover, the
reduction of labour force in non agricultural sector at time t will lead to a decrease in
investment in non agricultural sector and output in the sector. Given, the transitional dynamics
of labour force, the reduction in the number of labour force in both sectors in period t will
result lower labour force participation in period t+1 and hence total output in the economy of

period t+1.
4.2.5. Dynamics of Unequal Exchange

The deterioration of terms of trade as a result of unequal exchange at period t results a loss
(deficit) in the international trade. Since the export product of the smaller country is assumed
to be agricultural item in Gebrehiowt model, the loss in trade will not allow the productivity of
the used up land to be maintained as it is intensively cultivated. Degradation of the land
further leads to a reduction of agricultural output for the same period. Moreover, given the
transitional dynamics of the productive land, environmental degradation at time t results in

lower productivity of the land at time t+1, which will bring lower output at time t+1.
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.2.6 Dynamics of Human Capital Formation

In Gebrehiowt model, an increase in public spending on human capital formation results in an
increase in the number of skilled human power on both agricultural and non agricultural
sector. The increase in labour force in agricultural sector leads to an increase in the amount of
the total cultivable productive land. Together with the direct effect of high labour force
participation, the increase in the amount of productive land will increase output in agricultural
sector. Moreover, the increase in skilled labour force participation in non agricultural sector
also results in an increase in investment in the sector, which will increase non agricultural
output. Likewise, increasing spending on human capital formation has an impact of increasing
the competitiveness of the country’s product in the international market since the quality of
labour embodied on internationally tradable item and hence terms of trade improves .
Improvement in terms of trade further brings positive trade balance, which will help the
country to maintain the productivity of the used up land. Furthermore, conditioned up on the
transitional dynamics of investment, the increase investment in the sector at time t leads to an

increase in the time t+1 investment and hence, non agricultural output of time t+1.
4.3 Equilibrium Path of Gebrehiowt Model

As we have observed, in Gebrehiowt model, the impact of conflict on labour force does not
only affect productive land and agricultural output of the economy but also the external sector
stance of the economy. For instance, with the incidence of conflict, the number of skilled
labour forces participation declines, which will make the product of the country uncompetitive
in the international market and hence, deterioration of terms of trade and trade balance.

Similarly, an increase of public spending on human capital formation will allow the country’s
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product to be competitive in the international market and improve its terms of trade and trade
balance. Terms of trade deterioration on the other hand results in environmental (land)
degradation and hence reduces agricultural output. The decline in agricultural output further

affects investment in non agricultural sector through its impact on total output.

Hence, in his model, total output decreases with conflict/political instability and unequal
exchange, which results in land degradation. Conversely, total output of the economy grows
with public spending on human capital formation, political stability and trade equivalence,
which determines the total labour forces participation. Taking total output, which is the sum of
agricultural and non agricultural output, labour force and productivity of land(land
degradation) as the state variables, and conflict (political stability),trade equivalence and
spending on human capital formation as a control variable, we will show the equilibrium path

of developing country’s (Ethiopian) economy in Gebrehiowt model graphically.

The four quadrant graph depicted below shows the relationship between output (Y), land
degradation (L.D), labour force (both skilled and unskilled) (LF), spending on human capital
formation (PHC) and political stability and trade equivalence (TE). Quadrant I shows the
relationship between land degradation and total output, quadrant II shows the relationship
between stability and land degradation as well as trade equivalence and land degradation,
quadrant III shows the relationship between spending on human capital formation and total
labour force (skill and unskilled), stability and labour force as well as trade equivalence and

labour force, and quadrant IV depicts the relationship between labour force and total output.

From the graph below, deterioration in the condition of political stability and equivalence of

trade between trading partners’ at any time t from point OC; to OC; worsens the level of land
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degradation from OX; to OX; since the destruction of labour force with political instability
and trade deficit from unequal exchange is enormous. The movement in the level of land
degradation from OX; to OX, results the fall in output from OY; to OY; of the same period In
contrast, an increase in public spending on human capital formation and improvement in the
condition of political stability and trade equivalence from OC; to OC; at time t results in an
improvement in the number of total labour force (skilled and unskilled) from OX’; to OX’;

and hence total output from OY, to OY"’;.
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Figure 4.1 Derivation of the equilibrium path of the model
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Hence, from quadrant IV, we can conclude that total output grows with labour force
participation through time resulted from spending on human capital formation, political
stability and trade equivalence. Likewise, from quadrant I, we can see as it declines with land
degradation resulted from unequal exchange and low level of labour force participation due to
conflict. Hence, putting total output in the vertical axis and time in the horizontal axis, the

dynamics of growth and recession curve of Gebrehiowt model can be depicted graphically as

follow,
Y =Y(L)Growth curve Y A

A

Y Y, Reeessipn curve
Y,
¥,
Y, 2 Y=Y (DL) R
t t2 Ly %]

Growth Curve Figure (4.2) Recession Curve Figure (4.3)

Depending on the net effect of growth and recession, the economy grows or decline through

time. Graphically, if the slope of growth curve is greater than the slope of recession curve
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Y,-Y Y.-Y dy 4y’ . i
e.2—1>*1t 1 e > 5 ), the net growth curve will have a positively up ward slope
L=t I,— 1 1

(1.
as depicted below. In this is case, the economy is an upward trend of the equilibrium path.

Figure (4.4). Positively upward Equilibrium Path of net growth curve

dy, dL,__dY,_d(We)
dL, dt d(DG,) dt

Net growth

v

Time

Conversely, if the slope of the growth curve is less than the slope of recession curve

Y,-Y, Y,-Y __ dY ! :
AT 2T i C;—Y ), the net growth will have a negatively downward curve as
!

(i.e
L=t =1 dt

depicted below. This is the case, when the economy is in down ward trend of the equilibrium

path.
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Figure (4.5). Negatively downward Equilibrium Path of net growth curve

dy, dL,  dY, d(DG)
dL, dt  d(DG) dt

Net growth

A4

Time

If the slope of the growth curve is equal to the slope of recession curve
. Y,-Y, Y,-Y¥Y 4y 4y , . . . :
(ie. 2—t=-2—L—=_—=—) the net growth will have horizontal line curve, in which

I =0 by dr di

case the economy is at the steady state through time.
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Figure (4.6) Steady state net Growth Curve

4

dv dl, _dy, dWG,
dL di d(DG) di

Net growth Curve

v

Time
, ; e gy . ;
Mathematically, the growth in output through time is given by 7‘13 the same as the decline
I

. . . dy
(recession) of output through time given by?’. Based on the theory stated above, output
f

grows with labour force participation, hence using the chain rule, the growth of output can be

dy, dY dL, . . : 3 :
rewritten as —-=—-——_ Likewise, total output also falls with land degradation, hence it
dt dL dt

~dY, d(DG)
dt  d(DG) dt

can be rewritten as

Hence, the equilibrium path of the model is depend up on either the slope of the growth

equation is greater or less or equal to the slope of the recession curve given by

dvdl, _ _ __dY, d(DG)
dL, dr d(DG,) di
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From equation (4.1), (4.2), (47) and (4.8) we haveY =Y +Y ., Y =f(L.PL)

JY.=fU,,and [ = f(,PIF,L,,,T,) respectively. Hence, the left hand side of equation

sn,t?

of (4.22) will take the following form as given by;

d_Yﬁ = df(L‘,,u L] PL;) 3 deJ_ ﬂf(Y, an'.l i P]F:' 4 T:') &
dL dt dL dl dL dt

t na.t

Moreover, total labour force which is given by the sum of labour force in agricultural and in

non agricultural is given by the model;

FRTS S P (4.24)

na,r

Hence, agricultural labour force at any time t is given by;

Substituting equation (4.9) into equation (4.24) and solve for skilled labour force in non

agricultural sector gives us;

R O S U, (4.26)

sna. 1 sna,r

Substituting equation (4.25) and (4.26) into equation (4.23), the slope of growth curve through

time will be given by:

dY dL dL
= By L | e e e e e s 4.27
ST LR b (4.27)
d =L .. PL
where f, = = L, '), derived from equation (4.2),

dL

1
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A =;ﬂ, derived from equation (4.7) and

mi

_ df (Yr ? (Ll = LHJ - Lua'nn.l )’ P"E’ I 7; )
¢ dL,

13

, derived from equation (4.8).

The marginal product of labour force participation in the economy, which is the sum of

marginal product of labour in agricultural sector ( £,) and non agricultural sector (£, ) is

given by;
Y
%i—:[ﬂ2 BILRE | conrsummnmrinin somsssiamsanpmissss wnems i v s S S S (4.28)

Moreover, assuming the rate of skilled and unskilled labour force destruction equal i.e. o=@

in equation (4.18), the growth in labour force can be derived as follow
Ll‘fl e (] - ¢) L.\‘.f + (l i ¢)(yllu\',! +Lru'_.' )

= Ly SO A FLy, rorersaeissssmmbasssms memmnmsmanssessssnannsssminh i (4.28A)

T+l

Since L, =L, +L

(]
st

Moreover, L, =L ,+L, , =L =(1-¢)L +¢L, Where, ¢ € (0,1),

RIBIERS L BB i v ammiomsinns Hosaers s B SRS A S ST s 5 BBk SR S oS R R S S RO (4.28B)

us,r

Substituting equation (4.28B) into equation (4.28A) , the growth in labour force from time t to

time t+1 gives us
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—1 141
L d "

T

Lu=h _dL _,

Substituting equation (4.29) into (4.27), the growth in output with respect to labour force

participation in Gebrehiowt model is given by:

dY dL

e | A 20X 430
AT o) 6, + 1,0, (4.30)

Equation (4.30) is the rate of growth in output due to an increase in the labour force

participation. Where, (¢ y—¢)captures the rate of growth in labour forces participation

through time as a result of spending on human capital formation and political stability.

Similarly the right hand side of equation (4.22) can be rewritten as

d'Yr dDGr wlien dYu.f (Lar ’ PLI) + dYJm.I dDG,u
dDG, dt dDG dDG, | di

T

Using the chain rule, the change in non agricultural output with respect to land degradation

can be derived as:

dy,, dv,, dl, d,

g el T B A SR S S e (4.32)

dDG, dl,, dY, dDG,
From equation (4.2), since we have assumed PL, =-DG,
dYn:(Lul’_DGr) dYur(LaJ’—DGr)

—— e 1 RO N I TR, T (4.33)
d(DG,) d(DG,)
. . d.Y:“”
, from equation (4.7), T S v cs s R S R S A S A R (4.34)

na,l
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dl
and from equation (4.8) —dL;' = S AR — (4.35)

(]

Substituting equation (4.33), (4, 34) and (4.35) into equation (4.31), the slope of the recession

curve can be rewritten as ;

LA ) dY, d(DG) . . d(DG)
ADC) d =(=f,+ 1,9, a’(DG)) - , ignoring o for a moment,
d(¥) ) _ d()
—l_.=_ + ) : L 1'_' 5 %5 == )
a0G) - P gy ™ awe) = h
di¥y _ =5

d(DG) 1-up,’
Equation (4.36) is the marginal deterioration of total output due to land degradation.

= dY dDG  -B, d(DG,)
dDG dt - u,@, dt

Since the theory states the productivity of the land always declines with unequal exchange

dDG,

and land degradation , the rate of degradation ( dr y s equal to the declining in the

dPL,

productivity of the land ( @ ). Hence, from equation (4.9) the rate of land degradation can

be derived as;

PL,—-PL _dPL _d(DG)
PL dt dt 4

1

D1



Substituting equation (4.38) into (4.37), the slope of the recession curve as result of land

degradation can be rewritten as;

dY dDG - dY dDG
=B posys =B _pre)
dDG dt 1= ¢, dy @t 1= " e (4.39)
p+o
Where, captures the rate of land degradation due to unequal exchange and conflict.

Since the marginal productivity of investment in non agricultural sector increase at increasing

s >1
rate at the beginning ( when there is low investement) i.e , equation (4.39) represents

the rate of fall in output due to land degradation through time.

The net growth in output according to Gebrehiowt is depending up on the difference between
the rate of growth in output due to labour force participation and the absolute value of the rate

of recession due to land degradation .i.e.

dY dL dY, dDG o
s anion NSt Sbanetien | &= —  + )=1———(p+0)|) ><=0
dL, dt dDG, dt (7 ¢)(ﬁ“ Outh) 1- 1,0, (o )|)

Based on equation (4.40) we have three scenarios in the equilibrium path of Gebrehiowt

dynamic macroeconomic model.

B,
=169

242

Scenario one; (1, — @) B, + @40, )—| (p+5)|) =0, is the case when the economy is at

equilibrium or at steady state since the increase in total output as a result of increasing labour
force participation due to spending on human capital formation, trade equivalence and
political stability equally offset the negative impact of land degradation to total output due to

political instability and unequal exchange.
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]_22

Scenario two; (19, — @)( B, + @.u,)—| (p+§)|)>0 is the case when the economy is

growing and there is an upward trend in the equilibrium path since the positive impact of
labour force participation to the total output due to spending on human capital formation, trade
equivalence and political stability more than offset the negative impact of land degradation to

the total output due to conflict (political instability) and unequal exchange.

Scenario three;, (¥, — )( S, + @,u,)—| IL([H- §)|) <0 ,is the case when the forces of

— Y
land degradation as a result of political instability and unequal exchange less than offset the
positive impact of labour force participation due to spending on human capital formation,
political stability and trade equivalence and hence downward trend of the equilibrium path.
This scenario, according to Gebrehiowt, represents most developing countries (especially
Ethiopia’s economy) case where the recurrence of conflict (political instability) and unequal

exchange has been determining the overall economic activity.

In sum, Gebrehiowt’s model has fifteen state variables, which is determined with in the model
and five control variables, which determines the movement of the over all model'’. Moreover,
it has eight transitional dynamic and five identity equations. Using the Ethiopian data on the
model variables for the years covering 1981-2006, in the next chapter we have simulated the
model dynamically in scenario of a shock to public spending on human capital formation and

political stability.

¥ All equations of the model along with the estimated and calibrated coefficients are presented in the appendix.
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Chapter five

5.1 The Data

The data employed for simulation purpose in this study is obtained from World Bank
development indicators of 2008 and the ministry of finance and economic development of
Ethiopia (MOFED). Specifically, data for agricultural output, non agricultural output, total
output, tax rate, domestic tax revenue, public spending on human capital formation and public
spending on infrastructure are obtained from MOFED. Whereas data for trade balance,
investment, terms of trade, total land area under cereal production, which is a proxy for total
productive land, military spending, which is a proxy for war, skilled and unskilled labour force
participation and labour force participation in agricultural and non agricultural sector are

found from the World Bank development indicator of 2008.

Data for tax rate, terms of trade, skilled and unskilled as well as agricultural and non
agricultural labour force participation are not available directly from the aforementioned
sources. Hence, in order to find tax rate we have taken the ratio of real tax revenue to real
GDP for each year as a proxy variable. As for skilled and unskilled labour force, we multiplied
the total labour force of each year by the respective year average literacy rate. Furthermore, in
calculating agricultural and non agricultural labour force, we have multiplied each year’s
labour force by the percentage of labour force engaged in agricultural and non-agricultural
sector. Moreover, in solving the terms of trade we followed two procedures, first we have
taken the ratio of volume of export at current price to volume of export at constant price and
volume of import at current price to volume of import at constant price so as to find the unit

price of export and import respectively. Having obtained the unit price of export and import,
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we have taken their respective ratio to find the terms of trade. The value of public spending
on human capital formation is the sum of public spending on health and education. Whereas,
the value of public spending on infrastructure is given by the sum of public investment on road

construction and transport and communication.
5.2 Dynamic Simulation of the Model

In Gebrehiowt’s model, since specifications run from highly abstract and theoretical equation
to very handful and easy identities, the parameters of the model is chosen in a fairly eclectic
way. The ideal method would be a full system estimation of the entire model, which would
respect all the relevant cross restrictions. Nevertheless, full system estimation is unfortunately
not realistic for several reasons. For instance, the amount of parameters is reasonably large and
the model frequency is annual, so that the degree of freedom would be short. On the other
hand, we cannot fully rely entirely on an eclectic calibration approach that borrows from the
literature since the current literature on macroeconomic modeling hardly represents
Gebrehiowt’s model. Hence, in practice we end up with a mixed strategy which we can
compactly state as “estimate when possible, then calibrate to generate reasonable behaviour as

a system”.

Using the dynamic deterministic solution and Gauss- Seidle iteration a]gorithm”, we have
solved the whole model for the year covering 1981 to 2006. Moreover, in order to use the
model for policy analysis, a counter factual simulation is conducted dynamically in the
scenario of a shock to public spending on human capital formation and a shock to political

instability.

"* The description about Gauss-Seidel iteration algorithm is presented in appendix C.
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5.2.1 A Shock to Public Spending on Human Capital Formation

For Gebrehiowt, increasing spending on human capital formation has a crucial role in boosting
skill labour force participation, domestic production (both agricultural and non agricultural),
government tax revenue as well as in moderating the loss from international trade. To see the
impact, a permanent 5% increase in spending on human capital formation is introduced for the
years covering 1998 to 2006. It results an increase in the skilled labour force participation by
37 % in 1998, 6.2% in 2002 and 5.7% in 2006. The increase in the number of skilled labour
force participation brings an improvement in the terms of trade and trade balance by 37%,
6.2% and 5.7% for the year 1998, 2002 and 2006 respectively. The improvement in the terms
of trade and trade balance increases the productivity of the land by 10.5%, 15.5% and 29.5%
for the respective years of 1998, 2002 and 2006. This further brings an increase in the total
agricultural output of the economy by 10.5%, 15.5% and 29.5% for the same periods. The
increase in agricultural output results an improvement of tax revenue by 0.06% in 1998, by
0.063% in 2002 and 0.065% in 2006.Graphically, the impact of a 5% increase in spending on

human capital formation on the aforementioned variables is depicted below
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Figure 5.1 The impact of a 5% increase in public spending on human capital formation from

15
1998-2006
2.40E+11 2
2.00E+11 04
24
1.60E+11 4
-4
1.20E+11
64
8.00E+10-]
-8
4,00E+104 104
0'00E+00Ifllllllllllillllll]l'll! .12|l|||l|llll{\|ll||||lr|'
82 84 86 88 90 92 94 96 98 00 02 04 06 82 84 86 88 90 92 94 96 98 00 02 04 06
[ SL(Actal)  SL (Baseline)| [ 7ot (Acta) TOT (Baseline) |
1.0E+10
0.00E+00
4.00E+08 4 0.0E+00 4
-8.00E+08
-1,20E+09 - -1.0E+10
-1.60E+09
-2.00E+09 -2.0E+10-
-2.40E+09 |
-2.80E+00 -3.0E 110+
-3,20E409-
-3.60E+09 41—+ T T 1T T T T AEHN T
82 84 B6 88 90 92 94 96 98 00 02 04 06 82 84 86 88 90 92 94 96 98 00 02 04 06
[ B (Acwal) TB{—Baserinﬂ [ YA (Baseiine) YA (Acual) |

5.2.2. A Shock to Political Stability

For Gebrehiowt, with the incidence of conflict, the labour force participation (both skilled and
unskilled) in agricultural and non-agricultural sector declines, the decrease in labour force

participation leave the land hitherto cultivated barren and results a fall in agricultural

" Where, SL= Skilled labour force, TOT= Terms of trade, TB= Trade Balance, YA = Agricultural output and
TR=Tax revenue
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production. On the other hand, it also affects the competitiveness of the country’s product in
the international market since its impact on skilled and unskilled labour force determines the

terms of trade and balance of trade.

Thus, to examine its impact, a permanent 5% increase in military spending is introduced for
the years covering 1998 to 2006. It is found that skilled labour force participation in
agricultural sector decreased by 0.8% in 1998, 1.5% in 2002 and 0.9% in 2006. The reduction
in skilled labour force participation brings a deterioration of terms of trade by 3.9%, 5.9% and
5.5% for the respective years of 1998, 2002 and 2006. Deterioration in the terms of trade
further worsens trade deficit by 3.91%, 5.93% and 0.06% for the same periods. Together with
the direct impact of the decline in labour force participation in agricultural sector, deficit in the
balance of trade reduces the productivity of the land by 16.9%, 20% and 24.6% for the year
1998, 2002 and 2006. Consequently, agricultural production for the same period decreases by
16.3%, 20.39 % and 24.5% respectively. The fall in agricultural production along with a
0.05%. 0.09% and 0.14% decrease in non agricultural production results a 0.013%, 0.05%,
0.07% reduction in tax revenue for the year 1998, 2002 and 2006. Graphically, the impact of
an incidence of conflict, which results a 5% increase in military spending on the

aforementioned variables is given below.

Figure 5.2 The impact of 5% increase in military spending due to the incidence of conflict.'®

'® Where, SL=skilled labour force, TOT= terms of trade, Y A=Agricultural output, PL= productive land, TB=trade
balance, TR=Tax revenue and YNA= non agricultural output.
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Chapter Six
6.1Conclusion

In our study, an attempt is made in order to build a mathematical model for Gebrehiowt’s
dynamic theories. Specifically, we have modeled his dynamic theories emerged from conflict,
unequal exchange, public spending on human capital formation. The dynamic theories state
the number of labour force participation declines with conflict (political instability). This
further result, the land hitherto cultivated to be left barren and hence a fall in agricultural
production. Likewise, terms of trade and trade balance deteriorate with unequal exchange in
the international trade, which do not allow the productivity of the used up land (natural
resource) to be maintained. This further reduces agricultural production for the subsequent
periods. Moreover, an increase in the skilled labour force participation resulted from spending
on human capital formation brings terms of trade improvement, which reduces the loss from
international trade. The improvement in balance of trade together with an increase in the
skilled labour force participation increases the productivity the barren and degraded land,

which subsequently increases the total output of the economy.

Moreover, in driving the equilibrium path of the model, it is found that the overall economy
grows with labour force participation and declines with land degradation. The net effect of
labour force participation and land degradation is depend up on the rate of growth in output
with respect to labour force participation and the rate of decrease in output with respect to land
degradation. If the rate of growth of output with respect to labour force greater than the rate of
decrease in output with respect to land degradation, the economy will be in the upward trend

of the equilibrium path. In the scenario of which, the rate of growth of output with respect to
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labour force participation is less than the rate of decreases of output with respect to land
degradation, the economy will be in the downward trend of the equilibrium path. When the
rate of increase in output with respect to labour force participation is equal to the rate of
decrease in output with respect to land degradation, the over all economy will be at the steady

state.

Given the estimated and calibrated parameters, a dynamic counter factual simulation is also
conducted under the scenario of a shock to political stability (conflict) and a shock to spending
on human capital formation. The simulated result on both scenarios is found to be consistent

with the theory.
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Appendix

Appendix A

A.1.Equations of Transitional Dynamics

B R S S KR A (A1)
Yy S A oL L vt (A2)
Y, = Bt B F BPLey oot (A3)
Lo S AP B A W= v i e 00 28 S R A SRS BV (A4)
Lo i = Bl =t . cicmmronmmsmmssnemmntusomomastnssmsmasisessomssbsids e st (A5)
Ly S =@)L  F(Tm0) L) oo e (A6)
PL,, ST P 0YPL s csvovissorsmmunnisssunsan s i nssssssmsnnssnsanmnna sasis v nsisa ssmtnsrasu samasn (A8)

o = % B S0 s T e s (A9)

A.2.Identity Equations

By s Bl oo sesscosae oo S SRR o s A At (A10)
T S ST (A11)
ALY, A ORI (A12)
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TP T O (Al4)
Y. B X A E o o conmmnmnn vt s s scns s s s 4eht o A 8 Ao e i 3 S AR (A15)
A.3.The Equilibrium relationship of the model

¥, = B B e T i o onssswmmomusss s enssoss s s s a0 A A RS ET (A16)
= B L, A R comason sucnmmmmosn s s o S SR R (A17)
e g R I e~ (A18)
Pl = 0L % I8, o F Pilles vonm sumsrsssls veimss oo o omy e S S A R AR (4.19)
L, =0+0W +6W_ +0,PHC, +O,PHC, |....cccoiiiiiiiiiiiiiiiiiiieiieeeeie e (A20)
Lo AW BBV, AWV, - s misain o sisscscminis s o e b o S o 55 8 (A21)
Ly, =¥+ VPHC, + Y,PHC,  + ¥ W, +¥W, | oo, (A22)
Lo ST AT, FIEIL L 1oy msscmmens s e o s s mms s s s o e s boss s (A23)
Lot ST, v w6 a5 0 G AN 5 (A24)
TOT, =w ’.’ ........................................................................................ (A25)
B T 000 s s ik i oS i S s S Ss (A26)
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Appendix B.The Estimated and Calibrated Parameters used for Model Simulation

The parameters employed for simulation purpose in this paper, which is found in eclectic way

of estimation and calibration is given below

B =15687, 8, =0.63,8, =037,

5,=3289, 8, =—0.054,6, =-0.014,8, =0.15,8, =0.01

,=4366, at, = —0.035, at, =—0.046 ,

0,=6.7, p,=4.3,p, =0.3,

14,=34400, 11, = 0.75, jt, = 0.67

@, =1089.83, ¢, = 128084, ¢, = 0.41103, ¢, =0.0216,¢, =—0.2732

%, =1625,7, =0.73,7, = 0.46,7, =-0.023, 7, =—0.014

7, =2357, 7, =-0.031, 7, =-0.028

6,=0.57,7,=0.35,0=0.83
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Appendix C Description of Gauss Seidle Iteration Algorithm

Given a square system of n linear equations with unknown x:

Ax=Db
a a x] 1
11 1
: . .n xz b2
Where, A== : ‘. L X = . and b = :
a .. a
|
n nn x b

Then A can be decomposed into a lower triangular component L+, and a strictly upper
triangular component U:

all

A=L.+U where L, = Ay, Ayt 0 |and

Ay Guyt Gy,
0 ay- a,
u=0 0 a,
0O 0 0

The system of linear equations may be rewritten as:
Lix=b-Tix

, The Gauss—Seidel method is an iterative technique that solves the left hand side of this
expression for x, using previous value for x on the right hand side. Analytically, this may be
written as:

X+ = =Y (h — UxFy,

(k+1)

However, by taking advantage of the triangular form of L+, the elements of X"’ can be

computed sequentially using forward substitution:
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iy

J<i

Jo-1) 1 ] AR Ak+1) i = 1.9
0 = =y = T - T =120
FEl

The procedure is generally continued until convergence achieved to some desired tolerable
level.
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