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In a nutshell

®  The World Bank (2016) estimates that 57 percent of workers in
OECD countries are at risk of losing their jobs due to automation
and computerization in the next 20 years.

e This, however, has not yet come into effect in Turkey. We found
that information and communication technology (ICT) has an
employment-generating effect in the Turkish manufacturing
industry, especially in low and medium technology intensive sec-
tors.

o Although the employment-enhancing effects are confirmed empiri-
cally for both tangible and intangible ICT capital, our findings
indicate that tangible ICT capital has a stronger employment-
generating impact than that of intangible ICT capital.

®  The share of skilled workers increases with the use of ICT.

e Using high levels of ICT will probably keep more skilled [produc-
tive workers at work.

e There is a need for encouraging ICT use in industries where ICT
enhances employment in order to foster growth and the creation of
new jobs.

®  [In order not to lose the race against machines (i.e. the employment
destruction effect of digitalization), the policymakers of developing
countries should determine the readiness of the country and create
new tools and institutions to take advantage of ICT and digitaliza-
tion.

Introduction

The employment creation/destruction impact of information and com-
munication technology (ICT) has attracted considerable attention over
the past decades from researchers and policymakers (Sabadash, 2013;
European Commission, 2016; OECD, 2016). Given the background
literature on this debate, there is no doubt that the use of ICT leads to
higher labor productivity (Ucdogruk Gurel and Kilicaslan, 2016; Kili-
caslan et al., 2017). ICT also has a potentially significant impact on the
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labor market; on the one hand, while the new ICT
kills many jobs, it also generates new employment
opportunities sourcing from new product and ser-
vice markets (see Kilicaslan and Tongur (2017) for
further discussion).

There are two main theoretical approaches in the
literature on the impact of ICT on employment:
the substitution mechanism and the compensation
mechanism. The substitution effect briefly asserts
that employment destruction emerges as traditional
industries improve their technology. This is because
new technologies require less labor, and therefore
the laborsaving effect of ICT dominates. However,
the compensation mechanism claims that the labor-
saving effect of technological progress may be com-
pensated by indirect market-oriented effects; mean-
ing that underlining technological change leads to
employment generation in the long run. Specifically,
the use of new technologies (especially ICT) leads
to a lower production cost and creates new invest-
ments and jobs. In other words, technological change
induces the creation and commercialization of new
products, and thereby the creation of new jobs.

There exists sizable empirical literature on the im-
pact of technology on employment. There is, how-
ever, no consensus on the direction of the employ-
ment creation/destruction effect of ICT in previous
studies (for a detailed survey, see Sabadash, 2013).
Given the ambiguous results in this empirical litera-
ture, this research examines the impact of ICT capital
on employment generation in the Turkish manufac-
turing industry. The findings provide some critical
insights for policy.

ICT Capital Generates Employment

In order to explore the effect of ICT capital on em-
ployment in the Turkish manufacturing industry, we
estimated numerous models using the labor demand
equation augmented with ICT capital in a dynamic
specification at the firm level (Kiligaslan and Tongiir,
2017). Our results provide statistically significant
coefficients for the standard variables in the labor

demand equation for all the estimated models. The
real wage coefficient shows a negative and signifi-
cant value, which is consistent with our expectations,
indicating a negative relationship between labor de-
mand and wages. Firm output has a positive effect
on employment, which means that the expansion of
production requires more labor.

The baseline estimations show that ICT capital has a
positive impact on employment. Moreover, tangible
and intangible ICT capital has a significantly positive
impact, reflecting employment-enhancing effects. By
splitting the sample in accordance with technological
intensity, ICT capital has a positive effect on employ-
ment in low and medium technology sectors. In ad-
dition, our results show that tangible ICT capital has
a stronger employment-generating impact compared
to intangible ICT capital.

The job-creating effects of ICT don’t seem significant
for high technology firms, although the coefficient
of ICT capital is found to be positive. The fact that
we did not find statistically significant coefficients of
ICT variables in high technology firms might be due
to a very small sample size in high technology sec-
tors. In other words, the hypothesis that ICT capital
benefits job creation in high technology sectors may
not be rejected. One other reason might be that the
use of ICT in these industries is already very high.
Therefore, the marginal impact of ICT use may not
be significant in high technology intensive manufac-
turing industries.

Is the employment impact of ICT the same in all manufac-
turing sub-sectors?

The answer is no. We estimated the labor demand
equation by splitting the sample into two-digit sec-
tors (NACE Rev. 2) to investigate the impact of ICT
capital on employment at a more disaggregated sec-
tor level. The employment-generating impact of ICT
is confirmed for most two-digit sectors, whereas it is
not significant for some sectors. However, there are
no findings on the employment destruction impact of
ICT by two-digit sectors. Moreover, the job-creating
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effects are quite strong for the following manufactur-
ing industries: food products, textiles, chemicals and
chemical products, other non-metallic mineral prod-
ucts, electrical equipment, machinery and equip-
ment, and motor vehicles, trailers and semi-trailers.

Except for food products and textiles, the industries
where ICT has an employment-enhancing impact
belong to medium technology intensive sectors. This
finding is consistent with our main results, which in-
dicate that the strongest job-creating impact of ICT
exists in medium technology firms. Alternatively,
the medium technology intensity group can also be
divided into two: medium low and medium high.
Taking this structural difference into account, our
results by two-digit sectors show that ICT capital
generates employment in all medium high technol-
ogy intensive two-digit sectors, except for “other
transport equipment.” This reinforces the idea that
the employment-generating impact exists strongly in
industries using medium high technology.

Although there is no evidence of a job loss effect even
by sub-sectors in our results, there is sectorial het-
erogeneity with respect to the effects of ICT on em-
ployment. This implies that sub-industries of manu-
facturing have their own characteristics in terms of
compensation and substitution impacts. The com-
pensation effect dominates the substitution effect in
most of the sub-industries whereas they cancel each
other in some other sectors, leading to a neutral im-
pact of ICT on employment.

Policy Recommendations

Within the context of the substitution mechanism,
the hypothesis of skill-biased technological change
implies that the share of skilled workers increases
with the use of ICT. Therefore, this process can be
expected to require more skilled/productive work-
ers. This underlines the importance of human capital
accumulation, and thus education. Therefore, policy-
makers should design specific training programs ac-
cording to sub-industrial requirements, and improve
education systems to increase overall human capi-

tal/quality of workers.

Policymakers should extend the coverage of the ex-
isting incentives and support programs especially
via tax cuts (start-up taxes, special communication
taxes...etc.), and other factors supporting innovation
and technology. Also, they should constitute new re-
search and development centers, technology devel-
opment zones, and university-industry collaboration
mechanisms, in addition to making existing channels
more efficient in order to facilitate new employment
opportunities.

There should be coordination between support mech-
anisms. To this end, two points are of critical impor-
tance. First, all incentives and support mechanisms
should complement each other. Second, there should
be a periodic evaluation of the effects of supporting
factors. Therefore, incentive mechanisms should be
reconsidered depending on their achievements.

Given that there is a sectorial heterogeneity with
respect to the effects of ICT on employment, poli-
cymakers should be aware that detailed industries
have their own characteristics in terms of compensa-
tion and substitution mechanisms. Consequently, a
policy setup should consider sectorial heterogeneity
for the priorities within the context of industrial pol-
icy. This implies that some policies should be selec-
tive according to the priorities of targets and sectorial
characteristics.

ICT development and the momentum of digitaliza-
tion are, without a doubt, a component of the fourth
industrial revolution (Industry 4.0). This implies the
high transformation speed of the production systems
(artificial intelligence, smart machines...etc.). Hu-
mankind also risks losing this race against machines
(i.e. the employment destruction effect of digitaliza-
tion may dominate in the future). Therefore, policy-
makers should consider putting the compensation
mechanisms of ICT diffusion into force to prevent
job losses. In this regard, the policymakers of devel-
oping countries should focus on the readiness of the
country to take advantage of ICT and digitalization.
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Further Insights

Indeed, solving the puzzle of the employment cre-
ation/destruction impact of ICT may require ad-
dressing some additional issues. First, the impact
may depend on innovation type, i.e. product inno-
vation and process innovation (e.g. Vivarelli, 2012).
Although most of the studies in the literature un-
derlined that product innovation is likely to be more
labor-friendly while process innovation has labor-
saving impacts, further research is needed to empiri-
cally discover the employment-ICT nexus. Another
issue, linked to the former, is the heterogeneity of in-
dustries according to ICT-producing and ICT-using
positions; the impact of ICT on employment varies
in different industries (e.g. Biagi and Falk, 2017). Fi-
nally, comprehensive research on the employment
creation/destruction effects of ICT by using datasets
at different aggregation levels (macro, sector, firm)
at the same time may disentangle elusive impacts, as
suggested by Sabadash (2013) and Vivarelli (2014).

Acknowledgement

This policy brief is based on research funded by the
Economic Research Forum (ERF) under the project
call “Labor Demand in the MENA Region.” The au-
thors would like to thank ERF for the funding and
administrative support. The empirical results in this
research were obtained using Annual Industry and
Service Statistics of the Turkish Statistical Institute
(TurkStat), a firm-level database for the period 2003-
2013. However, the results and the interpretations
expressed in this study are the exclusive responsibil-
ity of the authors, and by no means represent official
statistics.

References

Biagi, F. and Falk, M. (2017). The impact of ICT and
e-commerce on employment in Europe. Journal of
Policy Modeling, 39 (1): 1-18.

European Commission (2016). The labor market im-
plications of ICT development and digitalization.
In European Commission (2016), Employment
and Social Development in Europe 2016 (pp. 148-
186). Brussels: Directorate-General for Employ-
ment, Social Affairs and Inclusion.

Kiligaslan, Y., Sickles, R., Atay Kayis, A. and Uc-
dogruk Giirel, Y. (2017) “Impact of ICT on the
Productivity of the Firm: Evidence from Turkish
Manufacturing,” Journal of Productivity Analy-
sis, 47(3), 277-289.

Kiligaslan, Y., & Tongtir, U. (2017). Information and
Communication Technologies and Employment
Generation in the Turkish Manufacturing Indus-
try. Economic Research Forum (ERF) Working
Paper, No. 1120. July 2017.

OECD (2016). ICTs and Jobs: Complements or Sub-
stitutes? The Effects of ICT Investment on Labor
Market Demand by Skills and Industry in selected
OECD countries. OECD Digital Economy Papers,
No. 259. OECD Publishing.

Sabadash, A. (2013). ICT-induced technological
progress and employment: a happy marriage or a
dangerous liaison? A literature review. JRC Tech-
nical Reports, Digital Economy Working Paper,
No. 2013/07. Institute for Prospective and Tech-
nological Studies, Joint Research Centre.

Ucdogruk Giirel, Y. and Kiligaslan, Y. (2016) “The
impact of intangible assets on the productivity of
manufacturing firms in Turkey,” METU Studies
in Development, 43 (April), 191-227

Vivarelli, M. (2012). Innovation, Employment and
Skills in Advanced and Developing Countries: A
Survey of the Literature. IZA Discussion Papers,
No. 6291. Institute for the Study of Labor (IZA).

Vivarelli, M. (2014). Innovation, Employment and
Skills in Advanced and Developing Countries:
A Survey of Economic Literature. Journal of Eco-
nomic Issues, 48 (1): 123-154.

4  The Use of ICT and Employment Generation | Yilmaz Kiligaslan and Unal Tongiir




World Bank (2016) World Development Report 2016:
Digital Dividends, Washington, DC: World Bank.

ERF Policy Brief No. 39 - June 2018




Recent Policy Briefs

“Competitive Real Exchange Rates Are Good for the Poor: Evidence from Egyptian Household Surveys” by
Ibrahim Elbadawi and Eman Refaat, ERF Policy Briefs No. 38, June 2018.

“The Wrecking Force of Inflation: How the Universal Cash Transfer in Iran Has Lost its Poverty Reduction
Impact” by Ali Enami and Nora Lustig, ERF Policy Briefs No. 37, June 2018.

“Capital Raising Activity and Firm Growth in the Arab Region” by Juan |. Cortina, Soha Ismail and Sergio L.
Schmukler, ERF Policy Briefs No. 36, June 2018.

“How are families changing in Jordan? New evidence on marriage and fertility trends among Jordanians and
Syrian refugees in Jordan” by Maia Sieverding, Caroline Krafft and Nasma Berri, ERF Policy Briefs No. 35, May 2018.

“The Wellbeing of Syrian Refugees: Shifting from Humanitarian to Developmental Response in Jordan” by
Caroline Krafft and Maia Sieverding, ERF Policy Briefs No. 34, May 2018.

“The Impact of the Syrian Refugee Influx on the Education and Housing Outcomes of Jordanians” by Ragui
Assaad, ERF Policy Briefs No. 33, May 2018.

“The Impact of the Syrian Refugee Influx on the Jordanian Labour Market” by Jackline Wahba, ERF Policy
Briefs No. 32, May 2018.

“Can Sovereign Wealth Funds Mitigate the Negative Impact of Volatility?” by Kamiar Mohaddes and Mehdi
Raissi, ERF Policy Briefs No. 31, March 2018.

“Politics Affect Exports in Egypt” by Nora Aboushady and Chahir Zaki, ERF Policy Briefs No. 30, March 2018.

“Reforming Rules of Origin in Greater Arab Free Trade Area for Effective Economic Integration” by Bashar
Hikmet Malkawi, ERF Policy Briefs No. 29, September 2017.

“Measures to Protect Poor Sudanese Households from the Risks of Catastrophic Health Expenditures” by
Mohammed Elhaj Mustafa and Ebaidalla Mahjoub Ebaidalla, ERF Policy Briefs No. 28, August 2017.

“Scientifically-Supported Economic Incentive Approaches for the Long Term Sustainability of Atlantic
Bluefin Tuna Fisheries” by Rashid Sumaila, ERF Policy Briefs, No. 27, August 2017.

“Currency-Plus-Commodity Basket: A Proposal for a New Exchange Rate Arrangement for Gulf Oil-
Exporting Countries” by Jeffrey A. Frankel, ERF Policy Briefs, No. 26, June 2017.

“The Political Realities of Economic Reform in the Gulf Monarchies” by Michael Herb, ERF Policy Briefs, No.
25, June 2017.

“Sheltering the Poor against Catastrophic Healthcare Payments through Micro Insurance: Lessons from the
African Experience” by Ahmed Rashad and Mesbah Sharaf, ERF Policy Briefs, No. 24, May 2017.

“Egypt Must Strengthen Budget Institutions to Curb Mounting Budget Deficit” by Mohamed Zaky, ERF Policy
Briefs, No. 23, May 2017.




“The Impact of Emigration on MENA Labor Markets” by Anda David and Mohamed Ali Marouani, ERF Policy
Briefs No. 21, October 2016.

“The US Fracking Boom, Oil Prices and Policy Options for Arab Oil Producers” by Romesh Vaitilingam, ERF
Policy Briefs No. 20, October 2016.

“Labor Market Regulations: Job Security versus Labor Flexibility” by Jackline Wahba, ERF Policy Briefs No. 19,
September 2016.

“Employment and Rates of Return to Education in Arab Countries: Gender and Public Sector Perspectives”
by Zafiris Tzannatos, ERF Policy Briefs No. 13, June 2016.

“Reducing Air Pollution in Cairo: Raise User Costs and Invest in Public Transit” by Alban Thomas, ERF Policy
Briefs No. 12, May 2016.

“Trade Liberalization in Egypt: Let the Informal Labor Market Take the Strain” by Abeer Elshennawy, ERF
Policy Briefs No. 11, May 2016.

“Replace Discretion with Rules: How Policy Reform Can Boost Economic Performance” by Izak Atiyas, ERF
Policy Briefs No. 10, May 2016.

“Sticks Rather than Carrots to Induce More Formality” by Aysit Tansel, ERF Policy Briefs No. 9, April 2016.

“Modifying the Path of Fertility Rates to Accelerate Egypt s Entry in the Demographic Window” (in Arabic)
by Sara El Khishin, ERF Policy Briefs No. 8, April 2016.

“Going beyond Doing Business to Foster Job Creation in Arab Countries” by Jamal Ibrahim Haidar and Hedi
Larbi, ERF Policy Briefs No. 7, April 2016.

ERF at a Glance: The Economic Research Forum (ERF) is a regional network dedicated to promoting high-quality economic research for
sustainable development in the Arab countries, Iran and Turkey. Established in 1993, ERF’s core objectives are to build a strong research
capacity in the region; to encourage the production of independent, high-quality research; and to disseminate research output to a wide and
diverse audience. To achieve these objectives, ERF’s portfolio of activities includes managing carefully selected regional research initia-
tives; providing training and mentoring to junior researchers; and disseminating the research findings through seminars, conferences and

a variety of publications. The network is headquartered in Egypt but its affiliates come primarily from different countries in the region.

ERF Contact Information ECONOMIC
Address: 21 Al-Sad Al-Aaly St., Dokki, Giza, Egypt RE S EARCH ‘_l g:_l_“

Telephone: 00 202 333 18 600 - 603 | Fax: 00 202 333 18 604
Email: erf@erf.org.eg | Website: http:/ /www.erf.org.eg F O RUM d_! b].n_l'ﬁl[l




