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Modeling of development processes of bilateral trade 
and economic integration between countries

Abstract
The article dwells upon the main stages of analyzing economic effects of the free trade area between countries, while reviewing 
features of bilateral trade and economic cooperation between Ukraine and Canada in terms of global transformations. The article 
identifies opportunities and threats as well as strengths and weaknesses of bilateral relations under contemporary integration 
processes, while also providing substantiation of the promising areas of bilateral trade and economic cooperation between 
countries. 
The article comprises a gravity model and a forecast of quantitative indicators related to bilateral trade between Ukraine and 
Canada for the period of up to 2021 developed by the authors based on this model. Using the gravity modeling method, the 
impact of economic crisis manifestations in Ukraine and Canada on trade turnover between them has been assessed, while a 
conclusion has been drawn that the greatest impact on bilateral trade is produced by Canada’s GDP, whereas the change in price 
of logistical costs produces little effect on the turnover. The quantitative indicators of foreign trade between the two countries 
have been forecast under two scenarios: without the free trade area and with the latter created in 2017. Under the first scenario, 
a slight increase in trade turnover is expected due to the slow growth of GDP values both in Canada and Ukraine. Under the 
second scenario, by 2021 the trade turnover between the countries will increase twice and amount to USD 411 million.
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У статті розглянуто основні етапи аналізу економічних ефектів зони вільної торгівлі між країнами. Оцінено особливості 
двостороннього торговельно-економічного співробітництва України та Канади в умовах глобальних трансформацій. 
Визначено можливості, загрози, а також сильні й слабкі сторони двосторонніх відносин в умовах сучасних інтеграційних 
процесів. Побудовано гравітаційну модель і розроблено на її основі прогноз кількісних показників двосторонньої 
торгівлі України й Канади до 2021 р. Обґрунтовано перспективні напрями двостороннього торговельно-економічного 
співробітництва країн.
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1. Introduction 
Globalization processes transform the global economy in-

to an environment of constant interaction between national 
economies, where the main trend implies liberalization of in-
ternational trade relations. Under contemporary conditions, 
Ukraine should see its main task as solving the problem of 
trade dependence on Russia by means of diversifying EU 
partners. Therefore, the main focus of the foreign trade policy 
is the search for new partners not only in the European market 
but also beyond. Trade and economic cooperation between 
Ukraine and Canada proves to be insufficiently researched, 
since in the retrospective context the basis for cooperation 
was formed by cultural relations.

2. Brief Literature Review 
The issue of international economic integration was stu-

died in the works by such national scientists: D. Lukianenko 
[1], O.  Bulatova  [2] and foreign ones: А. Marshall (1954) [3], 
W. Ropke (1957) [4], М. Alle (1959) [5], B. Balassa (1961) [6], 
P.  Streeten  (1964)  [7], J.  Tinbergen (1962) [8], J. Anderson 
(1979) [9] an others. Various aspects of bilateral relations bet-
ween Ukraine and Canada were researched in the works by 
scientists such as Y. Balytska [10], Е. Baran [11], N. Horbatiuk 
[12], М. Doichyk [13], І. Kobuta [14], V. Muzyka [15], N. Ostash 
[16], S. Feduniak [17], P. Chernyk [18] and Y. Shcherbak [19]. 
Their works are based on studying Ukrainian community in 
Canada and political relations between the countries. Howe-
ver, the subject of formation and development of bilateral trade 
and economic relations between Ukraine and Canada seems 
to be currently ignored by domestic researchers.

3. The purpose of the research implies systematic study 
of prerequisites, basic problems and the current state of trade 
and economic cooperation between Ukraine and Canada in 
terms of global transformations.

4. Research methods 
Theoretical and methodological basis of the research com-

prises provisions of economic theory, particularly those of the 
theory of international economic relations in the context of the 
contemporary economic development paradigm. The study of 
theoretical principles of international trade and economic inte-
gration uses the historical and logical method to assess retro-
spective effect of bilateral relations between Ukraine and Ca-
nada; the analysis and synthesis method in determi ning cha-
racteristic features of liberalization and economic benefits of 
the free trade area; the statistical and factorial analysis me thod 
to analyse major trends in the trade and economic coopera-
tion between the countries; the SWOT-analysis matrix tech-
nique in the study of varied scenarios of Ukrainian and Cana-
dian cooperation development in terms of the free trade area; 
the method of economic and mathematical modeling in deve-
lopment of the gravity model of foreign trade turnover between 

the two countries; and the extrapolation method to calculate 
and substantiate forecast indices of external trade for future 
periods.

Taken as a whole, gravity models are one of the methods to 
identify and assess key factors influencing development of inter-
national trade. The models are based on Newton’s law of gravita-
tion: trade scope between two countries depends on the scope 
of their economies and distance between them [20, 145-151]. 
For the first time a gravity model was suggested in works by 
Tinbergen and Anderson. Although, gravity models have been 
used in empirical studies since 1960s, theoretical substantiation 
of the models has a relatively short history [8-9].

The equation suggested by Tinbergen is as follows (see 
formula (1) [21]:

where Fig - trade turnover between countries i and j,
Mi and Mj - gross domestic product of countries i and j,
dij  - factor of trading costs associated with exports, inclu-

ding logistical costs,
ij  - all other factors affecting the export but not forming a 

part of the equation,
 - constants (model parameters).

At present, there are numerous interpretations of this 
model depending on the purpose of modeling. Thus, in a lo-
garithmic form, the gravity equation is expressed by the fol-
lowing formula (2): 

where Fij  - trade turnover between countries i and j,
Mi and Mj - gross domestic product of countries i and j,
Dij  - factor of trading costs associated with exports, inclu-

ding logistical costs,
 - model parameters, 

ij  - all other factors affecting the export but not forming a 
part of the equation.

The model assumes that  and  are positive values, 
while  is a negative one. The gravity model also envisages 
influence by of other variables that can be added to the basic 
equation depending on the purpose of modeling.

Among econometric methods, gravity models are the 
main tool of modelling trade flows of countries. In view of the 
above, based on a detailed analysis of application scopes, 
capacities and restrictions of such models it is suggested 
to apply gravity models for assessing effectiveness of trade 
 coo peration between Ukraine and Canada.

Яценко О. Н.
доктор экономических наук, профессор, кафедра международной торговли, 
Киевский национальный экономический университет имени Вадима Гетьмана, Киев, Украина
Меерс У. Х.
PhD (экономика сельского хозяйства), профессор сельскохозяйственной и прикладной экономики, 
директор международных программ, 
Колледж сельского хозяйства, продовольствия и природных ресурсов (CAFNR), Университет штата Миссури, США;
Адъюнкт-профессор, Школа экономики, управления и статистики, Болонский университет, Италия
Яценко А. Н.
аспирант, Киевский национальный экономический университет имени 
Вадима Гетьмана, Киев, Украина
Билецкая И. И.
аспирантка, Киевский национальный экономический университет имени Вадима Гетьмана, Киев, Украина
Моделирование процессов развития двусторонней торгово-экономической интеграции стран
Аннотация
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Tab. 1: Macroeconomic profile of Ukraine and Canada, 2015

Source: Compiled by the authors based on [24-27]

Tab. 2: Ukraine’s and Canada’s ranking in the world, 2014-2016

Note: U. - Ukraine, C. - Canada
Source: Compiled by the authors based on [28-34]

5. Results 
Under conditions of a globalized world 

economy, international econo mic integration 
and increased interdepen dence of states, an 
important role is ves ted in the international 
trade and economic relations between coun-
tries. Fo reign trade of a country is an impor-
tant prerequisite for its economic growth, as 
it promotes openness of the economy, ente-
ring global market by the country and expan-
sion of the international trade and econo mic 
cooperation. Strengthe ning of integration 
ties is clearly reflec ted by both resolving of 
global challen ges to mankind, reducing and 
canceling reciprocal restrictions aimed at 
impro ving economic efficiency, maintai ning 
and enforcing peace. The purpose of trade 
integration, in turn, implies crea ting condi-
tions for free trade and promoting interna-
tional specialization of states.

Analysis of the economic effects from 
the free trade area is carried out in 3 sta ges: 
ex-ante analysis (preliminary stage), ope-
rational analysis (current stage) and ex-post 
analysis. The first two stages imply assess-
ment of prerequisites, problems and the ac-
tual state of trade and economic cooperation. 
The third stage implies modeling and fore-
casting scenarios of bilateral cooperation de-
velopment along with identifying strategic and 
tactical objectives. One of the methods ap-
plied to assess effectiveness of bilateral trade 
flows, as well as economic effects of the free 
trade area and possible consequen ces of fur-
ther developing integrational coopera-
tion, is the gravity model method.

At the present stage, cooperation 
between Ukraine and Canada is charac-
terized by the high level of political dia-
logue, as evidenced by signing the Road 
Map of Priorities for Canada-Ukraine 
Relations on 24 September 2009 [22]. 
Intensive development of cooperation 
is also indicated by signing a document 
on completion of negotiations on crea-
ting a free trade area between Ukraine 
and Canada on 14 July 2015 in Ottawa 
[23]. In all the jointly signed documents 
the parties emphasize mutual striving to expand cooperation in 
economic, political, humanitarian, cultural and security fields. 

In this context, the research of economic status, special 
aspects of trade profile and cooperation between Ukraine and 
Canada is rather interesting. First of all, we need to consider 
the macroeconomic profile of these countries (Table 1).

The country’s position in the world plays an important 
role, and we can assess it with the help of the world rankings. 
Leading international institutions annually conduct an analysis 
and assessment of the main indicators of the country, inclu-
ding macroeconomic stability, health care, education, level of 
development and market transparency, etc. These studies al-
low us to rank countries according to their economic indexes 
in different categories (Table 2).

The FTA agreement often proves to be one of the first steps 
to expanding trade and economic cooperation, as it helps avoid 
trade barriers between countries. However, removal of trade 
barriers is not the main objective of the FTA creating. The FTA 
agreement establishes a strong foundation for expanding eco-
nomic and trade cooperation between the two countries as well 
as in terms of future cooperation in other high priority fields.

Ukraine has always regarded Canada as an important tra-
ding partner, but only on the long term. Bilateral cooperation 
has changed dramatically during 2014-2015. The main rea-
son was the political situation in Ukraine and cutting exports 
to Russia. Therefore, the main task for Ukraine was search for 
new sales markets, new partners and new opportunities for 

implementing its national interests. Creating a free trade area 
between Ukraine and Canada is Ukraine’s first step in buil ding 
intercontinental pre ferential relations (creating a free trade 
area with a country of another continent). The FTA agreement 
will take effect immediately after settling certain legal forma-
lities and ratification thereof by both countries’ governments. 
Its significant characteristic feature implies different levels of 
economic development of the partner countries, which pro-
duces significant influence on establishing cooperation bet-
ween the states and its consequences in general.

Aimed at determining the main factors influencing stra-
tegic development of Ukraine’s cooperation with Canada for 
the period of up to 2021, a SWOT-analysis was conducted 
(Table 3). Based on the analysis results, the external opportu-
nities and threats as well as internal strengths and weaknes-
ses have been identified. The analysis results indicate pre-
sence of both positive and negative impacts on trade and 
economic cooperation between Ukraine and Canada. Accor-
dingly, four possible scenarios with appropriate substantia-
tion of strategies for cooperation development between the 
two countries have been determined [35].

When combining internal strengths and external opportuni-
ties (S+O), one should expect the best possible scenario from 
Ukraine’s cooperation with Canada. Such a scenario would im-
ply forming a favorable business climate for trade and invest-
ment, creation of new jobs, modernizing domestic enterprises, 
diversification of trade flows and an economic growth in general. 
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Tab. 4: Areas for investment that create jobs and areas where Ukraine 
has competitive advantages

Source: Compiled by the authors based on [36]

Tab. 3: SWOT-analysis of Ukraine’s cooperation with Canada

Source: Compiled by the authors based on own previous research [35]

To implement the above scenario, it is recom-
mended to choose a strategy of profound trade 
integration, which involves active development 
of Ukrainian businesses and entering the Ca-
nadian market with a wide range of products.

A significant advantage of the free trade 
area is also attracting of Canadian investments 
to Ukraine. Canada has always actively sup-
ported Ukraine in all projects and reforms; ho-
wever investments have been fluctuating bet-
ween 0.1-0.2% of the total. In view of the cur-
rent situation in the country, attracting invest-
ment is one of the priorities for Ukraine. At the domestic level, 
areas for investments that create jobs and areas where Ukraine 
has competitive advantages have been defined (Table 4).

Security area was one of the first areas where Ukraine be-
gan to increase cooperation with Canada. Canada has sup-
ported the police reform in Ukraine. Canada also plans to al-
locate USD 8.1 million to Ukrainian law enforcement officers’ 
professional development and to modern technical equip-
ment in 2017, where USD 6.6 million will be used for Ukrainian 
law enforcement officers’ professional development with the 
help of Canadian police trainers [37].

In addition, the technical assistance project has been re-
gistered for a period from 2016 to 2019, with a total of more 
than CAD 21 million. Under this program, 20 Canadian police 
officers will conduct training according to a special program in 
Kyiv. In addition, the Ministry of Internal Affairs of Ukraine has 
developed a plan of possible cooperation with Canada in the 
area of fight against cyber terrorism.

Promising directions of cooperation in this sphere are no-
ted below:
• detection of offences and disclosure of crimes which were 

committed with the use of high information technologies 
(including international and transnational technologies); 

• computer crime prevention. 
It is also planned to consider the allocation of foreign aid 

for the purchase of advanced hardware systems and soft-
ware for the Cyber Police Department of the National Police 
of Ukraine [38].

Another important aspect for Ukraine is implementing the 
Canada-Ukraine Trade and Investment Support (CUTIS), which 
started in February 2016 and covers a five-year period until No-
vember 2020. The project is implemented by The Conference 
Board of Canada together with the Canada-Ukraine Chamber 
of Commerce. The project is funded through the Government 
of Canada with the help of the Ministry of Fo reign Affairs of 
Canada. The total budget of the project is CAD 13.82 million. 
The main purpose of the CUTIS project is to reduce poverty in 

Ukraine and enhance sustainable economic development by 
increasing Ukrainian exports to Ca nada and by encouraging 
investment from Canada to Ukraine.

One of the main purposes of the project is to encourage 
Ukrainian small and medium-sized enterprises (SMEs) to  export 
its products to Canada and to encourage Canadian companies 
to invest in Ukraine. Particular priority is given to SME business, 
which is managed by women. The project is aimed at techni-
cal support in five priority areas of trade and investment, de-
velopment of business relations between Canada and Ukraine 
and support of the Free Trade Agreement between Ca nada and 
Ukraine. The project also plans to cooperate with the central 
and local governments and the private sector to improve their 
ability to use the methods of market analysis in determining 
promising export industries and target markets, and to prepare 
an effective and reasonable trading and investment strategies.

Canada-Ukraine Business Forum was convened on the 
20-21st of June as part of the project. The four main subjects of 
the Forum were: energy, infrastructure, agriculture and IT. Spe-
cial attention was given to alternative energy, namely solar elec-
tric plants and biofuel plants in the Chernobyl’s exclusion zone. 
Considering the fact that the cost of land is the main part of 
the net cost of this type of industry, and the price of rent in the 
 exclusion zone will be much lower, Canadian investors became 
interested in incomplete networks in this area and also in a pos-
sibility of implementing renewable energy projects [39-40].

The Forum is the second bilateral business forum con-
ducted by Canada and Ukraine to support SME business in 
Ukraine. The importance of it cannot be overstated, because 
the meeting of Canadian investors and Ukrainian businessmen 
promotes a lot of opportunities for cooperation and the deve-
lopment of Ukrainian business in accordance with high stan-
dards of the Western world.

Researchers have proved that the position of a state in the 
globalized economy is determined by its comparative advan-
tages, whereas export competitiveness of goods and servi-
ces demonstrates the level of production efficiency in terms 
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of international comparison. Thus, strategic goals 
of domestic economic sectors should imply focus 
on export-oriented acti vity through development of 
promising sectors ensuring compe titiveness of pro-
ducers both in the domestic and world markets.

To determine impacts of an economic crisis in 
one of the partner countries on the other and on 
bilateral trade in general, it is advisable to apply 
the gravity model. To estimate parameters of the 
mo del, we used statistical data relevant to Cana-
da and Ukraine for the period 1999-2015. Accor-
ding with formula (1.2), as Mi and Mj the GDP va-
lues of Canada and Ukraine were used respective-
ly. To measure the distance between the countries 
in this model, different parameters can be chosen 
depending on the tasks and the factual basis of 
the study. This could be geographical distance, 
costs of cargo transportation or the degree of do-
mestic markets closure by means of protectionist 
instruments to imports of goods from the other country. In this 
case, the indicator Dij implies the average world prices on oil, 
since their fluctuations change the costs of transportation, or 
logistical costs (Table 5).

As a result, we obtained the Tinbergen gravity model equa-
tion describing the dynamics of foreign trade turnover between 
Ukraine and Canada for the period of 1999-2015 (Table 6):

ln(Fij ) = -20.842 + 0.953 ln(Mi ) + 0.533 ln(Mj ) - 0.051 ln(Dij ) .

The regression analysis results confirmed the hypothesis 
that increase in the GDP of partner countries positively inf-
luences the volume of foreign trade between them, whereas 
an increase in oil prices directly affecting transport costs pro-
duces a negative impact on the trade volume. The model ve-
rification by Fisher criterion showed that the model is statisti-
cally significant. The significance of the model was also con-
firmed by comparing the actual and modeled values of the fo-
reign trade volume between Ukraine and Canada for the pe-
riod 1999-2015 (Figure 1).

Fig. 1: Actual and modeled values of the foreign trade volume between 
Ukraine and Canada, USD million
Source: Calculated by the authors

Tab. 5: Key source data for building the gravity model

Source: Compiled by the authors based on [24; 41]

Tab. 6: The basic results of the Tinbergen gravity model for Ukraine 
and Canada, 1999-2015

Source: Calculated by the authors

An economic interpretation allows stating that an increase 
of Canada’s GDP by 1% causes a mutual trade turnover in-
crease by 1.4%; whereas a 1% increase in Ukraine’s GDP 
causes foreign trade turnover of the countries increase by 
0.71%; while a 1% increase in oil prices, in turn, causes a 
turnover decrease by 0.01%.

The gravity model allows forecasting the volume of mu-
tual trade for the coming years (Figure 2). Since this model 
has been designed based on indicators without taking into 
consi deration the free trade area, it is clearly seen that the in-
crease is not significant. This can be explained by the World 
Bank forecasting Ukraine’s GDP in 2016 increase only by 2%, 
which will certainly affect the foreign trade volume with Ca-
nada; Canada’s GDP, in turn, will increase only by 1.3%; while 
oil price will fall to USD 45 per barrel, with such a significant 
decrease positively impacting the foreign trade volume (FTV). 
Yet, according to the model, the impact will prove negligible 
as compared to that caused by GDP values [24; 41-42]. The 
results obtained due to the gravity model, as combined with 
expert and authors’ forecasts, allow predicting that by 2021 

the volume of foreign trade turnover will in-
crease twice as compared to 2016, mounting 
to USD 411 million.

Thus, modeling the degree of econo mic cri-
sis manifestations in Ukraine or Canada affec-
ting bilateral trade and economic relations has 
proved the importance of each of the events. In 
our case, it was determined that mutual trade 
turnover between Canada and Ukraine is more 
flexible due to the dynamics of Canada’s GDP 
economic growth, while the second important 
factor is Ukraine’s GDP; the oil price produces 
only a negligible impact. The adequacy of the 
gravity model has been confirmed by the main 
criteria; therefore it can be used as a basis for a 
more advanced research on forecasting deve-
lopment of bilateral trade. It should be also no-
ted that this model can be extended by ad ding 
not only quantitative but also qualitative indi-
ces, enabling to predict an impact of the free 
trade area on the volume of mutual trade.

6. Conclusion 
Thus, international trade and economic 

cooperation between countries in terms of 
global transformation implies creating condi-
tions for free trade, enabling to ensure profi-
tability of the entities engaged in the interna-
tional economic relations, as well as their eco-
nomic growth and social welfare. Trade and 
economic cooperation research methodolo-
gy comprises three stages: ex-ante (prelimi-
nary), operational (current) and ex-post analy-
sis while applying the gravity model.

At the current stage, mutual relations 
bet ween Ukraine and Canada are characte-
rized by a high level political dialogue, which 
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Fig. 2: Forecast of Ukraine-Canada trade turnover during 2016-2021, 
USD million

Source: Calculated by the authors

resulted in signing of the free trade agreement between the 
two states. Based on the above, the priority areas of trade and 
economic cooperation between Ukraine and Canada have 
been identified with Ukraine’s internal strengths and weak-

nesses as well as external opportunities and threats 
taken into account. Expediency of cooperation de-
velopment has been substantiated and a short-term 
strategy of profound trade integration has been sug-
gested with the said strategy providing for an oppor-
tunity of creating a favorable business climate for 
trade and investment, job creation, modernization of 
Ukrainian enterprises, diversification of trade flows 
and economic growth in general.

Using the gravity modeling method, the impact 
of economic crisis manifestations in Ukraine and Ca-
nada on trade turnover between them has been as-
sessed, while a conclusion has been drawn that the 
greatest impact on bilateral trade is produced by Ca-
nada’s GDP, whereas the change in price of logistical 
costs produces little effect on the turnover. Also, the 
quantitative indicators of foreign trade between the 
two countries for the period up to 2021 have been 
predicted under two scenarios: without the free trade 
area and with the latter created in 2017. Under the 
first scenario, a slight increase in trade turnover is 

expected due to the slow growth of GDP values both in Ca-
nada and Ukraine. Under the second scenario, by 2021 the 
trade turnover between the countries will increase twice and 
amount to USD 411 million.
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