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Abstract    

The objective of the study is to assess any possible directions of the economic fi-

nancialization development by the end 2030. The paper hypothesis that the process 

of financialization of the economy observed will be replaced by fintech processes 

reshaping the global economy. The research applies both qualitative and quantita-

tive techniques. The application of Vector Auto Regression on time span 1984-2016 

provides contradictory evidences. The financialization has the most significant im-

pact on global GDP growth forecasting. The issues of technology and fintech are 

not so important and do not play such a significant role in response to shocks. 
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Introduction 

Economic forecasting is a very difficult task, but long-term forecasting comes 

close to science fiction. Being aware of the subtle difference between a scientific 

statement and a not quite so scientific one, the authors have attempted to take up the 
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challenge of a rational long-term projection. The objective of the study is to assess 

any possible directions of the economic financialization development by the end of 

the next decade of the 21st century. Since long-term quantitative forecasting of the 

growth of the world economy appears at least doubtful, the authors have tried to use 

mainly qualitative parameters and quantitative elements have served solely as ex-

amples. The only area past events have been used is as a basis for their reasoning. 

Surely, in the not so distant future, we can expect some inventions that may dramat-

ically transform human functioning in the world, e.g. quantum computers, artificial 

replication of the Krebs cycle, cold fusion, efficient methods of energy storing, and 

so forth. Such developments are not included in our projection as reference paths. 

In anticipation of the discussion, the authors have put forth the hypothesis that 

the process of financialization of the economy observed nowadays will be replaced 

by fintech processes reshaping the global economy. According to the authors, 

fintech processes consist of the replacement or elimination of the classic banking 

industry by mass providers of integrated services.  

The dynamics of change in the 20th and 21st centuries  

The end of World War I brought about a change in the global balance. Europe was 

gradually losing its world supremacy. In the 1920s, a poet was fascinated by new 

inventions: "cinematograph, cinematograph...", A. Turing (1936) revealed his con-

cept of a computing machine and K. Godel was striving to discover the existence of 

God. The transition from an agricultural to an industrial economy led to changes in 

population geography and the migration from villages to cities as well as contrib-

uting to social changes, mainly women's emancipation and a birth rate decline in 

industrialized countries. On 24 October 1929, the Great Depression started in the 

United States of America (US). Its long-term effect was a change of perception as 

to what the role of the state in the economy should be and the impoverishment of 

society due to a fragile mechanism of risk and value allocation. The day of 1 Sep-

tember 1939 resulted in genocide of some ethnic groups, which was the crowning 

achievement of nuclear weapons developed by such Nobel prize winners as L. Or-

lando, A. Einstein, E. Fermi, N. Bohr, A. Compton, and L. Alvarez, to mention just 

a few of the Manhattan Project participants (1942-1945). The economic manifesta-

tion of World War II was the Marshall Plan which marked the start of the global 

economic supremacy of the US and the beginning of the present idea of financiali-

zation, i.e. application of a credit expansion mechanism to maintain gross domestic 

product (GDP) growth, the result of which was a dynamic GDP growth rate (Fig. 

1) 
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Fig. 1: Global GDP in USD trillions between 1960-2017 

 

Source: World Bank, GDP (current US$), 

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD (accessed on 31.12.2018). 

During that period, analog computing machines were replaced with electronic 

ones, namely, computers. J. Watson and F. Crick (1953) discovered the DNA struc-

ture practically bringing life sciences to a new level. And 63 years later, the Nobel 

Prize in chemistry was awarded by the Nobel Committee to three chemists J-P. 

Sauvage, J.F. Stoddart, and B.L. Feringa for laying the foundations of nanorobots 

manufacturing technology. However, the economy had to settle in for a long haul 

in order to reflect the global effects of these groundbreaking achievements in mon-

etary terms. 

In the 60s, global ideological changes, changes in sexual behavior and attitudes 

and birth control propagation contributed to further birth rate decline, the seculari-

zation of the Western culture, and equality of rights, despite Switzerland’s despica-

ble record of granting voting rights to women at the federal level as late as 1971 . 

The end of the 60s of the 20th century opened space to humans when on 21 July 

1969, N. Armstrong made a small step for man, extending the human expansion 

limits just as C. Columbus had done before. The horrendous expenditure on the 

space program (USD 25 billion) made the US an incubator of technological inno-

vations and an engine of economy growth, with the arms industry and arms exports 

important components of GDP. The development of computers initially stimulated 

by defense needs (e.g. ENIAC, Z3, Colossus) enhanced their application in business 

in the 60s and 70s of the 20th century, mainly for accounting and settlement pur-

poses. 

 

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
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The arms race and the Soviet man culture ethnocide culminated in the 1970s. 

The inefficient economic system of the Union of Soviet Socialist Republics 

(USSR), the Western Bloc integration, intensification of the integration process (the 

present European Union), a widening gap in middle-class income in the West and 

Socialist East, and a change of a social communication model from controlled ter-

restrial television to independent satellite television were only some reasons for so-

cial and economic strains in the Soviet Bloc. The collapse of the USSR and the 

Soviet Bloc's bankruptcy estate in the 1990s became, like America for Columbus, a 

new area for development with almost 300 million consumers. However, after the 

break-up of the USSR, Middle and Eastern Europe, new Russia, and new China 

chose different paths. Middle and Eastern Europe, under the leadership of Poland, 

fascinated by neoliberalism, enfranchised the nomenclature and put up the bank-

ruptcy estate, including the market, for auction (privatization) in order to satisfy the 

social needs of elder generations. Discarding any economic burden and the ineffi-

cient economy of the second half of the 20th century, Poland decided to compete 

with the West fighting for the global market and specializing in some niche solu-

tions (e.g. CD Projekt - computer games, 3D printers, luxury yachts, raw materials 

production and processing, KGHM, and Orlen) facing increasing complexity of the 

international corporate structure (Godlewska-Majkowska and Komor, 2017). Dis-

appointed with any investment deals, Russia turned into something resembling a 

democratic dictatorship whereas China chose a third path. Exporting deflation, 

China has continued to strengthen its single-party system and having minimal labor 

costs, the country imported technology in return for a minor local market share and 

was gradually making its way to the dying and cost-inefficient Western markets so 

as to become a staunch defender of free trade in 2015. 

The communications network for computers created for defense purposes in the 

1990s was gradually introduced, via CERN, into civil applications and S. Lem and 

A. Toeffler's vision became a reality manifesting itself on the Internet and the 

Global Village. While in the 1960s and 1970s, electronic computing machines were 

used predominantly for military, governmental, research and big business purposes, 

in the 1980s, they began to be widely accessible thanks to IBM PC, Microsoft, and 

Apple. Initially, they were considered a form of entertainment; next, as office work 

improvement tools so as to become a product for use in households en masse. 

Stock exchanges which started using technology in the 1980s to reduce transac-

tional costs were flourishing and computing power allowed them to perform and 

settle transactions much faster. But economic natural selection led to a concentra-

tion of the Financial bloodstreams on the markets of New York, London, Tokyo, 

and Hong Kong. At the end of the first decade of the 21st century, S. Nakamoto 

(2008) threatened banksters and financiers with blockchain giving rise to the con-

cept of bitcoin whose appreciation in the second decade of 21st century prompted 

protests from central bankers. 

Taking over the bankruptcy estate after the collapse of the socialist system stim-

ulated stock market development and while Asia and Russia suffered slightly, trans-

national corporations started to exploit new market opportunities. At the end of the 



5 

 

20th century, such corporations as McDonald's and Coca-Cola were no longer syn-

onyms of wealth in Central and Eastern Europe and Generation Y did not think of 

achieving the American dream. An initial rush to make the economy virtual came 

to an abrupt stop with the dot-com bubble in the US (2001); however, it did not 

prevent further transformation of the industrial economy into the service and shar-

ing economy. The next period (9/11) gave rise to terrorism represented by dispersed 

fighters identified as the enemy of Western societies. Such developments restricted 

the transport sector growth. 

Microsoft gained a monopoly in the market of operating systems and office soft-

ware but when they repurchased Windows they did not notice some subtle techno-

logical changes made to the screen of Apple products and they were not aware that 

Windows was facing a gradual impairment loss. Nokia, a Finnish company com-

pletely unknown to anybody before, presented to the world a communication model 

complementary to the Internet - mobile phones for the mass market. Few observers 

were brave enough to forecast that exponential mobile phone growth would con-

tinue to be exponential (Fig. 2). 

Fig. 2 Total number of mobile cellular subscriptions 1975-2016 (in billions) 

 

Source: World Bank, Mobile cellular subscriptions 

https://data.worldbank.org/indicator/IT.CEL.SETS?view=chart (accessed on 31.12.2018). 

In the meantime, the Baby Boomer generation had to confront the risk of 

digital exclusion since the Internet became a global source of knowledge and busi-

ness. While cellular phones were widely available in the second decade of the 21st 

century, broadband Internet services were still a luxury on a global scale (compare 

orders of magnitude on Fig. 2 and 3). 

 

https://data.worldbank.org/indicator/IT.CEL.SETS?view=chart
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Fig. 3 Total number of broadband Internet subscriptions 2001-2017 (in millions) 

 

Source: https://data.worldbank.org/indicator/IT.NET.BBND?view=chart (accessed on 

31.12.2018). 

Another type of luxury: knowledge, initially concentrated in Plato's Academy 

and venerable universities of Bologna, Paris, and Oxford was finally commercial-

ized by Ivy League Schools and global publishers. However, even this completely 

rickety system has been under attack from intellectual anarchists, equipped with 

textbooks and electronic repositories, under the leadership of a Kazakhstani com-

puter programmer Alexandra Albakyab (the creator of the Sci- Hub site). Aside 

from the question of an intellectual labor cost model, the digital economy has al-

lowed for an unfettered exchange of thought (forums, e-mail, etc.), academic col-

laboration (e.g. Mendeley), and indexation (Web of Science, Google Scholar). 

While in the 1990s the Internet offered information pluralism to an average con-

sumer, in the second decade of the 21st century it was a gift for academics as it 

provided them with unlimited access to unique and good quality knowledge, releas-

ing creativity which was restricted not so long time ago to a few researchers working 

for global academic centers. Although blockchain technology with Internet 4.0 (of-

fering the possibility of intellectual property transfer) is lurking on the horizon, the 

authors do not expect any dramatic economic results in the above area as well as in 

the field of DNA and nanorobots by the end of the third decade of the 21st century. 

By launching an iPhone, Apple redefined and combined the three most prom-

inent technological trends, that is the Internet, a computer, and telephone, in one, 

providing the public with direct individual access to everything. While in the 1980s 

and 1990s, B. Gates' business model relied on making site licenses available against 

payment, Google overcame these limitations offering free of charge services and 

 

https://data.worldbank.org/indicator/IT.NET.BBND?view=chart
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making profit from customer profiling for advertising purposes and taking over per-

sonal and behavioral data at first for marketing purposes and later, in the 21st cen-

tury, its aim is to overcome Artificial Intelligence learning barriers. Help arrived 

from another early Internet dinosaur, Amazon with Alexa which is a voice commu-

nication interface that integrates various intelligent devices and is based on AI al-

gorithmic profiling to recognize speech. Continental Europe reacted hysterically 

publishing more and more delusive pieces of intricate legislation with the flagship 

of Directive 95/46/EC of the European Parliament and of the Council on the pro-

tection of individuals with regard to the processing of personal data and on the free 

movement of such data and repealing Directive 95/46/EC (General Data Protection 

Regulation), which resembles an activity like nailing jelly to a wall. 

Structural change in the world economy has become more visible when com-

paring computer and IT service exports (Map 1). 

Map 1. Computer, communications and other services as a percentage of commercial service ex-

ports in 1974 (left) and in 2017 (right) 

 

Source: World Bank, Computer, communications and other services (% of commercial service 

exports), 

https://data.worldbank.org/indicator/TX.VAL.OTHR.ZS.WT?view=map&year=1974 and 

https://data.worldbank.org/indicator/TX.VAL.OTHR.ZS.WT?type=shaded&view=map&y 

ear=2017(accessed on 31.12.2018). 

Technological shocks appear in the economy revealing a negative reletion 

between employment and productivity (Gali, 1999). Therefore, the authors of the 

study present the following null hypothesis: 

H0: Technological shocks have a significant impact on global GDP forecasting. 

 

https://data.worldbank.org/indicator/TX.VAL.OTHR.ZS.WT?view=map&year=1974
https://data.worldbank.org/indicator/TX.VAL.OTHR.ZS.WT?type=shaded&view=map&y
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Data and method  

If technological processes can indeed push financialization out and transform it into 

fintech processes, it is reasonable to expect that a model to predict changes in global 

GDP should rely to a greater extent on technological rather than financial data. 

Therefore, using the resources in the World Bank database, the authors have 

identified four potential variables impacting global GDP growth. The share of credit 

to GDP shows the degree of financialization. Technological changes are represented 

by two additional variables: the share of Communications and Computer service 

exports in total service exports and the number of cellular phone subscriptions. 

During an introductory modeling stage, the number of broadband Internet 

subscribers has also been taken into account but due to a short time series of data 

(since 2001), this particular variable has not been included in the final model. 

Definitions and data sources applied in the research have been presented in in Table 

1. 

Table 1 Properties of variables used in the model and data sources 

Symbols of vari-

ables 

Definitions Data source 

Y GDP growth (annual %)  World Bank 

DC Domestic credit provided by the financial sector (% 

of GDP)  

World Bank 

CC Computer, communications, and other services (% of 

commercial service exports)  

World Bank 

CS Mobile cellular subscriptions  World Bank 

Source: Own study. The original data has been transformed into annual growth rates presented in 

Figure 4. 

Fig. 4 Time series of the first difference in variables between 1960-2015 
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Source: own study. 

 

 

Since we cannot exclude a priori endogenous relationship between variables and the 

impact of business cycles, a Vector Auto Regression (VAR) model has been used 

for our research purposes. The application of the VAR allows us to avoid the trap 

of arbitrary identification of interdependencies between processes. Other authors 

(e.g. Wójcik, 2014) provide more detailed descriptions of models included in this 

category. 

 Results and their evaluation 

 Results 

An augmented Dickey-Fuller test has been used to evaluate the stationarity of 

variables. Its results are presented in Table 2. Whereas variables are non-station-

ary at level, their first growth rates are stationary. This is the reason why we have 

adopted transformed variables for the purposes of forecasting. 

Table 2 The properties of stationary transformed variables 

Variable ADF test statistics ' p' value 

Y -8.574 0.000 

DC -6.053 0.000 

CC -5.69 0.000 

CS -5.910 0.000 

Source: own study. 

The auto-creation structure of the transformed processes is shown in Table 5 

and the roots of the characteristic equation in Chart 6. 

To select a common level of the autocorrelation coefficient, a combination of 

Akaike's criterion (AIC), Schwartz-Bayesian criterion (BIC), and Hannan-

Quinn's criterion (HQC) information criteria have been used. Due to the obtained 

results, lag 1 has been adopted (compare Table 3). 

 

Table 3 AIC, BIC, and HQC values for particular lags 

Lags loglik p(LR) AIC BIC HQC 
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1 -746.45892 - 53.135098 54.266653* 53.489487 

2 -734.55353 0.09372 53.417485 55.303410 54.008133 

3 -722.40661 0.08328 53.683214 56.323510 54.510122 

4 -685.07673 0.00000 52.212188 55.606854 53.275355 

5 -662.33879 0.00012 51.747503* 55.896539 53.046929* 

VAR system, maximum lag 5 

An asterisk(*) indicates the best (minimum) value per appropriate information criterion. 

Source: own study. 

 

VAR specifications (VAR(5) to VAR(2)) have been tested; however, the models 

have either 1) turned out to be redundant, 2) not met the condition of normality of 

residuals, or 3) some roots of the characteristic equation have been greater than one. 

In consequence, under BIC, VAR(1) has been identified as the most stable system. 

Figure 5 shows the roots of the characteristic equation. 

Fig. 5 The roots of the characteristic equation 

 

Source: own study. 

 

Results of the forecast GDP growth model 

For further analysis, an equation showing global GDP growth rates has 

been adopted. The result of estimation for the model with the first equation describ-

ing annualized changes in GDP is presented in Table 4. 
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Table 4 VAR system, lag 1 value, the first equation 

The Least-Squares Estimation Method - 1984-2016 (T = 33) 

Log likelihood = -848.95692 

Covariance matrix determinant = 2.6025182e+017 

AIC = 52.9065 

BIC = 53.9948 

HQC = 53.2727 

Portmanteau test: LB(8) = 128.493, df = 112 [0.1365] 

The first equation: Y_d 

Standard errors under resistant heteroscedasticity, estimator HC1 

Characteris-

tics 

Coefficient Standard error t-Student  p-value 

Intercept −1.86781 1.53896 −1.2137 0.2354 

Y_d −0.0970702 0.180143 −0.5388 0.5944 

CS_d −7.8978e-010 2.39306e-09 −0.3300 0.7439 

DC_d 0.204066 0.0697851 2.9242 0.0069 

CC_d 0.0352511 0.131092 0.2689 0.7900 

Time 0.0383527 0.0453641 0.8454 0.4053 

Source: Own study. 

The above first equation is characterized by an average level of adjust-

ment R2 at 0.44 and adjusted R2 at 0.37. The following properties have been 

tested: model identifiability, autocorrelation, and normality of random effects 

distribution. Then, the results of the first equation, that is a projection basis, 

have been presented. The Fisher-Snedecor F distribution F (5.27) amounts to 

3.194 at a p-value of 0.021. The VAR model residual autocorrelation (the first 

equation) has been tested with the use of a Ljung-Box test and it is shown in 

Table 5. 

Table 5 VAR model residual autocorrelation (the first equation) - Ljung-Box test 

Autocorrelation magnitude 

I II III IV IV 

Q’ p-value. Q’ p-value. Q’ p-value Q’ p-value Q’ p-value  

0.30 0.579 1.59 0.44 1.98 0.575 1.99 0.736 5.25 0.385 

Source: Own study. 

The Doorrnik-Hansen normality test of residual distribution for the first equa-

tion amounts to 1.77 with the value of p=0.412. In consequence, an impulse re-

sponse of GDP growth to other variable response is shown below (Fig. 6). 
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Fig. 6  Response to one standard error shocks and forecast variance 

Panel A: decomposition GDP to CC 

 

Panel B: GDP response to DC_d_DomCred impulse with a bootstrap confidence interval 

 

Panel C: GDP to CS 
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Source: own study. 

The null hypothesis that technological shocks have a significant impact on global 

GDP forecasting put forward in the introduction has not been confirmed by the 

above results. Similarly, the alternative hypothesis that the currently observed pro-

cesses of financialization in the world economy will be replaced by fintech pro-

cesses has not passed the test of empirical verification. 

Stability of results 

The quantitative analysis results presented in the study must be interpreted 

with great caution. Firstly, times series information regarding technology data refers 

to a relatively short period of time in comparison with GDP or credit data. Secondly, 

the adopted VAR model itself requires relatively long time series data. Despite the 

fact that the roots of the characteristic equation are correct, the obtained models are 

rather poorly adjusted. Thirdly, making time series stationary through their differ-

encing leads to a reduction in the forecast period length. Due to annual observation 

periods and relatively short time series in comparison to VAR modeling require-

ments, the results are of indicative rather than evidentiary value. 

The findings of the study indicate that financialization seems to have the 

most significant impact on global GDP projections. It is financialization that will be 

shaping the development of financial markets and the world economy. It is finan-

cialization that will be a source of shocks and global crises in the next decade, not 
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fintech. Changes that have recently occurred in the financial market arena show the 

increasing importance of intermediation. The processes of financialization demon-

strate that we are witnessing a transition from transparent relational banking to the 

axiomatic invisible hand of the financial markets, which is often anonymous and 

exerts its influence in relatively self-regulating financial markets. Such develop-

ments leading to profit maximization, mainly by international financial conglomer-

ates, will contribute to global GDP growth in a decisive way. It must, however, be 

noted that in this age of fast expanding access to technology the risk of unethical 

business practices is growing and consumers unaware of the risks may become vic-

tims just by signing the relevant documents. The unbanked and the part of the public 

only recently included in the financial system, overwhelmed by the ease of access 

to financial services, will become links in the chains of sophisticated financial pyr-

amids and may fall into a debt spiral. The financial products and services sales pro-

cess based on deep market penetration and customer surveillance strategies will no 

longer be transparent and poorly educated customers of financial institutions may 

get entangled in the global finance markets for a long time. Financialization of the 

economy will continue its dynamic growth due to Artificial Intelligence and Aug-

mented Reality. Thanks to these technologies, banks and other financial market in-

stitutions will have access to an invaluable database of present and future customers 

and be able to gain information about their behavior. Given this scenario, a vision 

of tailor-made financial offers for ordinary retail clients can be very real. Each user 

of a mobile device with Internet access will be flooded with offers of products and 

services which may be of interest to them. A virtual shopping cart will be perma-

nently attached to mobile devices. Many financial products and services which have 

so far been too expensive will be "available" and in theory affordable to a large part 

of not so well-to-do households. slightly modified shadow banking will continue to 

develop at a much faster rate. Shadow banking entities will focus on servicing in-

debted clients; at first, by selling them hybrid investment and insurance products 

and then, repurchasing them at a fraction of their real value. Financialization under-

stood as the overgrowth of the financial sector will once again become the flywheel 

of global economic changes. 

Conclusion 

The findings of the study indicate that financialization has the most significant 

impact on global GDP growth forecasting. The issues of technology and fintech are 

not so important and do not play such a significant role in response to shocks. From 

a full VAR(1) model, one equation with average adjustment parameters has been 

used for forecasting purposes. Technological variables are not relevant for global 

GDP dynamics and they do not have any significant impact on the forecast variance 

decomposition. Therefore, on a basis of quantitative analyses, the authors cannot 

demonstrate any link between the mobile computing infrastructure and the creation 
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of GDP growth. It must, however, be emphasized that the selected measures have a 

relatively short time series. Their links with future processes may not be sufficient 

to draw any categorical conclusions. In consequence, the authors have found inher-

ent contradictions in their projection. Whereas in the light of the presented qualita-

tive changes, some conclusions as to the impact of fintech on the financialization of 

the economy may be formed, the global data do not give us any grounds to draw 

such a conclusion. This apparent contradiction seems to result from the nature of 

the methods used. While qualitative forecasts in a natural way apply to long-term 

horizons, quantitative ones based on annual data are more accurate for shorter time 

periods, which can particularly be noticed when observing how fast shocks disap-

pear. The second explanation of the above apparent contradiction is that technolog-

ical data do not reflect all areas of technological changes and in particular, do not 

show enhanced accessibility of structured financial data (XBRL, in SEC from 2009 

and in Europe to be introduced in 2020), and that is why, despite the occurrence of 

global events, they are not transferred to variables under investigation in sufficient 

amounts. 
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