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ABSTRACT 

While the FinTech sector is expanding rapidly and making up a larger share of the whole finance 

sector, and Lithuania taking measures in order to attract more FinTech companies, the need to 

determine the dependency between FinTech and a country’s competitiveness arises. The purpose 

of this article is to evaluate FinTech influence on a country’s competitiveness. Theoretical part of 

the article defined FinTech and competitiveness as terms. FinTech ecosystem and classification 

of firms were also analysed. Six macroeconomical indicators that could possibly influence a 

country’s competitiveness were distinguished. Furthermore using the correlation-regression 

analysis method, FinTech influence on the six macroeconomical indicators, that are expressed 

quantitatively and define a country’s competitiveness, was determined. According to the results 

of the research, FinTech influences four of the six selected macroeconomical indicators, these 

indicators are – GDP, average annual wage, unemployment and exports. 

Keywords: FinTech, financial technologies, competitiveness, GDP, unemployment, exports,  

                       productivity, income inequality, wage 

Introduction 

Research relevance: According to the Ministry of Finance of the Republic of Lithuania (2017), the 

term „FinTech“ is used to describe new decisions that reflect the growing development of 

processes, commodities or business models related to innovation in the financial service sector. 

The main objective of this sector is making financial services faster, cheaper, safer and more 

effective. Growth of this segment of the financial sector in Lithuania is highlighted in Invest in 

Lithuania (2019) agencies report. Based on this report FinTech sector having doubled in the past 
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two years is experiencing dramatic growth. The number of FinTech companies in Lithuania 

during 2014-2019 has more than tripled and the number of employees in 2018 compared to 2017 

in the FinTech sector has increased by 37 percent. Keeping in mind the fact that Lithuania is 

taking measures in order to attract more FinTech companies, the necessity to determine FinTech 

influence on a country‘s competitiveness arises. Therefore influence of the FinTech sector to the 

country‘s competitiveness is a relevant subject. 

Research problem. Does FinTech influence a country‘s competitiveness? 

Research object – Financial Technologies (FinTech). 

Research novelty – while analysing scientific literature, no articles matching or similar to the 

subject were found, thus the subject is new and relevant, especially keeping in mind, that the 

FinTech sector experienced dramatic growth only recently and that there is no unanimous 

database, where statistical FinTech data from various countries could be found. 

Research objective – assess FinTech influence on a country‘s competitiveness. 

Research tasks: 

1. Analyse theoretical aspects of FinTech. 

2. Define competitiveness and factors influencing it. 

3. Determine whether FinTech influences a country‘s competitiveness. 

4. Assess FinTech influence to a country‘s competitiveness indicators. 

Research methods – analysis of scientific literature, correlation-regression analysis, 

systematization and comparison of statistical data. 

1. Theoretical aspects pertaining FinTech 

1.1 FinTech 

FinTech covers digital innovations and technology-enabled business model innovations in the 

financial sector (Philippon, 2016). Such innovations can disrupt existing industry structures and 

blur industry boundaries, facilitate strategic disintermediation, revolutionize how existing firms 

create and deliver products and services, provide new gateways for entrepreneurship, 

democratize access to financial services, but also create significant privacy, regulatory and law 

enforcement challenges. Examples of innovations that are central to FinTech today include crypto 
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currencies and the blockchain, new digital advisory and trading systems, artificial intelligence 

and machine learning, peer-to-peer lending, equity crowd funding and mobile payment systems 

(Philippon, 2016). 

Nicoletti (2017) From around 1866 to 1967, the financial services industry, while heavily 

interlinked with technology, remained largely an analog industry, at least in its public image. 

This is the period of fintech 1.0. 

From 1967, the development of digital technology for communications and processing of 

transactions increasingly transformed finance from an analog to a digital industry. By 1987 at the 

latest, financial services, at least in developed countries, had become not only highly globalized, 

but also digitized. This period of fintech 2.0 continued until 2008. (Nicoletti, 2017). Since 2008, a 

new stage has started (fintech 3.0). New startups and established technology companies have 

begun to deliver financial products and services directly to businesses and consumers (Nicoletti, 

2017). 

Nowadays, industry 4.0 is a vision of an increased connection between physical and virtual 

industrial machines (Schlechtendahl, Keinert, Kretschmer & Lechler, 2014). This 

computerization of manufacturing brings many benefits, allowing data gathering, integration, 

and analysis on a scale not seen earlier (Nicoletti, 2017). Table 1 lists FinTech definitions 

according to different authors. 

Table 1. FinTech definitions according to different authors (compiled by authors) 

Author, year FinTech interpretation 

 

Ministry of Finance of 

the Republic of 

Lithuania (2017) 

FinTech - new decisions that reflect the growing 

development of processes, commodities or 

business models related to innovation in the 

financial service sector. 

 

 

 

Sanicola (2017) 

FinTech companies are businesses that facilitate 

new technology, which would create new and 

better financial services to both consumers and 

businesses. This involves various companies, 

which can operate within finance management, 

insurance, payment, wealth management or other 

areas. 
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Kagan (2019) 
Financial technology (FinTech) is used to 

describe a new technology that aims to better and 

automate the use of financial services. 

 

Oxford dictionary (2019) 
Computer programs or other technologies used 

to sustain and facilitate bank and financial 

operations. 

Based on interpretations of different authors FinTech is a financial sector, that facilitates 

innovation in the finance sector nad aims to better and automate financial services. 

FinTech ecosystem and company classification 

One American research company group „CB Insights“, which works with investors and investor 

databases has created a FinTech periodic table. According to Ryabova (2015) FinTech periodic 

tables differentiates seven types of ogranisations based areas of operation: 

1. Lending. Private landing companies, P2P-lending, lending platforms using machines 

learning technologies and algorithms to assess creditworthiness. 

2. Payments or Billing Tech. Payments processing, bill preparing. 

3. Personal Finance or Asset Management that help in managing personals bills, accounts, 

credits, investments. 

4. Money Transfer or Remittance. P2P-platforms to transfer money between clients 

across countries. 

5. Digital currency. Software in the digital currency sphere. 

6. Institutional tools providing tools to banks, hedge funds, mutual funds or other 

institutional investors. 

7. Equity crowdfunding - platforms for providing monetary contribution for projects or 

companies. 

Lee & Shin (2018) have identified five main elements of the FinTech ecosystem (Figure 1): 
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1. Fintech startups (e.g., payment, wealth management, lending, crowd funding, capital 

market, and insurance fintech companies). 

2. Technology developers (e.g., big data analytics, cloud computing, crypto currency, and 

social media developers). 

3. Government (e.g., financial regulators and legislature). 

4. Financial customers (e.g., individuals and organisations); and 

5. Traditional financial institutions (e.g., traditional banks, insurance companies, stock 

brokerage firms, and venture capitalists). 

 
Figure 1. Five elements of the FinTech ecosystem (Lee & Shin, 2018) 

These elements symbiotically contribute to the innovation, stimulate economy, facilitate 

collaboration and competition in the financial industry, and ultimately benefit consumers in the 

financial industry. 
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In today’s financial services sector, FinTech start-ups offer consumer-oriented banking, 

insurance, and other financial services. They are the key innovation driver with experts 

predicting a very promising future. Offering innovative financial services as asset-light and 

compliance-easy organizations, FinTech start-ups evolve into challenging competitors and strong 

allies of traditional financial institutions. By 2020, FinTechstart-ups are estimated to handle over 

20% of the financial service business (Gimpel, Rau & Roglinger, 2017). Financial customers are 

the source of revenue generation for fintech companies. While large organizations are important 

sources of revenue, the predominant revenue source for fintech companies are individual 

customers and small and medium-sized enterprises (SMEs) (Lee & Shin, 2018). 

Traditional financial institutions are also a major driving force in the fintech ecosystem. After 

realizing the disruptive power of fintech and dwindling window of opportunities to blunt 

fintech’s impact on the market, traditional financial institutions have been reevaluating their 

existing business models and developing strategies to embrace fintech innovation (Lee & Shin, 

2018). Technology developers provide digital platforms for social media, big data analytics, 

cloud computing, artificial intelligence, smart phones, and mobile services. Technology 

developers create a favorable environment for fintech startups to launch innovative services 

rapidly (Lee & Shin, 2018) 

Development of the financial technology sector is envisaged in the government program 

approved by the parliament of the Republic of Lithuania and also in the operational strategy of the 

Bank of Lithuania. Lithuanian breakthrough in this area is positively received by residents more 

interested in innovation as well as both Lithuanian and foreign media (including BBC, Forbes, 

Bloomberg), that introduces Lithuania as a country open to advancement and innovation 

(Ministry of Finance of the Republic of Lithuania, 2019). 

Theoretical aspects pertaining a country‘s competitiveness 

A country‘s competitiveness and the place of exports have long been important public 

consideration subjects in various countries around the world. There topic is important not only to 

academics and experts, but also politicians who are always amidst of making decisions regarding 

a country‘s unilateral and multilateral regulation of economic relations, which often do not match 

recommendations of analysts (Vilpišauskas, 2004). 

Competitiveness expresses relative, that is relative company, economy branch, region, country or 

a group of countries (economical, social, technological, etc.) position based on other companies, 

economy branches, countries and groups of countries (Navickas, Malakauskaitė, 2010). Thus in 

order to assess FinTech influence on a country‘s competitiveness the assessment will be conducted 

on a macro scale. Table 2 lists different competitiveness interpretations based on different authors. 
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Table 2. Competitiveness interpretation according to different authors (compiled by 

authors) 

Author, year Interpretation 

Aiginger, Barenthaler-Sieber & 

Vogel (2013) 

 

Ability of a country (region, location) to deliver the 

beyond GDP goals for its citizens. 

World Economic Forum (2016) The set of institutions, policies and factors that 

determine the level of productivity of a country 

 

 
Business Dictionary (2019) 

Ability of a firm or a nation to offer products and 

services that meet the quality standards of the local and 

world markets at prices that are competitive and provide 

adequate returns on the resources employed or 

consumed in producing them. 

 

Cambridge Dictionary (2019) The fact of being able to compete successfully with 

other companies, countries, organizations etc. 

Based on listed interpretations it can be seen that competitiveness is described very differently 

according to different authors. 

Competitiveness has been widely analysed in scientific literature. Vilpišauskas (2004) analysed 

international competitiveness and Lithuanian export policies. One of the article conclusions lists 

export policy, author claims that export policy and it‘s measures have to be linked to country‘s 

(companies) competitiveness condition improvement. Based on this, a conclusion can be made, 

that export may influence a country‘s competitiveness. 

Bruneckienė (2010) analysed and assessed country‘s regional competitiveness using different 

methods. Research showed that a country‘s regional competitiveness cannot be fully reflected by 

a single economical and/or social micro or macro scale indicator as well as indicator comparison 

between similar indicators of other regions, therefore a complex competitiveness assessment is 

necessary (Bruneckienė, 2010). 

Staskevičiūtė & Tamošiūnienė (2010) analysed a country‘s competitiveness: evolution of the 

concept over time. Main aspects pertaining a country‘s competitiveness were identified based on 

different authors. These aspects were broken down by authors into social welfare, employment, 

productivity, trade, appeal, objectives, politics, flexibility and growth. 
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Rakauskienė & Tamošiūnienė (2013) researched indicators influencing a country‘s 

competitiveness. The paper listed the world competitiveness index structure based on indicator 

areas. Identified as macroeconomic environment indicators were – health and primary 

education, higher education and studies, product market effectiveness, financial market growth, 

market size, etc. 

Aiginger, Barenthaler-Sieber & Vogel (2013) define six main (traditional) marcoeconomic 

indicators that influence a country‘s competitiveness. These indicators are: employment, 

unemployment, GDP per capita, budget deficit, country debt, current account. Social indicators 

were described as wage, poverty level, income inequality. 

Matuzevičiūtė, Vaitiekūnaitė & Butkus (2015) assessed European Union countries 

competitiveness and it‘s determinants. The paper identified these determinants as labor market, 

marcoeconomical situation, scientific infrastructure and technological improvement, product and 

service market as well as education. Most of these determinants were expressed as GDP or a 

ratio of this indicator. Results of the analysis showed that despite countries economic and social 

development level, competitiveness is mostly influenced by the ratio of employed and 

unemployed persons and export, GDP per capita. The least influential indicators for a country‘s 

competitiveness were noted as productivity and unemployment indicators, work force share with 

a higher education. It was also determined that even household expense and per capita 

expenditure on research and development variations are significant to very competitive 

countries. Increase of per capita expenditure on research and development, have a significant 

positive impact on a country‘s competitiveness, GDP per capita and productivity per hour 

indicator increase is influenced by increasing export per capita (Matuzevičiūtė, Vaitiekūnaitė & 

Butkus 2015). 

Authors Djogo & Stanisic (2016) were researching whether the World Competitiveness report is 

a valid macroeconomical competitiveness gauge. According to authors, a few main 

macroeconomical indicators, that are expressed quantitatively and possibly influence a country‘s 

competitiveness are: 

- GDP (GDP, GDP per capita, GDP annual growth) 

- Wage 

- Income inequality 

- Export 

- Employment and unemployment 

- Productivity. 

2. Assessment methodology 
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Assessment will be conducted to determine FinTech influence on Lithuania‘s competitiveness, 

therefore this assessment will utilize Invest in Lithuania agency‘s „The FinTech Landscape in 

Lithuania“ report, that lists FinTech company number in Lithuania in the timeframe of 2014- 

2019. Maroeconomical indicator data that includes GDP, average annual wages, income 

inequality, unemployment, productivity will be sourced from Eurostat, OECD, World Bank 

databases. Correlation-regression analysis method to conduct the assessment of FinTech 

influence on a country‘s competitiveness will be used. 

Correlation 

Correlation coefficient is a measure of linear association between two variables. This correlation 

coefficient is between the value of -1 and +1. Usually in scientific research Y is considered as a 

dependant variable and X is considered as an independent variable. 

Often when analysing the variance of values of quantitative variables X and Y, a question needs to 

be answered, are observed variables dependent or independent? What is the relationship 

tendency between X and Y? For example, while X increases, an increase or decrease tendency of 

Y variable can be observed. This tendency can be monotonous (when all X value connections 

between X and Y is the same, for example when X values increase, Y values also always 

increase) or non monotonous. What is the type of this statistical connection? It can be linear or 

non-linear (square, logarithmic, exponential, etc.). Statistical connection tendency and type is 

often assessed with X and Y variable scatter diagram (Janilionis, 2011). Correlation coefficient is 

calculated based on this formula (Corporate Finance Institute, 2019). 

 

 

 

Table 3 describes what kind of assessment should be made based on the correlation coefficient 

between variables. 
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Table 3. Interpretations of correlation coefficient (Mukaka, 2012) 

Correlation value Interpretation 

0.90 to 1.00 (-0.90 to -1.00) Very strong positive (negative) correlation 

0.70 to 0.90 (-0.70 to -0.90) Strong positive (negative) correlation 

0.50 to 0.70 (-0.50 to -0.70) Medium positive (negative) correlation 

0.30 to 0.50 (-0.30 to -0.50) Weak positive (negative) correlation 

0.00 to 0.30 (0.00 to -0.30) Negligible correlation 

 

As seen in table 3, correlation coefficient intervals and appropriate interpretations are listed. 

According to Mukaka (2012) when the correlation coefficient is between 0,9 and 1 (-0,9 and - 1) 

– a very strong positive (negative) correlation connection is observed, from 0,7 to 0,9 (-0,7 to -

0,9) – strong positive (negative) correlation, from 0,5 to 0,7 (-0,5 to -0,7) – medium positive 

(negative) correlation, from 0,3 to 0,5 (-0,3 to -0,5) – weak positive (negative) correlation, from 0 

to 0,3 (0 to -0,3) – negligible correlation. 

Linear regression model 

Linear regression equation shows how change in independent variable, in this case variables, 

changes the dependent variable. This equation will be important for this assessment because it 

will show what kind of influence dependent variable facilitates towards the independent 

variables, for example when an independent variable increases, the dependent variable also 

increases, this would be described as a positive influence. 

Linear regression model is comprised of a dependent variable Y and an independent variable X 

or other independent variables. The second (Janilionis, 2011) describes the linear dependency 

between X and Y variables. 

 

In the second formula β0 module is intercept, which is crossed by a line in Y axis, coefficient β1 

is called slope and is equal the tangent of the angle formed by the regression line with the X axis 

(Janilionis, 2011). Calculation B0 and B1 is listed in formulas 3 and 4 (Janilionis, 2011):
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In formulas 3 and 4 the stroke over x and y marks the average of variable values. 

Regression function hypothesis verification 

In solving regression analysis problems, the question of interest is often whether the independent 

variable X influences the change in Y. Usually X influence to Y is verified with a null hypothesis 

H0 : β1 = 0, coefficient next to X population is equal to zero. Alternative hypothesis Ha : β1 ≠ 0 

means the existence of linear dependency between X and Y variables (Janilionis, 2011). If an 

observed significance value p ir lower than the chosen confidence level α, then null hypothesis is 

discarded (Janilionis, 2011). Scientific research often uses α = 0,05 confidence level thus the 

final p value should be equal to 0,05 or lower, for the purpose of rejecting null hypothesis and for 

the variable to be considered significant, in cases of p > 0,05 variable is considered insignificant. 

To summarize in this specific case regression calculations will be made for each 

macroeconomical indicator, if p value is higher than 0,05, then FinTech and that specific variable 

will be considered independent from each other. Once regression calculation with all chosen 

macroeconomical indicators is complete, FinTech influence on a country‘s competitiveness will 

be determined, this influence can be either positive or negative. 

3. FinTech influence on a country‘s competitiveness assessment 

In order to assess FinTech influence on a country‘s competitiveness, this assessment used 2014-

2019 timeframe statistical data, which were comprised of FinTech companies in Lithuania, GDP 

is expressed in millions of Eur., export is expressed as millions of Eur., average annual wage 

(AAW) is expressed in euros, productivity is expressed in a percentage, unemployment is 

expressed in a percentage and income inequality is expressed in a coefficient. Table 4 displays 

summarized correlation-regression analysis results. 
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Table 4. Correlation-regression analysis results (calculated and compiled by authors) 

Indicator R R2 P Regression equation α 

GDP 0.9967 0.9919 0.0000159 y = 74.55x+32743.37 0.05 

Export 0.9524 0.9071 0.0033 y = 64.94x+25077.32 0.05 

AAW 0.9879 0.9759 0.000219 y = 25.87x+9208.97 0.05 

Productivity 0.5602 0.3138 0.2476 y = 0.016x+0.27 0.05 

Unemployment 0.8579 0.7360 0.0288 y = -0.015x+7.08 0.05 

Income 

inequality 

 

0.1305 

 

0.0170 

 

0.8052 

 

y = -0.001x+7.05 

 

0.05 

Table 4 displays summarized results of the analysis. According to the results, in this case 

FinTech influences a country‘s competitiveness through GDP, export, AAW and unemployment. 

Other indicators are discarded due to a high p value, which is over 0,05. This value indicated that 

productivity and income inequality are not influenced by FinTech in Lithuania. 

GDP and FinTech correlation coefficient is the largest of all indicators and is close to a 

functional level. Determination coefficient indicates that 99,19 percent of the GDP value scatter 

can be explained by FinTech value scatter. P value is also the lowest this indicates, that the result 

is statistically significant and the variables dependent on each other. Regression question 

indicates that an increase in FinTech value facilitates increase in GDP value. 

Export and FinTech correlation coefficient is also quite large at 0,9524 this indicates a very 

strong positive dependency. Determination value shows that 90,71 percent of export value scatter 

can be explained by FinTech scatter. P value is lower than 0,05, this indicates, that the result is 

statistically significant and the variables dependent on each other. Regression question indicates 

that an increase in FinTech value facilitates increase in export value. 

AAW and FinTech correlation coefficient is higher than export at 0,9879. This indicates a very 

strong positive dependency. Determination value shows that 97,59 percent of AAW value scatter 

can be explained by FinTech scatter. P value is lower than 0,05, this indicates, that the result is 

statistically significant and the variables dependent on each other. Regression question indicates 

that an increase in FinTech value facilitates increase in AAW value. 
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Unemployment and FinTech correlation coefficient is a bit lower than other indicators at 0,8579, 

this indicates a strong positive dependency. Determination value shows that 73,60 percent of 

unemployment value scatter can be explained by FinTech scatter. P value is lower than 0,05, this 

indicates, that the result is statistically significant and the variables dependent on each other. 

Regression question indicates that an increase in FinTech value facilitates decrease in 

unemployment value. In this case since the unemployment value is aimed at a decrease for a 

positive outcome, this result is positive. 

Conclusions 

1. While analysis FinTech it was noted that there is no universal definition to the technologies 

in author‘s literature, however to summarize authors, it can be claimed that FinTech are 

technologies, that facilitate innovation in the finance sector and seek to better and automise 

financial services. FinTech development is divided into four timeframes, the current 

timeframe is considered to be the third one. Also FinTech companies are divided into 

mainly seven areas, which include lending, payments, finance and capital management, 

digital currencies, institutional measures and crowd funding. 

2. Based on different author‘s competitiveness research, main indicators that could possibly 

influence a country’s competitiveness and are expressed quantitatively were distinguished. 

Indicators used in the assessment were – GDP, average annual wage, income inequality, 

export, unemployment and productivity. Correlation-regression analysis method was used to 

perform the research, assessment was performed based on calculated p values of each 

indicator. 

3. After performing the assessment, it was noted that FinTech actually does influence a 

country‘s competitiveness, it was determined that: 

a) FinTech influence on GDP is positive, increase in FinTech facilitates increase in GDP; 

b) FinTech influence on export is positive, increase in FinTech facilitates increase in export; 

c) FinTech influence on average annual wage is positive, increase in FinTech facilitates 

increase in average annual wage; 

d) FinTech influence on unemployment is positive, increase in FinTech facilitates decrease 

in unemployment. 

According to research results, FinTech influence on a country‘s competitiveness can be assessed 

as positive since FinTech influences four of six macroeconomical indicators that a described in 

literature as competitiveness determinants. GDP is the most important as it is noted as the main 

determinants of competitiveness. 

4. While assessing FinTech influence to Lithuania‘s competitiveness indicators, it was 

concluded that FinTech has the most influence to GDP and average annual wage 
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accordingly, based on their respective p values. 
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