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Abstract: Why should countries trade the amounts, and kinds, of goods that they do, to maximize utility, and
should this lead countries to orient their production completely to their trade sectors? This unorthodox, and
primary conceptual article, proposes to answer whether or not completely specializing in goods, under
Ricardian trade theory, is absolutely necessary. Many graphs are offered, with linear algebra, and equations,
for countries to maximize utility. The main finding is that partial specialization can maximize countries’ utility,
negating the need to restructure solely for one good, industry, or sector. The implications for trade, using the
United States as an example, are discussed. Several other original concepts are introduced, including the “box
of surety,” and the “ray of satisfaction,” with the idea that trade should capture the same ratio of goods that
consumers prefer domestically- “consumption consistency.” Matrix algebra was used, along with general
conceptual observations, with the inclusion of how math errors could be made, but future use of Calculus would
add to the equational proofs, and, scholars should look for more empirical evidence of partially specialized

trade occurring.

Keywords: international trade; political-economy; restructuring; Ricardian theory; specialization
JEL Code: F10

1. Introduction:

In 2023, many countries and firms, despite the global Covid-19 pandemic, which has
affected supply chains, continue to restructure their economics towards their trade sectors, while
other countries are turning inwards. Orthodox economic theory holds, in accordance with the works
of early 19" Century British economist David Ricardo (1817), that countries specialize in the one
good or industry that they are best at producing, relative to other goods. They then trade with other
countries for the goods that the other country is relatively best in producing, for an overall gain. It
is an economic theory of relativity, much like that of Einstein’s theory for physics, called
“comparative advantage” in economics, not to be confused with “competitive advantage,” which is
a strength that a company has such as a better human resources department than another firm.

To put these ideas into “layperson’s” terms for conceptual use, Einstein’s theory in physics
was, succinctly, that total energy is the largest mass times the speed of light squared, derived from
the radioactive decay of carbon, that gravity bends light, and, relevant here, that time is relative to
motion. If there were no motion in the universe, then there would be no time- nothing to compare
by. Similarly, in economics, the utility (happiness) of each country depends on the productivity of
the other.
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N. Gregory Mankiw’s (2015) microeconomics textbook has an unusual but modern
way of explaining this, comparing the fictional movie character of Forest Gump, from the
movie of the same name, to National Football League (NFL) quarterback Tom Brady. If
Forest specializes in making money mowing lawns, and Tom Brady specializes in making
money from football and advertisements, then they should each work at what they do best,
and then trade what they produce, even if Tom Brady may be better at both, called
“absolute advantage.” But by dividing tasks, like with the division of labor theorized by
Adam Smith (1776), they both end up gaining because the rate of exchange, for both, is
greater than the relationship of their individual productivity for both occupations
(Mankiw, 2015).

Another way of thinking about Ricardo’s theories, added later in the late 19t Century
neo-classical revolution, by British economist Alfred Marshall and also by the Austrian
School of economists, is that countries completely specialize so as to not lose out in the
other goods, which are called opportunity costs, and to gain more goods, thus increasing
“utility,” or happiness. With trade, states reach more goods, and a higher indifference
curve of happiness, anywhere upon as such that the consumer is equally as happy between
the two goods, as developed first by Edgeworth (1877).

These theories combined have been used by policy-makers to justify economic
restructuring towards the trade sector, in favor of certain industries, whether government
promoted, or based on entrepreneurial intuition, observation, research, or business
deals/proposals. Is complete restructuring, which can cause the loss of countless jobs,
and the closing of countless small firms in less productive industries, necessary, given
Ricardo’s models?  And, how much should countries theoretically trade? The
hypothesis of this article is that complete specialization is not necessary, using an
addendum to Ricardo’s theory and a methodology of several graphical models with matrix
algebra, and that states maximize happiness by producing and trading to come close to
their domestic consumption preference.

Ricardo’s trade theory, and these works that followed, are based on the idea that the
two countries can trade goods (barter) at a “terms of trade” agreement, which we know
from subsequent works, can depend on: how much countries value goods (called “utility”);
how large the country is in market power over a smaller country; the relationship between
the values of currencies; tariffs; and the overall good’s market, that is, if it were a
monopolistic market, giving the monopoly state an advantage.

To continue with this brief intro, this terms of trade must be in-between the two
countries’ opportunity costs, which are more practically the slopes of their production
curves, or trade will become unnecessary. However, Ricardo’s theory, which has been
questioned by scholars over the years for its vast amount of assumptions needing to make
the theory true, but who have never found it to be false, unnecessarily posits that the new
slope of the terms of trade must be extended from the point of complete specialization.
The theory ignores that the new terms of trade can start along any point along the
production graph, otherwise known as the production possibilities frontier, with a parallel

line to the terms of trade. While this graph can be drawn as curved, due to increasing
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opportunity costs, or diminishing marginal productivity, they are drawn here according
to the classical models, with straight slopes, for simplicity, in-line with Ricardo, and for
making points without referring to Calculus.

It is important to note that most textbooks assume a starting point of consumption
along the production curve without an explanation. Instead, this paper assumes, and
explains, “consumption consistency," that, for instance, if one country can produce 3
oranges to 1 apple, that it makes sense that the country’s citizens will consume 3 oranges
to 1 apple; otherwise, why would a country have developed, over time, such a degree of
production? Vice-versa, a country’s production might have developed over many years
in order to meet a countries” consumption preference. Which one of these occurrences
that one believes in depends on how one views “Say’s Law,” that supply creates its own
demand, which has long been held to be true in terms of primitive, less developed societies,
while the opposite has been the case in more advanced societies that can cater to consumer
demands. Regardless, consumption consistency is assumed for where one country starts
consumption, and, that it should continue to where a country ends production through
trade. If countries prefer a certain ratio of goods domestically, then why should they not
prefer the same ratio throughout trade?

All of these assumptions are applied to both complete and partial specialization, with
utility assumed to increase as countries trade for more goods, and combination of goods
in-between consumption consistency for their two countries; that is, if consumption
consistency for both countries is possible if the countries are of very different sizes.
Complete specialization does still yield the greatest of all possible gain, as found, measured
by the concepts termed here as the “box of surety,” and the “ray of satisfaction,” which is
shown here as yielding the indifference curve which is the highest and is most consistent
with consumption preferences of the home country. Nevertheless, potential gains can be
made from the partial trading of the specialized goods, and still keep diverse sectors of the
economy, and the associated jobs needed, used for producing the other good. Thus,
complete restructuring of an economy towards specialization is not entirely necessary for
gains in trade, and small businesses should be able to stay afloat in theory. All of these

assumptions will be addressed as we go.

1.1. Literature Review:

There is much research on optimal tariffs and trade “policy,” but very little on
optimal trade “amounts.” Most literature on trade involves those who expanded on
comparative advantage, such as Hecksher and Ohlin (1919), who showed that countries
specialize according to their resources (labor, capital, etc.). Meanwhile, Stolper and
Samuelson (1941) showed that specialization causes “winners and losers” amongst
industries that produce the resources. Krugman (1981) emphasized that multinational
corporations do not always have to abide by the rules of countries, being situated in many
countries.

To go back to the 1700s, Hume (1955 edition), before Ricardo, believed that trade

benefitted smaller countries more than larger ones because they receive a greater
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proportion of goods to their size. Trade helped smaller nations develop with their
standard of living, though for large nations, they gained less, but could not be hurt by
trade, all called the “importance of being unimportant” (Pressman, 2014, 99). Edgeworth,
in the mid-1800’s, developed his famous utility “box” in which, Pressman writes, “[h]e
discovered that there is not likely to be just one trading equilibrium point” (Pressman 2014,
99). The country that gained more had the better government which was more skilled at
negotiating, that could “more easily do without the good produced by the other country,”
or had the most monopolies to charge what they wanted (Pressman 2014, 99). Much
depended on the number of firms in each country; countries with many firms, mainly in
large nations, would see greater competition, and its firms would benefit less from trade
(Pressman 2014, 99). Many authors have written on the “winners and losers” from trade.
Ricardian trade theory is largely a model in favor of free trade, because tariffs raise
prices, distort the terms of trade, and favor certain industries over others. Recent work
on international trade includes Maneschi (1992) finds empirically that “foreign trade only
affects the rate of profit [not productivity] insofar as it leads to the importation of cheaper
wage goods.” Siddiqui (NA) writes that historically, productivity [and likely utility, too]
under free trade has not risen, and “free trade policy will deepen further the process of
uneven development and unequal exchange” across the world, due to the “weak
theoretical and empirical grounds” of free trade. In doing so, the “performance of both
sectors [industrial and agricultural] could [both] have a long-term impact on ... well-being.”
A number of articles within the past several decades have questioned the extent of
globalization that the world has moved to. Many books claim that Covid-19 and limited
travel (with bans), backed-up ports, and supply chain precautions, have reduced globalism.
Levchenko and Zhang (2014) write that, in an analysis of 72 countries over almost 50
years, “comparative advantage” has been weaker than expected. Trade productivity
from technology, as well as the amount of trade itself, has not grown as much as it should
have under Ricardian theory. Seretis and Tsaliki (2015) find that countries maintaining
absolute advantages in trade (producing both goods at a more productive rate) tend to
hold on to these advantages rather than switch to relatively better gains in comparative
advantage, in four Euro-zone states, since 1995. The problem, writes Alan Deardorff
(1984) is that “the model (Ricardo’s) implies complete specialization in equilibrium... since
imported goods will almost never be produced in the importing country.” Such models
“explain only the direction of trade, not the quantity of trade” (Deardorff 1984, 473). This
is the conceptual goal of this paper. Finally, “partial specialization” appears in newer
texts, but it refers to productivity losses in neo-classical models that cause countries to lose
comparative advantage, whereas here, comparative advantage does not change. Finally,
Peet and Hartwick (2015) critisize Ricardo for not stressing that some specializations arose

by goods being backed by wealthy European monarchs, thus leading to income inequality.

2. Materials and Methods:
The methodology of this article will be to first address the many additional

assumptions, to those touched upon already, that Ricardian trade makes, and also the
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additional assumptions of this article. The article then presents the theory of comparative
advantage graphically, and introduces such new concepts as complete specialization, the
box of surety, partial specialization, uneven gains, the ray of satisfaction, and partial
specialization with the ray of satisfaction. The article builds to the concept of

7

“consumption consistency,” which the country starts out with in term of its level of
production, and then should continue with trade. This concept was also mentioned in
the introduction.

The paper will then apply these concepts to an example using two countries of A and
B. It then introduces basic math to find the quantities that balance trade for partial
specialization, in the case that countries wish to produce numerous goods rather than
entirely those that it is best at. Partial specialization is shown as helpful in reaching final
consumption points near the original “rays of satisfaction,” thus obtaining “consumption
consistency,” especially for countries of unequal size. Several more sections and

”ou

equations are then offered, for finding what are called “exact,” “average,” “doubled,”
“balanced,” “singular,” and “extreme” rays of satisfaction, with “shifts,” and
“intersections,” for partial or complete specialization, to maximize utility. Assumptions
are made for productivity losses, and for trading outside of the “boxes of surety.” A
series of equational steps is then shown to maximize utility, followed by an overall list of
steps in whether a country chooses to use complete or partial specialization. This is
followed by an extra example for medium-sized countries. Finally, a discussion rolls
forth with brief empirical notes about partial specialization and possible countries’ losses
from trying to restructure to a sole, complete specialization model. Countries can still
maintain smaller industries. This part touches on several applied cases of countries and
firms, with a section suggesting how future research can build upon the work presented
here, and a conclusion summarizing the findings. All of the math work is matrix/linear

algebra with simultaneous equations.

2.1. Ricardian Assumptions:

Ricardian theory depends on many assumptions, which will be outlined here, and
many will still be used in regards to the theory presented, as well as with the additional,
new assumptions of consumption consistency, towards the theory of partial specialization.
Ricardian theory, to begin with, assumes a fixed population of labor for all production,
and that labor never declines due to frictional, structural, or cyclical unemployment, which
would result in a lesser production of one good, or all goods. Furthermore, it assumes
that all workers have the skills to switch to complete specialization, such that countries can
always produce more goods to trade (“Ricardian Model Assumptions,” NA, 1).

Labor is usually the main resource or input in Ricardian models, and not capital,
because capital would involve depreciation, as well as diminishing returns, and
curvilinear graphs. The theory also assumes that labor by skill is static and that workers
do not move to the countries where their skill sets would be more in-line with the goods

produced there, which would impact the quantities produced. Another Ricardian
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assumption is that perfect competition exists domestically in all factor markets, such that
one can always obtain the other resources to produce as many goods as necessary. And,
there is no government intervention, an assumption challenged here, and by others, as we
know states often help sectors. But specialization, natural or government-led, comes
about through, and causes, restructuring.

Ricardian theory also assumes that there are no tariffs, which could affect the terms
of trade, as an added price. Further unrealistic is the assumption that trade occurs by
barter. In such models, trade could also be expressed with money values, but in
exchanging goods, again, trade would depend on the cost of production in the terms of
trade- thus, supply. There is nothing else to go by, such as demand. Demand depends
on tastes and preferences, which would affect the terms of trade, in how much of the other
good one would want, but these tastes are assumed to be the same over time, and typically,
there are only two goods assumed to be in the market. It might be possible, though,
through very advanced Calculus, to expand to more dimensions of many more goods, with
many more gains from trade.

Furthermore, Ricardian models assume that production is efficient with resources,
and that production usually falls along the lines of the production curves (PPF’s,
Production Possibility Frontiers). There are no presumable shifts outward of the curves
due to more capital or technological productivity over time (Siddiqui, NA, 1-2).
Moreover, the model assumes no transportation costs to ship the products to the other
country, which Ricci (1997) found affected the magnitude of trade, though this cost might
be included in the terms of trade. While Ricardo did indeed foresee production
possibilities with risk, such as if one country had a “shock” or natural disaster, he did not
include this possibility into his model of comparative advantage, and it is left out of the
models here, thought this idea is mentioned. Particularly relevant to this article, the work
assumes that domestic preferences will stay the same with trade- that consumer’s
preferences will not change over time. With preferences, the paper also assumes that
domestic production is in-line with domestic consumption, or the reverse- “consumption
consistency”- and that this preference continues throughout trade. Finally, the model is
pre-neoclassical- it is simplified and does not account for diminishing returns to scale,

which would make the lines curved and more complex to calculate, which is left for others.

Figure 1
Complete Specialization
Country A Country B
800
Good A Good A 300
Specialized

Good B 200 Good B 100 Specialized
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Here, we build to the final theory with original graphs. The opening up of trade (in
red) gives the countries involved a chance to consume at a different rate, or slope, in the
trade-off between goods, which is the terms of trade line, and is in-between the two
countries opportunity costs (1/4 and 1/3) of the comparatively advantaged goods.
Otherwise, the purpose of trade in at least one country would be obviated and production
and consumption would continue unchanged. Pre-neo-classical times, opportunity costs
stay constant. This 3.5 terms of trade (t.o.t.) is the red line above (Figure 1). Complete

specialization would mean making 800 and 100 goods, respectively, for countries A and B.

Figure 2

The “Box of Surety” and “Rays of Satisfaction”

indifference

avg. t.o.t. (red) (the yellow lines extend infinitely)
arting t.o-tproduction line

ray of %Qction

Quantity

Countries are assumed to continue to consume the same ratio, where the ray of

Q blueis

atio of desired goods)

satisfaction (a preference ratio), called by Schotter (2009, 68) the “Income Expansion Path,”
but hereafter simply called “rays,” intersect the red production line, which is consumption
after trade. Although it is not absolutely necessary to assume consumption consistency
in order to create the theory of partial specialization, this assumption nonetheless helps to
develop a closer-to-accurate model, and later is used in the examples to better illustrate the
concept of finding maximization for partially specializing. The green “indifference curve”
in Figure 2 comes from Edgeworth and indicates that points on the curve, which are
tangent to the production lines, represent equal utility to the consumer. To ensure that
the indifference curve has increased (equal satisfaction with the two goods), the curve
either must increase vertically, to gain more of one of good, horizontally, to gain more of
the other good. Or, it must have increased in some combination of the yellow box (the
box of “surety”) (Figure 2 and Figure 4), beyond the original point of domestic production
and consumption. Here, one can be fairly sure happiness is stable: there is either a gain
in one good with no loss to the other (for either good), or some mixture inside the box.
Utility gains outside of the “box of surety” are still possible, but not guaranteed. If,
in the case of the downward production slope is steeper than 1, then a country will lose
utility as the box extends rightward, but gain if the slope is less steep than 1, with steepness
being known as “elasticity.” Even so, one cannot be sure about maximizing utility,
because all one has to go by is the total quantity of goods, and not the mix, and one is
assuming that consumption in a country can be aggregated when consumers have
different preferences, as questioned by Arrow (1951). With trade, the terms of trade (t.o.t.)
causes a movement towards the less specialized good, such as from a bad trade deal. In
this case, the ray of satisfaction continues at a rate unchanged, all of the way to the right

until an infinitely beneficial terms of trade is reached. At this point, the country has
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800

Cell phones

Possible pr

Specialized good

maintained the same amount of the specialized good, and increased substantially the

unspecialized good traded for. Here, “t.0.t.” are an average: 3.5.

Figure 3

Partial Specialization

300

200 100 Textiles

The country on the left has the comparative advantage in producing cell phones,
since it gives up V4 textiles, while the country on the right has the comparative advantage
in producing textiles, since it gives up more, 1/3, to produce cell phones. One can see, on
the left (Figure 3), that partial specialization (given in green) results in a parallel terms of
trade line, but from the point of production nearer to the domestic economy, and not from
complete specialization at a point of 800 cell phones. There still is an increase in the
number of goods that are able to be consumed (textiles), although the number of cell
phones has gone down. Whether or not there are more textiles than under complete
specialization depends on the specific details of the problem, that is, the terms of trade and
the amount of goods traded, which will be addressed later. And, of course, we are
assuming that the terms of trade do not change drastically whether a country uses
complete or partial specializing, so trade is still acceptable to both countries, and still
balances. Regardless, there is a gain in the goods which the country is lacking in (textiles),
so if there is a strong demand for these goods, then, despite the loss in cell phones, partial
specialization has still fulfilled its purpose. The country gains without having to
completely restructure its economy, through business deals or state policy, towards
complete specialization.

To reduce risk, the country can also diversify its production. Diversification
prevents against calamities that could be associated with producing only one type of good.
This echoes the findings of Barry (2020) and others, who, interestingly, found that larger
nations tend to be the ones able to take on the risks of specializing. Smaller GDP countries

are more prevalently tending towards diversification.

Figure 4
The “Box of Surety” and Uneven Gains

Country B

ray ‘ray Specialized good
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800

partial specializatior

Trade usually causes a gain, and an overall increase in production, more-so to the
specialized goods, which are the most traded. It is assumed here, though, that the
original ratio of goods consumed continues. Trade results in consumption that is
consistent with domestic consumers. This ratio is represented by the ray of satisfaction, if

one were to extend it from the origin (Figures 4 and 5).
Figure 5

Partial Specialization (more shifted) with the Ray of Satisfaction

Country A Country B Country A: 2nd Example

300 produc

consume

production/dou onsumption ray

ray

domestic ray (4:1)
200 Qr Qps QpmsQs 100

Qr= quantity regular, Qps= partially shifted, Qpms= partially more shifted, Qs= specialized

Most textbooks on international trade simply assume the starting point of domestic
production and consumption, as well as the quantity of the amount of goods traded
(although they are indeed at a specific ratio: the terms of trade). They also assume the
terms of trade, themselves, so long as the terms of trade are between the two opportunity
costs. Similarly, this paper will also assume the terms of trade, though it is likely that the
larger country can assert more power over it. Also, complete specializing may result in
more goods after trade necessary to satisfy domestic customers. Partial specialization is
better geared towards meeting consumer’s needs. But, this does not always occur for
both countries at the same time. In line with Barry (2018), this section of the paper makes
a case that countries will attempt to trade the number of products closest to maintaining
the same utility relationship in domestic consumption (and adjust production), that exists
prior to trade- “consumption consistency.” This, one should assume, should render a finish
point after trade which is close to domestic production, and is not just randomly assumed.
One consumes more of the good that you can produce domestically, and less of the one
that you cannot, with trade resulting in more goods overall.

In Figure 5, if a country truly desires a good, it will sacrifice its terms of trade, and
greater quantities of goods, to maintain the right mix. To do so, however, trade (whether
complete or partial) will result in more of the non-specialized good. Therefore, domestic
production (Qms- “more shifted”) of the country in partially specialized trade must, in the
left-hand of Figure 5, shift away from consumption and slightly closer towards the
specialized good, to trade. Thus, on the left graph, domestic production moves from

point 1, to point 2 (the box is not shown), which is bypassed (its box-of-surety birfucating
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ray does not connect with the original ray) because the terms of trade would yield less of
the desirable good. This results in production at point 3, which, with the new, bifurcating
ray at 45 degrees (the mid-point, assuming the two goods maximize utility in trade; see
Figure 6). Final consumption occurs at point 4, consistent with domestic production.
Through the concentric triangles (or “boxes of surety”), the same mix of goods is
maintained. However, on the far right, a more simple view is shown: consumption
consistency is from the original domestic production ray, and final consumption extends
from here (inred). This fewer-step-method is this paper’s approach. One can see on the
left-hand graph that the movement from trade is almost always down, towards the non-
specialized good, while with the middle graph, the movement is usually upwards, towards

the non-specialized good.

Figure 6

Bifurcation Maximizes Utility

y goods

x goods

In leading up to the examples, the final, basic graph (Figure 6), shows that a ray of
satisfaction which bifurcates the production line leads to the greatest area underneath it.
This ray yields utility maximization, which will be discussed more later on. If the
production line were steeper, then a ray with greater upward slope would be used, and
with a steeper production line were flatter, than a flatter ray would be used to maximize
utility, which will we see in examples later in this paper. Now, we turn to examples,
showing that complete specialization might be unnecessary to maximize utility, if a
country chooses to partially specialize. Finding the right (utility-maximizing) ray is
essential to determine the finishing points after trade, and therefore the trade amounts
themselves, but trade must still balance, as the finish points must be on the curves where

the rays intersect the production lines (also called curves).

2.2. Examples Using Matrix Algebra:

The works of Salvatore (1996), Grieco and lkenberry (2003), Sawyer and Sprinkle
(2009), and Kreinin (2010), all assume, with no ostensible reason given, the amount of
goods traded and the terms of trade. The following identities (Equations) in 6b can be
used to determine the amount of goods traded by both countries in order to maintain
Country A’s consumer preference ratio, which, in this example is 4:1. The same ratio
must be used initially in Country B’s equations; more will be explained. Thus, while some
countries influence the terms of trade by the situations already discussed, they may also
influence the amount of goods traded, such that the consumers in only one country’s

happiness is “consumption consistent.” However, striving for this ratio could possibly
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mean less overall happiness for that country; in fact, for one country aiming for a consistent
ratio, with partial specialization, the country usually ends up with lesser goods and a lower
indifference curve than under complete specialization. However, it obviates the need for
restructuring, and it can render the other country better off in their ratio and in their
indifference curve (number of goods). We will see if both countries can obtain a

“consumption-consistent” ratio at the same time. One state’s trade influences the others’.

3. Results:

In Figure 7 below, each country is limited in goods by the amount of production of
the other country, the “limits” of which are represented by the completely horizontal and
vertical blue lines, which textbooks do not mention. But, by starting at a non-specialized
point, countries can exceed these limits. A starting point must be assumed, but with
reasons- consumption consistency, continued through the red lines. If Country A
produces 600 specialized goods and trades for 53.75 of B’s specialized goods, assuming
Country A and Country B are using partially more shifted production (see Figure, 5), at a
terms of trade of 3.5, which is the average of the two slopes (the red and black lines), the
4:1 ratio is maintained (412.5/103.6). Further restructuring for Country A may be
unnecessary, due to the costs to society. Unemployed workers can yield less output,
another reason why restructuring may be harmful to an economy. What happens if one
country decides not to restructure and what effect would this have on the other country?
Certainly the situation would not be good, as one country would be left without a trading
partner, unwilling to trade excess goods. With partial specialization, the smaller country

can satisfy the larger one, and both countries come closer to their rays of satisfaction.

Figure 7 (not to exact scale)

800 More Even Gains
650 Country A Country B
450 4, 425.6) possibly unnecessary restructuring, because x can just move across.
Specialized good (103.6, 4125 110.7, 412.5)
400 350
300 \
22857 (37.25,219.6)
Ray
(53.8,161.71)
(53.1, 159.43)
(50, 150)
(91, 27)
Y=4x Y= 3800 - 4x Y=3x Y=300 - 3x Y=350 - 3.5x

50 100 150 200 2214 228.6 50 91 100  Specialized good
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Slopes, or rays, of 4 and 3:

3.1. Initial Equations- Partial Specialization Starting with Country A:

The following equations show, roughly, how a country can pinpoint an ending point,
after trade, and therefore how much to produce before trade, using partial specialization.
In Figure 7 (above), the blue line rays of satisfaction are before trade. The red production
possibility frontiers are consumption after production have shifted towards trade, then
after trade has occurred, and the black production possibility frontiers (partially-
specialized), starting before after production has shifted, and end “after trade.” Country
A produces at the maximum (“end”) points of the y and x graphs (800y and 300x with
complete specialization, and at the intersection of the black and red lines with partial
specializing) before trading. The small countries production must change from a
constant of 300 to a constant of 350 with specialization. But, because A starts at a certain
chosen point, then the percent of goods that Country A decides to “shift” in not producing
specialized goods affects the percentage “shift” in Country B. This results in both being
able to obtain more non-specialized goods. Since Country A “shifts” 3.125 % ((800-
775)/800), then Country B might shift as well, but this is pinpointed later on in the paper.
Below, when there are spaces with x, x is a variable, and when there are not, x represents
multiplication.

Equilibrium for partial specialization given country A’s chosen starting point (based
on how much it decides to restructure towards the “end,” or maximum amounts, before

trading):

Country A and B: y2- yl=slope, which are more properly described at the bottom of Fig. 6.

x2- x1
la]
Countrya:ystart - Countryb:ytraded x terms of trade= | Countryb:xtraded x terms of trade + Countryb:ystart=_ 4
Countrya:xstart + Countryb:xtraded Countrya:xtraded (from left-hand equations)

Countryb:ytraded must be > than Countrya:start

Countrya:xstart + Countryb:xtraded must be > that Countrya:xstart

3.2. Initial Equations- Starting with Country B:

1b]
CountryBystart + xtraded x terms of trade = CountryAvystart - CountryByfinish = 3
CountryBxstart — CountryBxtraded y traded [or CountryAxstart + xtraded)

Countryb:ytraded must be > than Countrya:start

Countrya:xstart + Countryb:xtraded must be > that Countrya:xstart
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Given the terms of trade: the lesser the terms of trade, the greater the utility gain for the smaller country, with the steeper

production line, which will also be shown throughout this article.

3.3. Partial Specialization Math Example, for Country A:

Proof of Theorem for Equations 1a] and 1b]

Country A: given (50, 600):

From restructuring: the black line, to reach equilibrium.

600- y(given) x 3.5) =412/103.75= 4 and from simple restructuring (moving along the blue crescent),
50+y or “arc,” rather than having to completely reorient its economy to the
specialized good: y = 800 — (3.5 x 103.6) = 110.7 x

Country B
When x =100, y =0, so y=350 — 3.5x

xtraded x 3.5 + y start (27 solved) = 4 (the slope of the ray of satisfaction for Country A)
x traded (53.7)

53.75 (3.5) + y = 4 (the slope of the ray of satisfaction for Country A)
53.7
y =27

27=300 - 3x, x =91

After trading:
x=91-53.35=37.25

y =350- (37.25)3.5 =219.6

OR, choosing any starting point:

With an x or abbreviated (partially specialized) y start:

For Country A: [y starting point + 3.5 times x start] = 775

With a y start, using a matrix:

Simultaneous equations at black line domestic production:

y=775 (calculated) — 3.5x

y=4x

For Country B: with an abbreviated (partially specialized) x start:

x starting point (assumed to be 0 here) + (y start/3.5)
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x times 3.5= (y maximum/end — shift)

Simultaneous equations at black line domestic production:

Y- (y maximum/end — shift) — 3.5x

y =3x
3.4. Partial Specialization Math Example, for Country B:
-continued
27 +(37.9 x 3.5) (600-219.6-27) (calculated) —132.65 = 3
91-37.9 37.9x3.5

There is statistical discrepancy from rounding, and from the equations needing more
refinement and less estimation, which will be shown later. Throughout this paper, we
will look for more elegant and convenient ways of using math so that countries” finish
points (after trade) come closer to their starting points (before trade) at their initial “rays
of satisfaction” for “consumption consistency.” Again, the blue crescent (or “arc”) for
Country A in Figure 7 simply compares points with greater specialization to points from
partial specialization. It may not be necessary for Country A’s economy to completely
restructure towards the y good before trading, as it can use partial specialization, and then

simply expand production of its x good slightly to obtain the desired ray of satisfaction.

3.5. Further Results- Utility Maximization:

We now attempt to find the utility maximization for rays of satisfaction with trade
that benefits both countries, and is close to their initial rays of satisfaction. Again, this is
so as to maintain consumption consistency, and it is for either partial or complete
specialization: the two types of trade are addressed together in this section, for brevity, as
the assumptions are the same for each.

A general observation is that a one-country shift in the starting ray of satisfaction
will double the other country’s ending ray of satisfaction, because the other country needs
to supply both countries with enough goods. Thus, the first step in maximizing utility, if
individual “exact” rays are not possible (4 and 3), which they are not, using the math, then
one’s next step should be to look for such a “doubled” ray, which is the smaller country’s
ray doubled in order to satisfy itself as well as the other country.

In the previous example, in trying to solve for Country A’s “exact” ray, an initial
slope of 4 had to be used for both countries, to start. This was to ensure that the ending
points fell on the graphs for both countries, simultaneously, with the desired amount of
trade. When starting with Country B, we used the number 3 in the example, for the slope
of Country B’s ray. In this case, trade more greatly benefitted this country. The ray
could not have been 3.5, due to the “limits.” Country B is too small to satisfy Country A.
Also, the “exact” rays cannot work for both countries simultaneously with complete

specialization. Thus, one would turn to a “doubled” ray, followed later on by seeking an
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“average” ray. Points closest to the rays of satisfaction, as we will see, are usually “pulled”
by the larger country (see the directional lines). An “average” ray of [3 (initial slope of A
+initial slope of B)/2, in this case (4+3)/2 = 3.5 of the ray values, could be taken between the
two countries. This ray would increase utility (see the math later on), other than with
using the exact rays themselves. Still, the rays must yield points which fall on the
production curves with the desired, balancing amounts of trade.

Consider a simpler example, using Figure 8, which has the same slopes as before.
Country A is smaller, so Country B is indeed able to completely satisfy it through trade.
While 3.5 of a slope of both rays of satisfaction would be the maximum utility (shown
further ahead with math), the “exact” values for x and y on the red lines are not possible
through trade. Again, the countries are different sizes, and need a “doubled” ray.
Countries, though, might still trade to be near these spots if they are willing to sacrifice
some goods. Countries close in size will trade better than those that greatly differ,
because the trade will better match consumer preferences. This is conceivably why large
nations like the United States, China, Germany, and Japan trade heavily with each other
today, rather than more-so with smaller states, and smaller, developing states on the whole

tend to trade more amongst themselves.

3.6. The Ray of Satisfaction Used in Production:
In this smaller example, the exact rays: (46.15, 138.9) (68.5, 224), and “doubled” rays:
(32.5, 189.5) (68.5, 274) do not allow for the desired, balanced amount of trade for both

countries.

Figure 8 (calculating averaged rays of satisfaction)

Country A Country B

initiat<} $ ultimate
x good 100 xgood 100

In Figure 8, maximization of utility occurs at the “exact” rays where they are 4 and
3 for countries A and B, but this is not possible with complete specialization. A “doubled”
ray also does not fit on the curve. These are both determined with simultaneous
equations. It is hypothesized from conceptual, mathematical observation that the next
possible maximization between the points of 4 and 3 occurs at (4+3)/2 = 3.5, an “average”
ray. By not meeting the “exact” rays, the larger country and smaller country both may
lose domestic consumers by producing more goods that they do not prefer. But, the goal,
specified earlier on, is to come as close as possible with the rays to domestic consumption.
And, the “average” ray is the same slope as the terms of trade. So, the average ray

bifurcates the new, red curve. For this next option of using “average” rays, total utility is
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increased. Both countries “initially” try to move to this 3.5 average ray. However,
instead, they gravitate towards their initial rays, because these rays are “exact.” Still, as
the average ray becomes smaller, the larger nation gains more, but as the ray becomes
larger, the small nation gains more, shown in the math work that follows, in 6h.

In the math work below, maximization of utility is assumed to be x times y, as
according to Edgeworth, the area beneath a curve. We search for a ray between 3 and 4
that would balance overall utility. Utility is usually assumed to be measured by the area
within the indifference curves. But, the slope of these curves is unknown here, and
making an assumption would involve more complex Calculus that is beyond the scope of
this research. The totaled numbers below are farther away from the small country’s
starting utility, meaning that it has benefitted more proportionately. Yet, both countries
benefit from trade reaching a higher indifference curve, whereby there are more goods.

The math that follows first shows utility being calculated, and then shows that
because 3.5 does not fall on both countries’” red line production curves simultaneously.
Therefore, it is necessary to find a “balanced” ray of satisfaction, which results in rays of
3.73and 3.27. This math generally corresponds with the math that follows using equation
[4a and [4b for the larger country example. These points yield the next most utility,
barring any losses from moving out of the “box of surety.” Such losses are shown later
in Table 1. Potentially, indifference curves may fall outside of the “boxes of surety,”
which requires more assumptions, shown later on. Using the outer rays of 4 and 3, or 3
and 4, for either country, does not yield higher utility than 3.5. At some point of applying
the rays, only losses would occur, because the points would be outside of the “boxes of
surety,” or, outside the maximum of goods’ “limits,” unless these assumptions were set
aside. As already stated, if countries produce in expectation of trading, and less, or no,

trading occurs, then there will be a loss to the utility of domestic consumers.

3.7. Maximizing Utility, using the same, small countries example:

Proof of Theorem of Average Rays

Start of production: (with the numbers all roughly rounded)

Country A

Rays of Satisfaction (added vertically)

4 3.5 3

Y =800 - 3.5x

Y =4x y =3.5x y =3x
7.5 x=800 7x =800 6.5x = 800
y = 4x

x time y for the area of the box;
106.4 x 425.6 114.28 x 400 123.07 x 369.2

+ + +
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Country B
Rays of Satisfaction ~ (added vertically)

3 3.5 4
Y =350 -3.5x
Y =3x y =3.5x y = 4x
6.5x =350 7x=350 7.5 x =350
Y =3x

x times y for the area of the box

53.8 x161.71 50x 175 46.67 x 186.67

Utility

=53,983.8 total 54, 462 (ideal maximization) * 54, 152.1 o
*Utility is greatest at 3.5, the midpoint, which seems always to be true (see Figure 6), and
itis an important point in this paper. But, since the points for the 3.5 average ray do not fall on
the red slopes for both curves at the same time, then what we can call a “balanced ray,” shown
mathematically below, needs to be calculated now to maximize countries’ utilities. This is a ray
which comes close to the averages. It falls on the curve if the countries are similar enough in

size, and maximizes utility for both countries, and thus both combined.

3.8. Finding “Balanced” Rays with Matrix Algebra:

Let us turn back to Figure 8 earlier. To reach the red lines, C and D are the slopes of
the rays of satisfaction at maximum utility, where trade is possible. Theoretically, the countries
should come close to maximizing utility at points with “balanced” rays of satisfaction, which is
further tested ahead. To therefore solve for C and D (the “balanced” rays), we can use the
following equations:

Proof of Theorem of Average Rays with a Small Country

Country A

y =400 - 3.5x
x =Dx
Country B

y =350 - 3.5x
x =Cx

All ending points should fall on the red lines, and production lines, so:
Dx =400y

Cx =350y

Thus, D=1.14 C
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Using the theory of an average ray:

(C+D)/2=35
C+4/35C=7
214 C=7
C=3.27
D+35/4D=7
D=3.73

The values above fall on the curve:
(59, 192.93) - The large country: gains 59x, sells 206y
(41, 156.8) - The small country: produces 100x, sells 59 for 206y.

3.9. Finding “Balanced” Rays with Figure 7, and Figure 9 Below:
Figure 9 (not to exact scale)

800 More Even Gains

650 (50, Country B

450 06.4, 425.6) possibly unnecessaqy restructuring, because x can just move across.
Specialized good (110.7, 412.5)
400 |/ 114.29,400) 350
300 \\(30.4, 243.46)
Rays 228.57 .25, 219.6)

. 175)
159.43)

x=3.5 150)

rays (53.1, 159.43)

Y= 4x Y= 3800 - 4x Y=3x Y=300 - 3x Y=350 - 3.5x
50 100 150 200 2214 228.6 50 91 100  Specialized good

3.10. Figure 7 and Figure 9- “Average” and “Balanced” Rays Math:

In Figure 7 earlier, and Figure 9 directly above (which shows all of the points we
have, and will, discuss) with the 3.5 slope of the terms of trade, “exact” and “doubled”

rays are not possible. Then, a bifurcation, with an “average” ray of satisfaction of 3.5, will
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give the greatest overall utility. This is in keeping with the original domestic preferences
and staying within the “boxes of surety.” And, the points derived must fall on the red
lines of trade. If one chooses a different starting point (with partial specialization), using
the black line, then these points will be different and a different ray of satisfaction might
be needed. This is needed in order to have ending points that are possible with the
starting amounts. As stated, “exact” and “doubled” rays are not possible, and an average,
3.5 ray, being the “average” between the original two rays of satisfaction, does not yield
points which fall on both curves simultaneously. Then, a “balanced” ray would be the
next step in providing each country with maximized utility, along with the example
presented with Figure 8. Via these line, if this does not yield points on the curves, then
proceed (see Table 4 later on) to find a “singular” ray, discussed next.

Before finding a “singular” ray, the math for a “balanced” ray for Figures 7 and 9 is
shown below. Since the balanced ray is not possible, then ultimately take “singular” rays
(see ahead). Or, if not possible, then “extreme” rays might be necessary, which are shown
by the yellow and green lines within Country A that the small country, Country B, must
meet in order to satisfy it, in Figure 9. Exact rays with slopes of 3.5 do not fall on both
curves concurrently, so, as stated, first look for a “balanced” ray:

Proof of Theorem of Balanced Rays

Y=800 —4x

Y= 3.5 x ray of satisfaction

Y=300- 3x
Y =3.5x

Using simultaneous equations:
x=114.29, y = 400
x=46.15, y=161.54

o

For Figure 7, and Figure 9, using the math below, a “balance” of the rays would result
is aray of 4.87 and 2.13, but the smaller country cannot provide the larger country enough
x goods, without “abbreviated starts”- that is, assuming a starting point closer to the center

of the graph, explained further in section 3.15.

These balanced rays can be determined by the following equation, which is derived from the math work in this “Finding

Balanced Rays” section, where t.o.t. is, again, the terms of trade:

4a] Country A ray = (A t.o.t. + B t.o.t.)/ [(slope A/slope B) + 1] =7 / [(800/350) + 1] =2.13

4b] Country B ray = (B t.o.t. + A t.o.t.)/ [(slope B/slope A) + 1] =7/(350/800) + 1] = 4.87
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These equations consider only the slopes of the original production equations, and
not the constants in the production equations. Then, the resulting slopes for the utility-
maximizing rays of satisfaction do not fall on the original curves, since the smaller country
cannot satisfy the larger. Via the observations made here, the next step should be to find
an “equal,” or here-called, “singular” ray. This step would be to seek points that fit on

the production curves of both countries, to maximize utility.

3.11. Finding “Singular” Rays:

Figure 10 that follows shows utility based on x timesy. To maximize overall utility
at this point, from observation, it becomes necessary to use “singular” rays, which will be
shown with math that follows about maximization. In calculating these rays, they do not
always fall directly between the two countries initial rays of satisfaction, because the
trading countries are different sizes.

Using Figure 7 (and later Figure 9) to obtain the same ray for both graphs, as an
example, then they balance at a ray of 8, and for Figure 8 earlier, at a ray of 4. Both of
these numbers can be obtained by dividing the outermost y value for the larger country
by the outermost value of x for the smaller country, or: 800/100= 8, and 400/100= 4.

Therefore, to find a “singular” ray:

5] The equation here is: (total productivity of the larger country y/ total production of small country x).

For the value 8, this results in the points of (69.456, 556.54) and (30.44, 243.46) in Fig. 7. The math showing the

more elegant derivation for the 4 unit is shown below:

Bx =100 — Ax

400/ (3.5+ray) = Ax

350/(3.5+ray)= Bx=1-

400 = 3.5 Ax + Axray

Proof of Theorem for Equations 4] and 5]

Ax

350= 350 — 3.5Ax + 100ray- Axray

Adding these two equations

3.5Ax — Axray — 400 = -3.5A + 100 ray — Ax ray

400 = 100ray

ray=4 @
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800

450
Specialized good
400

3.12. Utility with Various Rays:

Figure 10 (slightly adjusted) - not to exact scale

Utility Maximization

Country A Country B
Wa
69.5, 555.6)
474 (100, 450)
6, 426)
A
D.5 _(114.29,400) 350 T (30, 243), 8 slope
rays| /8 228.5 (46.6, 186.6) 4 slope
5145 \: (50, 175), 3.5 slope
k(48.4, 169.4), 3.5 slope black line
S (53.1,159.43), 3 slope
35 / (50, 150), 3.5 slope
\(62.2, 132.4), 2.13 slope
I
Specialized good
Y= 4x Y= 800 — 4x Y= 3x Y= 300 — 3x Y= 350 — 3.5x
50 100 150 200 2214 2286 50 91 100

Utility maximization (above, and in Table 1 later) is assumed by calculating the areas
beneath the points, the rectangles. This is done by 6] utility maximization = multiplying
the x and y values for each point. A note should be made again that the smaller country
is unable to satisfy the larger country. The red and black lines (the terms of trade with
complete or partial specialization) make trading outside of the boxes of surety, signified
by the dark purple lines, potentially more utility-maximizing than trading within the boxes.
But, this gain is often not possible with a large country trading with a smaller one. If the
smaller country cannot satisfy the larger one, then economic restructuring or expansion of
the smaller country would have to occur. This assumes that the smaller country sees it as
beneficial to come closer to its own initial ray of satisfaction. Or, the larger country could
restructure its own economy. Another option would be for the countries to use partial
specialization, as shown in figures 7 and 9. Utility for the smaller sized country is

analyzed in part 60, after analyzing the smaller countries below.
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3.14. Math work for Utility Maximization with Similar-Sized Countries:

Figure 11 (#8 revisited) for Utility Maximization
The Ray of Satisfaction Used in Production

Country A Country B
400
y good y good
300
Slope= 4 initial [ultimate 3.5 initial / tfultimate v
x good 100 x good 100

Here, the “exact” and “doubled” rays do not fall on the curves simultaneously.
The “balanced” rays were provided earlier. In this example, “singular” rays do not fall
on the red line curves for both countries, using 4, from the equation in Figures 7 and 9
“Average Rays”: (53.33, 173.33) Country A, (46.7, 186.66) Country B. County A gains
53.33 x.  So, it sells 186.66y, but B sells 53.3x for 186.5y. Yet, this number should add
with the other country to equal the complete specialization of one country’sy value. Thus,
sometimes the balanced ray falls on curve, and sometimes it does not. Equally,
sometimes the singular ray falls on the curve, and sometimes it does not. It depends on
the sizes of the countries. A step-by-step process will be provided in Table 4, based on

the author’s observations of such examples.

60. Math work for Total Utility of Differently-Sized Countries:

The following Table (1) lists utilities, starting with the highest sloped rays, for the
larger countries in Figures 7, 9, and 10. Utility is the area underneath the graphs (again,
with all of the assumptions previously discussed). And, using the red production lines,
the Table then subtracts losses from being outside the “boxes of surety.” These boxes are
formed around the initial ray of satisfaction and the original blue production line. = A more
accurate assessment of utility is obtained, based on the consumers’ original satisfaction.
This loss to the “boxes of surety” is calculated as (100 — x) or (x — 100) times (x — 400) or
(400- x) for Country A, and (50 — x) or (x — 50) times (y — 150) or (150 - y) for Country B.

For Figures 7, 9, and 10, observe the “total utility” in the table below (Table 1), or, at
“total —loss,” for being outside of the “boxes of surety,” and “productivity loss” (explained
later). Using 3.5 and 3.5 (“average” rays) is the highest value (54,466 for “total utility”).
But, this is not possible given the size of the countries. A * symbol indicates if
combinations of ray slopes are indeed possible. Using “exact” combinations of 3 and 4
are also not possible. Just as a note, the 300 extreme y value for Country B cannot be
calculated, so a “counter-factual” estimate was used. A “doubled” ray with complete

specializing is not possible, but using partial specialization yields a large amount of utility.
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Country A:

Ray(finish points)=utility

Using “balanced” rays (5.9 and 1.9) is the next highest combination, but it is also not
possible given the countries’ sizes. The next step (in Table 4), as we have seen, would be
to look for a “singular” ray (8), which in this case works, or else, to take an “extreme” ray.
For the larger country, the amount of goods traded shift more greatly with different rays.
But, proportionately, the number of goods traded changes, and utility increases more,
slightly, with small countries. With the last, second to last, and fourth to last row of Table
1, the use of partial specializing creates utility greater than at any possible specialized
trading point. And, the points fall on the curves simultaneously. Without trade, a
country would simply gain the consumption at the downward sloping blue lines (47,500),
in Figures 7, 9, and 10. For this, the utility is shown by the third to last row in Table 1.
A country does not need to start domestically where the blue and black production lines
intersect: the start can come before, or after, the intersection, but production must be where
they meet. InTable 1, as with example in section 3.7, the 3.5 ray creates the greatest utility,

but the end points are outside of the “box of surety,” so there is a loss.

Table 1.
Utility at Various Finish Points
Country B: A+B: A+B:

Loss to Box: Ray(finish points)=utility: ~ Loss to Box: Total Utility:  Prod. Loss:  Total- Losses:

125 (50, 625) =| 11,250 3.5(50,175)=8,750 |0 38,750 0 27,500*
30,000
8 (69.56, 556.6) = 38, | 4,766.9 8 (30.4, 243.46) = | 1,831.82 | 46,118.2 0 39,519.46*
717 7,401.84
4.87 (95.58, 465.47) | 288.72 2.13 (62.2, 132.4) = | 214.72 52,725.1 0 52,221.64
=44,489.8) 8,235.28
45 (100, 450) = 300 (1, 296.5): | 7,178.5 | 45,296.5 0 38,118*
45,000 counterfactual =

296.5
3.5 (114.24, 400) = 3.5(50,175)=8,750 |0 54,446 0 54,446
45,696
More n/a n/a n/a n/a | n/a
Combinations
3 (123.07, 369) = | 715.17 4 (46.6, 186.66) = | 197.64 54,098 0 53,185.19
45,387 8711
4 (103.6, 412.5) = 6 (37.25, 219.6) =|2,1624 | 50,915.1 267 | 48,485.7%
42,735 (with partial 8,180.1
specializing,
starting at 775)
4 (100, 400) = 3 (50, 150) = 0 47,500 0 47,500
40,000 (initial slope- 7,500 (no trade)
no trade)
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42,337.2,

partial specializing.

with

3.5 (110, 385), =| 150 35 (49, 1715) = | 215 50,753 240 | 50,341.5%
42,350, with partial 8,403, with partial

specializing specializing

4 (102.88, 411.52) = | 0 3(53.85, 161.6), with | 0 51,039.4 227 | 50,812.6*

partial specializing
=8,702.2

Again, a * symbol here indicates if combinations of ray slopes are indeed possible, and balance trade.

3.15. Attempting Maximum Utility:

In Table 1, above, dealing with the larger countries in Figures 7, 9, and 10, and for all
countries of similar size, then “exact” rays, followed by “doubled” rays, then by “average”
rays will yield the most utility. But, all of these rays are unlikely to fall on both

production curves. The exception is in using partial specialization. Even in this case,
when they do not, then “balanced” rays will yield the most total utility, unless countries
are of different sizes, and this ray is not possible given production. In this case, it is best
to move to “singular” rays, or, if this is not possible, then to take the “extreme” rays that
yield the highest calculated utility. These rays can be discerned and calculated from the
green and yellow lines in Figure 9 for that particular example (this step-by-step approach
is shown later in Table 4). One can see that a greater utility occurs where there is partial
specialization, at slope of 4 and 6. A scholar might ask, though, why a country would not
simply start production closer to their initial preferences.

Here, we must make one final assumption, that there is a utility “loss of production”
caused by starting at an abbreviated, partial specialization starting point, due to loss of
productivity of making less productive goods.

of the starting points times the opportunity cost 60 x (800/200) and y start (0) x (300/100),

This loss can be approximated by x and y
summed = 240, in the 2nd 3.5 ray example coming. It is the difference between what a
country can produce, and what it does produce. We also must relax the assumption that
points do not fall below the Production Possibilities Frontier (PPF) (production curve) to
simplify the math for maximizing utility. Even considering this, countries can still gain
in utility with partial specializing. The equations below show how to calculate points
using a 3.5 and 3.5 ray, which have given high utility values in every example, with partial
With

partial specialization, the first step should always be to determine the finish points at

specialization, which is the only type of trade possible with such “exact” rays.
which at least country wishes to end at after trade, using linear algebra. This is complex
because countries’ constants in their production equations depend on their starting points,
and here it is that Country A’s maximum of y goods is 775, or 97% maximization, or, 3%
shifted, rounded.

specialization, will be left to future work.

The proof of calculating the maximum utility, with partial

Using finish points after trade to determine starting points with 3.5 rays to maximize utility:

Equations: [775 end/ (3.5 + 3.5)] = 110.7 * 3.5 = 387.5, and 339/ (3.5 + 3.5) = 48.3* 3.5 = 169.35.
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Using a 3.5 ray with losses to productivity: we choose the ending points to be on the black
curves, in Figures 7, 9, and 10. We use simultaneous equations, with partial specialization
starting with the end point 775 for Country A: (110.7, 387.5) and (48.43, 169.53) - again, a 3.5 ray.
Here, the * symbol means multiplying, in order to simplify. Again, starting points are based
on how much countries decide to restructure towards their “end” points, which are the
maximum amounts on the edges of the graphs, after a country decides to trade, but before it has

done so. “Finish” points are after trade.

Unknowns: Axstart, Aystart, xtraded, Bxstart, Bystart; the underlines are for known quantities.
Proof of Theorem of Starting, End, and Finish Points

Axfinish — Ax start = Bxstart - Bxfinish

a) 110.7- Axstart = Bxstart —48.43

Aystart- Ayfinish = Byfinish - Bystart

b) Aystart- 387.5 = 169.53 — Bystart

Axstart + Bxstart = 159.13
Aystart + Bystart = 557.03
775- Aystart = 3.5Axstart
339.06 — Bystart = 3.5Bxstart

Axstart + [(339.06 — Bystart)/3.5] = 159.13

-3.5Axstart = -775 + 549.8 + Bystart
3.5Axstart + 339.06 = 3.5 (159.13) + Bystart

0 +339.06 =-775 + 549.8 + 556.955 + 2Bystart
Bystart = 3.653

Aystart = 557.03 — 3.653 = 553.38

Bxstart = (339.06 — 3.653)/3.5 = 95.83

Axstart =159.13 — 95.83 = 63.3

Starting Points
Country A Country B Country A Country B
(63.3, 553.38), (95.83, 3.653) (110.7, 387.5) and (48.43, 169.53):

and trade is somewhat balanced, and the ending points are reached.

6.15.1. Penultimate Trade Equation:

In the equations below, the term “end” means the maximum point of production
after the country specializes. Examples are 800 + 200, or 300 and 100, for Countries A and
B with Figures 7, 9, and 10. In these cases, Byend is 350 - 3.125% * 350. This is because
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the production equations change depending on their starting points (before trade). So
long as production is at/ below/or before the intersection of the black and blue production
lines, according to the desired amount of “shift” in production, discussed in Section 6b,

then production using partial specialization is possible.

Penultimate Trade Equation:
7] Bystart = [-Ayend + Ayfinish + Byfinish + t.o.t. (Axfinish + Bxfinish) — Byend]/-2

By plugging in to the simultaneous equations above, all of the variables can be solved.
Having used partial specialization, each country comes closer to maximizing its utility.

3.16. Observations on the Penultimate Equation to With Intersections:

In the last example, the start and end numbers are slightly skewed- the x and y finish
numbers do not add up to the end points, and Equation 7 does not balance. The math,
with the “shifts” and starting points, also needs more elegance, shown later in section
3.17.1. In the last example, an end point of 775 was used for Country A. This equation
is correct, but it is apparent that the end points and the “shift” must take into consideration
the “intersection” of the partially specialized production line with the original blue
production curves. As explained above, this is in order to be sure that that the country’s
starting points can intersect the blue production curves, which they do not above. This
way, the countries can produce the desired combination of goods necessary for the chosen
end points.

Otherwise, as in the examples above, the country would have to produce “extra” of
the specialized goods to reach its end points. The starting points would fall on the black
production line at an x point for Country A greater than the intersection with blue curve,
needing extra production. This production, in the preceding examples, might be possible,
but one cannot be sure of the resources needed to create such production. In order for
the black production curve of partial specialization to intersect with the blue production
curve, in our example for the large country, the initial “shift” can only, at its most, lower
the Ay end point to 750, or 6.25% of specialization, discerned form Figures 7 and 9, in
Country A. This shift would ensure that the end points are at least equal to, or above, the
blue end points within the “box of surety.” Still, the country can gain, if the gains are
greater than the assumed losses. The most that Country B can shift is 50, and the simplest
endpoint is x = 100, which falls on Country B’s blue curve, as well. In these cases, the
Ayend, Ayfinish, and Axstart points can be calculated, after choosing the amount of “shift.”

The Ax intersection equation is given by:

8] Axintersection = (800 — shift)/ (original slope/t.o.t.), and:

Axfinish = Axintersection + 3.5x *

Ax finish = shift/ (original slope + t.0.t.) where the shift is equal to or less than the max end point.
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*In this case, albeit, it is possible for Country A to “shift” more than 750. This
occurs since the black production curve falls below the “box of surety,” and the intersection
point as well, in order to reach a desired end point, such as in 3.5 ray example. The
country can still gain via trade, and increase its number of goods, and possibly overall
utility, but the end points will well exceed the “box of surety.” The further the space
between the terms of trade and the original country’s slope, the more specializing that is
possible. For the maximum shift of Country A, the points with the “box of surety” can
be as little as simply meeting the blue production line, or it can be as much as 6.25 points
higher than the blue line equilibrium of 100 in the x value: maximum shift= [(800-750/800].
For Country B, it can also shift more than 100-50 = 50: the % change is greater, since itis a

smaller country. The change is given by:

9] Shift= {MaximumX — [(midpointX + midpoint)/t.o.t.]}/100
100 - [(50 + 150/3.5]/100 = 7.2 %

i

In order to calculate the Country A’s “intersection,” “end,” and “starting points,”
further equations are needed. This is because it is a case where the intersection occurs
outside of the “box of surety,” and the starting and end points do as well. The additional

equations are:

10] (Axfinish — Axintersection) = Axintersection * (t.o.t. + original slope)
11] Desired xfinish * (t.o.t. * ray) = Axend
110.7 * 7 ="773.5, and it does indeed intersect the blue curve in the “box of surety,”
since (800 — 773.5)7.5 = 54, the Aystart and intersection point.

3.17. The Penultimate Equation with Intersections Examples:

In this five part section, we now refine the prior equations, and use steps, to find
starting points with the “intersections,” and the desired “shifts.” We compare the results
with: the previous section, with rays of 3.5 and 3.5, and with “exact” rays, whereas
“intersections” were not used previously.

With the 3.5 rays’ example, it is helpful to start with the smaller country. So, we use
Country B, and a chosen shift to 339.06, the finish point. With simultaneous equations=
339/7=(48.4,169.5). So, Country A then shifts by a “similar” amount, and the percentages
of the two shifts are approximately 1.14% different (4/3.5) in percent. They are also
A800/A300 different in actual numbers. This statistical discrepancy will be left for future
scholars. It is hypothesized that the shift allows the t.o.t. to stay in-tact, discussed with

Figure 3. Also, as stated, this paper uses rounding of decimals to different places.

3.17.1. Combining equations, with steps:

12] 800 — (shift) = 1/[(CountryAstartslope — t.o0.t.)] x shift + CountryBxstart — CountryBxfinish
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(3.5 + 3.5), the ray of satisfaction plus the t.o.t.

where By shift = Bxshift x 3.5 = (350 — Byshift)/3.5 +3.5
and where: 1/(4-3.5)=2

(800 - _shift) = 2 x shift + (100 — Bxshift)
(3.5 +3.5) 1

Table 2; A series of steps are given, from start to end, to determine the rays and trade amounts:

Proof of Theorem for Equations 7-12

1: Determine the Country B end and start points, for x and y, and the amount of shift, in either order. Or,

Country A could be started with, but that approach is not used here:

No shift, y and x are 350 and 0.
Country Bx starts at 350/(3.5 + 3.5) =50, x 3.5=175
2. Make sure that these points fall of the blue production lines.

Yes, because the blue line intersects the red line along the x axis.

3. Calculate the x start points for Country A and B, using Equation 12.
800 — 7 (shift) = 15 shift + 7 (50)

Shift =30, x 2 =60

4. Calculate the Country A shift, end points, and starting points.

x start = (800 — 30)/(3.5 + 3.5) = 60

x finish = 50 +60 = 110, x 3.5 = 350y

Starting Points Finish Points
Country A Country B Country A Country B
(60,560) (100, 0) (110, 385) (50, 175)

5. Check via addition and/or subtraction.
560- 385 =175

6. Check using equation 7.
Bystart = [-Ayend + Ayfinish + Byfinish + t.o.t (Axfinish + Bxfinish) — Byend]/-2

0=[-770+ 385+ 175 + 3.5 (110 + 50) — 350]/ -2 = 0: yes!  Trade balances.

3.17.2. With 3.5 rays and Country B Partially Specializing;:
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By assuming a different start point, and a different amount of shift, it is still possible
for both countries, including Country B, to “shift.” They reach a suitable “intersection,”
whereby Country B would still fall on the blue line. This can be done without having to
start at its maximum x end point, and by using: Country Bystart =300 — 3 (Country Bxstart).
Then, using Equation 12, more fully detailed:

Proof of Theorem for Equation 12
(800 - shift) = 1/(4-3.5) x shift + Bystart — Byfinish
(3.5+3.5) 1

(800- shift)/7 =2 x shift + CountryBxstart - CountryBxfinish, with:
Country Bystart = 300 — 3 (Country Bxstart), or 300 — 3 (100 — 2)) = 6.

In the example from 6p: 800 — 7 (51.6) = 15 shift,

But, if Bx shifts to 2 for Bystart, above, for example:

The change is that CountryByend shifts to 343, using 350- [(100 — 98) x 3.5], and:
Bxfinish becomes = 343/7 = 49

For Country A, y =800 - 7 (98-49) = 15 shift.

Shift= 30.47 x 2 = 60.93

Starting Points: Decided first

Country A Country B Finish Points
(60.93, 556.27) (98, 6) (110, 385) (49, 171.5):

3.17.3. Observations:

All of the finish points fall on both black and blue lines, and balance using Equation
7. In both examples from section 3.17, the Country A starting points are, correctly,
slightly less than in part 3.15; the “intersection” results in less loss of productivity. The
finish points for Country A are slightly different than Figures 7 and 9 because the start
points are different. These numbers might also have statistical discrepancies because the
“shifts” do not occur in equal percentages between the two countries. The maximum
“shifts” are, in Country A, 6.25%, and the maximum “shift” in Country B is 7.2%, as already
explained. The relationship (by division), again, is 1.14, which is the slopes of 4/3.5=1.14.
The derivation for how these shift differences affect the statistical discrepancy is, again,
left to others. Furthermore, in order for countries of different sizes to trade, and reach
“exact” rays, it is likely that an “intersection” can be found. Still, this intersection may
not always be possible. Therefore, the starting points may have to differ in terms of the
“shifts,” or percentages of shifts. Or, there need to be some adjustment of the countries’
resources in order to produce more of the specialized good for a starting point not on the

blue lines, in combination with the goods traded for.

3.17.4. Finding “Exact” Rays with Intersections and Steps:
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With the “exact” rays example: - the end points are calculated using Figures 7 and 9,
with a 0 shift that has already been chosen for Country B, so a 350 maximum y end point.
The less the partial specialization, the higher the points will be when the black line passes
through the “box of surety.” The previous, 3.5 ray example works well with equation 12,
because with the same ray for each country, each country gains the same proportionately.
This may not always be so, as below, with “exact” rays, Country A’s finish points are

slightly less than in Figures 7 and 9. So, finding points with “exact” rays:

Table 3: Finding Exact Ray Start and End Point Steps:
Proof of Theorem of Steps

1: Determine the Country B end and start points, for x and y, and the amount of shift, in either order.
No shift, y and x are 350 and 0.
Country Bx starts at 350/(3.5 + 3) = 53.85, x 3 =161.54

2. Make sure that these points fall of the blue production lines.

Yes, because the blue line intersects the red line along the x axis.

3. Calculate the x start points for Country A and B, using Equation 12.
(800 — shift)/(3.5+4) — 2 shift —46.15=0

(800- shift)/7.5 = (2 shift + 46.15)

shift = [800 - 7.5 (46.15)]/16

shift=28.37, x 2

x start = 56.73

4. Calculate the Country A shift, end points, and starting points.

56.73 +46.15 = 102.88

or, (800 —28.37)/7.5 =102.88, slightly less than 103.6 in Fig. 7, because of a greater shift.
y =800- (4 x 56.73) = 573.08

Starting Points Finish Points
Country A Country B Country A Country B
(56.73, 573.06) (100, 0) (102.88, 411.52) (53.85, 161.54)

5. Check via addition and/or subtraction.
573.06 —411.52 =161.54 =0 = yes!

6. Check using equation 7.
Bystart = [-Ayend + Ayfinish + Byfinish + t.o.t. (Axfinish + Bxfinish) — Byend]/-2
0=1[-771.63 + 411.52 + 161.54 + 3.5 (102.88 + 53.85) — 350] -2 =0 = yes!

These are the answers to our paper-wide search!
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3.18. Overall, Entire Paper Step-by-Step Approach:

The following Table 4 shows the overall steps that should be taken, based on the

examples in this paper, for obtaining rays of satisfaction which maximize overall utility

based on consumption consistency. A complete mathematical proof of utility is left to

others.
Table 4.
Steps to Maximize Utility

Step 1 Decide on partial or complete specialization. Once completed, then...
Step 2 Take “exact” rays. If not possible, then...
Step 3 Take a “doubled” ray If not possible, then...
Step 4 Take an “average” ray. If not possible, then...
Step 5 Take a “balanced” ray. If not possible, then...
Step 6 Take a “singular” ray. If not possible, then...
Step 7 Take an “extreme” ray If not possible, then...
Step 8 If using Complete Specialization, then now use Partial | This is the last option.
Specialization in some form (using the 6 steps from 6r,
especially for “exact” rays for utility maximization), and
repeat the process, or adjust the terms of trade.
Otherwise, there is no beneficial trade possible between
the two countries, except for relaxing the “box of surety”
or consumption-consistency assumptions.
3.19. (final results). Additional Example Using All Sections:
This section provides an additional example using “medium” sized countries, and
how to maximize utility, based on the previous examples, and the step-by-step approach
in Table 4.
Figure 12
Medium-Sized Countries
Country A Country B
800 y = 600- 3x
00-3x 400
200 200
y =800 - 4x y =400 - 2x
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Table 5: Final Example- Using Steps from Table 4 to Maximize Utility:

1. Itis randomly decided to start with specialized trade, using a terms of trade of 3.

2. (114.3,457), (120, 240). Trade does not balance.

3. (114.3,457), (85.7,342.8). Yes, a “doubled” ray balances trade on the red lines.

4. Even if continuing, (133.33, 400), (100, 300) does not balance.

5. Even if continuing, [6/(800/600) + 1)] = 2.57, [(6/(600/800+1)] = 3.42, does not balance.

6. If continuing, 800/200 = 4, so, (114.3, 457), (85.7, 342.8) works as a “singular” ray.

7. Notneeded.

8. Not needed.

4. Discussion:

Empirically, in 2021, the U.S. traded $4.5 trillion dollars” worth of goods, with $1.7
trillion dollars of exports, and $2.8 trillion dollars of imports, yielding a trade deficit of $1.1
trillion dollars, the most it has ever been. This deficit is truly most dangerous long-term,
due to pressures on the currency, and an imbalance of saving, but not immediately as it
simply represents the present preference of consumption versus and saving and investing,
and rather reflects the U.S. budget deficit. During the fear of the Covid-19 pandemic in
2020, and supply-chain issues, trade was lower at $3.75 trillion dollars, with $1.4 trillion
dollars of exports, $2.3 trillion dollars of imports, and a trade deficit of $902 billion dollars.
Before the pandemic, trade had been fairly constant at approximately $4 trillion per year,
with an approximate deficit of $700-750 billion dollars (“Trade in Goods” 2022, 1-4). Most
of this American trade is with Mexico and Canada due to their geographic proximity, as
well as with China, Japan, Germany, and the rest of Europe, due to their sizes and different
types of goods produced, often at greater productivity for these goods with lower labor
costs, resulting in less expense to the U.S. consumer.

Figures 7 and 9 are perfect examples of how partial specialization allows both
countries to come closer to their individual rays of satisfaction of their countries’
consumers. Because the small country cannot fully satisfy the large country, it would
need to restructure by producing more of its specialization good. Instead, an alternative
is to use partial specialization. For Country A, partial specialization may result in a new
starting point on the production possibilities curve such as at (50, 625) (y = 800 -3.5x), in

Figure 7, in which case the production curve, and ending consumption, still shift markedly
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outwards. Albeit, the new ratio of goods consumed, compared to complete specializing,
is less, and may fall outside of the “box of surety.” However, the country need not
produce all of the extra specialized goods to trade, and reduce the non-specialized goods.
Utility, in sum, is shown in Table 1. In some cases it may be better for countries to not
even to trade, unless it is done with partial specializing.

Historically, some economists, historians, or politicians might argue that the United
States may have exported capital into China and other South East Asian countries, starting
in the 1970’s with United States President Richard Nixon’s trip to China, in order for these
nations to supply the United States with less expensive goods. The United States,
meanwhile, focused on manufacturing and technology. Many scholars and leaders in
different countries have also made the case for numerous years since that era for economic
restructuring in favor of certain industries, such as technology, within their countries, in
order to create “better” jobs. For another example of this, in the 1960’s, Japan started
reorienting its economy towards its trade sector, heavily based on electronics, autos, and
technological goods, which inevitably must have come with empirical economic costs.
But, if an imagined island is made mostly of coconuts, and trade is for a few pineapples,
yes, the pineapples will be highly demanded, but most likely, the food culture will still
rely on coconuts, the staple, or “Giffen” good, such as rice with Japan.

In the United States, there is also the constant push for “good paying jobs,” which
are usually more high-tech in nature, and thus presumably higher paying. According to
Amadeo (2021), the United States currently specializes in chemical, banking, aerospace,
computer parts, and defense parts, and the U.S. has transitioned away from consumer
products to these more high-tech specialized goods over the past several decades (Amadeo
2021, 3). One might add that the United States also has a very successful pharmaceutical
industry. Amadeo also writes that, for another example, Middle East countries are not
just good at producing oil, but also chemicals derived from oil, which help fuel
manufacturing in Southern Europe (Amadeo 2021, 1). Services can be traded, as well, by
sending accounting and financial paperwork overseas, for example. Education, though,
must be readily available for such restructuring.

But, does this trend towards specialized products necessarily mean that lesser-
paying jobs, for less skilled individuals, cannot exist, too, alongside such jobs which
require higher education, which not everyone may be able to obtain and afford? Cannot
there still be a middle class? Why do some small industries, such as furniture stores, the
arts, or basic manufacturing, have to die, and not co-exist? As shown here, many small
businesses and many small sectors can remain in countries, and flourish, even though the
country moves towards specialization.  Futuristically, many say that Artificial
Intelligence (AI) (super computers) will eliminate jobs, which is largely true, but will not
such technology need upkeep for new jobs, and entrepreneurship for new uses, thereby
yielding new fields for partial specialization?

In the 2000-2001, United States’ short recession, the cause was various factors,
among them the after-effects of the Dot.com bubble bursting, lack of confidence in political

and economic leaders, uncertainty over future expectations, and corporate debt scandals
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involving Enron and World.com. In addition, scholars have found that economic
restructuring was also a possible cause. Figura and Wascher (2008) estimate the loss from
the restructuring at this time to have been 0.5% to 1 % per year of Gross National Income
(GNI), and doubtlessly also to Gross Domestic Product (GDP). With both, not only the
nation loses, but also individual income earners. Lower productivity often comes from
restructuring, they find, because firms and countries change from the goods that they are
producing.

With the Covid-19 pandemic, economic restructuring, which caused more goods to
be bought online, was not a choice. The pandemic resulted in structural employment,
and largely changed the ways employees are working. But, restructuring often is a choice.
With restructuring, the loss is more to small firms, as large international companies,
instead, can diversify and produce many types of goods in many divisions of their
companies.  Understanding foreign regulations, developing new supply chains,
switching types of physical capital, maintaining company image, and keeping worker
morale high are all needed to restructure an economy towards its trade sector, which might
involve laying off workers, closing plants, moving operations, and taking other actions
that cost an economy. Covid-19 and the Green movement’s response to climate change,
have and will continue to create new issues in restructuring, possibly leading to short-term
structural unemployment. But, in the long-run possibly increasing utility if the new firms
and jobs are part of industries that are partially specialized

In order to restructure, the cost of restructuring (C) must be less than the opportunity

cost of more goods obtained in trade (OC), which is also the benefit of restructuring.

Equation [10]: Restructuring Cost < Opportunity Cost (OC) (or Benefit from Specialized Trade).
Table 6.

Costs to Restructure (not all-inclusive):

Cost of new labor/retraining

Cost to obtain and use new natural resources/parts

Cost to obtain new capital (property, plant, equipment)

Cost of relocating businesses

Cost (interest) to obtain new financing

Cost of developing new technology

Cost to develop new supply chains (“finding” new trade partners)

Cost for new marketing, and finding new consumers

Costs to small countries in scaling production

Cost from competition causing lesser firm profits

Cost to consumption consistency (excess inventory, changing production)

Cost to utility from exceeding the “box of surety” (forcing consumer’s habits)

Cost in risk (cyclicality, over-concentration, or economic “shocks”)

e Created by the Author. Many of these costs are assumed away by Ricardo’s model.
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This model becomes even more useful if we change Ricardo’s assumption from a two
good model, to a model in which the non-specialized good represents an index of all non-
specialized goods. In this sense, we can make more realistic judgments about countries’
entire economies in terms of restructuring. While neo-classical economics assumed
diminishing returns, the graphs here assume that there are losses to countries in
production of specialized goods, but even without these losses in Table 1, the math shows
that countries still can maximize their utility through partial specialization, rather than
restructure. According to Freedman (2018), a global analyst, the 2006-2007 time frame,
before the United States 2008 financial crisis, was a time where a lot of restructuring was
taking place, but Freedman does not indicate if this had a direct effect on the crisis, or if it
was a symptom of the oncoming recession. Many firms were trying to improve their
balance sheets by storing more in cash (Freedman 2018, 1-2).

Freedman (2018) says that this restructuring was also occurring at the time of his
writing, 2018, in the United States and in countries around the world. Much of the
restructuring was, and is, a result of years of corporate mismanagement, he writes.
Restructuring is usually cyclical, he notes, occurring around the times of economic
problems, citing Irwin Gold, a former top finance executive. Specific firms that are now
restructuring include Malaysian Airline, Toys R Us, and many telecom, appliance, and car
making firms. Global trade was strong before the pandemic, but corporate debt was at
the highest levels since the 2008 financial crisis, so many companies are now restructuring
their financing mixes, having implications for their countries, particularly in the United
States, Australia, and China, he writes. Some of the countries around the world that have
firms that are restructuring may need massive loans from the International Monetary Fund
(IMF) or the World Bank to do so (Freedman 2018, 1-2).

An excellent overall example of partial specialization to conclude this paper is to take
the example from Ricardo himself. Consider the United Kingdom (U.K.) vs. Portugal-
while the first country only made cloth, and the latter wine, the two now currently each
make both. The U.K. makes just over 5 billion euros worth of cloth, while Portugal makes
about 2.5 billion, as of 2019 (Liu 2022, 1). For wine, Portugal makes nearly 20 million
bottles per year, and the U.K. makes some 15.6 million bottles (“Wine From” 2022, 1).
Thus, it is possible to have different sectors within a country, while still playing to a
country’s strengths. Just to add to the discussion, similarly, a model was presented by
the famous economist Arthur Lewis in the 1950’s (1954) for equal production of agriculture
and manufacturing in developing countries, akin to the concepts presented here, although
Lewis” work focused on the interchangeable skills of labor, and how this impacted
production of different goods, whereas the work here did not focus on resources used in

production but on consumer preferences, to maximize utility.

5. Conclusion:
In summation, assuming “consumption consistency” should allow researchers and
policy-makers to better find amounts of trade that maximize a country’s utility, both from

its starting ray of production, through its ending ray of production after international trade.
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Meanwhile, using “partial specialization” has proven to be a useful theory that can allow
countries to come closer to their desired ending points (maximum production amounts)
and finish points (amounts after trade) without having to entirely restructure their
economies. As explained beforehand, each country has a trade “preference” which
orients towards their ray of satisfaction. The consumption consistency assumption is that
the closer to the points on the production possibilities curve (the downward blue, black,
and red lines in the figures) is to the initial consumption preferences, given by the rays of
satisfaction, and extended through trade, is where utility is theoretically maximized.

The primary example in this study used a large and small country trading. With
this size imbalance, and using one country’s ray of satisfaction rather than the others’, one
country ends up supplying massive amounts of one good to another. The solution for
this dilemma, as already suggested by Barry (2018), and as we have seen here in depth, is
to partially specialize, and/or to take various ray of that yields certain production, and then
consumption, points. This occurs only if the points are possible mathematically in the
amount of goods traded, given the countries sizes, such that a ray produces points that fall
on both countries” production/consumption lines. Some of the rays suggested were an
“exact” ray, a “doubled” ray, an “average” ray, a “balanced” ray, and a singular sloped,
“singular” ray. If this still does not occur, then trade between the two countries will not
happen, or countries can try to steer trade to favor its ray and “preferences,” through an
“extreme” ray. Or, the terms of trade may need to be changed, or partial specialization
turned to. A final equation for proving total utility is left to others.

Countries, though, do in fact try to obtain terms of trade closer to giving up fewer of
their preferred goods, noted here with brief empirical evidence, and, according to many
texts, such as in Salvatore (1996), Sawyer and Sprinkle (2009), and Kreinin (2010). Insuch
texts, as already alluded to, larger nations often use their market power and supply and
demand to steer the terms of trade in their direction. Whether or not the average rays of
satisfaction must be exactly equal to the terms of trade to maximize utility, as was in this
case, will be left to future research. But, a greater terms of trade should lead to steeper
rays of satisfaction, and benefit the smaller country more. Table 1 shows the most utility,
that can be realized, at partial specialization points for the example in Figures 7, 9, and 10,
but with a the formula for finding points for total maximization with partial specialization,
which would occur at each country’s individual production ray, an “exact” ray, though
the exact mathematical proof applying Calculus and/or spatial geometry to the graphs will
be left to others. Consumption consistency also reflects how countries prefer to spend
their income. In fact, Schotter (2009) wrote about the ray of satisfaction, what he termed
the “Income Expansion Path,” as increasing, proportionately between two goods, via
increases in income. Whether or not this ratio continues, empirically, with increased
national income, is also an interesting question for future researchers.

With these theories in mind overall, though, it need not be that each country has to
focus on producing one sole good, or trading for the other’s countries’ specialized good,
or that it is necessary to focus solely on one occupation in order to gain. While such sole

a focus might result in the “most” apparent gain, there may be costs for an economy of
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switching to very few production sectors, which was addressed in the discussion section.
Instead, consumption consistency and partial specialization of countries can have positive
benefits. Even without trading as many goods, partial specialization can still yield a high
indifference curve, and maintain a close ratio of goods (“consumption-consistency”) to that
which consumers prefer domestically. Countries can then make small adjustments, such
as with the blue crescent, shown in Figure 7. Partial specialization is especially helpful
with countries of different sizes; and, future research should also look into this issue when
multiple trading countries are involved.

Further research should also look for more empirical examples of partial
specialization occurring, such as whether or not it occurs within different industries, and
whether states overall try to maintain a balanced ratio of goods. This would be in
accordance with the theory presented here. The amount of goods that countries “should”
trade, using “consumption consistency” to meet consumer tastes- and use partial
specialization to obviate unnecessary restructuring- should be equal to the amount of
goods that countries “do” trade. Other factors, though, why nations trade with other
ones are based on: political orientations, geography, culture/ language, risk, and many
other variables that could be tested in the future using statistical regression. This could
include a variable representing comparative advantage representing the preferences, in
ratios, of domestic consumers.

Perhaps the most under researched of these variables is risk, for which a viable
equation could be created that links partial specialization to diversification and to the
equations of Barry (2020), as already noted. Useful for this possible equation is the fact
that countries “shift” to specialize to a certain percentage. Future research should also
analyze the losses if and/or when initial production (the “shift”) falls below the Production
Possibilities Frontier, or if countries’ starting points of trade with partial specialization are
beyond their points of intersection with initial production curves, and how this affects the
future gains from trade. Also, the models here assume that final points after trade using
partial specialization could not be obtaining by consuming different mixes of goods on the
indifference curves with complete specialization, albeit with very far-stretching
indifference curves. This might thereby lessen the need to partially specialize. Still, the
fact that the penultimate equation works by percentages (and a proof of this is needed)
should make decisions for policymakers easier. Countries should look to trade with
other countries that have, or will form, trade industries in proportion to the percentages of
trade, or “shifts,” that are equal to, or near, their own.

Finally, future work should also simplify the math here to a more refined and elegant
condition, and it should use more examples. It should look for small-or-large country
anomalies whereby the rules here do not hold. Future work should also use more
complex, neo-classical models, so that determining the exact quantity of goods a country
should trade with diminishing returns, due to depreciation or the reallocation of resources,
can be identified in order to yield even more accurate indifference curves. Using Calculus
as such with neo-classical curves, and not just matrix and linear algebra, would also be

helpful to doing this, for applied realism. As with all models, many assumptions are
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needed, and this paper has in-fact attempted to use these assumptions, and to reassess
other ones that might be specious, in finding how many goods conceptually are produce
and traded to maximize utility, which increases happiness for the world. By continuing
to refine these Ricardian assumptions, in total, would continue to aid in government trade
policies and business decisions for all countries concerned.

In short, the ideas presented here are believed to be entirely original, with no similar
outstanding work discernable. If there is research on this topic, however, the graphs and
equations here have certainly been a unique way of portraying the information in ways
that are easier to conceptualize. In this way, it contributes noticeably to the existing
theoretical literature on international trade, by showing that trade need not be specialized
completely, and that countries maximize utility by producing and trading close to their
domestic preferences, if possible, whatever those preferences may be, which were assumed
here with new ideas. To sum, future work could add in mathematical eloquence and
provide more real world examples and evidence, which are left to others. However, the
works of Hume (1700s, 1955 ed.), Ricardo (1817), Edgeworth (1877), and others have been
used and added to by applying a different methodology of graphs, and equations, using

matrix/linear algebra, building on the lines of Ricardo’s theory of comparative advantage.
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Abstract: This article investigates the role of economic, financial and demographic indicators in
forecasting house prices in Albania. The pool of variables is drawn from empirical studies for ad-
vanced and developing countries. To test their importance, we employ the long short-term memory
network from the machine learning techniques. As the time span of observations is rather limited,
the specification of models is maintained to be parsimonious and sufficient to capture the most im-
portant dynamics. As such, we compare the performance of a univariate network with models con-
taining the most related variables such as GDP and actual rental, and then augment them with bank
loans and interest rates, demand from non-residents, unemployment rate, urban population, cost of
construction, and area of building permits. The forecast ability is evaluated during the 2018-2022
period for horizons at 1, 4, 8 and 12 quarters ahead. Preliminary results suggest that multivariate,
theory-driven models can help improve upon forecasts generated from the univariate network.
Apart from GDP and rentals, costs of construction and financial indicators are some additional var-
iables in which forecasters may have confidence on when predicting residential house prices in Al-
bania.

Keywords: House prices; Machine Learning; LSTM model; Albania

1. Introduction

Albania’s house prices have been growing much faster than in Euro area as well as
most Eastern European countries (EECs) (Figure 1). The rapid increase in prices, espe-
cially since 2018, has naturally raised the question of a speculative bubble in the housing
market. The concern is mostly related to a fall in prices that could have potential adverse
consequences on the broader economy. The flourishment in asset prices that preceded the
Asian and US financial crises in 1997 and 2008, respectively, was largely attributed to
speculative real estate price bubbles. These days, the fearsome housing market realign-
ment looms at a time when many central banks have been raising their policy rates in
order to fight inflation, thus reversing the easy financial conditions that were enjoyed for
almost a decade. The higher costs of financing may impede economic growth and the
recent boom in property sector and perhaps put downward pressure on house prices.

www jebi-academic.org
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Figure 1. Cumulative growth (%) of house prices (2008-2022).

Real estate is regarded as a potential investment opportunity to government securi-
ties, especially in small countries like Albania where stock markets or alternative invest-
ment forms don’t exist or are still underdeveloped. A reversal of the housing boom could
have significant implications for households and policymakers, as housing is a crucial
household asset and mortgages contribute substantially to household liabilities. Also,
soaring housing prices might make homeownership unaffordable for many low-income
households. Further increases in mortgage rates in domestic or foreign currencies might
exacerbate affordability concerns. For these reasons, the link of housing market with other
macroeconomic indicators and its direct and indirect effects on financial stability has pro-
pelled the need to monitor the developments of, and predict the future course of house
prices.

This article aims to shed light on which theory-driven indicators are important in
forecasting residential property prices in Albania. Traditionally, the relationship between
house price growth and its economic fundamentals has been studied by using standard
econometric techniques such as cointegration methods. However, our analysis explores
the potential of the innovative long short-term memory (LSTM) neural network, which
belong to the deep learning methods within the innovative Artificial Intelligence tech-
niques. Neural networks allow for flexible mapping of variables, enabling accurate ap-
proximation of highly non-linear functions. Unlike standard econometric methods, neural
networks do not require the specification of regression parameters.

Neural networks are becoming especially popular in economic analyses where tradi-
tional statistical techniques are insufficient. The process of establishing a neural network's
architecture is similar to curve fitting, with the number of hidden layers and neurons de-
termining the model's complexity. Using too few layers or neurons leads to poor fit and
prediction, while using too many can result in overfitting. Neural networks possess in-
ductive capabilities, allowing them to model complex systems even without precise
knowledge of underlying rules. This article utilizes neural networks to address barriers
faced in accurately forecasting house prices in Albania, such as the absence of a consensus
model, disputes over included variables, and data measurement challenges.

The study begins by taking a glance at the literature on housing price dynamics. It
further investigates through graphical inspection the drivers and implications of fluctuat-
ing housing prices, in order to assess factors behind price surges, particularly in the last
five years. The next two sections highlight concerns about data measurement to proxy for
house price fundamentals and briefly explain the model and forecasting procedure. Em-
pirical results are discussed in Section 6, followed by concluding remarks in Section 7.
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2. A Brief Literature Review

The relationship between house prices and macroeconomic fundamentals has been
relatively overlooked in academic research, although housing is a significant component
of household wealth, especially in developing countries, and it played a crucial role in
driving the global financial crisis through the financial accelerator mechanism. Neverthe-
less, the literature has expanded after the global financial crisis.

A survey paper by Duca et al. [1] on the wide international literature on housing
market dynamics draws five important lessons. Firstly, conventional theories based on
efficient market rational expectations appear insufficient to explain housing market dy-
namics. Heterogeneity, trading costs, asymmetric information, and credit constraints con-
tribute to slower price adjustments. Expectations-driven dynamics play a substantial role
in housing booms and busts. Secondly, simplistic house price-to-rent arbitrage models are
inadequate, as they fail to capture the variation in house prices due to factors like imper-
fect substitution, sticky rents, transaction costs, risk aversion, and price volatility. Credit
constraints and the shadow price of credit also affect the relationship between house
prices and rents. Thirdly, credit conditions are found to be a key driver of house prices,
with shifts in credit availability significantly impacting price movements. Fourthly, dif-
ferences in land supply responses explain much of the observed spatial variation in house
prices. Areas with less elastic land supply experience more frequent and larger price bub-
bles. Housing supply and credit availability also influence national-level house prices. Fi-
nally, during the Covid-19 pandemic, house prices behaved differently than in previous
downturns due to factors such as different shocks, a better-capitalized financial system,
and government interventions.

These findings caution against putting too much weight on the role of real interest
rates, as other factors like changing demand for detached housing or reduced supply con-
tribute to the house price booms and busts. The connection between macro-financial fac-
tors and residential real estate prices has been examined in the literature for advanced as
well as emerging market economies. Demand-side factors like income, wealth, and finan-
cial conditions, along with supply-side factors such as housing availability, play a role in
determining long-term housing prices. However, the impact of these factors varies de-
pending on the countries, time periods, and methodologies used in the studies (see for
e.g., Tsatsaronis and Zhu [2]; Egert and Mihaljek [3]; Agnello and Schuknecht [4]; Cerutti,
Dagher, and Dell’ Ariccia [5]).

In the context of Albania, there are a number of studies that have investigated the
property market developments and the house price predictive power by using various
linear traditional models. Using certain macroeconomic indicators, Yzeiraj [6] tries to
construct a “fundamental” house price index for Albania. Although the fundamental-
based index varied from the actual HPI due to the indicator used as a proxy for rent, all
measurements pointed to a certain degree of HPI overheating after 2006 and a period of
“correction” starting from 2012. Suljoti [7] employs a vector error correction method
(VECM) to investigate the role of mortgage loans on house price growth in Albania. Her
findings reveal that house prices are strongly linked to financial leverage and the ex-
change rate but not so much with the interest rate on new euro loans. Still, the author hints
that social demographic factors together with institutional obstacles (e.g. property rights
and registration) might be important influencers of housing market developments. Three
studies focusing on house prices in the capital city, Tirana, find that most explanatory
variables are consistent with hedonic pricing theory (Kraja et al. [8]) and there is a statis-
tically significant (long-run) relationship with mortgage loans, long-term lending rates
and costs of construction (Marku et al. [9]) or remittances (Lleshaj and Korbi [10]). Yet,
other attempts on country-wide prices conclude that it is difficult to establish a theoreti-
cally-relevant relationship with all of the explanatory variables (Koprencka et al. [11]) or
the impact of macroeconomic variables seems to be time-varying, particularly with re-
spect to the mortgage rate (Halili [12]).
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As such, forecasting house prices remains a challenging task due to the complex in-
teractions among the economic, financial, and demographic indicators. In recent years,
machine learning (ML) techniques, such as the long short-term memory network (LSTM),
have shown promise in improving the accuracy of house price forecasts. Several studies
have applied ML models to predict house prices in various countries, including advanced
and developing economies (see for e.g., Mora-Garcia et al. [13]; Wang and Li [14]; Park
and Bae [15]; Banerjee et al. [16]; Kok et al. [17]; Ceh et al. [18]; Fan et al. [19]; Ho et al. [20];
Chatzidis [21]; Alfaro-Navarro et al. [22]; Hong [23]; Hacievliyagil et al. [24]). Their results
outperformed traditional time series models by achieving better forecast accuracy. To the
best of our knowledge, there is no research article for Albania yet to have tried to take
advantage of neural network tools. Hence, it added to our motivation to enrich the modest
empirical literature for housing market in Albania with innovative and encouraging tech-
niques that can deal with theoretical and statistical drawbacks, as well as data measure-
ment challenges.

3. House Price Developments and Long-Run Stylized Facts

The housing price index (HPI) in Albania has increased significantly from 2000 to
2022, both in nominal and real terms (adjusted for consumer prices, CPI). In fact, the cu-
mulative increase in the HPI is calculated to be about five times higher than that of the
CPI However, the performance of the HPI index has not been the same over time. A look
at the HPI index developments in Figure 2 suggests that the 2000-22 period can be divided
into i) a decade 2000-09 of rapid house price growth (with a cumulative increase of 146%);
followed by ii) a period of price “stabilization”, albeit fluctuating until 2017; and then iii)
a strong upward HPI trend reappears during 2018-22, with prices increasing nearly 76%
at a firm pace as reflected in its lower volatility.

It seems that in the long run the cumulative increase of HPI index (402%) reflects the
performance of nominal gross domestic production (455%), and is not much related to the
consumer price basket (78%) and even less to that of construction cost index, CCI (12%)
(please see Table 1). This means that the galloping growth of the HPI index in the last five
years may be the result of the need to adjust after a relatively long stagnation of prices
during the period of high uncertainties related to, among other things, the shocks of the
global crisis, the debt crisis in the Eurozone, and the gridlock situation in the domestic
financial sector up the middle of the last decade.
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Figure 2. House price performance in Albania.
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Table 1. Cumulative growth of house prices in the past two decades.

Whole period Rapid HPI  Relatively calm Return of strong

2000-2022 growth period HPI growth
2000-2009 2010-2017 2018-2022

HPI, cumulative 4017 146.5 1.9 76.3
growth (%).

HP]I, st. dev. of 8.4 79 6.7 8.3
yoy % changes.

CPI, cumulative 77 8 30.1 14.8 12.7
growth (%).

CCI, cumulative 6.0 65 33 8.7
growth (%).

GDP, cumul. 454.9 181.1 39.1 419

nom. growth (%)

A graphic analysis gives us an impression that the rapid growth of housing prices in
recent years is related to the fundamental indicators (Figure 3). Despite the negative
growth of the total population in recent decades, internal migration to urban areas in Al-
bania has been constantly increasing. The favorable situation in the labor market, as im-
plied by the decrease in the unemployment rate, as well as the wealth effect that is proxied
here by the increase in GDP per capita, may have exerted pressure to raise housing prices.
Non-resident interest in investing directly in real estate in Albania has grown significantly
over the past five years, jumping from an average of 0.36% of GDP over 2013-17 to 1.59%
in 2022. Similarly, the banking system appears to have further stimulated demand in the
residential sector, as can be understood from the increase in the ratio of real estate loans
to gross domestic product. In addition to lending, the continued decline in the real interest
rate on new mortgage loans should have increased the affordability of housing purchases.

On the other hand, the influencing factors that affect the supply side such as costs
and building permits for housing present a different picture. The construction cost index
is constantly reported with a negative annual growth in real terms, and therefore incapa-
ble to influence the real price upsurge in the residential market. While the influence of
construction permits is not very clear. The reduction of the area allowed for housing con-
struction to only 3 square km during the years 2012-17 at a time when the urban popula-
tion increased by over 159 thousand people may have created a synergy which has been
somewhat reflected in the increase in housing prices in the subsequent period (see Table
2). However, the granting of building permits for dwellings measured in square km dur-
ing 2018-22 should have eased the demand pressures resulting from the increase in the
urban population, as is evident from the reduction of the ratio of these indicators to its
lowest level since 2002.
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Figure 3. Graphic analysis of house price determinants.

Table 2. Urban population growth per sq. km of house building area permits.

Sum of new house
Urban population, building area per- Ratio of column

cumulative growth mits, in km? (1) over (2)
Years 1) (2) 3)
2002-22 472,243 29.28 16,131
2002-12 277,204 19.62 14,130
2012-22 223,898 10.21 21,936
2012-17 159,416 3.04 52,526
2018-22 64,482 7.17 8,991
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4. Data Issues

As there is no consensus on a properly defined multivariate model that could fully
explain and predict fluctuations of house prices, macroeconomic performance should pro-
vide at least in the long run, appropriate information for the tendency of prices in the
house market. The economic data that is relevant for analyzing movements in house
prices in Albania is not always available at quarterly frequency for the full period under
investigation. Thus, many of them had to undergo certain manipulation in terms of inter-
polation from annual frequency and/or earlier period extrapolation by using supportive
indicators. Below is the list of variables that could be finally constructed at quarterly fre-
quency for the 1998Q1:2022Q4 period:

U House price index. It is constructed as a combination of the indices provided
by the Financial Stability Department (2013Q1-2022Q4) and the Monetary Policy Depart-
ment (1998Q1-2013Q4) at the Bank of Albania.

. Gross domestic product. Data is available from the Institute of Statistics (Instat)
at quarterly frequency from 2009. Quarterly data that goes back to 1998Q1 is provided by
the Research Department, Bank of Albania.

o Unemployment rate. Data source is Instat for population age of 15 years old
and above.

o Rent. Rental is an item in the consumer price index, downloaded from the In-
stitute of Statistics.

. Construction cost index. Data is available from Instat since 2002Q1. Data for
the earlier period is calculated from authors with vintage data provided from the Statistics
Department, Bank of Albania.

o Commercial banks’ real estate loans. This indicator is obtained from assets of
the banking system, which are available in the Bank of Albania’s website.
o Interest rate on new housing loans. The composite indicator is constructed by

authors using the simple average of interest rates on lek-, and euro-denominated loans for
house purchases by households. The data is only available at monthly frequency from
Bank of Albania since December 2015. Before that, data is extrapolated by means of re-
gressions on the 12M Treasury bill rate, interest rates on euro loans and the 3M Euribor
rate.

J House sales to non-residents. Data on non-residents’ direct investments in
houses is only available since 2014Q1 from the balance of payments statistics at the Bank
of Albania. To extrapolate direct investment in real estate data series, various OLS regres-
sions were run by authors with sample periods 2014-2022 or 2008-2013, using (different
lags of) variables such as remittances, deposits of non-residents, and total inflows of FDIs.
Each forecasts back to 1994 were compared with, and selected on the basis of extrapola-
tions that are found closer to the survey results by Gedeshi and Uruci [25], which reveals
that about 18 percent of remittances are used for reconstruction of purchasing new houses.

o Urban population. It is available from World Development Indicators. Annual
data is interpolated into quarterly frequency using constant match average method.
. Area of construction permits issued for new residential buildings. Data is avail-

able from Instat at quarterly frequency. Earlier annual data is interpolated using constant
match sum method.

5. The LSTM Technique and Modeling Strategy

Neural networks are being increasingly used as powerful tools for predicting time
series data. Over time there have been developed a number of techniques that address
internal challenges within these networks. Some popular examples include the multilayer
perceptron (MLP), recurrent neural networks (RNN), generalized regression neural net-
works (GRNN), and long short-term memory (LSTM). These evolving neural network
techniques belong to the family of deep learning methods, and have recently found exten-
sive application in forecasting time series.
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The hidden layers of conventional artificial neural networks consist of basic neuron
configurations that overlook context. In addition to them, RNNs incorporate a directed
cycle that enables past events to capture important information for future outcomes.
RNNSs are predominantly utilized for temporally correlated data, resulting in a neural net-
work model that makes use of past data and the correlation between lagged and current
data to forecast future data. Nonetheless, RNNs suffer from vanishing gradients when
there is a substantial temporal gap between the relevant information and its utilization
point. To address this issue, the so-called LSTM technique introduces cell states, acting as
a conveyer belt, to the hidden states of an RNN. Through recursive operations, LSTM
preserves both cell states and hidden states, mitigating the problem of vanishing gradi-
ents.

As such, the LSTM method intends to enhance the long-term memory of RNNs by
incorporating memory cells and gating mechanisms that control information flow. LSTM
networks overcome the limitations of RNNs by storing information and reducing errors
over extended periods. The fundamental structure of LSTM revolves around the net-
work's ability to learn what to retain, discard what is considered unnecessary, and keep
track of information over long time intervals. In this study, an LSTM model is employed
to identify which of the fundamental indicators prove relevant for predicting house prices
in Albania.

Table 3 displays the univariate and multivariate LSTM model specifications that are
chosen in our analysis. The modeling forecasting procedure draws its variables from a
pool of indicators that are found theoretically relevant in other empirical studies. A num-
ber of networks for the real house price function were used, where both real rental and
real GDP appear as informative variables in almost all models. This basic network design
is then augmented with a couple of the remaining variables, so the selection procedure
may contain up to a handful of regressors that are considered sufficient to describe the
most important dynamics given the limited number of observations. Following other
studies, all variables enter the model in year-on-year growth rates, except for the real in-
terest rate and the unemployment rate which are kept in levels.

The structure of neural networks is generally described by three “layers” and the
number of “neurons”, or nodes that transfer information among them. It starts with the
input layer, whose nodes can be viewed as the model’s explanatory variables. Information
from input nodes is processed to the output layer (equivalently, the dependent variable)
via a number of nodes in the hidden layer(s). Given the limitations of our data series, all
LSTM model specifications take the dependent variable of real house prices in the current
quarter to be a function of two input lags of all explanatory indicators including its own
lags, thereby introducing two autoregressive terms.! The flexibility of the networks and
model fit could be increased by adding more neurons and hidden layers (Ghysels and
Marcellino [26]), therefore we consider two hidden layers with 200 and 100 nodes, respec-
tively. There are a number of nonlinear functions needed to “activate” the hidden layers.
We employ the Rectified Linear Unit (ReLU) function, which is found to be computation-
ally efficient (Nair and Hinton [27]).

1 A reduced-form model type with four autoregressive terms was tried, too, but they were found to provide inferior predictions

when compared to models with two autoregressive terms. For sake of space the results are not shown here, but can be available from

the authors on demand.
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Table 3. LSTM network specifications.

Dependent Explanatory variables
variable Fundamental indicators
) () ®) 4) ©)
HPI LDV
HPI LDV GDP
HPI LDV YPC
HPI LDV RENT
HPI LDV RENT GDP
HPI LDV RENT YPC
HPI LDV RENT YPC CCI
HPI LDV RENT GDP CCI
HPI LDV RENT GDP BCRE
HPI LDV RENT GDP RIR
HPI LDV RENT GDP RIR BCRE
HPI LDV RENT GDP HSNR
HPI LDV RENT GDP UNR
HPI LDV RENT GDP URB
HPI LDV RENT GDP URB cM2

Note: HPI = real house price index, CPI-deflated; LDV =lagged dependent variable; GDP = real
GDP; YPC = real GDP per capita; RENT = real rental, CPI-deflated; CCI = construction cost index;
BCRE = bank credit for real estate; RIR = real interest rate on new loans; HSNR = house sales to
non-residents; UNR = unemployment rate; URB = urban population; CM2 = area of construction
permits in thousand square meters.

The LSTM networks are trained by using the Adaptive Moment Estimation (Adam),
which is an extension to the classical stochastic gradient-descent procedure used to update
the network weights. Adam combines the advantages of certain popular extensions, and
may in practice be preferred to other adaptive learning-method algorithms. One of the
benefits of these optimization algorithms is that one does not need to tune the learning
rate (Ruder [28]), therefore we count upon its default value of around 0.001. Many re-
searchers monitor errors on a validation set during training and stop the parameter up-
dating earlier if the forecast error does not improve enough. However, the parameters
(biases and weights) in our analysis are updated by the Adam optimizer until the error in
the training sample is reduced and becomes equal to the learning rate value, or a maxi-
mum of 400 epochs is reached.

Finally, the link between house prices and the selected informative variables is tested
in a pseudo out-of-sample period consisting of the last five years, which are excluded from
the network learning process. More precisely, the (adjusted) period under investigation,
which ranges from 1999Q1 to 2022Q4 has been divided into the so-called training and the
validation period up to 2017Q4,2 and the forecast evaluation period that runs from
2018Q1 through 2022Q4. The forecast evaluation is based on the smallest estimated fore-
cast errors, as measured by the root mean square error (RMSE). For each of the LSTM
specifications we note down its forecast performance for the 1, 4, 8 and 12 quarters ahead.
Consequently, the evaluation process for every model is repeated 20 (17, 13 and 9) times
for the 1 (4, 8 and 12) quarter(s) ahead forecast horizon, until the last horizon ending in
202204 is reached.

2 The validation dataset consists of 16 quarters.
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6. Empirical Findings

The power of deep neural networks stems from their freedom to choose a large num-
ber of parameters for training that can fit well different types of datasets. However, this
power can turn into a weakness, if the model is “saturated” with a lot of parameters that
can help it learn too many details in the training dataset but performs very poorly on the
unseen or validation period. One way to check for the problem of overfitting is to monitor
the evolution of predicted errors as we increase the number of epochs. If error values in
the training period decrease significantly but errors in the validation period show sub-
stantial increase, overfitting needs to be taken into account. Measuring the model loss for
all of our LSTM networks (not shown here) indicates that the size of forecast errors is
always (considerably) descending on training data. On the other hand, forecast improve-
ment in the validation dataset is clearly not as much of, and errors often incline upward
at higher numbers of epochs. Nevertheless, it was resolved the uprise in errors’ size is not
large enough to make a case for reconsidering network configuration due to overfitting.

Turning to the focal point of the analysis, we now try to differentiate the economic
indicators that can best serve as informative variables for predicting housing prices, par-
ticularly when compared with the univariate model performance. Figures 4a-4d compare
the ability of all network designs to forecast in the short and the medium run during the
whole out-of-sample period spanning from 2018Q1-2022Q4. Stimulatingly, the univariate
model, which only relies on its own past values of house price growth, does not show as
the best forecasting model in any of the forecast horizons. Its underperformance holds the
attention that residential prices are indeed linked to, and have not moved in detached
mode from the theory-driven economic indicators neither in the short, nor in the longer-
term period. Another salient feature of the results is the rising number of explanatory
variables that get involved in the top-ranking models as we aim for the medium-term
forecasts. Real rental and GDP developments seem to provide relatively important infor-
mation for predicting short-term movements in housing prices, as it is shown in the results
for the 1 and 4 quarters ahead forecast horizons. Going for the two and three years ahead
forecasts the group of relevant indicators gets augmented, particularly with the construc-
tion cost index and bank credit for real estate. Interestingly, urban population growth that
captures the impact of evolving demographic factors falls in the group of worst forecast
performers. In the same vein, area of residential building permits which may be used as a
supply-side determinant seems highly ineffectual in the endeavor of beating the univari-
ate network forecasts. The forecast errors (RMSEs) of models that contain these indicators
are at least 50 percent higher than those of the univariate model.
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The annual growth of real house prices during our forecast evaluation period was
not so even. It accelerated from 5.9 percent in 2018 to 13.9 percent during pandemic in
2020. Despite cooling down to 5.8 percent in 2021, it accelerated even faster to 18.2 percent
in 2022, therefore resisting to the adverse shocks stemming from struggling global eco-
nomic and geopolitical issues. For that reason, it is worthwhile to check whether the net-
works training and validation up to the end of 2017 hold and provide consistent results
during the post-Covid lockdown period (2020Q3-2022Q4). Again, the forecast ability of
multivariate models is clearly stronger than the univariate model.> Their superiority is
more noticeable in the short run predictions (for horizons equal to 1 and 4 quarters), where
the majority of fundamental indicators appear to have carried useful information for real
house prices in the coming year. All the same, urban population and area of building per-
mits fall in the worst ranking models, giving the impression of being unhelpful in our
exercise.

The employed regularization method used on normalized data should help to im-
pede overfitting by modifying the cost function in our LSTM neural networks. Yet, under-
performance in the validation dataset could come from overly simplistic assumptions (re-
sulting in biased forecast errors) and/or from model’s sensitivity to fluctuations in the
training set (resulting in high variance of errors). For that reason, we compute the bias
and variance proportions of the mean squared forecast errors in our models. The former
(latter) proportion indicates how far the mean (variance) of predictions is from that of
actual data. Both proportions take values between 0 and 1. The smaller they are, the better
the model performs in tracking the mean and variance of real house prices.

Table 4 displays the results for the univariate and multivariate networks in the testing
dataset, spanning from 2018Q1 to 2022Q4. Generally speaking, all models seem to predict
fairly well the mean of real house prices, particularly at longer horizons of 2-3 years. The
bias proportion of the univariate model is 0.31 at h=1 and decreases to merely 0.02 at h=12.
By and large, augmenting the network with economic fundamentals improves the mean
forecasts at all horizons. Furthermore, all LSTM networks show satisfactory results in
foretelling the variability of future house prices. The computed variance proportions ap-
pear very low in most cases, for both types of models. In sum, the average of mean (0.16)
and variance (0.07) proportions for all models at all horizons only amount to 0.23 (out of
1), suggesting that more than three-fourth of the forecast error may be considered as irre-
ducible error. This implies that the selected LSTM structures may suffer neither from un-
derfitting (high bias), nor from overfitting (high variance). The statistical robustness of
our models provides, thus, support to above findings that (certain) fundamental indica-
tors are important in forecasting house prices in Albania.

3 The results are not shown here, but can be put at the readers’ disposal upon request.
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Table 4. Measuring Bias and Variance Proportions of Mean Squared Forecast Errors.

Bias proportion Variance proportion

Forecast horizons: h=1 h=4 h=8 h=12 | h=1 h=4 h=8 h=12
LDV (Univariate) 0.312 0.338 0.198 0.021 | 0.245 0.055 0.064 0.137
LDV,GDP 0.308 0.389 0.102 0.016 | 0.144 0.001 0.094 0.033
LDV,YPC 0.305 0.374 0.164 0.000 | 0.188 0.012 0.220 0.031
LDV,Rent 0.075 0.086 0.180 0.063 | 0.179 0.001 0.103 0.047
LDV,Rent,YPC 0.128 0.226 0.011 0.008 | 0.075 0.000 0.061 0.005
LDV,Rent,GDP 0.118 0.130 0.016 0.030 | 0.141 0.003 0.009 0.017
LDV,Rent,GDP,CCI 0.008 0.393 0.134 0.009 | 0.184 0.004 0.107 0.147
LDV,Rent,YPC,CCI 0.129 0.314 0.052 0.010 | 0.232 0.030 0.048 0.142
LDV,Rent,GDP,BCRE 0.232 0.155 0.076 0.000 | 0.001 0.024 0.227 0.201
LDV,Rent,GDP,RIR 0.340 0.182 0.173 0.008 | 0.163 0.001 0.187 0.014
LDV,Rent,GDP,RIR,BCRE | 0.244 0.250 0.003 0.000 | 0.010 0.009 0.070 0.095
LDV,Rent,GDP,HSNR 0.049 0.200 0.130 0.026 | 0.015 0.020 0.186 0.026
LDV,Rent,GDP,UNR 0.047 0.304 0.091 0.053 | 0.133 0.018 0.104 0.034
LDV,Rent,GDP,URB 0.396 0.492 0.329 0.065 | 0.090 0.008 0.012 0.000
LDV,Rent,GDP,URB,CM2 | 0.446 0.380 0.290 0.021 | 0.015 0.011 0.000 0.035

Note: LDV = lagged values of the dependent variable (real HPI); GDP = real GDP; YPC = real
GDP per capita; RENT = real rental, CPI-deflated; CCI = construction cost index; BCRE =
bank credit for real estate; RIR = real interest rate on new loans; HSNR = house sales to non-
residents; UNR = unemployment rate; URB = urban population; CM2 = area of construction
permits in thousand square meters. Shadowed cells indicate that multivariate models per-
form not as well as the univariate network in tracking the mean and variance of actual house

prices.

7. Concluding Remarks

After a period of relative calm in the mid-2010s, the housing prices in Albania have
exhibited a return to a steep rise for at least four consecutive years, including during the
pandemic. The current phase has raised concerns about a possible change in direction as
post-pandemic housing price surges face increasing risks of reversal amidst slower eco-
nomic growth and higher interest rates. Although housing prices appear to be generally
in line with its “sustainable” levels as indicated by the deviation of the ratio of house price
to per capita GDP from its estimated long-term levels (Vika [29]), fear about a potential
price correction necessitates a rigorous monitoring and understanding of the key factors
influencing the risks of housing price decline. The prediction-based analysis in this article
demonstrates an important role for fundamental indicators in predicting house prices in
Albania. Their information content improves upon univariate model forecasts in the
short-, as well as the longer-term horizons, albeit the combination of variables in addition
to real rental and GDP growth could change over time. Although the Albanian financial
sector at present appears relatively strong and resilient, government institutions should
be attentive to the housing market trends and its related economic fundamentals in order
to ensure the stability of both housing and finance.
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Abstract: The paper summarizes certain institutional characteristics of the government debt management pro-
cess in Georgia. The research aims to identify potential areas for improvement that should support the effective
management of public finances and enhance government effectiveness overall. By nature, the paper is primar-
ily based on qualitative research methods, predominantly centered around the analysis of international assess-
ments and the legislative framework. The research reveals that there are some more or less significant chal-
lenges in the country that need to be addressed by policymakers.
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1. Introduction

By one of the most formal definitions, government debt refers to the financial obligations
incurred by a government to residents and/or non-residents of the country [6]. According to the
International Monetary Fund's databases, there has been virtually no sovereign state in recent dec-
ades whose government has been without debt [35]. In a broad sense, government debt includes the
financial obligations of the government sector, and debt accumulation mainly depends on macroe-
conomic trends and political decisions. On the other hand, under democratic conditions, govern-
ments have a strong tendency toward deficit spending, which ultimately results in debt accumula-
tion. Within the realm of public finance, there is a significant emphasis on establishing an effective
debt management mechanism, which delineates the parameters of fiscal policy [4]. The importance
of an effective government debt management mechanism is underscored by the fact that its absence
is often associated with a heightened rate of debt growth. Numerous studies show that a high and
increasing level of government debt is associated with adverse effects on economic growth in the
medium and long term. According to Reinhart and Rogoff [18], in developing countries, a debt-to-
GDP ratio exceeding 60% significantly impedes the nation's investment activity and economic
growth. This threshold is relatively high for developed countries. Pattillo, Poirson, and Ricci [19],
drawing on data from 93 countries, showed that the impact of government debt on investment
activity and economic growth becomes sharply negative when the debt-to-GDP ratio reaches 35—
40 percent. In contrast, Schclarek [20], analyzing data from 59 countries, revealed that government
debt, irrespective of its magnitude, exerts a detrimental influence on investment and economic
growth.

It is noteworthy that the degree of influence of government debt on economic growth exhibits
significant heterogeneity among countries [13, 14]. Some studies attribute this heterogeneity to
differences in the macroeconomic, financial, and institutional characteristics among countries. For
instance, Chudik et al. [2] suggest that the impact varies between countries due to disparities in
their financial systems, historical patterns of debt service, and political systems. Kourtellos argues
that the effect of government debt on economic growth is contingent upon a country's democratic
institutions. Specifically, in the presence of a weak institutional environment, a negative relation-
ship exists between the mentioned indicators, whereas in the conditions of a robust institutional
environment, this relationship dissipates [9].

The study by Teles and Mussolini, which focuses on the productivity of government spending,
is closely tied to the institutional environment. The authors conducted an empirical analysis using
panel data from 74 countries and found that an increase in government debt can stimulate economic
growth. However, a prerequisite for this is the existence of a healthy fiscal situation where the
increase in debt is associated with a simultaneous increase in productive government spending [23].
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From this perspective, the study underscores the necessity for the effective utilization of credit
resources. Many other researchers emphasize the critical importance of a well-developed institu-
tional environment [10, 15].

These views align with those of researcher-economists, who argue that a generally healthy
institutional environment is one of the key factors influencing a country's economic situation [1, 8,
16].

Considering the aforementioned reasons, the presence of a proper debt management mecha-
nism is especially crucial for developing countries, primarily due to their unsustainable macro-
fiscal environment [24] and/or relatively high risks of corruption [21].

For these reasons, almost all countries have the appropriate legal environment that, on the one
hand, ensures the maintenance of fiscal discipline by limiting debt growth and, on the other hand,
creates the institutional basis for managing the accumulated debt. Given the relevance of the issue,
the purpose of this research is to study the formal institutional characteristics in Georgia from the
perspective of government debt management. Achieving this goal serves the timely identification
of existing shortcomings in the country in terms of debt management, the elimination of which
should potentially contribute to the effectiveness of the country’s fiscal policy.

2. Materials and Methods

The research, due to its specificity, is mostly based on the methods of qualitative and compar-
ative analysis. It also uses some statistical analysis methods when analyzing the effectiveness of
fiscal rules in Georgia. The article discusses some internationally recognized evaluations related to
debt management. Specifically, the results from the last reports of the Public Expenditure and Fi-
nancial Accountability (PEFA) assessment [26, 27] and the Debt Management Performance As-
sessment (DeMPA) [25]. These two reports jointly evaluate the design and effectiveness of many
aspects of the government debt management framework. Additionally, the research goes deeply
into the legislation in force in Georgia related to public debt. In particular, the "Law of Georgia on
State Debt"” [30], "Organic Law on Economic Freedom™ [29], "Budget Code of Georgia™ [31], and
the decree of the Minister of Finance of Georgia N99, "On Approving Budget Classification" [32].
The quantitative data used in the paper comes from the Ministry of Finance of Georgia and the
National Statistics Office of Georgia. The conclusion from the study is unique by nature and valu-
able for further research.

3. Results

Georgia, with a market-based economic system, has a relatively short history of 30 years. The
institutional environment of fiscal policy and public finance arrangements is no exception from this
history. Furthermore, the institutional design of debt management is one of the micro-components
of the general institutional landscape of the country. Therefore, for the analysis of government debt
and the comprehensive assessment of its potential impact on macroeconomic parameters, it is im-
portant to review the existing institutional environment to detect potential shortcomings.

Before delving into the details of debt management, it is pertinent to analyze the overall frame-
work of fiscal policy and public finance management in the country. In this regard, our focus will
be primarily on reviewing the information presented in the 2022 report of the assessment of 'Gov-
ernment Expenditure and Financial Accountability' [27]. This assessment holds particular signifi-
cance as a diagnostic tool for public finance management, jointly developed by the European Com-
mission, IMF, World Bank, and the governments of France, the UK, Sweden, and Switzerland,
aimed at studying reforms implemented in individual countries. The criteria from this assessment
collectively form a kind of benchmark for well-designed PFM.

PEFA evaluates the institutional design of public finance management based on 94 indicators
categorized into seven groups. Within these groups, government debt management issues are en-
compassed under the 'Management of Assets and Liabilities' indicator. The evaluation employs a
four-point system (A, B, C, and D), where an 'A" indicates the best result while a 'D' indicates the
worst. These scores can be equated with numerical scores: A=4,B=3,C=2,and D =1, to
produce comparable statistics.

In Georgia, PEFA assessments were conducted at the central government level in 2013, 2018,
and 2022 [33]. The results for 2022, along with the outcomes of the most recent evaluations in other
participating countries, are summarized in Figure 1. Notably, the results indicate that Georgia holds
an advanced position among the assessed countries in terms of the institutional design of public
finance management. A particularly intriguing comparison lies with the ECA countries, predomi-
nantly comprising post-communist nations of the Soviet Union and Eastern Europe, which signifi-
cantly share the same experiences with Georgia in forming a market economy.
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Figure 1. PEFA assessment scores for Georgia, ECA and total 59 countries participating in the program.
Source: Ministry of Finance of Georgia

In the ECA region, institutional design of "asset and liability management™ (which also in-
cludes debt management issues), Georgia is considered one of the advanced countries with 3.5
points (the ECA countries' average is 2.4 points). A similar situation is true for almost all the other
indicators.

It should be noted that, along with significant informative nature, the main shortcoming of
PEFA is the fact that it is mainly focused on the assessment of the institutional environment design
and pays less attention to its actual performance. Therefore, the positive score obtained in the men-
tioned assessment does not guarantee high efficiency in the institutional design of the public sector.

In addition to the PEFA assessment, which evaluates various aspects of public finance man-
agement, the “Debt Management Performance Assessment” (DeMPA) developed by the World
Bank (WB) provides more in-depth and crucial information directly related to the effectiveness of
the government debt management mechanism. It not only focuses on institutional design but also
observes its performance. This assessment establishes a standard for the design of government debt
management institutional framework and its performance.

The assessment was first conducted in Georgia in 2013 and then again in 2020 [25]. Despite
significant progress in debt management during this period, certain challenges persisted. Notably,
out of the 33 indicators determined by the methodology, 22 indicators received the lowest score,
either 'D' or 'C," in 2013, while the same scores were deserved by 15 indicators in 2020 (Figure 2).
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Figure 2. Distribution of the DeMPA scores for 2013 and 2020.
Source: World Bank

Despite progress in certain areas, according to DeMPA's 2020, several issues are still chal-
lenging:

e  The process and procedures of on-lending;
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e Low effectiveness of the debt management strategy document in the process of determining
annual credit borrowing needs;
e Challenges in reporting against targets outlined in the debt management strategy.

It should be mentioned that significant changes were made in terms of the debt management
process in 2021-2022, following the assessment. In particular, in 2021, for the first time since 2019,
the government's debt management strategy was updated, outlining the main directions and targets
of debt management. Additionally, based on the new regulation, the strategy must be updated an-
nually. Considering the changes, it is likely that as of the end of 2022, the DeMPA assessment
indicators have improved compared to the previous assessment, although challenges persist.

Alongside the assessments based on the aforementioned methodologies, it is crucial to delve
into the legal framework in Georgia relating to government debt management and the associated
challenges. The legal framework is a vital component that determines the formal institutional de-
sign.

The formal institutional design of public sector debt management in Georgia, along with other
indirectly connected regulatory acts, mainly relies on the "Law of Georgia on State Debt" [30],
"Organic Law on Economic Freedom" [29], "Budget Code of Georgia" [31], and the decree of the
Minister of Finance of Georgia N99 "On Approving Budget Classification” [32].

"The Law of Georgia on State Debt" [30] defines the concept of state debt, categorizing it into
two major components: state domestic and state foreign debt (the foreign debt component also
includes the debt of the National Bank's debt to the IMF). According to the law, credit resources
mobilized in national currency by the Ministry of Finance on behalf of the state, or with the ap-
proval of the Ministry of Finance (including resources mobilized by issuing securities denominated
in national currency), belong to the state domestic debt. State external debt includes credit resources
mobilized in foreign convertible currency by the Ministry of Finance on behalf of the state or with
the approval of the Ministry of Finance (including resources mobilized by issuing securities de-
nominated in foreign convertible currency). The mentioned law assigns exclusive responsibility for
the management of public debt to the Ministry of Finance of Georgia, a practice considered the best
internationally by the IMF [6].

Issues related to government debt are also defined by the "Organic Law of Georgia on Eco-
nomic Freedom." [29] The law determines the definition of government debt and the fiscal rules
applicable in Georgia. In particular, the law defines government debt as follows:

State debt defined by

- Debt of National Debt of budg-
Government s The Ly Of Bank of Georgia + etary organiza-
debt Georgia on Public IME X
Debt" to tions

Figure 3. Definition of Government debt in Georgian legislature.
Source: Organic Law of Georgia on Economic Freedom

It should be noted that from 2023, the debt of budgetary organizations includes the financial
obligations of those state-owned enterprises, which were classified as a government sector based
on the IMF’s recommendation [34].

As for fiscal rules, two quantitative fiscal rules are defined by the law. In particular:

1. Debt Rule - The ratio of (Government debt + PPP)/GDP shall not be more than 60%;
2. Budget Balance Rule - The ratio of the consolidated budget deficit/GDP shall not be more
than 3%.

The existence of mechanisms for deviating from fiscal rules is one of the crucial parts of anti-
crisis policy in many countries. However, for the credibility of fiscal rules, it is important that
deviations occur only in necessary situations and are fully explained by these situations [11].

Quantitative fiscal rules determined by organic law align with the practices observed in many
other countries. These rules include the so-called "debt ceiling™ used as a medium-term fiscal sus-
tainability indicator and the budget balance limit as an operational indicator for planning fiscal
policy at the operational level [3]. Furthermore, the limits established by the fiscal rules are in
accordance with those defined by the Maastricht Treaty in the European Union.

Adherence to fiscal rules plays a crucial role in promoting a stable economic situation in any
country. Consequently, it is essential to assess the current situation in Georgia in this context. The
comparative analysis of the limits set by law and corresponding factual figures reveals that Georgia
falls within the group of countries exhibiting high fiscal discipline. Specifically, over the ten-year
period of the fiscal rules' existence, the debt rule ratio exceeded the limit only once, in 2020. How-
ever, the deviation occurred in compliance with the exit clause defined by Article 7 of the organic
law (Figure 4 (a)) and the indicator returned within the limits at a fairly fast pace and created a
significant "fiscal space™ for the state's anti-crisis response.
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Additionally, kernel density estimation methodology is applied to estimate the distribution of
the frequency of deviations from the limits (Figure 4 (b)). Deviations are calculated in the following
manner:

Deviation from the limitin ~  Factual figure of the indicator Limit set be
year t - for year t the law

For the calculation of deviations, the first-generation fiscal rules and corresponding indicators
were applied to the 2013-2018 period, while the current fiscal rules and corresponding indicators
were used for the 2019-2022 period. The analysis indicates that debt rule ratio over the considered
period was more than 20 percentage points below the limit.

It is noteworthy that a similar analysis, using the same methodology, was conducted previ-
ously [22]. However, the mentioned analysis has covered the 2011-2021 period, while this study
covers the 2013-2022 period. The decision to take 2013 as a starting point is more relevant, con-
sidering the fact that the first-generation fiscal rules were enacted this year.
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Figure 4. (a) Compliance of debt rule ratio to the limit set by the Organic Law of Georgia on Economic
Freedom; (b) kernel density estimation for deviations.
Source: Ministry of Finance of Georgia and authors calculation

A similar conclusion can be drawn regarding the behavior of the budget balance rule over the
last decade. However, it should be mentioned that unlike the debt rule ratio, this indicator is char-
acterized by a longer and larger deviation from the limit. Nevertheless, the aforementioned dynam-
ics of deviations, like the debt rule, comply with the exit clause defined by the organic law (Figure

5 (a)).
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Figure 5. (a) Compliance of budget balance rule ratio to the limit set by the Organic Law of Georgia on
Economic Freedom; (b) kernel density estimation for deviations.
Source: Ministry of Finance of Georgia and authors calculation
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In contradistinction to the debt rule ratio, the mean density of deviations in the budget balance
demonstrates a negative tendency, albeit approaching zero (Figure 5 (b)).
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To summarize, it can be asserted that according to current practice, performance of the fiscal
rules in Georgia is significantly better than the global average tendency discussed by Davudi et al.

[3].

In addition to the Organic Law of Georgia "On Economic Freedom," the "Budget Code of
Georgia" [31], and the decree of the Minister of Finance of Georgia N99 "On Approving Budget
Classification™ [32], it determines the institutional segmentation of the state and regulates the public
finances management process, including state/government debt accounting and reporting issues in
accordance with the principles of GFSM 2014 [5, 6].

Despite the fact that the existing institutional design in the country in terms of debt manage-
ment is mostly in line with international best practices, analysis of the existing legal framework
reveals certain challenges. In particular:

1) Georgia belongs to the group of countries that produce public finance statistics based on the
GFSM 2014. Nevertheless, the criteria for classifying domestic and foreign debt in the "Law
of Georgia on State Debt" are not in compliance with the “Public Sector Debt Statistics Guide-
line” developed by the IMF based on the GFSM 2014. In particular, the classification of debt
into domestic and foreign components in Georgia is based on the currency of the debt denom-
ination as mentioned above, while according to the mentioned guideline, it should be classified
into domestic and foreign debt according to the residency of the creditor [5, 6].

2) Atrticle 48 of the "Law of Georgia on State Debt" defines the various components of the debt,
which until 2020 were recorded under the general name "historical debt"” in the state domestic
debt statistics, and its amount was estimated at 672 million GEL [34]. Despite the entry in the
law, from 2020 on, the mentioned component is no longer recorded in the state and government
debt statistics and, therefore, is not used for the calculation of the "debt rule" indicator either.

3) The legislative framework in Georgia, unlike other types of budgetary organizations, does not
regulate the borrowing authority of those state-owned enterprises that were classified as gen-
eral government sector in 2022. This fact, at least, creates a risk for debt sustainability.

4, Discussion

Historically, Georgia has been characterized by a low level of government debt, which to
some extent indicates the high efficiency of the fiscal rules in force in the country. Nevertheless,
there are certain shortcomings in the existing legislative environment in terms of government debt
management that somewhat limit the full accounting and reporting of the debt. In order to overcome
the mentioned shortcomings, it is important that the agencies responsible for debt management in
Georgia ensure the full accounting of the debt in accordance with the current legislation, which will
allow the stakeholders to use comprehensive and accurate information.

Additionally, taking into account the existing shortcomings, appropriate changes should be
made to the existing legislation in Georgia, which will guarantee the accounting and reporting of
government debt in accordance with internationally recognized best practices. In particular, the
classification of government debt in the context of domestic and foreign debt should be done ac-
cording to the residency of the creditor. In addition, the issue of borrowing authority for state-
owned enterprises belonging to the general government sector should be regulated by the legisla-
tion.

Finally, agencies responsible for debt management should ensure full implementation of the
recommendations outlined in the World Bank's Debt Management Performance Assessment.

Consideration of the mentioned issues will significantly support the preparation of compre-
hensive information regarding government debt and its usefulness for stakeholders.

It should be noted that in the paper, government debt management and its institutional issues
were isolated from other macro-fiscal parameters. The logical continuation of the research is a dis-
cussion of the mentioned findings in relation to general fiscal policy efficiency.
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Abstract: The purpose of this paper is to explore some industrial conflict management strategies in the teach-
ing service in Nigeria with a focus on Osun State. The major findings in this study indicate that a great majority
of them believe that other viable alternatives that could be engaged in resolving the conflicts between the
teaching service and the Osun State government are yet to be explored. Some of those viable alternatives
include involving the private businesses or business owners, and the Non-Governmental Organisations. Fur-
ther on this, the bulk of the respondents are in favour of collective bargaining as opposed to executive orders
or acts of cohesion from the government.

Keywords: conflict, teaching, Nigeria, collective bargaining, conflict management

1. Introduction

The purpose of this paper is to explore some industrial conflict management strategies in the
teaching service in Nigeria with a focus on Osun State.

Historically, Nigeria has witnessed many conflicts which date back to the colonial era when
there were clashes and conflict of interest between Nigerian workers and the colonialists over the
alienation and discrimination of indigenous Nigerian workers by their white counterparts in the
civil service (Abiala 2012). The conflict between the workers and their employers have been cham-
pioned by Nigerian trade unions who aim to protect workers’ interest and support on-going nation-
alist struggles. Notable examples are the conflicts brokered between the Lagos Union of Teachers
(LUT) created in 1925, the Association of Headmasters of ljebu schools (AHIS) formed in 1926,
the colonial administrators, the Nigeria Union of Teachers (NUT) formed in 1931 and the Nigerian
Labour Congress (NLC) formed in 1978. These conflicts have continued to surface even in modern
Nigeria and can be seen in the modern teaching service in Nigeria.

The teaching service in Nigeria has witnessed multiple industrial actions in the last two dec-
ades. Much of the industrial actions have been caused by poor working conditions, meager salary,
low quality of education, institutional violence, injustice, the rivalry between teachers and the gov-
ernment, and the government’s habit of reneging on the implementation of previous agreements
(Omole, 1987; Abiala, 2012; Otitighe, 2016). For example, a typical NUT-Government conflict is
often characterised by the government instructing the protesting teachers to go back to the class-
rooms or face disciplinary action. These types of assertive tactics used by government have led to
standoffs and violence which have yielded little to no results. Although other mechanisms have
been adopted to resolve the industrial conflict in the teaching profession, there is little discussion
about their efficacy in Nigeria. Therefore, this paper delves into the strategies and their efficacy.
The study focus on the teaching service in Osun State in Nigeria.

The study used questionnaires to offer a descriptive statistic assessment of the industrial con-
flict management strategies in the Nigerian teaching service. The findings of this study indicate
that the respondents believe that other viable alternatives could be engaged in resolving the con-
flicts between the teaching service and the Osun State government. Some of those viable alterna-
tives include involving private businesses or business owners, and Non-Governmental Organisa-
tions.

This study contributes to the conflict management and peace literature that examine some
strategies for resolving conflicts. The present study contributes to the existing literature by as-
sessing the areas of a possible collaboration for conflict resolution.
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2. Literature review
2.1. Theoretical framework

There are two theories that explain conflicts in industrial settings. The first theory is the theory
of relative deprivation while the second theory is the Karl Marx’s conflict theory. The theory of
relative deprivation, propounded in 1970 by Robert T. Gurr in his book titled Why Men Rebel, has
its roots in ancient Greece. Aristotle the Greek had blamed revolutions on the feelings of discontent
among the common people as they clamour for economic and political equality, and then on the
oligarchs who continue to push and promote social inequality so as to maintain absolute control.
The relative deprivation theory explains how frustration at not getting one’s entitlement could be a
source of conflict, and conflict is also a result of the collective discontent in the gap between what
is, and what is expected. The applicability of this theory is most appropriate in situations where the
welfare needs of individuals are not met, as is the case of the industrial conflict between the teaching
service in Osun State and the government. Karl Marx’s conflict theory describes conflict in indus-
trial relations within a capitalist system. The theory explains that those at the top of the social ladder
had the exclusive right of owning the means of production and where pre-occupied with profit gains
while those at the bottom of the ladder had only labour which they gave in exchange of food, shelter
and clothing. This also describes the conflict in present-day relations between employers and em-
ployees where employers own the resources and employees must give their labour in exchange for
wages. But conflict arises when those at the top of the ladder (or employers) do not reward those
at the bottom a wage that is commensurate with their efforts.

The deprivation theory is very relevant in the Nigerian industrial context because the indus-
trial setting in Nigeria is dominated by government cabals and oligarchs who deprive employees of
their right until employees revolt and employers are forced into negotiation with employees. This
characteristic of the Nigerian industry is one of the reasons why the teaching service in Nigeria has
witnessed multiple industrial actions in the last two decades. Much of the industrial actions have
been caused by poor working conditions, meager salary, low quality of education, institutional vi-
olence, injustice, the rivalry between teachers and the government, and the government’s habit of
reneging on the implementation of previous agreements (Omole, 1987; Abiala, 2012; Otitigbe,
2016).

2.2. Related review

Dunlop (1958) and Esan (1986) have termed this 3-layered model, the tripartite system. They
believe that by nature the industrial system is adversarial in itself because each hierarchy operates
by a different set of rules and interests thus making the inevitability of conflict in industries ever
more an illusion. Fashoyin (1992) opines that before the advent of colonialism, Africa had an or-
ganised and developed social system and guilds, capable of providing the much-needed social ser-
vices. The idea of wages and a monetary economy, and the stratification of classes within industries
all began with the colonial administrators. The history of Nigeria’s industrial relations dates back
to that colonial era. Adebisi (2013) believes that it is a history that significantly reflects signs of a
possible fusion of the European model of industrial relations into Nigeria. According to Ubeku
(1993), the balkanization of 1884-85 witnessed the total control and hand-over of the private entre-
preneurs to the Royal Niger Company.

Adebisi (2013) showed that, by the time Nigeria eventually gained her independence, the co-
lonial administrators had already successfully enacted and carried out a lot of reforms in Nigeria’s
labour industry, leaving the country with the Anglo-Saxon model of industrial relations. It was a
model of industrial relations that left a spectrum of industrial dispute resolution mechanisms in the
hands of both employers and employees, particularly on issues relating to employment. Among
these mechanisms were arbitration, adjudications and collective bargaining. The system also rec-
ognised the right of workers to engage in strike action. Kilby (1976) showed that at first the Anglo-
Saxon model of industrial dispute resolution was effective; however, as the number of wage—earn-
ers in Nigeria grew, together with the awareness on issues of human rights which invariably en-
compassed workers’ rights as well, and then with the nationalist movement that was driven by
World War | veterans who were interested in democratic reforms in the labours, the British imme-
diately changed their industrial policy. They abandoned volunteerism in for interventionism. Kilby
recalls the sheer brutality of industrial management model used to quell Aba Womens’ riot of 1929
and the Coal Miners’ Strike of 1940. It was a conflict management model that clearly showed that
the colonial administrators were less than willing to negotiate nor collaborate with the aggrieved
workers.
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The industrial mayhem caused by the military regime did not just end with the adoption of the
Structural Adjustment Programme. In 1976, the military set up a tribunal to look into the activities
of the trade unions. By the 19th of February of that same year, the Trade Dispute Decree No. 7 was
enacted. It was a radical decree that empowered both the police and the military to counter force-
fully any perceived unofficial or illicit strikes and lockouts (Adeniji 2015). In a counter reaction,
the workers had asserted that in the event that the injustice meted out to them by the government
intensifies, that no level of police and military might can deter them from protesting.

From a global perspective, Guttal (2002) opines that the activities of the organised labour
seem to be on a downward spiral. He identified factors such as the resistance to labour unions by
private companies, structural change and migration from what he describes as “blue collar jobs”,
as responsible for the decline. Williams (2009) showed that labour union activities reduced in the
United States, and it decreased from 22% to 16% between 1980 and 1990. The same situation was
in the United Kingdom. Nigeria on the contrary experienced a level of stability in union activity
from the early 80s to the 90s (Wordofa, 2008).

Going by present-day industrial relations in Nigeria, a typical labour environment according
to Adeyinka et al (2006) shows that, apart from the numerical representations, an average Nigerian
worker both in the rural and urban settlement, has more than one job. The reason was not far-
fetched. Those second jobs were meant to augment the meager resources that came from the pri-
mary jobs. As a matter of fact, it was a distinct feature of the period under the Structural Adjustment
Programme, and the situation unfortunately still persists. With Nigeria’s present day economic re-
cession, the cost of living has steadily been on the increase while salaries or wages continue on a
downward trajectory, with the Naira losing its value against the Dollar every day. As Adeniji
(2015) puts it, those who work in Nigeria are marginally employed. So far, the government has
remained stoically resistant towards any move to increase wages. The only sectors in Nigeria as it
is that has the capacity to make the government recapitulate are the trade unions of the petroleum
industry and those of the university.

There is no gainsaying that the state of affairs with Nigeria’s trade Unions has equally trickled
down to the education sector particularly at the primary and secondary school level. Industrial re-
lations between the academia and the Nigerian government have been fouled over the years. It is
either ASUU against the Federal Government, or the State governments against either the primary
and secondary schools, or the State universities. While all may seem lost in this area, there may yet
be prospects coming from the merits of shifting attention away from government-oriented solutions
alone to that which is multi-sectorial and is all engaging of all the actors not just in industry but the
larger society. Attention at this point goes to the principle of multi-track diplomacy.

3. Methodology

The survey method was used for the study. Teaching service in Osun State is the subject of
the survey (see appendix A). Osun state is one of six States in the South-West region of the country.
Figures from Osun Ministry of Education show that Osun State in 2017 had a total number of 1393
schools in the State. The researcher solicited survey responses from teachers in the three senatorial
districts of the state that are members of the Nigeria Union of Teachers. The total number of teach-
ers in Osun Teaching Service is 18,298 as shown in the breakdown in table 1. The target population
for this study is a total number of 948 teachers that are members of NUT, from three schools (one
high school, one middle school and one elementary school) each from four local governments se-
lected from the three senatorial district of Osun State teaching service. The target population consist
of headmasters, principals, the general teaching staff, leadership of the NUT, and staff of the State
Ministry of Education. The sample consist of 36 selected schools from the 12 local government
(see table 2). The data source is based on questionnaire that is divided into four sections. Section
A presents the biodata of the respondents. Section B explore other viable alternatives away from
the government that could be engaged in the resolution of the conflict between the teaching service
and the government of Osun State. Section C ascertains whether the review of the Act establishing
the NUT holds any prospects in terms of galvanizing the teachers’ labour force to become more
productive. Section D examines the significant role that globalisation could play in the total re-
structuring of industrial relations amongst the key players in the education sector at the primary
and secondary school levels. The instrument shall be proportionally distributed to the 711 sampled
respondents that have been systematically drawn from 36 schools in 12 local governments from the
3 senatorial districts in Osun State teaching service. The questionnaire shall have the combination
of the Likert measuring scale and open-ended questions. The Likert scale shall carry five options
as follows; Strongly agree, Agree, Undecided, Disagree and Strongly disagree. The open-ended
question shall give the respondent the opportunity to give his/her personal opinion on the question
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asked. The statistical software used to analyse the data is the Statistical Package for Social Sciences
(SPSS). Ethical considerations were also made. | sought and obtained permission to carry out the
field work and the respondents gave their consent to be part of the research. The respondents were
assured that the questionnaire will not bear their personal identification information to ensure ano-
nymity and protection of the respondents.

Table 1. List of Local Governments and Senatorial District in Osun State

Senatorial District Local Total no. of Total no of Total no of Total no of Teachers
Governments high schools middle elementary Elementary  Middle and
schools schools schools high schools
M F M F
Osun Central Boluwaduro 3 5 26 40 79 55 26
lla 2 5 27 60 133 103 114
Ifedayo 3 4 19 67 224 66 26
Irepodun 3 9 19 48 195 125 159
Orolu 1 3 20 91 794 166 434
Odo-otin 3 6 50 140 220 196 62
Olorunda 2 6 34 73 665 159 351
Boripe 3 7 35 68 18 107 91
Ifelodun 3 5 33 74 320 87 148
Osogho 4 10 43 71 296 91 73
Osun West Ayedaade 4 8 66 134 269 100 149
Ayedire 3 3 32 106 194 71 28
Ede North 2 3 27 128 257 87 61
Ede South 2 2 33 82 233 71 67
Egbedore 1 5 32 65 169 50 127
Ejigho 2 6 61 220 259 299 122
Irewole 3 8 65 136 284 143 171
Isokan 2 6 61 139 231 139 83
Iwo 3 6 59 172 487 182 190
Olaoluwa 2 3 37 156 200 51 25
Osun East Atakunmosa East 1 0 69 132 128 53 14
Atakumosa West 2 2 47 93 177 79 43
Ife central 4 6 41 63 555 156 242
Ife East 8 15 63 68 345 77 108
Ife North 3 6 65 110 194 101 54
Ife South 3 4 92 305 82 92 12
llesa East 3 9 33 120 320 96 212
llesa West 2 9 24 93 627 99 237
Obokun 3 3 52 156 200 51 25
Oriade 2 3 68 200 275 66 30
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Table 2. Sample Characteristics

Senatorial Local Governments Selected Schools No. of Proportional
District Teachers Sample
Osun central Ifedayo Oke-lla high School, Oke-lla orangun 35 26
St Stephen middle School, Ora 25 19
St Mathew primary School, alagbede 15 11
Boripe Baptist High School, Iree 30 22
African church middle school, Iree 20 15
St John, Iree 15 11
Osogbo Baptist high school, Osogbo 40 30
Laaro middle School, Osogho 30 22
AUD Govt. Elementary school A, Osogho 30 22
Odo-otin Inisa high school, Inisa 25 19
NUD middle School, Oyan 16 12
Oyekunle D. C Okuku 40 30
Osun East Ife central Moremi high school, OAU, lle Ife 28 21
Anglican central middle school, lle Ife 28 21
Anglican central pry school, A, llare, lle-Ife 20 15
Ife East AUD high school, lloro, lle-Ife 29 22
Community Middle school, lle-Ife 25 19
C.A.C. primary school A, Moore 08 6
llesa East llesa high school, Okesa, llesa 58 45
St Lawrence middle school, llesa 30 22
Irojo community primary School 10 8
Oriade Ipetu-jesa high school, Ipetu-jesa 43 32
Elefosan middle school 20 15
St Mathew primary school, ljebu-jesa 20 15
Osun West Irewole Fatima high school, Ikire 30 22
Baptist middle School, Ikire 18 14
Baptist day primary school 1, Ikire 12 9
Iwo Iwo high school, Iwo 32 24
St Anthony Catholic middle school 16 12
Aipate Baptist school 1 18 14
Ede South Adventist high school, Ede 49 37
Obalaoye middle school, Ede 32 24
St Peter Anglican pry school, Oke-Egan, Ede 30 22
Ejigbo Ejigbo Baptist school, Ejighbo 25 19
L.A. Middle School, Ejigho 21 16
AUD Elementary school 1, Ejigho 25 19
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4. Results

This section presents the results regarding other conflict resolution mechanisms. In this sec-
tion, | assess whether there are viable alternatives, away from the government, that could be en-
gaged in the resolution of the conflict between the teaching service and the government of Osun
State. The result from table 3 reveals that 40.3% strongly disagree and 28.7 disagrees, that govern-
ment has utilized the best alternatives in handing ongoing conflict within the teaching service of
Osun State. 14.4% agree and 9.5% strongly disagree that government has utilized the best alterna-
tives in handing ongoing conflict within the teaching service of Osun State. 7.1 % of respondents
remain undecided. The table shows that 3.3% of the respondents strongly disagree and 11.8% dis-
agree that private business has a role to play in mitigating the industrial conflict in the teaching
service of Osun State, while 42.8% agree and 33.8 strongly agree that private business have a role
to play in mitigating the industrial conflict in the teaching service of Osun State. 8.2% of the re-
spondent remains undecided and the missing invalid response is 3.2%. The result shows that ma-
jority of the respondents agree to the assertion that private business have a role to play in mitigating
conflict and should be encouraged. The respondents that agree are 77% while those that disagree
are 10.6% to the assertion that track- two diplomacy (intervention of non- governmental organiza-
tion) have the capacity of mitigating industrial conflict in Osun State. 33.5% strongly agree and
43.5% agree to this assertion while 1.6% strongly disagrees and 9.0 disagree and 12.5% remain
undecided on the research question.

Table 6 shows the different responses of respondents in the order of usage of the following
strategies used for managing industrial conflicts between the teaching service and Osun State gov-
ernment. The responses show that in the conflict between the teaching service and Osun State gov-
ernment, 77.8% agree that collective bargaining is used often to settle industrial conflict, 61.1%
agrees that setting up of ad-hoc is seldom, and the use of Third party not in use because 42.0%
agree that it is not in use as against 26.7% that feel it is often used, and 31.3% that believe it is
seldom used. 44.7% feel that the use of executive order (cohesion, threats and arrest of labour
leaders) has been the option that is seldom explored in the industrial conflict between the teaching
service and the Osun State government. In all the strategies mentioned, the respondents showed
that collective bargaining is frequently used as 508 respondents were of the opinion that it is fre-
quently utilized.

Table 7 reveals that collective bargaining is the most effective mechanism of managing con-
flict with 67.4% in favour of setting up of ad hoc committee as an effective strategy with 57.2% of
respondents in support. The result further shows that 73.4% are of the opinion that the use of
executive order (cohesion, threats, and arrest of labour leader) is not an effective strategy of man-
aging industrial conflict. Therefore, it should not be encouraged, rather the use of collective barging
and setting up of ad hoc committees for proper inquiry and implementation of findings of the com-
mittees should be encouraged as effective strategies in managing the industrial conflict between the
teaching service and Osun State government.

Table 3. Do you think that the government has utilized the best alternatives in handling ongoing conflict within the teaching service of Osun

State
Frequency Percent Valid Percent Cumulative Percent

SD 280 39.2 40.3 40.3

D 199 27.8 28.7 69.0

valid 49 6.9 7.1 76.1
100 14.0 14.4 90.5

SA 66 9.2 95 100.0

Total 694 97.1 100.0
Missing System 21 29
Total 715 100.0
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Table. 4. Do you think private business have a role to play in mitigating the industrial conflict in the teaching service of Osun State

Frequency Percent Valid Percent Cumulative Percent

SD 23 3.2 33 3.3

82 115 11.8 15.2

Valid 57 8.0 8.2 23.4
296 414 42.8 66.2
SA 234 32.7 3338 100.0

Total 692 96.8 100.0
Missing System 23 3.2
Total 715 100.0

Table. 5. Do you feel that the track-two diplomacy (interventions of Non-governmental organization) can assist in mitigating industrial conflict

in Osun State

Frequency Percent Valid Percent Cumulative Percent

SD 11 15 1.6 1.6

62 8.7 9.0 10.6

Valid 86 12.0 125 23.0
300 42.0 43.5 66.5
SA 231 323 335 100.0

Total 690 96.5 100.0
Missing System 25 35
Total 715 100.0

Table. 6. Please rank the type of strategies used for managing industrial conflicts between the teaching service and Osun State government

in order of usage.

Collective bargaining

Frequency Percent Valid Percent Cumulative Percent
Often 508 71.0 77.8 77.8
. Seldom 99 13.8 15.2 93.0
Valid
Not Use 46 6.4 7.0 100.0
Total 653 91.3 100.0
Missing System 62 8.7

Total 715 100.0
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Setting up of ad-hoc bodies (commissions and committees)

Frequency Percent Valid Percent Cumulative Percent
Often 209 29.2 31.8 31.8
Valid Seldom 402 56.2 61.1 92.9
Not Use 47 6.6 7.1 100.0
Total 658 92.0 100.0
Missing System 57 8.0
Total 715 100.0
using third party
Frequency Percent Valid Percent Cumulative Percent
Often 174 24.3 26.7 26.7
Seldom 204 285 313 58.0
Valid
Not Use 274 38.3 42.0 100.0
Total 652 91.2 100.0
Missing System 63 8.8
Total 715 100.0
through executive order (cohesion, threats and arrest of labour leaders)
Frequency Percent Valid Percent Cumulative Percent
Often 171 23.9 26.8 26.8
Seldom 285 39.9 44.7 71.5
Valid
Not Use 182 255 28.5 100.0
Total 638 89.2 100.0
Missing System 77 10.8
Total 715 100.0
others (Please specify)
Frequency Percent Valid Percent Cumulative Percent
NUT not
recognized ! 1 o o
Valid 2.00 2 3 154 23.1
3.00 10 14 76.9 100.0
Total 13 1.8 100.0
Missing System 702 98.2
Total 715 100.0
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Table 7. How effective are these mechanisms in managing industrial conflict in the teaching service?

Collective bargaining

Frequency Percent Valid Percent Cumulative Percent
Most Effective 441 61.7 67.4 67.4
Effective 142 19.9 21.7 89.1
Valid
Not Effective 71 9.9 10.9 100.0
Total 654 91.5 100.0
Missing System 61 8.5
Total 715 100.0
Setting up of ad-hoc bodies (commissions and committees)
Frequency Percent Valid Percent Cumulative Percent
Most Effective 211 29.5 31.9 319
Valid Effective 378 52.9 57.2 89.1
Not Effective 72 10.1 10.9 100.0
Total 661 924 100.0
Missing System 54 7.6
Total 715 100.0
using third party
Frequency Percent Valid Percent Cumulative Percent
Most Effective 141 19.7 21.7 21.7
Valid Effective 196 27.4 30.2 51.8
Not Effective 313 43.8 48.2 100.0
Total 650 90.9 100.0
Missing System 65 9.1
Total 715 100.0
through executive order (cohesion, threats and arrest of labour leaders)
Frequency Percent Valid Percent Cumulative Percent
Most Effective 45 6.3 7.0 7.0
valid Effectiv? 125 175 19.5 26.6
Not Effective 470 65.7 73.4 100.0
Total 640 89.5 100.0
Missing System 75 10.5

Total 715 100.0




Journal of Economic and Business Issues, 2024 73 of 125

others (Please specify)

Frequency Percent Valid Percent Cumulative Percent
Most Effective 1 A1 8.3 8.3
Valid Effective 3 16.7 25.0
Not Effective 9 1.3 75.0 100.0
Total 12 1.7 100.0
Missing System 703 98.3
Total 715 100.0

5. Conclusions

The purpose of this paper is to explore some industrial conflict management strategies in the
teaching service in Nigeria with a focus on Osun State. The major findings in this study indicate
that a great majority of them believe that other viable alternatives that could be engaged in resolving
the conflicts between the teaching service and the Osun State government are yet to be explored.
Some of those viable alternatives include involving the private businesses or business owners, and
the Non-Governmental Organisations. Further on this, the bulk of the respondents are in favour of
collective bargaining as opposed to executive orders or acts of cohesion from the government. It is
recommended that the government should consider alternative viable measures for resolving the
conflict between teachers and the Osun state government.

The implication of the findings is that other remedies could be applied in settling the age-long
industrial crisis between the teaching service and the government. All stakeholders involved in this
sector should be actively consulted and engaged if there is to be an overhaul and positive outcome.
Also, policymakers should review the provisions of the NUT Act to ensure that the law does not
grant too much power to the government compared to teachers in order to create a level playing
ground in the area of dispute resolution. Furthermore, legislation should give teaching employees
more power to negotiate their wages with government employers so as to avoid the incessant strikes
and industrial actions that have plagued the teaching service in the last decade.

Future research can use sophisticated quantitative methods to determine the appropriate strat-
egies for resolving industrial in the teaching service in Osun state. Future studies can also extend
this research by examining the strategies that could be used to resolve industrial conflict in other
critical sectors such as the medical profession, the civil service and in the transportation sector.
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Appendix A
Section A: Bio Data
Instruction: please tick the blank space using [X]
1. Whatis your age?

Below 30 years[ ]

30-40years [ 1]

40-50years[ ]

50-60years[ ]

2. Sex: Male [ ]Female [ ]
3. Marital Status: Single [ ]
Married [ ]

Separate [ ]

Divorced [ ]

Widowed [ ]

Other (please Specify) [ ]

4. What is/ are your academic qualification [ ]

i. OND [ ]

ii. NCE [ ]

iii. HND [ ]-Higher National Diploma
iv. Bachelor’s Degree [ ]

V. Post Graduate Qualification [ ]

SECTION B: Explore other viable alternatives; away from the government that could be engaged in the resolution of the conflict
between the teaching service and the government of Osun State.
Please indicate the level of effectiveness of the following questions
1. Do you think private business have a role to play in mitigating the industrial conflict service in the teaching service of
Osun State?
Strongly, Agree[ ], Agree[ Jundecided[ ]disagree[ 1], strongly disagree[ ]
2. Do you feel that the track-two diplomacy (interventions of Non-Governmental Organisation) can assist in mitigating
industrial conflict between in Osun State?
Strongly, Agree [ ], Agree[ ]Jundecided[ ]disagree[ ], strongly disagree[ ]
3. Do you belief Multinational companies can positively overhaul the operations of the Industrial system in the teaching
service?
Strongly, Agree[ ], Agree[ Jundecided[ ]disagree[ 1], strongly disagree[ ]
4. Please rank the type of strategies used for managing industrial conflicts between the teaching service and Osun state
government in order of usage.
Please rank in these order:1= often, 2= seldom, 3= Not use.
[ ] collective bargaining
[ ] setting up of ad-hoc bodies (commissions and committees)
[ ] using of third party
[ ] through executive order (cohesion, threats and arrest of labour leaders)
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[ ] others (please SPeCify)......ouvvuiuiniie i
5. How effective are these mechanism in managing industrial conflict in the teaching service? Please rank in order of
effectiveness as
1= Most effective, 2= effective, 3=not effective
[ 1Collective bargaining
[ ]setting up of ad-hoc bodies (commissions and committees)
[ ]using third party
[ ]through executive order (cohesion, threats and arrest of labour leaders)
[ ]others (please SPecify).......ovueriiriieniiii e
SECTION C: Ascertain whether the review of the Act establishing the NUT holds any prospects in terms of galvernising the

teachers’ labour force to become more productive.

1. How many years have you been in the Teaching Service? A. 0-5years[ ] B.6-10years[ ]C.11-15years[ ]D.
16- 20years[ ] E. 2lyearsandabove|[ ]
2. How often do you attend Nut meetings?
Often[ ]seldom[ Jnotall[ ]
3. Have you gone through the Act establishing the NUT?
Yes[ 1.No[ ]
4. Do you think that the Act establishing the NUT addresses the financial benefits challenges suffered by NUT members

that other ministries enjoy?
Strongly, Agree[ ], Agree[ Jundecided[ ]disagree[ 1], strongly disagree[ ]
5. Do you think that the Acts establishing the NUT holds prospect in terms of improving the productivity of the teaching
service?
Strongly, Agree[ ], Agree[ ]Jundecided[ ]disagree[ ], strongly disagree[ ]
SECTION D: Examine the significant roles globalisation could play in the total re-structuring of industrial relations amongst the
key players in the education sector at the primary and secondary school levels.
1. Do you feel that globalisation can have positively effect on present-day industrial relations?
Strongly, Agree[ ], Agree[ ]Jundecided[ ]disagree[ ], strongly disagree[ ]
2. Do you feel improved synergy of information and sound feedbacks can improve the Industrial relations?
Strongly, Agree[ ], Agree[ Jundecided[ ]disagree[ 1], strongly disagree[ ]
3. Do you think that the Public Private Partnership (PPP) of educational administration will promote the education quality and
industrial relation?
Strongly, Agree[ ], Agree[ Jundecided[ ]disagree[ 1], strongly disagree[ ]
4, Do you think that the government has utilized the best alternatives in handling ongoing conflict within the teaching service of
Osun State?
Strongly, Agree[ ], Agree[ Jundecided[ ]disagree[ 1], strongly disagree[ ]
5 what in your opinions are the issues in contention in Osun teaching service not addressed by the Acts establishing the NUT
and by the government in two words?

Thank you for your cooperation
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Abstract: This study examines the impact of political events, wars, and terrorist attacks in the Middle East
on financial markets. The Hamas-Israel conflict that began on October 7, 2023, deeply affected the political
dynamics in the region. The research aims to understand the effects of this conflict on financial markets by
analyzing the stock indices of significant Middle Eastern countries, including the United Arab Emirates,
Israel, Qatar, Egypt, Oman, Jordan, and Turkey. Using the event study method, the analysis reveals that on
the day of the event, the United Arab Emirates and Israel experienced a negative abnormal return at the 1%
significance level, while Qatar and Egypt had negative abnormal returns at the 5% significance level, and
Turkey at the 10% significance level. Four days before the event, only Israel had a positive abnormal return
at the 10% significance level. Two days after the event, Israel had a negative abnormal return at the 10%
significance level. Four days after the event, the United Arab Emirates and Oman had a negative return at
the 1% significance level, while Egypt had a positive abnormal return at the 1% significance level. On the
fifth day after the event, Egypt showed a positive abnormal return at the 1% significance level. Over the
selected 15-day period, the United Arab Emirates and Israel had a negative cumulative abnormal return at
the 10% significance level. These findings indicate that the Hamas-Israel conflict had a statistically signifi-

cant impact on stock indices.

Keywords: Hamas-Israel Conflict; Middle Eastern; Event Study;

1. Introduction

With the increase of globalization, crises, pandemics, wars, terrorist attacks, and natural dis-
asters have become events that not only affect regional but also global financial markets. Since the
end of the Cold War in the 1990s, many political and financial events have had a significant impact
on the global economy. One of the most notable among these is the COVID-19 pandemic, declared
by the World Health Organization (WHO) at the beginning of 2020. Another recent event that had
an impact on financial and economic markets is the Ukraine-Russia war in February 2022. The
effects of this war on global markets can be listed as sanctions, disruptions in the supply chain, and
increases in commodity prices (Giineysu, 2022). The Gaza-Israel War that started in October 2023
is also one of the significant events globally, both economically and politically.

Gaza is a part of the Palestinian territories, situated on the eastern coast of the Mediterranean
Sea. It shares a border with Egypt and has an area of 365 square kilometers, with a population of
approximately 2 million. Following Hamas's victory in the 2006 elections, it has faced international
isolation, and Gaza is often characterized as the world's largest open-air prison (Ates, 2009).

On October 7, 2023, Hamas initiated an operation against Israel named "Aqgsa Storm." The
operation targeted military points, airports, and strategic locations. Numerous Israeli cities, includ-
ing Tel Aviv, experienced rocket, parachute, and motorcycle attacks. Hamas took several civilians

www jebi-academic.org
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and military personnel as hostages. In response, Israel launched an operation called "Iron Swords"
to target objectives in Gaza. The shift of Israeli attacks towards civilian targets led to a significant
humanitarian crisis (NTV 2024).

In this research, we aim to understand the impact of the Hamas-Israel conflict on financial
markets by examining the effects on key Middle Eastern countries' stock indices such as the United
Arab Emirates, Israel, Qatar, Egypt, Oman, Jordan, and Turkey. The primary focus is on identifying
abnormal returns in stock indices since October 7, 2023, and comparing these returns with periods
before and after the conflict. The event study method will be employed as a robust tool to analyze
the effects of the conflict on stock indices. This analysis goes beyond short-term fluctuations in
stock valuations, helping us comprehend the long-term effects of the conflict on financial markets.

This study represents a significant initial step in examining the impact of the Hamas-Israel
conflict on Middle Eastern stock indices; however, there are some shortcomings and suggestions
for future research. The focus of this study is on abnormal returns in stock indices, delving into the
micro-level effects on sectors and individual firms. It is essential to further investigate the impact
of the conflict on sectoral and firm performances. Additionally, a combined analysis with other
economic indicators before and after the conflict could provide a more comprehensive understand-
ing of financial market reactions.

Another limitation is the focus of the study on a restricted time frame due to the employed
methodology. Future research endeavors could explore the long-term financial impacts of the con-
flict and perhaps assess economic improvements or declines emerging after the conclusion of the
conflict. Furthermore, to comprehend the resistance and response capacities of stock indices to
similar political events, studies could be conducted over an extended time frame. Lastly, the study
solely concentrates on stock indices. Future investigations might delve into the effects on foreign
exchange rates and gold prices. Addressing these limitations will contribute to future research
achieving a more comprehensive and in-depth understanding.

2. Literature Review

The Hamas-Israel conflict is a consequence of a longstanding dispute and tension in the re-
gion. Studies examining the impact of this conflict on financial markets are limited. This literature
review aims to identify existing knowledge gaps regarding the effects of the Hamas-Israel conflict
on stock indices by summarizing previous research that employed a similar methodology, focusing
on the recent Russian invasion of Ukraine and the COVID-19 pandemic. The goal is to outline the
current gaps in understanding the impact of the Hamas-Israel conflict on stock market indices.

Chen & Thomas, (2006) utilized event study methodology to assess the impacts of terrorism
on global capital markets. They examined the response of the United States capital market to 14
terrorist/military attacks dating back to 1915. Additionally, they investigated the reactions of global
capital markets to two recent events: Iraq's invasion of Kuwait in 1990 and the terrorist attacks on
September 11, 2001. The findings indicate that the United States capital markets exhibit greater
resilience compared to the past and recover more swiftly from terrorist attacks than other global
capital markets.

Guidolin & Eliana, (2010) applied the event study methodology to examine 101 instances of
intra and interstate conflicts between 1974 and 2004. They found that a significant portion of these
events had a substantial impact on stock indices, exchange rates, and commaodity prices. On aver-
age, national stock markets were more likely to exhibit positive responses to the onset of conflicts
than negative reactions. The authors also identified that most events occurred in the Asia and Mid-
dle East regions.

Kollias, Stephanos, & Apostolos, (2011) focused on the analysis of the impact of two terrorist
attacks, the March 11, 2004, Madrid bombings, and the July 7, 2005, London bombings, on stock
markets using Event Study and GARCH methods. It revealed significant negative abnormal returns
in most sectors in Spain, while London markets did not show a similar pattern. The study indicated
that the recovery in the Spanish market was slower compared to the London market. The overall
findings suggested a temporary impact on returns and volatility, rather than a prolonged effect.

Mnasri & Salem, (2016) employed an event study method and a developed bootstrap test to
evaluate the impact of terrorist attacks on the volatility of stock markets in 12 MENA countries.
The results indicated that the impact of terrorist attacks on financial markets lasted for approxi-
mately 20 days, longer than in advanced markets. The study emphasized the need to consider re-
gional specifics in understanding the aftermath of terrorist events.

Glineysu, (2022) investigated the impact of Russia's military operation against Ukraine on the
stock returns of companies listed in the BIST Food Index using the event study method. The posi-
tive abnormal returns observed on the day of the event (February 24, 2022) were deemed insignif-
icant. However, both positive and negative abnormal returns obtained before and after the event
were found to be significant. The presence of abnormal returns in the BIST Food Index suggested
that the market was not semi-strong form efficient.
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Yousaf, Patel, & Yarovaya, (2022) examined the impact of the conflict between Russia and
Ukraine on G20 countries and selected other country stock markets using the event study method.
The analysis of abnormal returns before and after the event date (February 24, 2022) indicated
strong negative effects, especially on stock prices. Hungary, Russia, Poland, and Slovakia were
among the first markets to exhibit negative responses before the event, while Germany, India, Italy,
Japan, Romania, South Africa, Spain, and Turkey were negatively affected after the event. Region-
ally, both Europe and Asia were negatively impacted by the invasion.

Sun, Song, & Zhang, (2022) aimed to measure the response of stock markets to the Russian
invasion using the event study method. The study documented the differential impact on markets
depending on the severity of the conflict on countries' industries. In European Union countries,
firms experienced substantial cumulative abnormal returns after the event, with a gradual reduction
as distance from the conflict increased. The financial and services sectors in EU countries were
most negatively affected, while the manufacturing sector also experienced negative effects. Nota-
bly, Russian oil and gas firms were adversely affected, contributing to the perception that the crisis
could exert pressure for a swift resolution.

Yudaruddin et al., (2023) examined 2376 companies operating on the Fast-Moving Consumer
Goods (FMCG) sector investigating the impact of Russia's invasion of Ukraine. The invasion sig-
nificantly affected the global FMCG market negatively. Measurements of the sector's negative re-
actions were taken both before and after the event, with the beverage and home products sectors
experiencing the most severe consequences. NATO member countries shifted from soft reactions
before the invasion to strong responses after the invasion commenced.

Charkasov, Ar1, & Sarikovanlik, (2023) focused on the comprehensive operation initiated by
Russia against Ukraine, using the event study method and designating the start date of the operation,
February 24, 2022, as the event day. The impact on selected investment instruments, including
gold, crude oil, Euro/Dollar exchange rate, and the MSCI ACWI index representing world stock
markets, was examined. While gold and crude oil prices exhibited positive responses, the Euro/Dol-
lar exchange rate and the MSCI ACWI index showed negative reactions. Particularly, gold prices
demonstrated stronger reactions, supporting the view that gold is considered a safe haven during
crisis periods. The study concluded that the examined variables' significant abnormal returns sug-
gested that the financial markets where these variables traded were not semi-strong form efficient.

Sahl, Wijayanto, & Listyorini, (2023) investigated the impact of the escalation of tension be-
tween Ukraine and Russia, turning into a conflict on February 24, 2022, on the coal and gold sectors
of the Indonesian capital market, using the event date as the focal point. Following the event, the
activity volume in Indonesia's coal subsectors notably increased. The market volatility in shares
within the coal and gold sectors experienced significant changes after the event.

Obi, Waweru, & Nyangu, (2023) used the EGARCH model and event study methods to ex-
amine stock markets in African and G7 countries, the event date of the Ukraine-Russia conflicts
starting on February 24, 2022, as the key date. The analysis explored the impact of the conflict on
stock markets in terms of political and economic connections. G7 countries strongly opposed Rus-
sia’s invasion of Ukraine, resulting in significant and lasting abnormal losses in the early stages of
the conflict. This contradicted the perception that developed markets were more efficient. The
EGARCH results indicated the presence of volatility, with leverage effects observed only in Cana-
dian and U.S. markets. A sharp rise in commodity prices, particularly in grains and fuel, caused
significant adverse effects on countries dependent on the dollar and imports. The study provided
insights into mitigating the impact of shocks on currency and commaodity prices in dollar-dependent
and import-dependent countries.

Pandey, Kumari, Palma, & Goodel, (2024) aimed to assess whether happier countries are more
or less concerned about tragic events affecting others by measuring the impact of the Hamas-Israel
conflict on the markets of happy countries. Using the event study method with 71 global stock
indices, the study found that the conflict had an immediate impact on markets, emphasizing the
importance of happiness levels and socio-economic well-being in market resilience. The research
highlighted the need for governments to focus on comprehensive measures to increase societal
well-being and contribute to more market stability and resilience in the face of geopolitical condi-
tions.

3. Methodology

Event study, which has a long history in the financial literature, is generally an ideal method
for analyzing abnormal changes in the prices of financial assets in the sample after a certain event
has occurred. Event study has three important assumptions. The first assumption is related to the
efficient markets hypothesis, which is one of the most important pillars of the event study. The
efficient markets hypothesis is based on the assumption that securities reflect all information in the
market (Fama, 1991). Fama (1970) explains the efficiency of markets in three forms: weak form
efficient market, semi-strong form efficient market and strong form efficient market. All
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information reflected in the prices of financial assets in a weak-form efficient market is historical
data. Therefore, in a weak-form efficient market, investors cannot generate abnormal returns using
historical information. In a semi-strong form efficient market, all publicly available information as
well as historical information is reflected in the prices of financial assets. The information in this
form reflects not only historical data, but also information such as dividend announcements,
monthly and annual reports, information in the press, and sustainability reports. Therefore, market
participants can earn above-average returns from all kinds of information disclosed to the public
by having prior knowledge. In a strong-form efficient market, it is assumed that all information
about financial assets is reflected in prices. Therefore, market participants cannot earn abnormal
returns in such a market.

In the event study, the effect of new information on the price of financial assets is tested.
Therefore, event study assume that markets are efficient in a semi-strong form (McWilliams and
Siegel, 1997; Ang, 2015).

The second assumption is that the event should be unexpected by market participants and
represent new information for investors. In the event study, abnormal returns can be assumed to be
a reaction to new information in the market. The third assumption is based on the claim that a
researcher isolates the effect of one event from the effects of other events. This is perhaps the most
critical assumption of the methodology (McWilliams and Siegel, 1997).

Event study generally consists of seven steps (Campbell et al., 1997): Event definition, choice
of selection criteria, measuring normal and abnormal returns, choice of estimation procedure, test-
ing procedure, empirical results, and interpretation of results.

In this study, October 7, 2023, the date when the Israeli-Palestinian war started, is taken as
the event date for the analysis.

estimation event Post-event
window window window
| | | ] 1
T, T, 0 T, L

Figure-1: Event Study Timeline

In the study, the estimation window is determined as 120 days with T 130 and T-10 (Ben-
ninga, 2014). In Figure 1, the estimation window represents the period between To and T1. In
Figure 1, the pre-event period is between T: and t; event day t; the post-event period represents

the periods between t and T3 | In the second step, the event windows must be determined. In the
study, abnormal returns (AR) are calculated in the (-7...+7) window for a total of 15 days. Addi-
tionally, cumulative abnormal returns (CAR) are calculated in the (-7...+7) event window.

There are many different methods of applying the event study method. Dyckman et al. (1984)
stated that the Least Squares market model produced better results in their studies with different
models. Accordingly, in the market model, normal returns are calculated with the following for-
mula:

Rit =a; + iRyt + &1t 1)

where Rie = n(pit/pir-1) i is the daily return of the index in t period (dependent vari-
able); % constant term; B represents the systematic risk that measures the sensitivity of the
index return ( Rit) to the market index (MSCI All-Country World Equity Index).

Rt = (Pmt/Pmt-1) represents the return on day t of the relevant market index. i rep-
resents the error term of the model. Accordingly, the expected return of a index is calculated as in
the following equation:

E(R;¢) = @+ B(Runs) )
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where & and B show the constant and slope coefficients of the regression model. RMpm;
represents the rate of return of the benchmark index (MSCI All-Country World Equity Index) on

day t. The @ and B coefficients are calculated with (T— 120 and I- 10) 120-day estimation data.
Accordingly, abnormal returns are calculated as in the following equation:

AR;; = Ry —ERy, 3)

where AR;e represents the abnormal return of i index on day t. Ri¢ represents the realized

return of i index on day t and ER;; represents the normal return of i index on day t.
The abnormal returns (AR) and average abnormal returns for each day in the event window
period are calculated as in the following equations:

_1yw _
ARt - NZ!'=1AR!!: (4)

—1yw _
AAR, = _TIL AAR, ©)

where ARy t is the abnormal return on day t and N is the total number of indices. The cu-
mulative abnormal returns and cumulative average abnormal returns for the event window period
are calculated as in the following equations:

N
1
CAR(e vy =7 Z _ AR

i (6)
N
1
CAAR, 1) = Ezi:l’q‘q'q‘“ o

)

where cumulative abnormal returns (CAR) and cumulative average abnormal returns

(CAAR), shows the start of the t1 event window and the date when the €2 event window ends.
This means that the cumulative abnormal return (CAR) and cumulative average abnormal returns
(CAAR) are the sum of all abnormal returns during the event window.

The Materials and Methods should be described with sufficient details to allow others to rep-
licate and build on the published results. Please note that the publication of your manuscript impli-
cates that you must make all materials, data, computer code, and protocols associated with the
publication available to readers. Please disclose at the submission stage any restrictions on the
availability of materials or information. New methods and protocols should be described in detail
while well-established methods can be briefly described and appropriately cited.

Research manuscripts reporting large datasets that are deposited in a publicly available data-
base should specify where the data have been deposited and provide the relevant accession num-
bers. If the accession numbers have not yet been obtained at the time of submission, please state
that they will be provided during review. They must be provided prior to publication.

Interventionary studies involving animals or humans, and other studies that require ethical
approval, must list the authority that provided approval and the corresponding ethical approval
code.

4. Data Series and Application

This study aims to examine the effects of the Hamas-Israel conflict on the key stock market
indices of Middle Eastern countries and Turkey, starting from October 7, 2023. For this purpose,
the fundamental stock market index prices of seven countries, namely the United Arab Emirates,
Israel, Qatar, Egypt, Oman, Jordan, and Turkey, as shown in Table 1, have been utilized.

Table 1: Countries and Indices Included in the Analysis
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Countries Indices Event Date
United Arab Emirates DMF 7.10.2023
Israel TA35 7.10.2023
Qatar QE 7.10.2023
Egypt EGX30 7.10.2023
Oman MSM30 7.10.2023
Jordan SE 7.10.2023
Turkey BIST100 7.10.2023

The data for the study were generated using the daily closing prices of stock market indices
for seven selected countries between .../.../2022 and October 14, 2023. As per the structure of the
Event Study, the MSCI-ACWI index was chosen as the comparison index. The data used in the
study were obtained from the Yahoo Finance website. Abnormal Returns (AR) values and t-values
for the selected country indices, designated as the event date on October 7, 2023, are presented in

Table 2a and Table 2b.

Table 2a. Abnormal Returns 7 Days Before and After the Event Day

AR (3?5) t-value I?:’gl t-value ((Qcha)r t-value (E§§:)Xt t-value
-7 0.0'063 0.2874 0_0b6 4 04877 00072 0498 00205  0.1767
-6 0.0007 09057  0.006 0.5153 0_0653 0.6178  0.0112  0.4594
-5 0.0041  0.4882 0_0617 0.8537 0_0612 091  0.0056 0.7113
-4 00051 03888 00177 0.0563* 0.0014 08951 -0.01  0.5088
-3 0.0'038 0.5205 0_0603 0.974 0.0034 07488 -0.015 0.3221
2 o1z 00268 (108 024 g0gy 04404 (g5 0736
-1 0.0027  0.6479 0_0657 0.5365 -0.012 0.2594 0.0058  0.7015
0 gop7g 00000 gog 0:000%* g osg 002817 5apy 003357
1 00;337 05315  0.0071 0.4415 0.001  0.925 0.0099 05131
2 00058  0.3272 0_0'157 0.09*  0.0173  0.1048 0_0675 0.6201
3 0.0'068 0.251 o.ob 49 05951 00105 03235 0018  0.2351
4 0.0'228 0.0002*** 0.0_111 0.2295 0_0'068 0.5222  0.0505 0.001***
5 0.0675 0.2057 0.0522 0.8113 0_0609 0.9325  0.0472 0.0021***
6 0.0629 0.6238  0.0133  0.1504 0_0562 0.5595  0.006  0.6917
7 0.0-134 0.0246 0_0'131 0.1566  -0.014  0.1886 0.0'197 0.194
CAR 0.0;398 0.0001*** 0_0;)06 0.012%** 0.0'373 0.3651  0.085  0.1482

The symbols *, **, and *** indicate statistical significance at the 0.10, 0.05, and 0.01levels, respectively,

using a two-sided test.

With the impact of the Hamas-Israel conflict that started on October 7, 2023, the market values
of some examined countries' stock indices declined on the day of the event. To determine that these
declines were not statistically random, we examined the p-values. The smaller the p-value, the more
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significant the decline. It is observed that there is a significant decline at the 1% level in the market
values of the selected indices for the United Arab Emirates and Israel, a significant decline at the
5% level for Qatar and Egypt, and a significant decline at the 10% level for Turkey. The p-values
are provided in parentheses.

Table 2b. Abnormal Returns 7 Days Before and After the Event Day

Oman

Jordan Tiirkiye

AR (I\gg)M t-value (SE) t-value (BISleoo t-value
-7 -0.0043 0.4271 0.0005 0.9314 -0.0033 0.8759
-6 -0.0025 0.6441 0.0015 0.7963 0.0107 0.6128
-5 0.0005 0.9264 0.0013 0.823 0.0153 0.4695

-4 0.0144 0.0085*** 0.0077 0.1864 0.0013 0.951
-3 0.0004 0.9411 0.0051 0.3807 -0.0249 0.2399
-2 -0.001 0.8533 0.0054 0.3534 0.0149 0.4812
-1 0.0006 0.9117 0.0076 0.1921 -0.0073 0.7299
0 0.0044 0.4165 -0.0061 0.2946 -0.036 0.0901*
1 0.0042 0.4379 -0.0075 0.198 0.0258 0.2234
2 0.0026 0.6309 -0.0084 0.1497 -0.0173 0.4136
3 0.0016 0.7674 0.006 0.3026 -0.0115 0.5866

4 -0.0148  0.0069***  -0.0014 0.8096 -0.0202 0.34
5 0.0022 0.6843 0.0043 0.4596 -0.0263 0.2146
6 -0.0045 0.406 -0.0084 0.1497 0.0191 0.3668
7 -0.0051 0.3465 0.0045 0.4391 -0.0356 0.0937
CAR(-7...+7)  -0.0013 0.9505 0.0121 0.5909 -0.0953 0.2454

The symbols *, **, and *** indicate statistical significance at the 0.10, 0.05, and 0.01levels,

respectively, using a two-sided test.

Before the event day, only Israel showed a significant increase of 10% in the market value of
the selected index on the 4th day. However, following the event day, a significant decrease of 10%
in the market value of Israel's selected index was observed on the 2nd day. On the 4th day, the
United Arab Emirates and Oman experienced a significant decline of 1% in the market values of
their selected indices, while Egypt showed a significant increase of 1% in the market values of its
selected index. On the 5th day, only Egypt exhibited a significant increase of 1% in the market
values of its selected index. This trend is more clearly depicted in Graph 1.

Over the observation period (15 days), when examining cumulative abnormal returns, signif-
icant negative returns at the 1% level were observed for the United Arab Emirates (-0.0898) and
Israel (-0.0906). However, no significant value was obtained for other countries.

0.1
0.05
B RATSEN
1 2 3 4‘6'\6(’&@ 9 11 14 N
-0.05
-0.1
—=0—UAE (DFM) Israel (TA 35) Qatar (QE)
=@=—0man (MSM 30) ==@=Jordan (SE) =@ Tiirkiye (BIST100

Egypt (EGX 30)

Figure 2. (-7...+7) Abnormal Returns (AR)
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The graph clearly illustrates the return losses for the United Arab Emirates, Israel, Qatar,
Egypt, and Turkey on the event day. Subsequently, abnormal returns in Egypt are distinctly visible
after the event day.

5. Results

This study aims to examine the impact of the Hamas-Israel conflict, which began on October
7, 2023, on the stock market indices of the United Arab Emirates, Israel, Qatar, Egypt, Oman,
Jordan, and Turkey. For this purpose, the performance of selected stock market indices was ana-
lyzed using the Event Study method for the 7 days before and after the day the conflict started.

On the day of the event, the United Arab Emirates (-0.0278) and Israel (-0.0628) experienced
negative abnormal returns at the 1% significance level, while Qatar (-0.0235) and Egypt (-0.0324)
at the 5% significance level, and Turkey (-0.036) at the 10% significance level. Four days before
the event, only Israel (0.0177) obtained a positive abnormal return at the 10% significance level,
while two days after the event, Israel experienced a negative abnormal return at the 10% signifi-
cance level. Four days after the event, the United Arab Emirates and Oman obtained negative re-
turns at the 1% significance level, while Egypt obtained a positive abnormal return at the 1% sig-
nificance level. On the 5th day after the event, Egypt obtained a positive abnormal return at the 1%
significance level. Looking at the entire selected 15-day period, both the United Arab Emirates and
Israel obtained negative cumulative abnormal returns at the 10% significance level. These findings
indicate that the Hamas-Israel conflict had a statistically significant impact on stock market indices.

In the analysis conducted using the event study method, examining the relationship between
the MSCI-ACWI index and the stock market indices of Middle Eastern countries (United Arab
Emirates, Israel, Qatar, Egypt, Oman, Jordan) and Turkey, this study found that negative and pos-
itive abnormal returns could be obtained before and after the event within the index scope. This
suggests that even in a semi-strong form, the market is not efficiently operating. This study focuses
on abnormal returns in stock indices and examines the effects at the micro level, including sectoral
and firm-level impacts. Additionally, it is necessary to further investigate the effects of the conflict
on sectoral and firm performances. Moreover, a combined analysis with other economic indicators
before and after the conflict could provide a more comprehensive understanding of financial market
reactions. The findings in this study align with similar studies by Yudaruddin et al. (2023), Giineysu
(2022), and Sahl, Wijayanto, & Listyorini (2023). The subject of this study is the impact of a war
that occurred in the Middle East and Turkey's financial markets approximately 4 months ago, and
no similar study on this event has been found in the literature within such a short period.
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Abstract: The research paper addresses how inflation disrupts the unbiased and accurate preparation and
presentation of financial reports. During periods of general inflation, the discrepancy between historical costs
and reporting period values leads to questioning the consistent reflection of a company's current financial
position or recent performance. This study first examines the requirements of the IAS 29 standard for Financial
Reporting in High Inflation Economies and then applies these requirements to selected items in a case study.
The document concludes that the process of inflation adjustment is complex and challenging for both busi-
nesses and auditing firms. Despite the alignment of IFRS (International Financial Reporting Standards) and
TFRS (Turkish Financial Reporting Standards) requirements in Turkey, there are aspects where they do not
fully coincide in terms of inflation adjustment applications.
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1. Introduction

"Inflation” is one of the most familiar terms in the field of economics, notorious for causing politi-
cians who promise to combat it to win elections, only to lose power when they fail. It led countries
into prolonged periods of instability and was declared "Public Enemy Number One" by US Presi-
dent Gerald Ford in 1974 (Oner, 2010). Central Banks, in their struggle against inflation, often want
to feel like "hawks" (Kennedy, 2020). Although it can be calculated and defined in a narrower
scope, inflation is generally a broad measure, typically defined as an overall increase in prices or
cost of living in a country.

The cost of living for consumers is tied to the prices of many goods, and government institutions
commonly use a set basket to measure this cost, tracking the costs of purchased goods over time
through household surveys. The cost of this basket at a given time, compared to a base year, is
known as the Consumer Price Index (CPI). The percentage change in the CPI over a certain period
is the most commonly used measure of inflation, known as consumer price inflation. To calculate
a more comprehensive rate of inflation, a broader index like the GDP deflator is needed.

2. Inflation — Accounting Relationship

Solomons (1978, 1991) argued in his studies that accounting practice is motivated and responds to
developments that enhance its ability to represent a certain economic reality in an unbiased manner.
This view is close to the theory known in epistemology as the "correspondence theory of truth™:
there is (computational) knowledge, and it can be judged based on its conformity to the external
world (Keat and Urry, 1975; Rorty, 1979, 1991). The relation of this argument to inflation account-
ing is invaluable: inflation distorts the ability of financial reports to represent accurately and im-
partially; inflation accounting responds to the needs for undistorted accounting information. There-
fore, states are expected to reflect superior judgment on how inflation should be calculated accu-
rately and impartially.

The "Fisher Effect," proposed by Irving Fisher in the field of economics, is a theory that explains
the relationship between nominal and real interest rates. Its fundamental prediction is that the real
interest rate can be calculated by deducting the expected inflation from the nominal interest rate. In
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this context, a positive real interest rate means overcoming inflation for an investor or lender,
whereas a negative rate means being defeated by inflation. If the assumption of the Fisher Effect is
accepted, "holding money loss" should be considered as a deduction from interest received (as an
element compensating the loss in purchasing power of the principal) and "borrowing gain" similarly
as a deduction from interest (Whittington et al., 1998). The impact of inflation on balance sheet
items will manifest in determining unreal financing costs.

Traditionally, accountants record the items they account for by referring to the monetary value of
the financial transaction in which they occur. During general inflation periods, the mismatch be-
tween historical costs and their values at the reporting period is questioned as it does not consist-
ently reflect the current financial status or recent performance of the business. As historical costs
are determined at different dates, it is possible to speak of a fundamental measurement error when
bringing together heterogeneous measurement units, as the currency does not represent the real
purchasing power as historical cost does.

Balance sheet items consist of monetary and non-monetary items. The main criterion in determin-
ing whether an item is monetary or non-monetary is whether its value changes with purchasing
power. In this context, monetary items are assets and liabilities to be received or paid only in current
monetary value (e.g., cash in hand and at banks, other receivables to be collected in cash, receiva-
bles (including all provision accounts), deferred tax assets, advances given, bond investments, etc.)
Monetary liabilities are items expressed in nominal currency that do not change with inflation (e.g.,
financial and trade debts, received order advances, debt and expense provisions, etc.) In historical
cost accounts for monetary items, the consequences of inflation do not result in "borrowing gain™
(gain on borrowings) (Bourn, 1976) and "holding money loss" (loss on holding money) (Bourn,
1976). Borrowing gain arises from only repaying the lender in nominal units. For example, if an L
loan is taken at time t and repaid at time t+1 when the general price index increases by a factor
(1+i), then the gain from borrowing is Li. Holding money loss, on the other hand, is symmetrical
to the gain in borrowing: this is because money and other items denominated in money are not
adjusted to compensate for real purchasing power losses during inflation. Therefore, during an in-
flation period, if a company's monetary assets exceed its liabilities (M>L), there will be an unre-
corded net loss on these items in historical cost accounts. Conversely, if liabilities exceed monetary
assets (M<L), there will be an unrecorded net gain.

Items that cannot be expressed in a fixed monetary value are referred to as non-monetary items.
Such items represent assets and liabilities that do not embody specific monetary claims. For exam-
ple, biological assets, inventories (including all provision accounts), investments in equity instru-
ments (stock purchases), plant, machinery and equipment, intangible fixed assets, and liabilities
like advances received, trade debts, deferred revenues, deferred tax liabilities. The main problem
encountered in the inflation adjustment of non-monetary assets is that it is not possible to assume
that the monetary amounts of these types of assets are fixed. Their monetary prices will fluctuate
in response to changing market conditions. In inflation adjustment operations for these assets, his-
torical cost is adjusted by referring to general inflation, using a general price index. This kind of
adjustment disregards the effects of relative price changes but reflects the impact of inflation on the
non-monetary item. For example, if a non-monetary asset (assuming it's a vacant land or an invest-
ment under construction, not subject to depreciation and ignoring depreciation expense) is pur-
chased at a cost of Nt at time t, and if the general price level rises by 1+i at time t+1, the adjusted
cost will be expressed as Nt+1 = Nt(1 +i). This way, the historical cost of the item maintains its
real value, and the adjusted value is considered to have kept pace with inflation.

Many non-monetary assets have a limited useful life. Therefore, their partial use/consumption
within a period should be reflected in their recorded value as depreciation. The approach regarding
a non-depreciable asset (like land investment) was mentioned in the previous paragraph. When
considering the effect of inflation on all depreciable assets, it is possible to say that during price
increases, a higher amount of depreciation than historical cost will result in a lower calculated profit
(Whittington et al., 1998). The depreciation expense to be calculated based on the relevant index
from the period of acquisition of the asset will increase as prices rise.

A similar approach to depreciable assets should also be applied to inventories. A similar adjustment
needs to be made for the cost of inventories consumed during a period. Increases in inflation or the
prices of products in stock will result in an increase in the value of purchased or used inventories.
To eliminate the effects of price changes and produce a real measure, the inflation adjustment for
inventories should be deducted from profit. Like in depreciation, the adjustment can be made using
either a general index or a specific index. In both cases, the profit figure, after adjusting for the
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effects of rising prices, will be lower than the profit figure calculated using historical costs. Upon
reviewing the literature related to the topic, a tripartite classification of inflation accounting meth-
ods is observed:

- General price level method: This method indicates adjusting the financial statements using a de-
termined general index. This method will also be used in example applications within this study.
Detailed explanations about the method will be given in the following sections.

- Replacement (Substitution) cost method: The replacement cost refers to the price that a business
would incur to acquire an asset of the same quality and with equivalent productive power or service
or operational capacity as of the asset in hand at the time of preparing the financial statement
(Uman, 2002). In this method, a specific index (e.g., official price indices announced by official
institutions) is used for adjustment instead of a general one.

- Mixed Approach (Combination of general price level and substitution cost): This method can be
applied in two different ways: (i) adjusting the financial statements first using a general index and
then again according to relative price increases; (ii) first adjusting the financial statements accord-
ing to relative price increases and then again using a general index. The method requires dual ad-
justment, making it challenging in practice.

In this study, the method to be addressed is the General Price Level method. The General Price
Level Method emerges as the method recommended by the International Accounting Standards
Board (IASB) for use in high inflation economies (IAS 29). This mentioned standard was opened
for comment as a draft in 1987, published in 1989, and received its last update in 2009 (Singh and
Hamid, 1992).

The first step of the method is determining the adjustment factor to be used in the correction. An
index is required that shows the changes in the purchasing power of the historical purchase prices
to convert them into equivalent current purchase prices as of the balance sheet date; this index is
the adjustment factor. The adjustment factor can be calculated as follows:

Adjustment Factor = Price index at the conversion date / Price index at the date of the transaction

Table 1. Calculation of the Adjustment Factor*

Example

A business wants to calculate the inflation-adjusted value of a machine included in its tangible fixed assets in 2020. The asset was
purchased in 2015 for 10,000 TL when the price index was 300. The price index in 2020 is 600. To find the new value using the

general price level method, the historical cost must be multiplied by the conversion factor.

Adjustment Factor = 600 / 300
Inflation-adjusted cost = 10,000 * (600/300)
=20,000 TL

In the business's 2020 inflation-adjusted financial statements, the new value of the asset will be recorded as 20,000 TL.

" Source: Created by the author.

The second stage in the method is the determination of monetary and non-monetary items. At this
stage, it is beneficial to focus on some details. For instance, if an advance payment for inventory to
be delivered will not be affected by price increases until the delivery date and if the delivery of the
goods does not require a payment more than what is specified in the contract, it should be consid-
ered monetary; otherwise, if the advance loses its purchasing power, it should be treated as a non-
monetary item.

The third stage is the determination of gains and losses occurring in monetary items. A brief exam-
ple explaining this stage is presented in Table 2.
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Table 2. Determination of Gains and Losses in Monetary Items*

JANUARY, 2020 JANUARY, 2021

(TL) (TL)
Current assets 125.000 137.000
Current liabilities 130.000 140.000
Price Index 200 300
Annual Average Price Index 240

Monetary Liabilities
Increase in Liabilities
Total
Current Liabilities- End of Period
Borrowing Gain
Monetary Assets
Increase in Assets

(130.000*300)/200 = 195.000
(10.000%300)/240 = 12.500
207.500
(130.000)

77.500
(125.000%300)/200 = 187.500
(12.000*300)/240 = 15.000

Total 202.500
Current Assets — End of Period (137.000)
Holding Loss 65.500
Net Gain / Loss 77.500-65.500 = 12.000

*Source: Created by the author.

The determination of the Stock Valuation method is the fourth stage. The principle of prudence, a
fundamental concept, especially in situations of uncertainty, assumes that losses should be ac-
counted for before gains. As pressure on the sustainability of financial performance increases dur-
ing high inflation periods, the need for the application of the prudence principle also grows. Using
the LIFO (Last In, First Out) method as the stock valuation method during inflationary periods will
consistently result in the sale of the highest cost stock, causing unsold stock to be reported on the
balance sheet at a lower value. This way, the concept of prudence is reflected in the stock items
reported in the period's balance sheet. The purpose of the LIFO method is to protect businesses'
equity items during high inflation periods by subjecting them to less tax (Seker, 2020). Accounting
techniques like depreciation are often chosen as a partial solution to excessively declared profits
because they temporarily reduce reported profits, depending on the alternative accounting methods
that could be selected (Poroy and Giicenme, 2009). This is because businesses cannot replace the
stock they sell during inflation periods at the same price, leading to a disruption in their capital
structures. The use of the LIFO method in stock valuation demonstrates a kind of ability to match
current costs with current revenues for the business.

IAS 2 Inventories standard allows for the valuation of stocks using FIFO (First In, First Out) or
Weighted Average Cost Method but has eliminated the application of the LIFO method (IAS 2-
25).

The final stage is the preparation and presentation of financial statements in accordance with the
general framework mentioned above.

3. 1AS 29 Financial Reporting in Hyperinflationary Economies

Theoretically, IAS 29 is based on the general purchasing power approach (IAS 29.37), and there-
fore, it's possible to say that it also fundamentally relies on its principles. This means that the fi-
nancial information in the financial statements is reorganized by applying a general price index,
provided that these principles and judgments are consistently applied from period to period.

The implementation of 1AS 29 can lead to the creation of additional temporary differences under
IAS 12 Income Taxes, as the reorganization of an item under IAS 29 will often lead to adjustments
in the book values of the items without corresponding changes in tax bases. The effect of such
temporary differences must be accounted for in profit or loss under IAS 12 (1AS 29.32).
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IAS 29 does not determine an absolute rate of inflation for hyperinflation in an economy. Instead,
it considers various characteristics of the economic environment, which are strong indicators of
prevailing high inflation. The inflation data is based on the International Monetary Fund (IMF)
World Economic Outlook (WEQ) published in April 2022 (IMF 2022). The International Account-
ing Standards Board (IASB) in April 2022, in its publication IFRS Alert 2022-2, listed countries
with economic conditions that would require compliance with IAS 29 'Financial Reporting in Hy-
perinflationary Economies.' Among these countries is Turkey. In this context, businesses operating
in Turkey and obligated to arrange their financial statements in full compliance with Turkish Fi-
nancial Reporting Standards are expected to reflect the Standard in their financial statements for
interim or annual reporting obligations after June 30, 2022. According to the requirements of In-
ternational Financial Reporting Standards, eleven countries globally are required to apply IAS 29:
Argentina, Iran, Lebanon, South Sudan, Sudan, Suriname, Syria, Turkey, Venezuela, Yemen, and
Zimbabwe. Table 3 presents hyperinflationary economies adopting International Accounting
Standards, the cumulative rates for these economies for the last three years, and inflation forecasts

for 2022 and 2023.
Table 3. IMF WEO 2022 (International Monetary Fund, World Economic Outlook) Hyperinflationary
Economies*
Countries Cumulative Inflation Rate for 2022 Inflation Forecast 2023 Inflation
the Last Three Years! Forecast
Argentina %216 (December, 2021) %48 %42
Iran %144 (December, 2021) %30 %25
Lebanon %173 (December, 2020) Forecast not available Forecast not
due to high uncertainty. available due to
high uncertainty.
Sudan %2325 (December, 2021) %244 %69
Suriname %169 (December, 2021) %26 %18
Syria Known to exceed 100%, but Forecast not available Forecast not
exact figures are unavailable.  due to high uncertainty. available due to
high uncertainty.
Turkey %74 (December, 2021) %138 %169
Venezuela %2,230,000 (December %500 %500
2021)
Yemen %175 (December, 2021) %265 %240
Zimbabwe % 4379 (December, 2021) %86 %42

1 Compiled by the author from IMF WEO 2022 April data.

The standard covers consolidated financial statements of groups operating outside Turkey whose
functional currency is the Turkish Lira or that operate in economies considered hyperinflationary
(for example, subsidiaries, associates, or joint arrangements). Article 3 of the Standard pertains to
the definition of a high inflation economy:

e If the cumulative inflation rate over three years is approaching or exceeds 100%?2,

1 Cumulative inflation represents the decrease in the purchasing power of nominal money over a period longer than annual inflation, similar to the
lifespan of an individual.

2 Although the 100% criterion is a key factor in determining high inflation, it is not the only factor and should not be considered in isolation. For
example, even though Turkey's cumulative inflation rate for the last three years is determined to be 74%, it is defined as "hyperinflationary" under

IFRS, and the application of inflation accounting is expected from the beginning of the reporting period in which high inflation is identified (IAS 29.4).
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e Ifasignificant portion of the country's population prefers to keep their wealth in non-monetary
assets or in a relatively stable foreign currency, and monetary amounts are valued in a foreign
currency considered more balanced and stable than the currency,

e If the held local currency is urgently converted into investments to preserve its purchasing
power,

e If credit sales and purchases, even with short maturities, are made at prices that can compen-
sate for expected losses in purchasing power over the period, and

e If market wages, prices, and interest rates are indexed to a price index.

Under IAS 29, acceptance of high inflation in this country will occur, supported by these and other
indicators. The Public Oversight Authority has announced that companies applying TFRS and
BOBI FRS will not make inflation adjustments for their 2021 financial statements, citing the Turk-
ish Statistical Institute's TUFE rate reflecting a change in purchasing power over the last three years
of 74.41%.

IAS 29 requires that the financial statements of a business reporting in the currency of a hyperin-
flationary economy be expressed in terms of the current measurement unit at the balance sheet date.
Comparative figures for previous period(s) should be restated in the same current measurement
unit.

The scope of procedures to be followed in inflation-adjusted financial statements under 1AS 29 is
as follows:

e  Selection of a general price index.

e  Separation of monetary and non-monetary items.

e  Restatement of non-monetary items (excluding equity).
e  Restatement of equity.

e  Restatement of comprehensive income.

e  Taxation.

e  Calculation and proof of monetary gain or loss.

e  Cash flow statement.

e  Comparisons.

e  Group reporting.

e Inflation adjustment in interim financial statements.

e  Other matters.

The standard does not permit inflation-adjusted financial statements to be presented as supplemen-
tary information to unadjusted financial statements.

3.1.Selection of a general price index

According to the standard, all financial statements should be restated to reflect the effects of infla-
tion using a general price index based on the current measurement unit at the closing date. The
standard also prefers that all organizations reporting in the same economy and currency use the
same index.

3.2. Separation and restatement of monetary and non-monetary items

All balance sheet items, whether expressed in the current measurement unit at the balance sheet
date or not, must be classified as monetary and non-monetary items. Monetary items do not require
restatement because they represent money held, received, or paid. Therefore, monetary items are
already expressed in terms of the current purchasing power at the reporting date.

All non-monetary assets and liabilities, and all income statement items, including comprehensive
income statement items, should be adjusted to reflect their "fair values" as of the closing date. If
the restated value of a non-monetary item exceeds its recoverable amount, it should be reduced in
accordance with the relevant other standards. Table 4 provides examples of monetary and non-
monetary items.



Journal of Economic and Business Issues, 2024 92 of 125

Non-monetary items, except for equity items, are restated according to the current measurement
unit at the end of the reporting period. The enterprise should use the increase in the general price
index from the date of acquisition to the end of the reporting period (IAS 29.29).

Non-monetary assets and liabilities carried at current amounts at the end of the reporting period,
such as net realizable value or fair value, do not require restatement.

Non-monetary items generally appear in the financial statements at their cost or cost less deprecia-
tion, in other words, at their historical cost at the date of acquisition. The restated cost or cost less
accumulated depreciation of each item is determined by applying the change in the general price
index from the date of acquisition to the end of the reporting period to the item's historical cost and
accumulated depreciation. If detailed records of the acquisition dates of tangible fixed assets are
not available, an independent professional valuation may be required at the first application date of
the standard.

Inventories, goodwill, patents, trademarks, and similar assets are also reported in the financial state-
ments at their historical cost values, so they need to be restated from their acquisition dates (IAS
29.15).

Table 4. Examples of Monetary and Non-Monetary Items*

Monetary Assets Monetary Liabilities

Cash and Cash Equivalents Lease Liabilities

Contract Assets (IFRS 15)
Notes Receivable and other receivables (to
be collected in cash)

Doubtful Trade Receivables and Provisions
Financial Investments (based on debt
instruments)

Deferred Tax Assets

Non-Monetary Assets

Prepaid Expenses for Future Months/Years

Inventories and Provision for Decline in
Value of Inventories
Investments in Associates
Tangible Fixed Assets
Intangible Fixed Assets
Right-of-Use Assets (IFRS 16)
Financial Investments (equity-based)

Biological Assets

Trade Payables
Employee Benefits Obligations (to be paid
in cash)
Accruals and other liabilities
Debentures

Liabilities based on financial assets held for
sale
Performance Obligations (IFRS 15)
Current Period Tax Liabilities
Deferred Tax Liabilities
Non-monetary liabilities and equity
Deferred income (e.g., from government
incentives)
Contract Liabilities (IFRS 15)

Equity Items

* Source: Created by the author.

Non-monetary assets restated for inflation are subject to impairment assessment under the standard.
Even if the recoverable amount of an asset is lower than its restated amount, it is assumed that the
asset has decreased in value.
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There are two important considerations regarding non-monetary assets and liabilities. Firstly, or-
ganizations that have previously tested their assets for impairment in earlier reporting periods
should assess whether restating asset book values for inflation affects the outcome of the impair-
ment test. Secondly, non-monetary assets and liabilities that are reported at fair value or revalued
amounts, which may be carried at amounts valid on dates other than the acquisition or balance sheet
date, need consideration. For example, tangible fixed assets revalued under the revaluation model
permitted by IAS 16 should have their inflation-adjusted book values restated to reflect their book
values at the end of the reporting period (1AS 29.16).

Restated non-monetary assets are still subject to impairment assessment according to relevant
standards (1AS 29.19). All adjustments made should be reflected in net profit or loss under the
heading “net monetary position gains and losses” (IAS 29.9).

3.3. Restatement of equity

At the beginning of the first period of applying IAS 29, equity components, excluding undistributed
profits and special funds, are restated from the dates the items arose using a general price index.
This should include reserves created by amounts recognized in other comprehensive income. Pos-
itive revaluation differences formed in previous periods should also be offset.

Capital shown in the balance sheet is expressed in terms of the purchasing power at the end of the
reporting period. However, a company may present the capital amount expressed in historical cost
and the related IAS 29 adjustment in the statement of changes in equity or in the notes, along with
appropriate explanations.

3.4. Restatement of comprehensive income

All items in comprehensive income for the current year are restated from the date when income and
expense items were initially recorded by applying the change in the index. Restated net income for
the current year should be added to the balance of restated retained earnings in the opening state-
ment.

Interest income and expenses, such as income statement items and exchange differences related to
invested or borrowed funds, are adjusted for inflation and presented as separate items in the income
statement together with monetary gain or loss.

3.5. Taxation

The enterprise, after restating the nominal book values of non-monetary items in the opening bal-
ance sheet using the measurement unit at that date, remeasures deferred tax items according to IAS
12 Income Taxes. Deferred tax items are restated to reflect changes in the measurement unit from
the opening balance sheet date to the end of that reporting period.

IAS 29's restatement approach is based on distinguishing between monetary and non-monetary
items. However, in practice, there is uncertainty about how a company will first restate its financial
statements, especially deferred tax balances and comparative figures.

IFRS Interpretation 7 provides guidance on how an enterprise should restate its financial statements
in the first year it identifies the presence of hyperinflation in the economy of the functional cur-
rency. According to the interpretation, the amounts of deferred taxes in the opening balance sheet
are determined in two steps:

Deferred tax items are remeasured according to 1AS 12 Income Taxes after restating the nominal
book values of non-monetary items in the opening balance sheet using the measurement unit at that
date. These remeasured deferred tax items are then restated to reflect changes in the measurement
unit from the opening to the closing balance sheet date.

3.6. Calculation of monetary gain and loss and preparation of the income statement
One of the objectives of IAS 29 is to account for financial gains or losses (monetary gain or loss)

arising from holding monetary assets or liabilities during a reporting period. All monetary assets
and liabilities held throughout the year (net monetary position) are shown in the financial
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statements, either in the balance sheet with non-monetary assets and liabilities or in comprehensive
income or directly in equity with transactions recorded therein.

Monetary gain or loss can be defined as the difference between the historical cost amounts and the
restated amounts of non-monetary items, equity, comprehensive income statement items, and in-
dex-linked items at the end of the year, and the purchasing power between the date of occurrence
and the end of the year. Net monetary position gain or loss is included in profit or loss. Adjustments
in asset and liability items linked to various agreements (such as index-linked bonds and loans) are
offset against gains or losses in the net monetary position (1AS 29.13). Other income and expense
items, such as interest income and finance costs, and exchange differences related to invested or
borrowed funds, are also related to the net monetary position (I1AS 29.28). While these items are
explained separately, presenting them together with net monetary position gain or loss in the com-
prehensive income statement may be useful (IAS 29.28).

The steps to be followed in adjusting the income statement for inflation are as follows (Riordon
and Riordon, 2009):

e  Adjust items occurring evenly throughout the year, such as sales and purchases, using an ad-
justment rate (usually current Index/average index for the period).

e  Calculate the depreciation expense based on the inflation-adjusted cost of depreciable assets
(using the same indexes as for adjusting these items on the balance sheet).

e  Calculate the gain or loss in purchasing power from holding monetary items.
3.7. Adjustment of the cash flow statement

All items in the equity group are considered non-monetary and therefore should be restated from
the first measurement date to the year-end date. The cash flow statement is created based on restated
figures.

Two special considerations for the cash flow statement:
e  The pre-tax net profit is adjusted for the period's monetary gain or loss; and
e  The monetary gain or loss on cash and cash equivalents is presented separately.

3.8. Group reporting

A parent company reporting in the currency of a high inflation economy may also have subsidiaries
reporting in the currencies of hyperinflationary economies. The financial statements of these sub-
sidiaries are restated using the CPI index of the country in which they report before being included
in the consolidated financial statements prepared by the parent. The restated financial statements
of foreign subsidiaries are translated at closing rates.

Subsidiaries not reporting in the currencies of high inflation economies are first addressed accord-
ing to IAS 21. This means items included in comprehensive income are translated at the rates at the
transaction dates (or average rate) and balance sheet items at the closing rates.

For presenting comparative amounts in a different presentation currency, 1AS 21 - The Effects of
Changes in Foreign Exchange Rates is applied. Balances should be translated at the closing rate
according to 1AS 21.42(b) and IAS 21: The effective date of the change in the currency used for
the purpose of IAS 29 is in accordance with 1AS 21.

When high inflation ends in a country, an enterprise will cease preparing and presenting financial
statements under 1AS 29. The enterprise should consider the amounts expressed in the current
measurement unit at the end of the previous reporting period as the basis of the book values in
subsequent financial statements (IAS 29.38).

The standard also specifies the following points that need to be included in the notes to the financial
statements during high inflation periods.
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3.9. Gain or loss on monetary items (1AS 29.9)

The rationale for having restated the financial statements and other prior period data for changes in
the general purchasing power of the reporting currency (IAS 29.39) Whether the cost approach in
the financial statements is based on historical cost or current cost (IAS 29.39)

The definition and level of the price index at the balance sheet date, and the movements in the index
in the current and preceding reporting periods (1AS 29.39)

4. Sample Application - Inflation Adjustment under IAS 293

The data related to the coefficients to be used in the adjustments are presented in the following
tables.

Table 5: CPI Coefficients by Years, Months, and Quarters (2018-2019)

2018-2019 2018 2019
Monthly CPl1  Monthly Aver- CPI Index by Monthly CPI  Monthly Aver-  CPI Index by
Index age CPI Index Quarters Index age CPI Index Quarters
January 1,0102 1,0224 1,0106 1,0172
February 1,0073 1,0135 1,0016 1,0111
March 1,0099 1,004 1,0136 1,0103 1,0051 1,0111
April 1,0187 1,0524 1,0169 1,0182
May 1,0162 1,0343 1,0095 1,0050
June 1,0261 1,0129 1,0332 1,0003 1,00014 1,0078
July 1,0055 1,0904 1,0136 1,0254
August 1,023 1,0751 1,0086 1,0142
September 1,063 1,0310 1,0655 1,0099 1,0049 1,01488
October 1,0267 0,9946 1,02 1,0212
November 0,9856 0,9888 1,0038 1,0093
December 0,996 0,9979 0,9938 1,0074 1,0036 1,01143

3 The sample application was created by the author.
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Table 6. Purchasing Power Coefficients Calculated Based on the Date of 31 December 20204
2018-2020 2018 2019 2020
January 1,5257 1,2678 1,1305
February 1,5147 1,2658 1,1265
March 1,4998 1,2529 1,1201
April 1,4723 1,2321 1,1107
May 1,4488 1,2205 1,0958
June 1,4120 1,2201 1,0835
July 1,4042 1,2037 1,0773
August 1,3727 1,1935 1,0681
September 1,2913 1,1818 1,0578
October 1,2577 1,1586 1,0358
November 1,2761 1,1542 1,0125
December 1,2812 1,1457 1,0000
Table 7. Purchasing Power Coefficients Calculated Based on the Date of 31 December 2021
2018-2021 2018 2019 2020 2021
January 2,0762 1,7252 1,5383 1,33828717
February 2,0611 1,7224 1,5329 1,32621858
March 2,0409 1,7049 1,5242 1,31204846
April 2,0035 1,6765 1,5114 1,29037024
May 1,9715 1,6608 1,4911 1,27898725
June 1,9214 1,6603 1,4745 1,2546471
July 1,9109 1,6380 1,4660 1,23246277
August 1,8679 1,6240 1,4535 1,21881207
September 1,7572 1,6081 1,4395 1,20376501
October 1,7115 1,5766 1,4095 1,17566658
November 1,7365 1,5706 1,3778 1,1358
December 1,7435 1,5591 1,3608 1

4.1. Fixed Assets

As of 31 December 2021, there is no activated interest expense for the period ending on that date
and there are no collateral, pledges, or mortgages on tangible fixed assets. Depreciation of tangible
fixed assets is calculated using the normal depreciation method based on their economic lives. No
depreciation is allocated for land, as it has an indefinite life. Moreover, the economic life of molds
and models is determined based on the project life.

* In calculating the purchasing power coefficients, the base years are assumed to be 1.00. For example, if the base year is 2020, the purchasing power coefficient

for September is calculated as follows. (If coefficients for earlier months are required, the CPI coefficient for the month following the desired month is multiplied

successively with each subsequent month's CPI coefficient until reaching the CPI coefficient for December 2020.)

September 2020 Purchasing Power Coefficient: October 2020 CP1 * November 2020 CPI * December 2020 CPI
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According to IAS 16 Property, Plant, and Equipment, maintenance and repair expenses, other than
those resulting in an expansion or significant improvement of the asset, are expensed on the dates

they are incurred.

Table 8. Fixed Assets

Historical Cost Acquisition Useful Life (years)
Date
Buildings 1.000.623 Jan.18 40
Equipment 2.863.335 Jan.18 12
Moldings and Models 2.890.202 Jan.18 7 (project period)
Fixtures and Furnishings 449.351 Feb.18 10
Vehicles 68.226 Apr.18 5
Table 9. Adjustment of costs according to the 2020 purchasing power.
Historical ~ Acquisition ~ Conversion Adjusted
Cost Date Coefficient Value Difference
Buildings 1.000.623 Jan.18 1,5257 1.526.682
Equipment 2.863.335 Jan.18 1,5257 4.368.680
Moldings and Models | 2.890.202 Jan.18 1,5257 4.409.672
Fixtures and Furnishings | 449.351 Feb.18 1,5147 680.620
Vehicles 68.226 Apr.18 1,4723 100.449
Total 7.271.737 11.086.102  3.814.365
Table 10. Adjustment of costs according to the 2021 purchasing power
Historical ~ Acquisition  Conversion Adjusted
Cost Date Coefficient Value Difference
Buildings
1.000.623 Jan.18 2,0762 2.077.463
Equipment
2.863.335 Jan.18 2,0762 5.944.770
Moldings and Models
2.890.202 Jan.18 2,0762 6.000.551
Fixtures and
Furnishings 449.351 Feb.18 2,0611 926.168
Vehicles
68.226 Apr.18 2,0035 136.688
31 December 2021
Total Cost 7.271.737 15.085.640 13.903b
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Table 11. Calculation of accumulated depreciation amounts as of 31 December 2020
Buildings Equipment  Moldings  Fixturesand Vehicles
and Models  Furnishings
2020 Adjusted 1.526.682 4.368.680  4.409.672 680.620 100.449
Values
2021 Adjusted 2.077.463 5.944.770  6.000.551 926.168 136.688
Values
Acquisition Jan.18 Jan.18 Jan.18 Feb.18 Apr.18
Date
Useful Life 40 12 7 10 5
(years)
Useful Life at 3 3 3 3 3
the end of
2020
Useful Life at 4 4 4 4 4
the end of
2021
2020 114501  1.092.170  1.889.859 204.186 60.269 3.363.006
2021 207.746 1981590  3.428.886 370.467 109.350 6.100.061
Difference 2.737.055
c
Table 12. Calculation of depreciation expense for the Year 2021
Useful 2021 Adjusted Current Year
Life Values Depreciation Amount Total
Buildings 40 2.077.463 51.937
Fixtures and
Furnishings 10 926.168 92.617
Vehicles 5 136.688 27.338 171.891 d
Equipment 12 5.944.770 495.398
Moldings and
Models 7 6.000.551 857.222 1.352.619 e
Total 1.524.510

Table 13. Reconciliation of accumulated depreciation amounts as of 31 December 2021 (adjusted for 2021
purchasing power)

Accumulated Depreciation Amount as of 31 December 2020 6.100.061
Depreciation Expense for the Year 2021 1.524.510
Accumulated Depreciation Amount as of 31 December 2021 7.642.571
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Table 14. Consolidated results (adjusted tangible fixed asset items and net monetary gains arising from the

items)
2020 2021
Gross Book Value of Tangible Fixed Assets (TFAS) 11.086.102 15.085.640
Accumulated Depreciation (6.100.061)  (7.624.571)
Net Book Value of TFAs 4.986.041 7.461.069
Net Monetary Gain Arising from TFAs (3.999.538) (b —-a)
Net Monetary Gain Arising from Accumulated Depreciation 2.737.55(c)

4.2. Inventories and Production Expenses

Fixed production costs on finished goods are allocated based on normal production capacity. The
cost of inventories is calculated using the monthly moving weighted average cost method. The cost
of finished goods includes raw materials, direct labor, other direct expenses, and related general
production overheads but does not include borrowing costs.

Expenses for idle capacity, resulting from unplanned production interruptions, are not associated
with finished goods inventory and are accounted for in the cost of goods sold in the period they
occur.

Table 15. Inventories and production expenses

Inventory items in the enterprise's balance sheet as of 31.12.2021

31.12.2021 31.12.2020
Raw Materials 3.339.957 962.381
Finished Goods 773.904 530.107
Miscellaneous Materials 385.651 277.493
4.499.512 1.769.981

During the restatement of inventories for inflation, the production process should be followed. The
holding periods of the inventories at the beginning of the period should also be considered. The
beginning period inventories should be adjusted with the purchasing power at the end of the previ-
ous year. Since the difference arising from the inflation effect pertains to previous years, it should
be added to the undistributed profits in the opening balance sheet.

The beginning period stock amount, adjusted according to the previous year’s purchasing power,
should be readjusted up to the current year-end purchasing power, and the resulting difference
should be reflected in the current period’s monetary gain.

The adjustment of the end-of-period inventories should follow the same method applied for the
beginning-of-period inventories. Inventory items used in the production process can be adjusted
using the end-of-year purchasing power (2021). The approach to this adjustment can be as follows:

2021 Beginning Period Stock Amount - 2021 End Period Stock Amount = Cost of Goods Sold
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Table 16. Cost of sales for the periods ending 31 December 2021 and 2020
31.12.2021  Percentage  31.12.2020 Percent-

of Total age of To-
tal
Raw material and supplies ex-  -50.548.947 92,36 -34.624.112 92,38
pense
Direct labor expenses -1.643.365 3,00 -1.146.207 3,06
Non-material general produc- -1.565.734 2,86 -1.158.847 3,09
tion expenses

Depreciation expenses -974.441 1,78 -847.758 2,26
Total production cost -54.732.487 -37.478.956
Total cost of sales -54.483.216 -37.478.956

Table 17. Sales of the enterprise for the Years 2020 and 2021

31.12.2021 31.12.2020

Foreign Sales 34.626.072 34.626.072

Domestic Sales 17.983.616 16.153.836
Other Sales 413.540 211.547

Less: Discounts (1.811.049) (1.540.048)

Total 71.101.258 49.451.407

50% of the direct raw material and direct labor expenses occur in the initial stage of production.

Table 18. The inventory holding periods®

(Monthly) Holding in Holding in Semi- Holding in Fin-
Inventory Finished Process ished Form
Raw Material 1,6 2 3,7
Miscellaneous Material 3,2 3,6 53
Finished (Product) 1,7 - -

5 To simplify the explanation, average holding periods for inventory have been used. Under IAS 2, it is necessary to know the acquisition dates or
acquisition costs of inventories. Therefore, the inventory holding period calculation approach used in this example is not in compliance with the

Turkish Accounting Standards.
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Table 19. Adjustment of raw materials

Beginning 2021 2021 Opening 2021 Closing
Period Raw Inflation Balance Balance
Material* (%36,08)
Historical Cost 962.381 c 3.339.957
Time of October 2020 September 2021
Conversion CPI CPI
Factor
Conversion 1,0213 0,3608 b 1,0125
Factor
Adjusted Value 982.880 a 1.542.138
for 2020 a+(a*b)
Adjusted Value 559.259 579.757 3.381.706
for 2021 (a*b) (a+(a*b))- ¢
Difference 20.499 41.749B
A
* The adjustment coefficient for raw material is calculated considering the inventory holding period of 1.6
months.
Table 20. Adjustment of miscellaneous material
Beginning 2021 2021 Opening 2021 Closing
Period Raw Inflation Balance Balance
Material* (%36,08)
Historical Cost 277.493 385.651
Time of September 2020 September 2020
Conversion Factor Purchasing Purchasing
Power Power
Conversion Factor 1,06 0, 3608 1,20
Adjusted Value for 293.546
2020
Adjusted Value for 105.911 399.457 464.233
2021
Difference 16.053 78.582 C

* The adjustment coefficient for miscellaneous material is calculated considering the inventory holding period
of 3.2 months.
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Table 21. Adjustment of cost of finished goods

Labor and Non-

Raw Material Depreciation  Beginning

Material General (92.38%) Finished
Production Expenses Goods
(7.5%)
Time of October 2020 September 2020
Conversion Factor Purchasing Power Purchasing
Power
Historical Cost 39.758 489.713 636 530.107
Conversion Factor 1,04682* 1,01820** ((D)+(2)) /2
Adjusted Value for 1,0357626 1,0578362 1,0467994
2020
Adjusted Value for 41.180 518.036 666 559.882
2021
Difference 1.422 28.323 30 29.775 D

* The coefficient is the arithmetic average of the purchasing powers for the months of October and

November.

* The coefficient is the arithmetic average of the purchasing powers for the months of September and

October.
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Table 22. Adjustment of cost of sold finished goods
Historical Time of Conversion Adjusted Difference
Cost Conversion Factor Value
Factor
Beginning 559.882
Finished Goods
(2020)
2021 202.005
Conversion
Factor (1,3608)
TOTAL 761.887 (3)  231.780 (6)
Total 54.732.487 1,36 74.479.968  19.747.481(7)
Production for (4)
the Period
Less: Ending 773.904
Finished Goods
Labor and Non- 45.351 End of December 53.316 7.965
Material October 2021 CPI/
General 2021 October
Production 2021 CPI
Expenses 1,18 (1)
(5.86%)
Raw Material 714.778 Middle of December 1.028.932 314.154
(92.36%) September 2021 CPI /
2021 September
2021 CPI
1,44 (2)
Depreciation 13.775 1,31 18.013 4.237
((1)+(2) )2
Ending Finished  773.904 1.100.261(5) 326.357 (8) E
Goods
Cost of Sold 54.483.216 74.141.595 19.658.379
Finished Goods (4)-(5)+(3) (7)-(8)+(6)

F
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Table 23. Aggregated results - inventory items

Increase in Inventory 446.688 (B+C+E)
Increase in COGS 19.658.379 (F)
Net Monetary Gain 20.105.067 (B+C+E+F)

4.3. Investments in partnerships (investments in subsidiaries, associates, joint ventures and jointly
controlled entities)

ADAMETE Technology Initiatives Inc. which operates in another country for the purpose of oper-
ating in research and development, consultancy and engineering industries and investing in other
businesses established and initiatives in these fields, was acquired on December 30, 2020.

Table 24. ADAMETE Technology Initiatives Inc.

Partnership Share %25
Fair value of the purchased business 150.000
Cash Paid 150.000
Net Assets (belonging to the investor, 31/12/2020) 151.200
Shares of profit or loss of subsidiaries and joint ventures accounted for 32.000

using the equity method
Exchange Difference Income 120.000

Net Assets (owned by the investor, 31/12/2021) 303.200

Table 25. IFRS/IAS compliant ADAMETE Technology Initiatives Inc. financial statements

Histori- Conver- Adjusted Differ-
cal Cost  sion Factor Value ence
Net assets as of December 31, 2020 151.200 1,3608 205.748 54.548

Shares of profit or loss of subsidiaries and 32.000 1,2306 39.379 7.379
joint ventures accounted using the Equity

Method
Exchange Difference Income 120.000 58.073 -61.927
Net assets as of December 31, 2021 303.200 1,0000 303.200 0
IAS 29 Adaptation
Conversion Difference 61.927
Shares of profit or loss of subsidiaries and -7.379

joint ventures accounted using the Equity
Method
Net Monetary Gain -54.548

Since the subsidiary is accounted for at current exchange rates at the balance sheet date, no inflation
adjustment is required at this December 31, 2021 date. Shares of profit or loss of subsidiaries and
joint ventures accounted for using the Equity Method have been adjusted with the conversion factor
for the average purchasing power of the same year in 2021.

4.4. Financial investments (short term, accounted at fair value)

The financial assets of the business consist of shares purchased within the scope of BIST 30 Index
for the purpose of utilizing idle funds. There is no need to calculate an adjusted value for this item
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that will be valid as of December 31, 2021. However, since the fair value changes for the item and
the monetary changes for the period must be presented in the income statement, a new adjustment
was made according to inflation.

Table 26. Changes in shares during the period-1

Inflows Outflows Balance

(cost —TL) (cost—TL) (market value — TL)

Financial Asset Investments as of 31/12/2020 50.000
1st Quarter 99.000 (69.500)
2nd Quarter 87.500 (57.000)
3rd Quarter 53.000 (51.600)
4th Quarter 60.000 (61.400)
60.000
Income from Financial Investments 40.000
End of Period Balance as of December 31, 150.000
2021

Table 27. Changes in shares during the period-2

Time of Conver- Historical Conversion  Adjusted  Differ-

sion Factor Cost Factor Value ence
Market Value 31.Dec.20 50.000 1,3608 68.039 18.039
Historical Cost 1st Quarter Aver- 99.000 1,0164 100.627
age
Historical Cost 2nd Quarter Aver- 87.500 1,0236 89.561
age
Historical Cost 3rd Quarter Aver- 53.000 1,0191 54.014
age
Historical Cost 4th Quarter Aver- 60.000 1,1370 68.219
age
Cost of Sales 1st Quarter Aver- 69.500 1,0164 70.642
age
Cost of Sales 2nd Quarter Aver- 57.000 1,0236 58.342
age
Cost of Sales 3rd Quarter Aver- 51.600 1,0191 52.587
age
Cost of Sales 4th Quarter Aver- 61.400 1,1370 69.810
age
Additions for 2003 60.000 1,3120 78.723 18.723
Total 110.000 146.761 36.761

IAS adaptation Net Monetary Gain 36.761
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4.5. Share Capital

Table 28. Share Capital

Beginning Balance 300.000 15 January 2018

Half will be paid in cash on the

same date and the remaining half

will be paid in cash 6 months

later.
Prepaid part of the com- ~ 150.000 15 January 2018 Paid in cash.
mitment
Fulfillment of the sec- 150.000 30 June 2018 Paid in cash.
ond part of the commit-
ment
Shared Capital 300.000
(31/12/2020)
Capital Increase 100.000 15 December 2019 Paid in cash.
Shared Capital 400.000
(31/12/2021)

Table 29. Adjustment of the opening balance as of 31 December 2020 according to purchasing power

Capital Investment Dates Amount Conver- Adjusted  Difference
(TL) sion Factor ~ Value
15.Jan.18 150.000 1,5257 228.860 78.860
30.Jun.18 150.000 1,4120 211.796 61.796
15.Dec.19 100.000 1,1457 114.572 14,572
31 December 2020 Ending Balance 400.000 555.227 155.227
(@)
(2) 31 December 2021 Adjustment of
Opening Balance in Accordance with Pur-
chasing Power
15.Jan.18 150.000 2,0762 311.425 161.425
30.Jun.18 150.000 1,9214 288.205 138.205
15.Dec.19 100.000 1,5591 155.906 55.906
31 December 2021 Ending Balance 400.000 755.537 355.537
(b)
IAS 29 Adaptation

Deferred Revenues - Beginning Balance 155.227

Net Monetary Gain 355.537

Share Capital 364.213

4.6. Dividends

The company, at its Ordinary General Assembly held on March 17, 2021, decided to distribute a
total of 75,000 TL in cash dividends from its 2020 profit and made the announced dividend payment

within the month of October 2021.
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Table 30. Adjustment of dividends

Histori- Conver- Adjusted Differ-

cal Cost  sion Factor Value ence
Accruals March 2021 75.000 1,3120 98.404 23.404
Payment October 2021 75.000 1,1757 88.175 13.175
Monetary gain resulting from the differ- 10.229 10.229
ence between accrual and payment dates
IAS 29 Adaptation
Increase in Dividend Accruals 23.404
Increase in Net Monetary Gain 23.404

4.7. Deferred Revenues - Government Incentives

In June 2018, the company received a government incentive totaling 150,000 TL for the installation
of electric vehicle charging units in the workplace, as part of sustainability initiatives. The incentive
is in the form of a grant contingent upon the fulfillment of the obligation to install the charging
units. The units are expected to be completed by December 31, 2018, and be operational as of
January 1, 2019. Accordingly, starting from January 2019, the depreciation of the charging units
will be subject to regular amortization over their economic life of 10 years. Amortization amounts
related to the charging units can be deducted from taxable income, beginning from the month in
which the units start their operations, until the end of the amortization period or disposal. The re-
ceived government incentive is not subject to taxation.

Table 31. Net book value of government incentives
Historical ~ Date Subjectto 2019 2020 2021
Cost (TL) Depreciation
Charging Unit - Govern- 150.000 2019
ment Incentive
Accumulated Depreciation (15.000 (30.000 (45.000)
(150.000/ 10 = 15.000 ) )
TL/year)
Net Book Value 135.00 120.00 105.000
0 0
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Table 32. Net book value of government incentives

Conver- Adjusted Differ- Years
sion Factor Value ence
2020 Ending Net Book Value  120.00 1,4119 169.436 49.436 31 December
0 2020 according
to purchasing
power
1,9213 230.564  110.564 31 December
2021 according
to purchasing
power
Current Depreciation 15.000 1,9213 28.821 13.821
2021 Ending Net Book Value  105.00 201.744 96.744 2021
0
IAS 29 Adaptation
Increase in Retained Earnings  49.436
from Previous Years (Begin-
ning Balance)
Net Monetary Gain -61.128
Depreciation Increase Related  13.821
to Government Incentives
Decrease in Deferred Reve- 96.744
nues - Government Incentives
Table 33. Net book value of government incentives
Historical Cost ~ Conversion Factor Adjusted Difference
Value
Beginning Cash Balance 8.073.629 1,23058877 9.935.317 1.861.688
Cash Flows During Pe-
riod
1st Quarter 1.118.303 1,3255 1.482.331 364.028
2nd Quarter -3.065.140 1,2746 -3.907.037 -841.896
3rd Quarter 5.455.399 1,2183 6.646.567 1.191.168
4th Quarter 6.032.611 1,1038 6.658.930 626.319
Total Inflation Effect Related to Cash 3.201.306
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4.8. Revenue

Table 34. Inflation Adjustment for Revenue -1

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Total
Revenue 16.245.000 10.532.602 18.870.745 25.452.911 71.101.258
Research and (121.129) (144.797) (141.955) (272.638) (680.519)
Development
Expenses
Marketing, Sales, (159.382) (232.435) (238.918) (692.865) (1.323.600)
and Distribution
Expenses
General (113.732) (139.213) (164.237) (323.247) (740.429)
Administrative
Expenses
Other Income from 217.058 220.536 228.707 1.444.711 2.111.012
Operating Activities
Other Expenses from (100.676) (139.715) (215.056) (627.434) (1.082.881)
Operating Activities
Foreign Exchange 469.902 295.347 842.339 3.094.582 4.702.170
Gains
Foreign Exchange (612.286) (557.382) (937.219) (4.112.313) (6.219.200)
Losses
Income Tax Expense (12.901) (13.028) (10.213) (40.808) (76.950)
for the Period
Table 35. Inflation Adjustment for Revenue -2
Sales (TL, Billed) Conversion Factor Adjusted Value (TL)
1st Quarter 16.254.142 1,3255 21.545.159
2nd Quarter 10.532.602 1,2747 13.425.573
3rd Quarter 18.870.745 1,2183 22.991.108
4th Quarter 25.443.769 1,1038 28.085.397
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4.9. Cash and Cash Equivalents

Table 36. Cash Outflows from Operating Activities

Raw Materials (TL) Conversion Factor Adjusted Value
1st Quarter 12.335.849 1,3255 16.351.391
2nd Quarter 7.171.921 1,2747 9.141.820
3rd Quarter 14.344.266 1,2183 17.476.288
4th Quarter 16.696.911 1,1038 18.430.421
TOTAL 61.399.919
Wages and Salaries (TL) Conversion Factor Adjusted Value
1st Quarter 108.603 1,3255 143.955
2nd Quarter 134.460 1,2747 171.392
3rd Quarter 162.696 1,2183 198.220
4th Quarter 211.365 1,1038 233.309
TOTAL 746.877
Rent (TL) Conversion Factor Adjusted Value
1st Quarter 11.743 1,3255 15.566
2nd Quarter 26.707 1,2747 34.043
3rd Quarter 40.101 1,2183 48.857
4th Quarter 66.134 1,1038 73.000
TOTAL 171.465
Tax (TL) Conversion Factor Adjusted Value
End of January 2.195 1,34 2.938
End of March 2.875 1,3120 3.772
End of July 15.405 1,23 18.986
End of October 13.105 1,18 15.407
TOTAL 41.103

4.10. Allowance for Doubtful Receivables

The allowance for doubtful trade receivables is a monetary item and, as such, generates monetary
gains. These monetary gains offset the monetary losses arising from the holding of the respective
receivables. The inflation effect on the beginning balance of the allowance for doubtful receivables
is a non-cash item that does not impact working capital; therefore, it will also be presented as a
reconciling item in the cash flow statement.
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Table 37. Adjustment for the Allowance for Doubtful Trade Receivables

Conversion Adjusted
(TL)
Factor Value
. o 2.546.243 3.464.927,47
Trade Receivables (Beginning Balance) 1,3608
Allowance for Doubtful Trade Receivables
o (229.602) 1,3608 263.124
(Beginning Balance)
Current Period Allowance for Doubtful Trade
) (327533) 327.533
Receivables
Allowance for Doubtful Trade Receivables
] 557.135 557.135
(Ending Balance)
Difference - Inflation Effect on Allowance
33.522

for Doubtful Trade Receivables

4.11. Retained Earnings
The retained earnings from previous years consist of inflation adjustment differences related to
equity and extraordinary reserves. The distribution of retained earnings from previous years is pro-
vided in the table below.

Table 38. Inflation Adjustment for Retained Earnings

Retained Earnings (Unadjusted, Beginning of Period) 3.467.929

Equity Inflation Adjustment Differences 428.301

Extraordinary Reserves 3.039.628

Increases Resulting from Changes Made in Previous Years at the Beginning 428.301
of the Retained Earnings

Retained Earnings (Adjusted, 2020, Beginning of Period) 3.896.230

2021 Inflation Adjustment (1.3608) 1.405.760

Retained Earnings Beginning Balance for 2021 (Adjusted) 5.301.990

4.12. Deferred Taxes

Table 39. Inflation Adjustment for Deferred Tax

Deferred Tax (31 December 2020, Net) 954.246
Adjusted Beginning Balance for the Year 2021 (1,3608) 1.298.538
Deferred Tax (31 December 2021, Net) 1.715.971
Deferred Tax During Period 417.433

5. Conclusion

IAS 29 is not a measurement standard, but a presentation standard, and one of its key elements is
consistency. Therefore, within the scope of this standard, using a consistent index, in other words,
an index that reflects the general purchasing power, is very important. Considering that the CPI
index reflects the purchasing power of the individual who would buy the company's shares, it is
possible to say that it is a consistent index to be used under 1AS 29. It is thought that it would be
more appropriate to make corrections according to the indexes calculated every six months in terms
of eliminating the effects of inflation on comparative periods.
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IAS 29 expects simultaneous implementation for all businesses operating in the country. Otherwise,
the comparability of financial statements will be eliminated. When financial statements in our coun-
try are examined, it is observed that some companies, especially those traded on the stock exchange,
present inflation-adjusted tables even though it is not mandatory. In this case, compliance with
IFRS — IFRS is also disrupted.

Regarding IAS 29, there are no specific explanations for adjustments to be made on equity items.
In practice, for ease and consistency, it seems appropriate to apply inflation adjustment to equity
items that will remain within the company, while items that might leave the company should not
be subject to adjustment.

It is possible to mention that there is approximately a tenfold difference between the financial state-
ment values from 2004, the last date of inflation adjustment in Turkey, to 2022. Therefore, it is
appropriate to start indexing from 2004. For the item subject to inflation adjustment, if the item is
included in the financial statement at cost value, the adjustment coefficient should be calculated
from the date of capitalization, or from the date of revaluation if it has been revalued.

Especially for a company with a lot of monetary liabilities, inflation accounting is not an advantage.
Also, considering our country, companies are not ready for inflation adjustment. Training of teams
that will apply inflation adjustment, the readiness of the business, and the preparation of data are
very important and difficult processes.
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Abstract: The 17 SDGs introduced by the United Nations aimed at sustainability, faced setbacks due to
COVID-19 reversing 25 years of poverty reduction. Global crises, climate change, and rising prices pushed
95 million into extreme poverty. Green Sukuk, Islamic bonds for eco-friendly projects, has substantial fund-
raising potential. Adoption requires supportive legal, regulatory, social, and tech environments. Technical
advances, including the Internet of Everything, make finance cheaper, aligning with Shari'ah laws and ena-
bling intelligent decision-making. Thus, this study evaluates if Green Sukuk empowered by IoE can achieve
SDGS and provide a new paradigm. The research methodology utilized a qualitative approach, extensively
examining current literature to gain insights into the Islamic finance ecosystem, specifically focusing on Green
Sukuk and the possible integration of the Internet of Everything (IoE). The findings reveal that the proposed
model of integrating IoE into Islamic finance, particularly Green Sukuk, holds great potential where the inte-
gration of IoE addresses issues of integrity and communication within the Islamic finance ecosystem, provid-
ing timely data and information sharing among stakeholders. Analysis from the study points out that mobilis-
ing private resources and using new technology can accelerate SDG attainment and make the future more
sustainable and equitable.

Keywords: Green Sukuk; Internet of Everything (10E); Sustainable Development Goals (SDGs); Islamic Fi-
nance

1. Introduction

The difficulties of extreme climate change, global health crises, wars, poverty, and inequality
are formidable issues of unprecedented magnitude that persistently elude global resolution. The
progress made by the United Nations in implementing the 17 Sustainable Development Goals
(SDGs), which seek to promote sustainability and equity in the future, has been impeded by the
revelation that the COVID-19 pandemic had reversed a significant portion of the poverty reduction
achievements made over the past twenty-five years. The confluence of escalating prices attributed
to climate change and the persistent geopolitical tensions surrounding the Ukraine issue and Gaza
incursion is anticipated to yield a concerning upsurge in the population residing in conditions of
extreme poverty. Based on the findings of the United Nations Statistical Division (UN Report
2022), it is projected that around 95 million individuals will be residing in conditions of extreme
poverty by the year 2022.

The integration of Islamic finance with advanced technological advancements holds consid-
erable potential for enhancing the worldwide endeavor to attain sustainable development [2]. The
Islamic finance industry has increasingly acknowledged the significance of integrating environ-
mental, social, and governance (ESG) concepts into its operations [2]. The Green Sukuk, a ground-
breaking financial instrument grounded in Shariah principles, has emerged as a significant entity
within the realm of sustainable finance [6]. The establishment of a vehicle for Islamic bonds aimed
at supporting projects that foster environmental sustainability demonstrates a resolute dedication to
this objective. The Green Sukuk market is seeing tremendous growth and holds the potential to
generate substantial capital for the advancement of sustainable development. According to the prin-
ciples of Shariah law, green sukuk development will result in a favorable and advantageous influ-
ence on society at large. Nonetheless, the successful integration of this initiative in nations endeav-
oring to achieve Sustainable Development Goals (SDGSs) necessitates an appropriate and progres-
sive structure encompassing legal, regulatory, social, and technological aspects [47]. Furthermore,
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due to technological developments and the implementation of Green Sukuk, the financial burden
related to acquiring capital can be significantly alleviated [39]. However, the untapped potential of
Green Sukuk in allowing substantial transformation has yet to be fully attained.

Simultaneously, the Internet of Everything (10E) is a highly advanced network that intimately
links diverse devices, humans, and data to deliver fast and correct information to the relevant deci-
sion-makers, making it a very effective enabler in the future. The Internet of Things (I0E) possesses
the capacity to enhance the efficacy and transparency of sustainable initiatives [32]. Although the
Internet of Things (10T) solely facilitates the connection known as machine-to-machine (M2M)
communication, it should be noted that 10T is just one component of the broader concept of the
Internet of Everything (IoE), which encompasses a wider range of interconnected entities [26]. The
Internet of Everything (I0E) enables individuals to gain a deeper comprehension of the environ-
mental and social consequences of sponsored initiatives by collecting and analysing real-time data
[26], that is then fed to the various pillars of I0E. Consequently, this fosters a financial ecosystem
characterised by openness and accountability. The integration of the Internet of Everything (IoE)
into the Green Sukuk ecosystem signifies a significant change in perspective, introducing a versa-
tile framework that can effectively monitor, evaluate, and enhance the effectiveness of environ-
mentally sustainable initiatives.

Central to this inquiry is the careful utilization of private resources and the adept application
of emerging technologies, serving as pivotal catalysts for fostering a future characterized by both
sustainability and social equality. The principal aim of this paper is to elucidate the considerable
transformative capacity inherent in the model under consideration. It seeks to unravel how the sym-
biotic relationship between Green Sukuk and IoE can act as a formidable force in accelerating
progress towards the SDGs. The crux of this argument lies in the cultivation of innovation, inclu-
sion, and sustainability, positioning the combination of Islamic finance and cutting-edge technol-
ogy as a pivotal driver for societal progress. By intricately interweaving private sector dynamism
with technological prowess, this research contends that a profound and positive impact can be
achieved, transcending the conventional boundaries of financial instruments and sustainability ini-
tiatives.

Furthermore, the research contends that the Internet of Everything (I0E) emerges as a linchpin
in enhancing the efficiency, transparency, and accountability of Green Sukuk issuance, manage-
ment, and investment. By leveraging IoE, the financial ecosystem of Green Sukuk can be fortified
with real-time data analytics, offering stakeholders deeper insights into the environmental and so-
cial impact of financed projects. The paper posits that I10E is not merely a technological tool but a
transformative enabler, capable of addressing a spectrum of challenges associated with SDGs. Be-
yond streamlining existing processes, I0E's integration is envisioned to spark innovation, leading
to the development of novel Green Sukuk goods and services that have the potential to tackle a
broader array of SDG-related concerns.

The 17 Sustainable Development Goals (SDGs) set forth by the UN offer a thorough road
map for tackling world issues and creating a sustainable future. Several of these objectives are met
by the combination of Green Sukuk and IoE, providing a comprehensive strategy for sustainable
development. For example, the global shift to sustainable energy sources is aided by the promotion
of renewable energy projects through Green Sukuk, which is in line with SDG 7 (Affordable and
Clean Energy). In a similar hint, SDG 9 (Industry, Innovation, and Infrastructure) is aligned with
the intelligent monitoring and management enabled by 10E, which fosters innovation in sustainable
projects and technical breakthroughs. SDG 17 (Partnerships for the Goals) is further supported by
the interconnected IoE structure, which encourages cooperation and communication between the
various parties involved in Green Sukuk projects. This alignment highlights Green Sukuk's poten-
tial for empowerment.

Even though incorporating IoE into Green Sukuk has many potential advantages, adopting
and putting such a model into practice will require careful consideration of several aspects. The
legal and regulatory frameworks are essential in determining how the IoE is integrated and how
Green Sukuk is issued. Governments that want to implement Green Sukuk must set up legal and
regulatory frameworks that encourage innovative and moral finance.

In conclusion, this research presents a compelling argument for the synergy between Green
Sukuk and IoE, underscoring their collective potential to drive societal progress towards the ambi-
tious goals outlined by the United Nations. Through careful examination, the proposal of a novel
framework, and an emphasis on the transformative capacity of this consolidation, the paper con-
tributes to the discourse on the intersection of finance, technology, and sustainability, advocating
for a future that is not only economically viable but also socially and environmentally equitable.
Thereby achieving Magasid al-Shariah as decreed in the Quran.

In light of the global complexities posed by climate change, poverty, and inequality, the con-
vergence of Green Sukuk and the Internet of Everything (I0E) presents a potentially viable avenue
for tackling these multifaceted concerns. The objective of this study is to evaluate if Green Sukuk
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empowered by IoE can achieve SDGS and provide a new paradigm. This study can demonstrate
the potential of Islamic financing, namely through the utilisation of Green Sukuk, in mitigating the
decline of severe poverty and facilitating the attainment of the Sustainable Development Goals
(SDGs).

Furthermore, the technological and social preparedness of the nation’s implementing Green
Sukuk is essential. Key factors for effective adoption include technological infrastructure that can
support Internet of Everything applications, as well as societal acceptance and comprehension of
Islamic financial principles.

The research begins with a brief review of Green Sukuk and IoE before delving into the po-
tential benefits of 10E towards empowering the Green Sukuk ecosystem. It presents earlier research
papers on how digitalisation and the Internet of Things (1oT), which is a component of IoE, are
already being utilised to improve the Green Sukuk market. In doing so, it contributes significantly
to continuing research on the critical role of Green Sukuk in achieving global sustainability goals.
The sections that follow examine the theoretical underpinnings, methodology, and literature find-
ings that underline the need to imbue Green Sukuk with the Internet of Everything (IoE) to effec-
tively fulfil the Sustainable Development Goals (SDGs). Finally, the study discusses the policy
consequences and future research objectives.

2. Conceptual Framework

The incorporation of the Internet of Everything (I0E) into the Green Sukuk ecosystem presents
a promising opportunity, as it introduces a flexible structure that can effectively monitor, analyse,
and improve the efficacy of environmentally sustainable initiatives. This academic study aims to
enhance the effectiveness of Green Sukuk in contributing to the attainment of the United Nations'
Sustainable Development Goals (SDGs). It explores a transformative approach by integrating the
Internet of Everything (IoE) into the existing ecosystem. The primary objective of this paper is to
elucidate the considerable potential of the paradigm for facilitating transformative outcomes. By
undertaking this endeavour, the intention is to illustrate the potential synergy between the objec-
tives of innovation, inclusivity, and sustainability in accelerating the advancement towards the
achievement of Sustainable Development Goals (SDGS).

3. Theoretical Framework

The integration field of using the Internet of Everything (IoE) to enable Green Sukuk in the
pursuit of Sustainable Development Goals (SDGSs) is informed by several theoretical frameworks.
The theoretical foundations for our knowledge of how Islamic finance, environmental sustainabil-
ity, and technology innovation intersect to support global sustainable development are examined in
this section.

3.1. Islamic Finance Principles

The theoretical framework is based on the fundamental ideas of Islamic finance. As an Islamic
financial product, Green Sukuk follows Sharia law and prioritises morally and socially conscious
investing. A framework for sustainable and fair financial transactions is provided by the tenets of
Islamic finance, which include risk-sharing, asset backing, and the avoidance of excessive uncer-
tainty (gharar) and speculation (maisir) [21].

According to the philosophy of Islamic finance, financial transactions ought to uphold moral
principles and promote the welfare of society. By its very nature, green sukuk invests money in
green projects, supporting the goals of sustainable development, clean energy, and sustainable in-
frastructure while also conforming to the larger ideals of climate action.

3.2. The Internet of Everything (l10E)

The transformative force of technological innovation is the foundation for the adoption of I0E
within the theoretical framework. According to the thesis of technological determinism, society
structures and behaviours are shaped by technical progress [38]. I0oE, an advancement of the Inter-
net of Things (10T), conforms to this notion by establishing a networked framework that connects
people, things, information, and processes. 10E becomes a facilitator of communication, real-time
monitoring, and intelligent decision-making in the context of Green Sukuk.

Moreover, [45] the theory of diffusion of innovations holds relevance in comprehending the
possible integration of the Internet of Everything (IoE) in the Islamic finance sector. Because IoE
provides real-time data, transparency, and efficiency improvements, it is in line with the character-
istics that promote the spread of innovations. The IoE's adoption in the context of Green Sukuk is
likely to be influenced by factors such as relative advantage, compatibility with existing practices,
complexity, trialability, and observability.
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3.3. Sustainable Development Goals (SDGs)

The idea of the SDGs is also incorporated into the theoretical framework as a guiding princi-
ple. The SDGs offer a thorough and internationally acknowledged road plan for tackling urgent
issues including inequality, poverty, and climate change. According to Locke and Latham's (2002)
goal-setting and goal-alignment theory, performance and motivation are improved by well-defined
goals [35]. The linkage of Green Sukuk and IoE with certain Sustainable Development Goals
(SDGs) offers a well-defined direction and purpose, inspiring stakeholders to work together for
sustainable development.

In conclusion, the theoretical framework that guides the integration of I0E to support Green
Sukuk in achieving the SDGs is based on the broad principles of sustainable development, Islamic
financing, environmental finance, and technological innovation. With the support of IoE, Green
Sukuk takes on the characteristics of these theories ethical finance, environmental stewardship,
technical innovation, and the pursuit of global sustainability objectives.

4. Research Methodology

This research is conceptual and takes a multidisciplinary approach to investigating the phe-
nomenon of endowing things with smartness, and its consequences. Owing to the diverse, recency
and transcendental nature of the topic, a critical literature review on the Green Sukuk ecosystem
and previously related innovation, gleaning research information about IoE is a challenge; this is
compounded by the scarcity of relevant papers published in scientific management journals.

The current investigation is a qualitative research study, which entailed doing a comprehen-
sive analysis of existing literature. This study included qualitative descriptive analysis and content
analysis approaches. The research will utilise a methodological framework that involves undertak-
ing a thorough examination of pertinent bibliographic sources to solve the research problem and
achieve the stated objectives. This study combines a deductive with an inductive approach. This
research follows an inductive approach through a vignette description of real examples, to both
interrogate and expand on the theoretical foundations, as well as develop the researcher's under-
standing of smart things in the IoE. The primary aim of this study is to augment the existing
knowledge base and comprehend the issues encountered by the Green Sukuk market. The potential
application of the Internet of Everything (IoE) as an intermediary holds the potential for facilitating
the continuous functioning of the Islamic Finance sector, guaranteeing the preservation of its ethical
tenets, and promoting sustainable development goals thereby achieving Magasid al-Shariah. This
study presents a comprehensive overview of the current body of literature about the potential aug-
mentation of the Green Sukuk ecosystem by using IoE to ensure adherence to the principles of
Syariah Law. The main aim of integrating IoE into the Green Sukuk ecosystem is to support the
achievement of the Sustainable Development Goals (SDGs) while also ensuring the implementa-
tion of risk mitigation measures.

The initial step of this study involves doing a comprehensive assessment of existing literature
to gain a thorough understanding of the various aspects of the Islamic Finance ecosystem, with a
specific emphasis on Green Sukuk. Additionally, the study aims to investigate the methods of com-
munication and information dissemination among the diverse stakeholders within the Islamic Fi-
nance ecosystem. The study will also examine the existing system and explore the feasibility of
incorporating IoE framework into the system. The focus of previous research on Green Sukuk and
the application of I0E in an Islamic Finance context will be determined by retrieving information
from bibliographic databases. Finally, the study will analyse the results and propose suggestions
and strategies for governments, financial institutions, and producers to achieve, sustain, and en-
hance their Environmental and Sustainable (ESG) programs. It will also outline potential areas for
future research investigations.

4.1. Literature Review

Malaysia has taken the lead in the implementation of cutting-edge instruments and solutions
within the realm of Islamic finance. The nation's implementation of Islamic banking exemplifies
its commitment to constructing a forward-thinking and contemporary financial system through the
seamless incorporation of Islamic tenets into routine banking operations. To attain the SDGs and
ESG-related objectives, Malaysia has developed a robust Islamic finance ecosystem that employs
an array of technologies, procedures, and tools [46]. Fintech, value-based intermediation, zakat,
sukuk, wagf, and charity crowdfunding are some examples. Moreover, Innovative financial prod-
ucts have arisen from the nexus of Islamic finance and sustainable development, with Green Sukuk
emerging as a major player. The Internet of Everything (I0E) has been more and more integrated
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into Green Sukuk initiatives in recent years, which has transformed sustainable finance. The em-
powerment of Green Sukuk through I0E and its role in assisting in the achievement of the Sustain-
able Development Goals (SDGs) are examined in this literature study.

4.1.1. Environmental Degradation

The post-industrial society is confronted with significant environmental concerns of immense
magnitude. Throughout human life within the ecosystem, the post-industrial era has presented sig-
nificant challenges to the planetary boundaries, resulting in an unparalleled decline in biodiversity
[29]. The word 'Anthropocene’ was coined by Paul Crutzen in the mid-1970s, and it is employed to
describe the pollutant emissions generated as a consequence of human activity. The current state
of affairs can be attributed to several contributing factors, namely individual self-interested behav-
iour, the prevalence of money-based usurious financial intermediation, and the separation of moral
ideals in the post-industrial human relationship with the ecosystem and environment. Approxi-
mately three centuries following the advent of the Industrial Revolution, this research has success-
fully attained unparalleled economic expansion. Throughout the twentieth century, there was a
significant increase in global population by a factor of four, while industrial output had a substantial
growth of forty-fold. Conversely, there has been a significant rise in the magnitude at which envi-
ronmental resources are depleted throughout production operations. In the twentieth century, the
past two generations witnessed a notable surge in energy consumption, resulting in a sixteen-fold
rise [29].

As per the World Health Organisation, air pollution stands as the foremost environmental
health concern on a global scale at present. Global Health Organisation estimates that the combined
impacts of household and ambient air pollution cause 6.7 million premature deaths annually. Glob-
ally, annual waste production is projected to increase by 73% from 2020 levels to 3.88 billion
tonnes in 2050 due to urbanisation and rapid population growth; this could result in soil and water-
way contamination, plant mortality, and damage to animals and humans (World Bank).

According to research published in 2020, the rate of warming in the oceans has escalated
significantly over the past few decades and increased by 450% between 1987 and 2019 compared
to the preceding era. In the past quarter-century, global society has deposited enough heat into the
world's oceans to equal the output of 3.6 billion Hiroshima atom-bomb explosions which is equiv-
alent to dropping approximately four Hiroshima weapons into the oceans per second [17]. Based
on data released annually by the Internal Displacement Monitoring Centre, the global average an-
nual displacement caused by natural disasters such as droughts, floods, windstorms, or earthquakes
has been 26.4 million individuals since 2008.

Land degradation escalated throughout the 20th century because of escalating and intercon-
nected pressures associated with livestock and agricultural production (overgrazing and forest con-
version), urbanisation, deforestation, and extreme weather phenomena ([18];[30]), which contrib-
ute to soil salinity ([18];[30]). As 20 million hectares of arable land degenerate annually, the dete-
rioration and desertification of the earth pose a threat to people's livelihoods on a worldwide scale.
Degradation over the past four decades has turned around a third of the world's arable land into
Bora [3]. All these disconcerting figures underscore the criticality of adopting proactive measures
to revolutionise production, consumption, and lifestyle. Modifications to food production, busi-
ness processes, and technical capabilities are required. For society to develop a more conscientious
attitude towards the environment, there must be a corresponding shift in the value system. The
study will examine how an Islamic worldview fortified with 10E could assist in improving the re-
lationship with the environment.

4.1.2. Sukuk

Sukuk, derived from the Arabic term “& <= which represents the plural form of "<la"
(sakk), meaning a legal instrument, deed, or cheque, serves as a financial certificate in the Islamic
financial system, functioning as a counterpart to conventional bonds. The fundamental underpin-
ning of Islamic finance resides in the imperative to eradicate the presence of both interests, com-
monly referred to as riba, and uncertainty, known as gharar, within the realm of financial transac-
tions. To address this requirement, sukuk was introduced as a viable means of securing funding
that aligns with the principles of Shari‘a law. According to Islamic jurisprudence, the practice of
charging or receiving interest, as well as engaging in trade characterised by excessive uncertainty
and ambiguous outcomes, commonly referred to as "gharar" or gambling, is strictly prohibited [22].

Sukuk, by the principles and concepts sanctioned by the esteemed Shariah Advisory Council
Malaysia (SAC), as per the authoritative Securities Commission Malaysia (SC), are certificates of
equal value that serve as a testament to undivided ownership or investment in assets. Sukuk, as per
the definition provided by the Accounting and Auditing Organisation for Islamic Financial Institu-
tions (AAOIFI), refers to securities of uniform value that represent individual ownership interests
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in a collection of present or future assets that fulfil the specified eligibility requirements [1]. The
aforementioned definition garners substantial support within the scholarly literature, as evidenced
by the works of Hassan et al. (2018), Ahmed and Elsayed (2018), and Asutay and Hakim (2017).

Sukuk, subsequently, is an Islamic financial product that allows investors to generate returns
on their investments in a manner consistent with the principles of Islamic Shariah. It functions
similarly to asset-backed securities. It can be designed with a structured framework that provides a
predetermined return, much to the interest received from a traditional bond. However, unlike bond-
holders, Sukuk holders are granted an ownership stake in the assets or business that is being funded.
The return on Sukuk is contingent upon the performance of the underlying assets, rather than being
interest-based.

Fitch Ratings has projected that Islamic banks will maintain a growth advantage over conven-
tional banks due to the adoption of Sharia-compliant services, the supportive regulatory environ-
ment, and the presence of an Islamic finance ecosystem within the country. In the year 2022, Is-
lamic financing experienced a notable increase, reaching its highest level in five years at 13%. This
growth may be attributed to a strong economic recovery, primarily fueled by an extended rise in
working capital loans and a stable household sector. The aforementioned development has rein-
forced Malaysia's standing as the third-largest global market for Islamic banking. The proportion
of Islamic financing in the whole portfolio of banking system loans increased from 38%, after 2021,
to 41% by the conclusion of 2022. Malaysia's sukuk market is recognised globally for its estab-
lished status and significant contribution, with sukuk accounting for around 64% of the total local
outstanding issue as of November 2022.

4.1.3. Green Sukuk

Emerging economies have seen significant expansion in green bond markets, which finance
green infrastructure like renewable energy, green housing, and low-carbon transportation [15]. Is-
lamic scholars, financial practitioners, and environmental think tanks argue that Islamic finance is
inherently compatible with green finance, which seeks to channel investments for environmental
benefit. Wasatiyyah demands avoiding waste, luxury, and corruption to sustain mizan (the natural
state of the world). Fasad (promoting disorder) and unethical transactions including interest/usury
(riba), uncertainty or deceitful contracts (gharar), and gambling (maysir) are forbidden in Islam
[41]. This framework requires enterprises to provide people's demands within a sustainable and
efficient economy. Thus, financial operations that cause disorder, particularly environmental deg-
radation, are illegal ([38] and [41]). Islamic scholars say that Sharia and environmental sustainabil-
ity need Islamic finance to contribute to environmental conservation and climate action in the face
of climate change, environmental degradation, and humanitarian disaster [38]. Green sukuk, with
its structural requirements and concept of expressing economic, environmental, and Islamic prin-
ciples, may solve some challenges confronting green finance.
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Figure 1. The financial ecologies of green sukuk in Malaysia
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Through the development of green Islamic finance markets, the World Bank Group
Knowledge and Research Hub, Bank Negara Malaysia, and the Securities Commission have been
working together to promote the Malaysia Green Finance Programme since 2016. This program's
overarching goal is to increase financing for environmentally friendly projects. In 2017, with help
from the programme, the first Green Sukuk was issued, raising USD 59 million to fund a solar
power plant in Malaysia. With its initiative to launch novel Green Sukuk projects, Malaysia became
the pioneer in Green Sukuk issuance [33]. These efforts serve as a conduit for sukuk to be invested
in ways that prioritise addressing societal and environmental concerns. Therefore, Green Sukuk
play a vital role in bridging the gap between infrastructure development and the field of economi-
cally viable practices that give top priority to environmental concerns by Shariah Law. Figure 1
demonstrates the Green Sukuk ecosystem in Malaysia.

According to the World Bank, whilst acting as a bridge between conventional and Islamic
finance, the adoption of Green Sukuk can make substantial progress towards the achievement of
diverse Sustainable Development Goals including SDG3 pertains to the promotion of good health
and well-being, SDG4 focuses on the provision of quality education, SDG6 emphasises the im-
portance of clean water and infrastructure, SDG7 underscores the need for affordable and clean
energy, SDG8 centres around fostering decent work and economic growth, SDG9 highlights the
significance of industry, innovation and infrastructure, SDG11 addresses the creation of sustainable
cities and communities, SDG12 advocates for responsible consumption and production, and finally,
SDG13 underscores the imperative of climate action [7].

Furthermore, Bank Negara Malaysia Assistant Governor, in a Bloomberg report (March 2022)
reiterated, “We see Islamic finance with the potential to play a significant part in supporting the
sustainable development goal (SDG) commitments. A large financing gap needs to be filled to re-
alize the SDGs in developing nations, which is estimated to be between US$2.5 trillion to US$3
trillion annually. OIC countries alone need about US$1 trillion annually to implement the SDGs.
In Malaysia, green and SRI sukuk issuances have served as a bridge between Islamic finance and
sustainable investment. As of February 2021, a total of US$2 billion green and SRI sukuk has been
issued since its launch in 2014.”

The Global Green Bond Market: Size & Forecast with Impact Analysis of COVID-19 (2021-
2025) report highlights the global trend of increasing demand for green, social, and sustainability
bonds. This surge in demand can be attributed to various factors such as the growing need for
renewable energy, clean drinking water, and sanitation ([19] and [4]). Additionally, there is a rising
concern over CO2 emissions, an increased awareness about forest conservation, and the rapid
growth of the urban population worldwide [40]. Islamic green financing is experiencing a notable
increase as a growing number of investors are redirecting their capital towards business models that
prioritise sustainability. According to Fitch Ratings, Environmental, Social, and Governance
(ESG), sukuk had robust expansion during the second quarter of 2023, with a total outstanding
value of USD 30.5 billion. Being part of ESG Sukuk, Green Sukuk is also seen to be rising. This
represents a quarter-on-quarter increase of 22%. It is projected that the proportion of ESG sukuk
will surpass 7.5% of the total outstanding sukuk globally within the following five years, with a
recorded percentage of 3.8% in the first half of 2023 [24]. The observed growth aligns with the
constant pattern observed during the previous five-year period. It is worth mentioning that Malaysia
has emerged as one of the leading countries in sukuk issuance, ranking among the top three glob-
ally.

4.1.4. Overview of Internet of Things (loT)

The acronym loT was coined in 2013 to describe the proliferation of contemporary technolo-
gies such as embedded systems, microelectromechanical systems, Web connectivity, and cordless
interaction [39]. The advent of wireless networks has enabled the integration of sensors into any
object, irrespective of its dimensions, enabling it to become connected to the loT and undergo au-
tonomous learning and response. 10T has the potential to bring about significant changes in numer-
ous industries, including manufacturing, healthcare, retail, ecology, finance, and more.

As per the Internet Architecture Board, the term "loT" denotes a technological framework
comprising a multitude of embedded devices that communicate via Internet Protocol Communica-
tion Services and are not under direct human control. In contrast to its previous emphasis on Internet
infrastructure, there has been a shift in focus towards addressing the physical realm. This includes
an expanded range of technologies such as smart factory equipment, wearable health monitors,
smart home security systems, and autonomous agricultural equipment [44]. More recently, the term
10T has been used to describe the connectivity of things as “a system of uniquely identifiable and
connected constituents (termed as Internet-connected constituents) capable of virtual representation
and virtual accessibility leading to an Internet-like structure for remote locating, sensing, and/or
operating the constituents with real-time data/information flows between them” [37]. The explosion
of connectivity is subtle and often not noticeable to many people [31].
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In modern financial institutions, the impact of technology transcends a single layer and affects
a multitude of operational facets, including information transfer, processing, and management
across multiple layers (Figure 2). The integration of devices via the Internet of Things enables
smooth functioning and the exchange of data [34].
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Figure 2. Top applications of 10T in the Financial Service Industry

4.1.5. Overview of Internet of Things (IoT) Transcending Nature

As a consequence of the worldwide health crisis precipitated by the COVID-19 pandemic, the
advancement of pioneering technology has experienced a notable surge and amplification, leading
to its widespread adoption by society for the facilitation of daily activities. The proliferation of
connectivity is inconspicuous and frequently goes unnoticed by a significant portion of the popu-
lation. According to [26], hyperconnectivity refers to a wide range of communication and interac-
tion methods that are always available, easily accessible, filled with information, and interactive.
This phenomenon facilitates connections between nearly all entities, leading to the expansion of
the Internet of Things (1oT) concept into the Internet of Everything.

The notion of the Internet of Everything (IoE) is a broadened iteration of the Internet of Things
(10T) that encompasses linkages to data, humans, and business processes [16] that act as IoE pillars.
As a result, it includes additional frameworks that are based on connectivity, such as the Internet
of Things (10T), the Internet of People (IoP), and the Industrial Internet (11) [21]. Within the context
of this concept, the Internet of Everything (IoE) is understood as a complex network consisting of
interconnected intelligent entities, persons, operational processes, and data, where rapid exchanges
of data and information occur (Figure 3).
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In 2021, Farias da Costa et al. diagrammatically depicted the entire taxonomy of the Internet
of Everything (IoE) (Figure 4). The taxonomy of the Internet of Everything (IoE) is composed of
four distinct groups, each encompassing properties that are mutually exclusive and typically com-
prehensive. The knowledge category examines the attributes of knowledge and the value generated
by applications of the Internet of Everything (IoE). It also explores the various types of sensors
used in IoE applications and their associated characteristics. The observation category focuses on
the methods employed to sense and collect data in 10E observations. Additionally, the capabilities
of sensors are categorised into several dimensions that pertain to the technological considerations
in the design of IoE applications.
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Figure 4. Taxonomy of IoE

According to a report from Bloomberg (March 2022), Bank Negara Malaysia Assistant Gov-
ernor, Adnan Zaylani Mohamad Zahid was quoted as saying, “Islamic financial institutions should
step up the adoption of emerging technologies such as artificial intelligence and big data to tap
into new opportunities in under-served markets. Bank Negara Malaysia will strengthen key infra-
structures to ensure the ecosystem remains vibrant for digitalization, including enhancements to
the regulatory sandbox to accelerate time to market for digital innovation.”

In the field of Technology and Innovation Management, a key direction has been the new
opportunities for creating value offered by digital technologies, such as those incorporated in the
IoE [30]. Indeed, digital technology offers opportunities throughout the entire process of value cre-
ation and appropriation whereby it influences not only the functional level of business operations
but also the strategic level of business purpose and ability to generate new value propositions [11].
Already the finance institutions understand the importance of taking care of the macro, meso and
micro ecosystems however in the case of Green Sukuk it involves many institutions both domestic
and international including regulators thus making it more imperative to use technology innova-
tively (Figure 1). It must be highlighted that implementing IoE also poses considerable challenges
to firms, including the development of interoperability between systems, coping with entrenched
industry partners that do not collaborate with the new developments, path-dependent legacy pro-
cesses and transactions, contractual and liability issues, security challenges, loss of control, as well
as privacy concerns related to the explosion of data collected and used by businesses and their smart
things. For businesses, it is therefore important to understand the extent to which smart things will
transform existing business models, and as a part of this, how value creation in such service eco-
systems will be affected by the rise of the I0E [32]. This would critically depend on the configura-
tion of the smart things and their capabilities.

The advent of digital platforms has facilitated remote labour and communication, as seen by
the recent pandemic. According to Statistics Malaysia, firms recorded a total e-commerce income
of RM279 billion in the third quarter of 2021, representing a year-on-year growth of 17.1%. Murali
Raman (2022), in his study, anticipated that the metaverse, if well incorporated into corporate strat-
egies and societal principles, will exhibit longevity akin to the rise and fall of the e-commerce
"dotcom to dot-gone" phenomenon. According to [32], the Internet of Everything (I0E) serves as a
means of connecting individuals, objects, data, and processes to enhance user experiences and fa-
cilitate intelligent decision-making. The integration of diverse components within the Islamic Fi-
nance ecosystem, such as the green Sukuk ecosystem, necessitates the implementation of the Inter-
net of Everything (IoE) to achieve comprehensive connection, enhanced intelligence, and advanced
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cognition. The strategy outlined in this study encompasses a multifaceted system that incorporates
individuals and their behaviours [26]. The concept of the Internet of Everything comprises a diverse
array of user-generated communications and activities occurring within the global network of in-
terconnected devices. The utilisation of the Internet of Everything (I0E) technology, which is char-
acterised by its interactive and interconnected nature, has promise in addressing various worldwide
limitations. Consequently, it is seen as highly suitable for ensuring the integrity of Green Sukuk
initiatives.

5. Findings and Discussion

Although efforts were made to glean more information on previous research conducted on
Green Sukuk, 10T and SDGs there is currently no research published using this search string in
SCOPUS. However, there is little research on Green Sukuk, digitalisation and SDGs on Google
Scholar. Authors thus concluded that IoE is a relatively new framework that has not been tested in
the realm of Islamic Finance and Green Sukuk. The ASEAN green standards, SRI Sukuk and sus-
tainable investment in addition face several challenges such as messy green taxonomy, trouble in
identifying green assets of projects, time consuming and costly, no compelling benefit and exposure
to higher risk profiles [47].

The possible resolution of several integrity and communication challenges in Islamic Finance,
particularly the timely sharing of data and information among diverse stakeholders, can be facili-
tated through the seamless integration of the Internet of Everything (IoE) inside the Green Sukuk
ecosystem. The Internet of Things (1oT) refers to a network of physical objects equipped with sen-
sors, software, and other technological components, enabling them to establish connections and
autonomously exchange data without the need for human intervention (Shafiq, 2022). The utilisa-
tion of real-time data from the Internet of Things (1oT) facilitates the facilitation of remote office
operations. The exchange of information among Internet of Things (10T) devices, known as Ma-
chine-to-Machine (M2M) communication, offers the advantage of efficient data packet exchange
via a network, resulting in time and cost savings. While the Internet of Things (loT) primarily
focuses on the interaction between individuals and objects (People-to-Things or P2T) as well as the
communication between objects themselves (Things-to-Things or T2T), the concept of the Internet
of Everything (IoE) encompasses the interconnection of people, objects, data, and processes. Figure
5 depicts the simplified connection paradigm proposed by the author for the Internet of Everything
(IoE), which undoubtedly can potentially enhance individual experiences and decision-making by
establishing uninterrupted connections among the four pillars of the Internet of Everything (l0E).
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Figure 5. Proposed Model of Internet of Everything Incorporated into Islamic Finance

The Islamic Finance ecosystem, including Green Sukuk, is characterised by its broad scope,
involving both domestic and international entities. Additionally, it operates within a regulatory
framework overseen by relevant agencies, ensuring that transactions and communications adhere
to the policies and standards prescribed by Shariah Law. Nevertheless, the incorporation of the
Internet of Everything (IoE) into the Islamic Finance ecosystem would guarantee the smooth and
trustworthy execution of these procedures, hence enhancing the Green Sukuk ecosystem and facil-
itating the achievement of Sustainable Development Goals (SDGS).
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Although the incorporation of IoE in Green Sukuk exhibits great potential, it is imperative to
consider certain obstacles and limitations. To effectively utilise the benefits of I0E in the context
of Green Sukuk, several difficulties need to be resolved, including privacy concerns, data security,
and the requirement for standardised protocols [26]. Strong cybersecurity measures are necessary
to guard against any intrusions due to the sensitivity of financial transactions and environmental
data.

6. Conclusions and Recommendations

In conclusion, this research searches into the transformative potential of integrating the Inter-
net of Everything (loE) into the realm of Green Sukuk to enhance its impact on achieving the Sus-
tainable Development Goals (SDGs). The research recognizes the formidable global challenges
posed by extreme climate change, the health crisis, wars, poverty, and inequality. The United Na-
tions' 17 SDGs were designed to address these challenges, but the COVID-19 epidemic has set
back poverty reduction progress significantly. The research posits that the combination of Islamic
finance, particularly Green Sukuk, and cutting-edge technologies like I0E can offer a promising
solution. Green Sukuk, based on Shariah principles, has emerged as a significant player in sustain-
able finance, yet its full potential remains untapped. The integration of 10E introduces a flexible
and efficient framework capable of monitoring, evaluating, and enhancing the effectiveness of en-
vironmentally conscious projects, thereby accelerating progress toward SDGs.

The research methodology employed a qualitative approach, thoroughly analyzing existing
literature to understand the Islamic finance ecosystem, with a focus on Green Sukuk and the poten-
tial application of IoE. The research emphasizes the importance of communication and information
dissemination among stakeholders and explores the feasibility of incorporating the 10E framework.
The literature review highlights Malaysia's leadership in Islamic finance, particularly in Sukuk is-
suance, and the global trend of increasing demand for green, social, and sustainability bonds. The
observed growth in Islamic green financing aligns with the rising awareness of environmental and
social issues. The findings and discussion reveal that while there is limited research on the specific
intersection of Green Sukuk, 10T, and SDGs, the proposed model of integrating IoE into Islamic
finance, particularly Green Sukuk, holds great potential. The seamless integration of 10E addresses
issues of integrity and communication within the Islamic finance ecosystem, providing timely data
and information sharing among stakeholders.

In essence, this research suggests that the wise use of private resources, combined with the
application of emerging technologies like Green Sukuk and IoE, can contribute significantly to a
future marked by sustainability and equity. By bridging the gap between Islamic finance and tech-
nology, this integrated approach aims to play a vital role in slowing the progression of extreme
poverty and expediting the achievement of the SDGs. The proposed model presents a paradigm
shift, emphasizing innovation, inclusion, and sustainability as key drivers for progress toward
global sustainability goals.
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