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Abstract 

This paper presents a survey about the effects of information and communication technologies 

on productivity and economic growth. 

The literature suggests that information and communication technologies investment has been 

an important source of economic and productivity growth at the aggregate, industry and firm 

level. 
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1. Introduction 

Since Solow’s ‘Productivity Paradox’ remark (1987), where the economist stated that comput-

ers could be found everywhere except in productivity statistics, that researchers have been 

trying to establish a link between information and communication technology (ICT) and eco-

nomic growth. Furthermore, the exponential growth of technology in recent decades has also 

stimulated a lot of research on this topic. 

ICT are used to create, transmit, share, store or exchange information through a combination 

of complementary technologies such as the Internet, computers, live broadcasting technolo-

gies (television, radio and webcasting), recorded broadcasting technologies (audio and video 

players, podcasting and storage devices) and telephony (fixed or mobile, satellite, etc.).  

In general, literature shows that information and communication technologies, through multi-

ple transmission channels, have been a key driver of innovation, technological change, and 

socio-economic development in recent decades (OECD, 2017; Toader et al., 2018). Develop-

ments in the ICT sector also have led to significant changes in production methods and em-

ployment patterns. 

ICTs allow communication to be more efficient, reduce transaction costs, make market trans-

actions more efficient and, in addition, improve the organizational efficiency and marginal 

productivity of skilled labour. These effects must be visible in the productivity of companies 

producing ICT, but also in companies using ICT (Stanley et al., 2018). 

This paper aims to summarize the main conclusions that the literature presents on this topic. 
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2. Impact of ICT investments 

Among the rapidly growing number of studies regarding this subject, it is possible to divide 

the research approach of the surveyed literatures based on the scope of the study, method 

and data used. On the one hand, several papers make use of country level data and utilize 

growth accounting methodology or cointegration techniques to analyse the extent of ICTs con-

tribution to economic growth (macro-level studies). On the other hand, some empirical work 

also focuses on firm level data to investigate the effects of ICT investments on firm character-

istics and productivity. 

We present the literature review on the impact of ICT investments considering these different 

approaches. 

2.1. Macro-level Studies 

2.1.1. Causality analysis with country level data 

Researchers have been focused on examining the causal relationship between ICT investments 

and economic growth. Veeramacheneni et al. (2008) applied ECM (extracellular matrix) to In-

dia and ten Latin American economies and found a bi-directional causality between ICT invest-

ments and economic development in two thirds of the countries considered, as well as that 

ICT-led growth in eight out of ten cases considered. While a similar study conducted in Eastern 

Europe found only a unidirectional causality running from IT investments to economic growth 

(Dvorjnik and Sabolić, 2007), contrary to the results found in China at national level where 

the unidirectional causality runs the in the opposite direction (Shiu and Lam, 2008). Shiu and 

Lam (2008), apply the dynamic panel data model to 22 provinces over the period between 

1978 and 2004 and found causality from telecommunications development to real Gross Do-

mestic Product (GDP) in provinces in the affluent eastern region. 

2.1.2. Growth accounting analysis: industry and country level data 

Throughout the rapidly growing number of studies relating to this subject, some utilize growth 

accounting methods using country level data. The majority of the results from this method 

estimate contributions of ICT capital to growth between 0.1 and 1.0 percentage points. 

According to Oliner and Sichel (2000), between 1996-1999, ICT accounted for 1.5 pp of the 

2.6% growth rate per year in labour productivity in the US business sector. The author states 

that the increase in productivity in the USA resulted mainly from the substantial increase in 

productivity of the ICTs sector since productivity growth in the rest of the economy remained 

slow. 

In addition, O'Mahony and Vecchi (2005), based on an econometric analysis and using aggre-

gate industry data for the United States and the United Kingdom to assess the impact of ICT 

on production growth in the US and UK industries, showed a positive return on ICT capital on 

production growth. 

Likewise, using annual data from 192 countries over the period 1990–2007, Gruber and Kout-

roumpis (2011) found that investment in telecommunications infrastructure contributed 0.20 

percentage points to economic growth in high-income countries in 1990-2007. This impact is 

smaller for countries with a low mobile penetration, usually low income countries. 

Spiezia (2012), based on an econometric approach to estimate the contribution of three types 

of investments in ICT (computer, software and communication) in 26 industries (the entire 

business sector) in 18 OECD countries in the period 1995-2007, showed that the average 

contribution of ICTs varied between 0.4 (Australia) and 1.0 (Japan) percentage points, de-

pending on the country. According to the results in most countries, except Finland and Japan, 

investments in computer equipment were responsible for more than 50% of the total ICT 
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contribution. In Finland, investments in communication equipment exceeded those in compu-

ting, and in Japan, investments in software were the most dynamic component of investments 

in ICT. 

Additionally, there is evidence to suggest that the effect of ICT on growth enlarges over time 

(Cardona et al., 2013; Tambe and Hitt, 2012). Within this strand of study researchers also use 

industry level data to show that productivity accelerated after the mid-1990s and that the 

gains from IT are relatively greater for IT intensive industries than others (Stiroh, 2002). Using 

industry level data from the United States (US), Stiroh (2002) compares productivity in indus-

tries from the period of 1993-99 to the period of 1973-93 and the results give evidence of 

productivity acceleration of 2.4 percentage points in ICT dominated industries in the 1990s. 

In this context, investments in ICT have long been emphasized as a crucial element for tech-

nological change and growth (Schumpeter, 1942; Brynjolfsson and McAfee, 2014). In fact, one 

of the main drivers of growth in the US after 1995 was due to investments in ICT (Jorgenson 

et al., 2008) with the US having an average productivity growth of 2.8% between 1996 and 

2000. Hence, ICT based firms are viewed as essential to economic development. 

Similarly, macro level research employing industry level data from Europe and the US are used 

to compare the heterogeneous relationship between ICT and economic growth of the two econ-

omies based on growth accounting. Studies have shown econometrically significant contribu-

tions of ICT capital to economic growth after the 1990s. Inklaar et al. (2005) revealed that 

ICT contributions of the US were much greater than the EU’s during the period of 1979-2000. 

For the period of 1979 and 1995, only 2.5% of aggregate value added four economies of the 

EU (France, Germany, the Netherlands and the UK) was due to ICT capital, whereas in the US 

it was 3.4%. Likewise, the gap doubled in percentage points for the period of 1995 to 2000. 

Furthermore, during these two periods, the ICT share in value added in ICT-using industries 

made up more than 7.5% of value-added in the US whereas in the EU4 it was below 6%. The 

same authors also showed that there was substantial sectorial and cross-country heterogeneity 

with respect to contribution of ICT to labour productivity in developed economies. Similar re-

sults are confirmed for EU economies through the work of O’Mahony and Timmer (2009). 

2.1.3. Leapfrogging hypothesis analysis: country level data 

In addition to this, ICT has the potential to support and accelerate the development in emerg-

ing economies. Steinmueller (2008) demonstrates that investments made by developing na-

tions into the ICT sector could allow these nations to promote the strategy of ‘leapfrogging’, 

that is, through the growth of the ICT sector nations could bypass the process of human capital 

accumulation and fixed investments and close the gap in productivity and output that separate 

developing and developed economies. The validity of this hypothesis depends on the ability 

and effort of the workforce in emerging economies to absorb the ICT capabilities (Henry et al., 

2009). In contrast to these findings, Niebel (2018) questions the ‘leapfrogging’ hypothesis by 

indicating that developing and emerging countries are not gaining more from investment in 

ICT than developed economies. The economist proposes an augmented Cobb-Douglas produc-

tion function model to test the impact of ICT of developing, emerging and developed econo-

mies. The results reveal the same estimate of 0.048 for emerging and developed categories, 

implying that a 1% in ICT capital leads to 0.048% increase in output. Nonetheless, even though 

the estimate for developing nations resulted in a higher 0.077 it could not be proven with 

statistical significance that the estimates for the three subgroups are different. Likewise, when 

comparing developing and developed nations, data from 1985 to 1993 shows that developing 

countries were lagging behind developed countries in reaping ICT-led growth effects (Dewan 

and Kraemer, 2000). 

The importance of ICTs should be even more emphasised since they are key enablers of inno-

vation and speed up the process of knowledge creation within the economy. This is since ICTs 
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allow firms to reduce transaction costs and increase productivity due to ICT-related spillovers 

or network effects. For these reasons, in most OECD economies information industries account 

for the largest share of Business Expenditure on Research and Development (BERD), account-

ing for around 25% of total BERD. In addition, BERDs in the ICT sector represent about 0.8% 

to 1.9% of GDP. (OECD, 2017) Furthermore, academic work has shown that there needs to be 

an effective and well-structured innovation system such that the economy can acquire and use 

its knowledge base (Moncada-Peternò-Castello et al., 2010). 

2.2. Micro-level Studies  

At the same time, micro level empirical studies investigate the relationship between ICT in-

vestments, productivity and examine the growth of firms conditional on the effects of firm size, 

age, sector, etc.  

According to Van Reenen et al. (2010), the most firm-level studies reveal a positive and sig-

nificant association of ICT with productivity. 

Moreover, an Italian study using firm level data found that ICT investments have a positive 

effect on both productivity and technical efficiency on manufacturing firms. The study uses 

firm revenues as the dependent variable and utilizes a translog model. The empirical result 

suggests that higher ICT investments reduce firm inefficiency and the distance of the firm from 

its production frontier. From the different varieties of the model, the estimates varied between 

0.014 and 0.101. Results also confirmed that firms that employ more educated workers in-

crease their productivity more than others. This result could also emphasize that it is not only 

necessary to invest in ICT capital but also essential for the workforce to have the skills and 

adequacy to benefit from it. (Castiglione and Infante, 2014) 

In addition to this, it is possible to focus on the effects firms have through digitalization and 

computerization. Over the course of time, computers have come to be known as general-

purpose technology due to their ability to perform a wide range of tasks. Besides, the primary 

contribution of ICT technologies is to make new production methods possible, and firms gain 

the most from this process when combining it with complementary investments such as new 

work systems, organizational redesign and business process reengineering (Brynjolfsson and 

Hitt, 2003). 

2.2.1. Influence of firm characteristics 

Using micro-level data from S&P’s Compustat database, Brynjolfsson and Hitt (2003) show 

that, in the short term, the contributions of computers are approximately equal to their costs. 

Therefore, computers contribute to the growth of production, but not to the growth of produc-

tivity in the short term. Nonetheless, over a longer period, digitalization assists in the growth 

of firm’s multifactor productivity. This finding supports the conjecture that investments in ICT 

positively affect firms’ productivity when firms complement this investment with other long 

term production process changes. For instance, in parallel to investments in ICT, firms could 

be required to make organizational changes which take more time to complete so that invest-

ments are fully maximized. Organizational changes could include decentralization of the deci-

sion-making process, job training and redesigning the business process, etc. (Brynjolfsson and 

Hitt, 2003). 

Furthermore, it is important to note that the period analysed by the authors was between 1987 

and 1994. During the 1980s, the world economy did not enjoy extraordinary growth as was 

witnessed during the late 1990s which exhibited a surge in productivity and output. Therefore, 

it could be a possibility that this growth was fuelled by the tremendous investments made in 

computerization and digitization in the early 1990s.  

Likewise, researchers, in order to better understand the effect of ICT, are also interested in 

studying the determinants of ICT adoption throughout firms (see Hall and Khan, 2003).  
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The firm size is one of the most prevalent determinants in the literature. Several authors 

consider that large companies are more likely to adopt new technologies because they have 

more benefits in this adoption and because the availability of funds is greater and, therefore, 

they have greater capacity to respond to possible risks arising from the adoption of the new 

technology. (Bayo-Moriones and Lera-López, 2007; Hall and Khan, 2003). However, a study 

in Spain with 337 firms found significant evidence that larger firms tend to invest less in the 

digitization process (Bayo-Moriones and Lera-López, 2007). The researchers make use of a 

tobit regression model for the purpose of the study. Moreover, the authors find strong evidence 

supporting that firms employing high skilled workers and having exposure to international 

markets tend to adopt and invest in more ICT processes. Therefore, firms that are part of 

multinational organizations are more likely to adopt computerization. On the other hand, firms 

operating in the agricultural sector are less likely to adopt ICT processes. 

Haller and Siedschlag (2011), in their study on the determinants of ICT diffusion at the com-

pany level, found that the speed of ICT diffusion is influenced by firm size, age, skill intensity, 

exposure to foreign markets and proximity to early adopters of ICT in the same industry and 

region. In addition, they conclude that small companies use ICT more intensively than me-

dium-sized companies, although larger companies are more likely to adopt these technologies 

before small ones. 

Khalifa (2016) concludes that firm size, strategic choices and affiliation to a multi-unit firm are 

determining variables in the adoption of Communication Technologies, but, on the other hand, 

age, competition and sector activity are not determinants. 

3. Conclusion 

This article presents a summary of the literature on the impact of ICT investments, dividing 

the analysis into studies at the macro level and studies at the micro level. 

Overall, research shows that cross-country heterogeneity exists among economies for contri-

butions towards ICT. Among firms, the effect of computerization can vary according to several 

factors, such as the size, age, sector and time horizon (short vs. long term) of the benefit to 

firms. Nonetheless, based on the gathered comprehensive literature survey, the majority of 

the authors agree that investments into ICT and digitalization of firms generate a positive 

impact on productivity leading to increases in output growth. 

Since the impacts of the ICT revolution are palpable in all economies, it seems appropriate for 

governments to focus their policies on digitalization to foster and guide these changes so that 

all sectors can reap its benefits. Based on the empirical evidence obtained, numerous policy 

advice has been suggested by researchers. According to Jorgenson and Vu (2016), a compre-

hensive ICT framework should include appropriate adjustments so that policies are designed 

to manage and support new types of business practices in order to maximize public welfare 

and to be internationally competitive. Likewise, policymakers should not be alone in developing 

ICT policies engaging with all the relevant stakeholders, particularly taking into account the 

educational market, to maximize public welfare. Besides, due to the rapid technological growth 

in recent years it is important that policies are frequently updated to incorporate new techno-

logical developments such as 5G and Artificial Intelligence, etc. Lastly, it is crucial that relevant 

infrastructures are properly maintained so that the digital system is resilient to cyber-attacks 

which could otherwise yield negative consequences for firms (Vu et al., 2020). 

4. References 

Abramova, N., & Grishchenko, N. (2020). ICTSs, Labor Produtivity and Employment: Sustain-

ability in Industries in Russia. Procedia Manufacturing, 43(2020), pp. 299-305. 



GPEARI | GEE 

BMEP N.º 05|2021 – Em Análise 
 

 

88

Arvanitis, S., & Loukis, E. N. (2009). Information and communication technologies, human 

capital, workplace organization and labour productivity: A comparative study based on firm-

level data for Greece and Switzerland. Information Economics and Policy, 21(1), pp. 43-61. 

Bayo-Moriones, A., & Lera-López, F. (2007). A firm-level analysis of determinants of ICT adop-

tion in Spain. Technovation, 27(6-7), pp. 352-366. 

Brynjolfsson, E., & Hitt, L. (2003). Computing Productivity: Firm-Level Evidence. The Review 

of Economics and Statistics, 85(4), pp. 793-808. 

Brynjolfsson, E., & McAfee, A. (2014). The second machine age: Work, progress, and prosper-

ity in a time of brilliant technologies.  

Canarella, G., & Miller, S. M. (2018). The determinants of growth in the U.S. information and 

communication technology (ICT) industry: A firm-level analysis. Economic Modelling, 

70(2018), pp. 259-271. 

Cardona, M., Kretschmer, T., & Strobel, T. (2013). ICT and productivity: conclusions from the 

empirical literature. Information Economics and Policy, pp. 109-125. 

Castiglione, C., & Infante, D. (2014). ICTs and time-span in technical efficiency gains. A sto-

chastic frontier approach over a panel of Italian manufacturing firms. Economic Modelling, 

41(C), pp. 55-65. 

Christensen, M. (2015). The Economic Impact of Increasing Public Support to ICT R&D: A 

Modelling Approach. Publications Office of the European Union. 

Cincera, M., Delanote, J., Mohnen, P., Santos, A., & Weiss, C. (2020). Intangible investments 

and productivity performance. GEE Paper, 145. 

De Prato, G., López Cobo, M., & Simon, J. P. (2017). Dynamics of ICTs: assessing investments 

in R&D. 14th Asia-Pacific Regional Conference of the International Telecommunications Society 

(ITS): Mapping ICT into Transformation for the Next Information Society. 

Dechezleprêtre, A., Einiö, E., Martin, R., Nguyen, K.-T., & Reenen, J. V. (2016). Do tax incen-

tives for research increase firm innovation? An RD design for R&D. National Bureau of Economic 

Research. 

Dewan, S., & Kraemer, K. L. (2000). Information Technology and Productivity: Evidence from 

Country-Level Data. Management Science, 46(4), pp. 548-562. 

Dumitrescu, E. I., & Hurlin, C. (2012). Testing for Granger non-causality in heterogeneous 

panels. Economic Modelling, 29(4), pp. 1450-1460. 

Dvornik, D., & Sabolić, D. (2007). Telecommunication liberalization and economic development 

in European countries in transition. Technology in Society, 29(4), pp. 378-387. 

Edquist, H., & Henrekson, M. (2017). Do R&D and ICT affect total factor productivity growth 

differently? Telecommunications Policy, 41(2), pp. 106-119. 

Edquist, H., & Henrekson, M. (2017). Swedish lessons: How important are ICT and R&D to 

economic growth? Structural Change and Economic Dynamics, 41(C), pp. 1-12. 

Ezell, S., & Andes, S. (2010). ICT R&D Policies: An International Perspective. IEEE Internet 

Computing. 

García-Muñiz, A. S., & Vicente, M. R. (2014). ICT technologies in Europe: A study of techno-

logical diffusion and economic growth under network theory. Telecommunications Policy, 

38(4), pp. 360-370. 

Goodridge, P., Haskel, J., & Edquist, H. (2019). The economic contribution of the “C” in ICT: 

Evidence from OECD countries. Journal of Comparative Economics, 47(4), pp. 867-880. 



GPEARI | GEE 

BMEP N.º 05|2021 –Em Análise 
 
 

89

Gruber, H., & Koutroumpis, P. (2011). Mobile telecommunications and the impact on economic 

development. Economic Policy, 26(67), pp. 387–426. 

Hall, B. H., & Khan, B. (2003). Adoption of New Technology. NBER Working Papers 9730, 

National Bureau of Economic Research, Inc.  

Haller, S. A., & Siedschlag, I. (2011). Determinants of ICT adoption: evidence from firmlevel 

data. Applied Economics, 43(26), pp. 3775-3788. 

Hempell, T. (2005). What’s spurious, what’s real? Measuring the productivity impacts of ICT 

at the firm-level. Empirical Economics, 30, pp. 427–464. 

Henry, M., Kneller, R., & Milner, C. (2009). Trade, technology transfer and national efficiency 

in developing countries. European Economic Review, 53(2), pp. 237-254. 

Hong, J. P., Byun, J. E., & Kim, P. R. (2016). Structural changes and growth factors of the ICT 

industry in Korea: 1995–2009. Telecommunications Policy, 40(5), pp. 502-513. 

Hong, J.-p. (2017). Causal relationship between ICT R&D investment and economic growth in 

Korea. Technological Forecasting and Social Change, 116(C), pp. 70-75. 

Hwang, J., & Lee, Y. (2010). External knowledge search, innovative performance and produc-

tivity in the Korean ICT sector. Telecommunications Policy, 34(10), pp. 562-571. 

Hyytinen, A., & Pajarinen, M. (2005). Financing of Technology-Intensive Small Business: Some 

Evidence on the Uniqueness of the ICT Industry. Information Economics and Policy, 17(1), pp. 

115-132. 

Im, K. S., Pesaran, M., & Shin, Y. (2003). Testing for unit roots in heterogeneous panels. 

Journal of Econometrics, 115(1), pp. 53-74. 

Inklaar, R., O'Mahony, M., & Timmer, M. (2005). ICT and Europe's productivity performance: 

industry-level growth account comparisons with the United States. Review of Income and 

Wealth, 51(4), pp. 505-536. 

Jorgenson, D. W., & Vu, K. M. (2016). The ICT revolution, world economic growth, and policy 

issues. Telecommunications Policy, 40(5), pp. 383-397. 

Jorgenson, D. W., Ho, M. S., & Stiroh, K. J. (2008). A Retrospective Look at the U.S. Produc-

tivity Growth Resurgence. Journal of Economic Perspectives, 22(1), pp. 3-24. 

Khalifa, A. B. (2016). Determinants of information and communication technologies adoption 

by Tunisian firms. Journal of Innovation Economics & Management, 2(20), pp. 151-177. 

Koutroumpis, P., Leiponen, A., & Thomas, L. D. (2020). Small is big in ICT: The impact of R&D 

on productivity. Telecommunications Policy, 44(1). 

Li, Q., & Wu, Y. (2020). Intangible capital, ICT and sector growth in China. Telecommunications 

Policy, 44(1). 

Lopez, L., & Weber, S. (2017). Testing for Granger Causality in Panel Data. The Stata Journal, 

17(4), pp. 972–984. 

Mamede, R. P., & Silva, P. A. (2020). O Estado da Nação e as Políticas Públicas 2020 - Valorizar 

as Políticas Públicas. ISCTE. 

Mansfield, E. (1981). Composition of R and D Expenditures: Relationship to Size of Firm, Con-

centration, and Innovative Output. The Review of Economics and Statistics, 63(4), pp. 610-

615. 



GPEARI | GEE 

BMEP N.º 05|2021 – Em Análise 
 

 

90

Maryska, M., Doucek, P., & Kunstova, R. (2012). The Importance of ICT Sector and ICT Uni-

versity Education for the Economic Development. Social and Behavioral Sciences, 55, pp. 1060 

– 1068. 

Mas, M., Guevara, J. F., Robledo, J. C., Cardona, M., Lopez-Cobo, M., Righi, R., & Samoili, S. 

(2019). The 2019 PREDICT Key Facts Report - An analysis of ICT R&D in the EU and beyond. 

JRC Working Papers. 

Moncada-Paternò-Castello, P., Ciupagea, C., Smith, K., Tübke, A., & Tubbs, M. (2010). Does 

Europe perform too little corporate R&D? A comparison of EU and non-EU corporate R&D per-

formance. Research Policy, 39(2010), pp. 523–536. 

Niebel, T. (2018). ICT and economic growth – Comparing developing, emerging and developed 

countries. World Development, 104(C), pp. 197-211. 

OECD. (2017). OECD Science, Technology and Industry Scoreboard 2017: The digital trans-

formation. OECD Publishing. 

Oliner, S. D., & Sichel, D. E. (2000). The Resurgence of Growth in the Late 1990s: Is Infor-

mation Technology the Story? Journal of Economic Perspectives, 14(4), pp. 3-22. 

O'Mahony, M., & Timmer, M. P. (2009). Output, Input and Productivity Measures at the Indus-

try Level: The EU KLEMS Database. The Economic Journal, 119(538), pp. F374-F403. 

O'Mahony, M., & Vecchi, M. (2005). Quantifying the Impact of ICT Capital on Output Growth: 

A Heterogeneous Dynamic Panel Approach. 72(288), pp. 615-633. 

Pedroni, P. (1999). Critical values for cointegration tests in heterogeneous panels with multiple 

regressors. Oxford Bulletin of Economics and Statistics, 61(S1), pp. 631–653. 

Pedroni, P. (2004). Panel cointegration: Asymptotic and finite sample properties of pooled time 

series tests with an applicaton to the PPP hypothesis. Econometric Theory, 20(3), pp. 597–

625. 

Pesaran, H., Shin, Y., & Smith, R. P. (1997). Pooled Estimation of Long Run Relationships in 

Dynamic Heterogeneous Panels. Cambridge Working Papers in Economics. 

Pieri, F., Vecchi, M., & Venturini, F. (2018). Modelling the joint impact of R&D and ICT on 

productivity: A frontier. Research Policy, 47(9), pp. 1842-1852. 

Rohman, I. K. (2013). The globalization and stagnation of the ICT sectors in European coun-

tries: An input-output analysis. Telecommunications Policy, 37(4), pp. 387-399. 

Romer, P. M. (1990). Endogenous Technological Change. Journal of Political Economy, 98(5), 

pp. S71-S102. 

Schumpeter, J. A. (1942). Capitalism, Socialism, and Democracy. University of Illinois at Ur-

bana-Champaign's Academy for Entrepreneurial Leadership Historical Research Reference in 

Entrepreneurship. 

Shiu, A., & Lam, P. L. (2008). Causal Relationship between Telecommunications and Economic 

Growth in China and its Regions. Regional Studies, 45(2), pp. 705-718. 

Solow, R. M. (1957). Technical Change and the Aggregate Production Function. The Review of 

Economics and Statistics, 39(3), pp. 312-320. 

Spiezia, V. (2012). ICT investments and productivity: Measuring the contribution of ICTS to 

growth. OECD Journal: Economic Studies, 2012(1), pp. 199-211. 

Stanley, T. D., Doucouliagos, H., & Steel, P. (2018). Does ICT generate economic growth? A 

meta-regression analysis. Journal of Economic Surveys, 32(2), pp. 705-726. 



GPEARI | GEE 

BMEP N.º 05|2021 –Em Análise 
 
 

91

Steinmueller, W. E. (2008). ICTs and the possibilities for leapfrogging by developing countries. 

International Labour Review, 140(2), pp. 193-210. 

Stiroh, K. J. (2002). Information Technology and the U.S. Productivity Revival: What Do the 

Industry Data Say? American Economic Review, 95(5), pp. 1559-1576. 

Tambe, P., & Hitt, L. M. (2012). The Productivity of Information Technology Investments: New 

Evidence from IT Labor Data. Information Systems Research, 23(3), pp. 599-617. 

Toader, E., Firtescu, B. N., Roman, A., & Anton, S. G. (2018). Impact of Information and 

Communication Technology Infrastructure on Economic Growth: An Empirical Assessment for 

the EU Countries. Sustainability, 10(10). 

Van Reenen, J., Bloom, N., Draca, M., Kretschmer, T., Sadun, R., Overman, H., & Schanker-

man, M. (2010). The Economic Impact of ICT. Final Report, London: Centre for Economic 

Performance,. 

Veeramacheneni, B., Vogel, R., & Ekanayake, E. (2008). Information technology, FDI and eco-

nomic growth: an india case study. Southwestern Economic Review, 35(1), pp. 95-112. 

Vicente, P. N., Lucas, M., & Carlos, V. (2018). Digital innovation in higher education: A ques-

tionnaire to Portuguese universities and polytechnic institutes. GEE paper, 143. 

Vu, K., Hanafizadeh, P., & Bohlin, E. (2020). ICT as a driver of economic growth: A survey of 

the literature and directions for future research. Telecommunications Policy, 44(2). 

 

 


