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Introduction. Elasticity is a measure that shows how
strongly buyers and sellers respond to changes in market
conditions. Price elasticity of demand for eggs in Lithuania
and Ukraine is presented in this work.

Materials and methods. While measuring price
elasticity of demand for eggs in Lithuania and Ukraine,
statistical data from 2003-2018 gathered by Statistics
Lithuania and State Statistics Service of Ukraine was used.
Data analysis, comparison and generalization were among
the methods used. The annual coefficient of price elasticity
of demand for eggs was calculated using the midpoint
formula. An average, multi-annual coefficient of price
elasticity of demand for eggs was calculated using the
median. To demonstrate the results visually, the graphs
below were used.

Results and discussion. It was established that in 2003—
2018, fluctuation in the retail prices of eggs occurred both in
Lithuania and Ukraine. In Ukraine it was clearer. During the
period under investigation, the tendency to an increase of
retail prices prevailed. To compare 2018 to 2003, the retail
price of eggs in Lithuania increased by 1,9 times, and in
Ukraine by 4,5 times. Despite a rapid increase in price, in
2003-2018 eggs were cheaper in the Ukrainian retail market.

The analysis of demand for eggs in Lithuania and
Ukraine showed that customers reacted to the fluctuation in
prices for just a short period of time. When the price of eggs
increased, the consumption of eggs decreased; later,
however, despite a further increase in price, usage was to
return to the previous level.

Based on the data showing prices and usage, the
coefficients of price elasticity of demand for eggs in
Lithuania (0,28) and Ukraine (0,35) were calculated.

Conclusions. The study shows the hypothesis, that in
Lithuania and Ukraine the demand for eggs is price inelastic,
to be true.
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Introduction

Market conditions are unstable. As they change, so does the demand for, and supply of,
goods. The elasticity index is used to measure these changes. Elasticity is a measure that
shows how strongly buyers and sellers respond to changes in market conditions.

When the demand for a product changes due to its price, it is called price elasticity of
demand. This index indicates how the degree of demand, measured as a percentage, changes
in response to a one percent change in price. Depending on the ratio of change in demand
(%) to change in price (%), this elasticity can be of several kinds. Absolute elasticity is when
a tiny price change (%) precipitates a big change in the amount of demand (%). In this case,
the coefficient of elasticity is infinite. Absolute inelasticity is when the change in price does
not affect the change in the amount of demand. In this case the coefficient of elasticity equals
zero. Cross-price elasticity shows the strength of connection between the change in price (%)
of one good and the change in quantity (%) of another good. Relational elasticity is when the
prices change by a smaller amount (%) than the amount of change in demand (%). The
coefficient of elasticity is then higher than one. Relational inelasticity is when the change in
price (%) is higher than the amount of change in demand (%). In this case the coefficient of
elasticity is smaller than one.

Price elasticity of demand is determined by a multitude of factors: availability of
substitutes, household income, consumer preferences, the expected duration of the price
change, and the product's share of a household's income [11]. Multiple factors work
collectively to shape goods demand including traditional economic determinants as well as
non-traditional determinants such as health, nutrition, and food safety information; changing
product characteristics and new product developments; and shifts in consumer demographics
and lifestyles [16].

A variety of economic studies in foreign countries has shown that the demand for victuals
is prices inelastic. R. Pomboza and M. Mbaga [12] analyse enquiries into elasticity of demand
for victuals conducted in Canada in 20 years. The authors they mention have performed
multiple enquiries into elasticity of demand for victuals; these have unanimously shown
demand for victuals to be inelastic.

In 2010, scientists at Yale University [1] carried out a study in which they reviewed 160
existing studies about price elasticity of demand for main food products. Having summed up
the examined data, they presented the average level of price elasticity of demand for various
food products in the US between 1938 and 2007. This study also affirmed that demand for
food products is inelastic. In their list, the smallest price elasticity of demand (the coefficient
of 0,27) was assigned to eggs.

Small price elasticity of demand for victuals is also mentioned in the works of C.A. Gallet
[5, 6], and also R. Green et al. [7], where the authors drew their estimates of own—price
elasticities for food from 136 studies in 162 countries.

The abundance of scientific studies in foreign countries about this topic affirms that
observation of demand is important. Even when indicators are established, it is useful to
renew the calculations, as the market does not stand still. Over time, new dimensions of
demand may arise and the relative importance of previously examined determinants may
adjust in response to new information and economic conditions. An on-going demand
estimation is important for informed decision-making by industry stakeholders and policy
makers [9]. Food demand elasticities are important criteria often used to analyse long-term
projections in order to assess the effects of political reforms or to shed light on a variety of
issues.
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Very few studies have been conducted to investigate the price elasticity of demand for
food products in Lithuania and Ukraine. In addition, these studies have been conducted for a
long time ago and are of little relevance to this day. For example, the price elasticity of
demand for food products in Lithuania has been examined in 2013 (eggs in the period 2003—
2012) [13]. The price elasticity of demand for food products in Ukraine was examined in
several works in 2005 (chocolate in the period 2001-2004) [3] and 2013 (fish in 2005) [12].
Due to such scarce research and old information this research was aimed at determining
the elasticity of demand for eggs in relation to the changes in price of eggs in Lithuania and
Ukraine. To achieve this aim, (1) a review of the literature on estimates for elasticity of food
demand was conducted, (2) a review of prices and consumption of eggs was performed and
(3) price elasticity of the demand for eggs in Lithuania and Ukraine was calculated.
Eggs were chosen for the study because they are relatively cheap in comparison with
other livestock products. They are easily available on the market and easy to process, so eggs
are always considered an important commodity to many consumers.

Materials and methods

To discover what results other scientists obtained while researching the elasticity of
victuals, the works of other authors were examined, applying the methods of theoretical
analysis, data interpretation, synthesis, logical comparison, systematization and
generalization. While calculating price elasticity of demand in Lithuania and Ukraine, the
statistical data from 2003-2018 collected by Statistics Lithuania and State Statistics Service
of Ukraine was used. The monthly data is aggregated into yearly frequency using average
values. The methods of statistical data analysis, comparison and generalization were applied.
The coefficient of price elasticity of demand can be calculated by several methods:

* The Percentage Method. This method measures price elasticities of demand on the
basis of a demand schedule and computes the percentage change in the quantity of a
commodity demanded resulting from a given percentage change in its price [18].

* Point-price elasticity of demand. The point elasticity of demand method is used to
identify change in demand within the same demand curve. However, this formula is
inappropriate when price and quantity changes are large.

* Arc elasticity or Midpoint formula. The advantage of the midpoint method is that one
get the same elasticity between two price points, there is no matter a price increase or
decrease. It is because the formula uses the same base for both cases [23]. However, the
greater the arch of the actual demand curve is over that range, the worse this estimation of its
elasticity will be, because this formula implicitly presumes the part of the demand curve
between those points is linear.

* The Total Outlay Method. This method compares the total expenses of a consumer
both before and after the change in price. In this way, it is find out whether price elasticity of
demand for a good is elastic, unity or less elastic. [18].

The coefficient of price elasticity of demand for eggs was calculated referring to various
scientists [2, 3, 4, 8, 10, 13, 14] who offer the midpoint formula:

Qq
(le+Qd2)/2
AP
(R+P)/2

|Eal=
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where Ed is the coefficient of price elasticity of demand for eggs, Qq is the amount of eggs
consumed, AQyq is the change in amount, P is the eggs price, AP is the change in price.

As the annual elasticity indices for each of the countries under study had some unusual
deviations, the average multi-annual coefficient of price elasticity of demand for eggs was
calculated using a median. When the curve of demand has a negative slope, the value of
elasticity is negative. Economists agree that the further the coefficient of elasticity is from
zero, the more elastic the demand is. Thus, in this article, the absolute size of elasticity was
used. The significance for this study was chosen at 5 % level.

To demonstrate the results clearly, the graphs below were used. Our conclusions were
offered using the method of generalization.

Results and discussion
Tendencies of price and consumption

The review of literature has shown that scientific research about price elasticity of
demand for victuals is abundant. Price elasticity of the demand for individual victuals,
however, was little researched in Lithuania and Ukraine. Theoretically, it is plausible that
demand for eggs in both countries is price inelastic, yet indicators of elasticity had not been
calculated in recent years. This work used the indicators of retail price and consumption of
eggs in Lithuania and Ukraine. To avoid the derogations due to big seasonal fluctuations
(which are especially relevant to egg price), and to avoid distortions (which could be
produced during a short period of investigation when the users adapt to new conditions),
annual indicators were taken and the period of 16 years was chosen.

Statistical data [18] indicates that the retail price of eggs in Lithuania in
2003-2018 increased by 1,9 times on average (Figure 1). The highest price recorded during
this period was greater than the lowest by more than 3 times.
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Figure 1. Retail price of eggs in Lithuania in 2003-2018
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In Lithuania in 2003—-2018, the retail price of eggs grew in three stages. The first began
in 2004 and continued until 2008. Over three years and nine months, the price increased by
2,4 times. Then, the retail price of eggs decreased for several years. In August 2011, it reached
its lowest level at almost 24 per cent below March 2008. Straight after that, however, the
second, rapid, stage of increasing prices began. Over eight months, the retail price of eggs
in Lithuania increased by more than 1,7 times. These changes in the retail price of eggs were
not unexpected. The reasons for this growth were twofold. First, the price increased (just as
every year) due to seasonality. The other reason was the change made by the European Union
to its requirements for the keeping of laying hens, starting in 2012. The latter condition had
the biggest influence on the unusual increase in price. Finally, in 2012, after Easter, the retail
price of eggs in Lithuania decreased; yet it was higher than in the corresponding period of
previous years. On average in 2012, the retail price of eggs was higher by almost a third than
in 2011 and exceeded by more than a tenth its previous high point in 2008. In 2013 the retail
price of eggs decreased until July. Later, there came a gradual growth in price that continued
until the beginning of 2018. Then, over four years and seven months, the retail price of eggs
increased by 45 per cent.

During the period under investigation, 2003—2018, the annual consumption of eggs per
capita in Lithuania increased by 33 per cent (Figure 2) [21].
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Figure 2. Consumption of eggs per capita in Lithuania in 2003-2018

A more detailed analysis reveals that each change in the price of eggs exerted only a brief
influence. When the price increased or decreased, the demand for eggs was deflected to the
opposite side. Yet when consumers got used to the changes in price, the demand for eggs
would subsequently begin to grow.

In 2005 and 2006 the price of eggs in comparison to the previous year increased 7 per
cent and 15 per cent. At that time, demand decreased by 9 and 2 per cent. Later, the price
grew further; when users did not find suitable substitutes for eggs - despite their growing
price - their demand also grew until it reached a level similar to that prevailing before the
growth in price. A similar sequence occurred in 2012. When price grew by 32 per cent, the
consumption of eggs in Lithuania decreased by 7 per cent.
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Retail price of eggs in Ukraine in 20032018 was on average 16 per cent lower than in
Lithuania (Figure 3) [17, 19, 20].
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Figure 3. Retail price of eggs in Ukraine in 2003-2018

In Ukraine the retail price of eggs was marked by clearer seasonal fluctuations than in
Lithuania. During the period under investigation, the difference of retail price of eggs in the
summer-winter season was 17 per cent in Lithuania, then in Ukraine this indicator was as
much as 63 per cent.

In 2003-2018 the retail price of eggs in Ukraine, just as in Lithuania, grew, but by
significantly more, 4,5 times. The difference between the lowest and the highest price in this
period was on 6,7 times.

In Ukraine, in 2003-2018, the retail price of eggs grew in two stages. The first continued
from the middle of 2003 until the beginning of 2010. Then, over six years and ten months the
price increased by 3,9 times. Later, the retail price of eggs decreased for several years. In
June of 2013, it reached its lowest level, 2,2 times below March 2010. Then, the second stage
of price growth began, which lasted until the beginning of 2018. Retail price of eggs in
Ukraine grew by more than 3,8 times over four years and eight months. In comparison to
Lithuania, all the fluctuations in egg price in Ukraine were markedly higher. In Ukraine they
were influenced by seasonal fluctuations, global egg price tendencies and inflation in the
country.

During the period under investigation in 2003-2018, the annual consumption of eggs per
capita increased by 28 per cent (Figure 2) [15]. But the biggest leap in consumption in
comparison to 2003 happened in 2011 and 2014, when it was 45 per cent. After 2014
somewhat fewer eggs were used in the country.
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Figure 4. Consumption of eggs per capita in Ukraine in 2003-2018

In Ukraine, just as in Lithuania, the consumption of eggs depends little on trends in
price. In this country in 2003-2010 when the retail price of eggs increased, the consumption
of these products simply increased. Somewhat fewer eggs were used in Ukraine just after
2014, when the price of the eggs was to increase significantly over a relatively short time. In
Lithuania, a similar situation took place in 2012. Yet experience was to show that the
consumption of eggs would quickly return to previous level. Therefore, it is plausible that in
Ukraine, too, the consumption of these products will go back to the level of 2011-2014.

Price elasticity of demand

These changes in the consumption of eggs and in their retail prices allows one to suppose
that in both Lithuania and Ukraine, just as in those countries where the above-mentioned
scientists conducted their research, there was a price inelasticity of demand for eggs. To
confirm such a hypothesis, calculations based on statistical data were conducted, based on
the formula shown above. They showed that, in the long term, and in both countries, the
demand for eggs is price inelastic and statistically significant (p = 0,00 < 0,05).

The results obtained show that, in spite of the fact that the indicator of elasticity in the
course of separate years fluctuated from one side to the other, the multiannual tendency in
Lithuania was, the demand for eggs to be relatively price inelastic (0,28). Its inelasticity level
was similar to that in the case of the USA (0,27), where scientists examined the experience
of almost 70 years [1]. In Ukraine price elasticity of the demand for eggs in 2003-2018 was
just a little higher (0,35) than in Lithuania. Yet in this country the demand for eggs was price
inelastic too.

The results allow us to suppose that, despite changes in the price of eggs, their
consumption, taking the long view, would not be significantly altered unless other conditions
were also to change. The situation could be changed by innovations in science and the food
industry, which would allow other nutritional products for humans to be substituted for eggs.
There are scarcely any natural substitutes for eggs and, at this point, the various mixtures
consisting of several elements of vegetable or animal origin cannot be substituted for eggs.
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Figure 5. Price elasticity of demand for eggs in Lithuania and Ukraine in
2003-2018

There are no studys that provides consistent observation of price elasticity of demand for
food in the Lithuania and Ukraine. This study set out to address this gap by estimating price
elasticity of demand for egg. The results obtained here are recommended for the use of
manufacturers. If producer want successfully compete on a market, he have to have relevant
information. Talking about marketing, it is impossible to conduct an effective policy, to plan
production and other processes without exact knowledge about the demand for the product
ant its determinants. The price elasticity of demand is the most important thing that a producer
should know. Knowledge of elasticities allow to gain a sense of how markets and the
consumers react to price changes. It allow producers to make the most effective production,
pricing and advertising decisions targeting either sales or profit magnification.

The results might also be useful to the government sector in making various decisions,
carrying out calculations and forecasting. To increase the efficiency of the tax system, tax
authorities should know price elasticity for each product and service in the market, also
regularly estimate elasticity after the change of consumer priority or after the new products
entreance in the market, because they can affect elasticity of demand for existing products.

Knowledge of price elasticity of demand for food allow the government sector to
estimate the market conditions, to make informed decisions in the context of food assistance
programmes, to ensure that the vulnerable segments of the population have access to food
and which food stuff to target in food aid programmes.
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Alas, price elasticity of demand for eggs is not favourable to consumers. They are,
however, the ones whose actions produce the phenomenon; therefore, by being better
informed and by showing more initiative, consumers could change the situation to their own
advantage by always searching out new substitutes for eggs.

The regular need for knowledge of the price elasticity of demand suggests that periodic
calculations of this indicator should be carried out in the future, not only for eggs but also for
all other important food products. This information could be used by both the private and
public sectors to make important decisions.

Conclusion

While analysing the retail price of eggs in Lithuania, it was established that over the
period 20032018 it increased by 1,9 times. This growth in price occurred in several stages.
From 2004 to 2008, the retail price of eggs increased by 2,4 times. After a small decrease in
2011-2012, a rapid and significant second leap in price occurred; over eight months the price
increased more than 70 per cent. After a period of decreasing prices in 2013, the third growth
period in the retail price of eggs began. It went on until 2018 and during that period the price
increased by 45 per cent.

In Ukraine the retail price of eggs during the period under investigation was lower than
in Lithuania; nevertheless, the fluctuations were more pronounced. In 2003-2018, the retail
price of eggs increased by 4,5 times. This growth of price happened in several stages. In
2003-2010, the retail price of eggs increased by 3,9 times. Until the middle of 2013, a
decrease in price ensued, and later the second stage of price growth began, which continued
until 2018. During that period, retail price grew by 3,8 times.

The analysis of egg demand in Lithuania and Ukraine shows that consumers reacted to
changes in price for just a short time. When the price grew, consumption of eggs was to
decrease somewhat, but, despite the fact that the price was then to grow further, consumption
would return to the previous level.

Using data for price and consumption over 16 years, the coefficients of price elasticity
of demand for eggs in Lithuania and Ukraine were calculated. These calculations showed
that demand for eggs in both countries was price inelastic. The average coefficient of
elasticity during the period under investigation in Lithuania was 0,28 and in Ukraine it was
0,35.

The results obtained here are recommended for use by the production and government
sectors in planning their activities and in forecasting future results. Consumers who want to
change the situation into one more favourable to themselves, should find substitutes for eggs.
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