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Technical progress has differential impacts on productivities across sectors contingent on skilled labor — Fjﬂf:"i;‘,‘;ﬁi”,*‘;‘;“:]
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participate in trade to reap the technological bonus out of trade flows. A theoretical model N
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formalizing the nexus between embodied technology transfer, human capital and TFP Growth is
developed. Capturing these benefits requires an appropriate mix of skilled and unskilled labor, which
is recognized by the firm in its production decisions. Assuming skilled labor as the harvester of new
technology, the ratio of skilled and unskilled wage bills, as a measure of skill intensity, proxies
absorption capacity. Sectors with higher skilled labor intensity will have an advantage in extracting
the trade-mediated technology spillovers. The “optimal” level of skilled labor makes the best use of
the technological bonus reflected in higher productivity. The model is designhed for numerical
simulation to explore the impact of a technology shock on productivity. Thus, skill heterogeneity
explains the sources of heterogeneity in productivities.
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Introduction £
Globalization and technological innovations changing the nature of the economy: changing the
modes of production in other sectors and triggering a chain reaction of complementary inventions, e ”;" | 06T
access to foreign markets, technology, and aid. —World Bank’s World Development Report (WDR T ——
2002, 2005, 2008/09) and Global Economic Prospect (2005, 2008, 2009), etc. Digitization (WDR 2017) ]mw:-;i-:f 1 I — 051
Composite | v, i ) Technology
The success stories of emerging Asian and some Latin American countries show that combination of E_H,‘”“ im] ' $ . ~Spillover. 04l
technological competence, upgrading skills via human capital to undertake complex capital, and skill- Um MJ . QM; r
and technology-intensive activities breaks the barriers of industrial growth, and has profound impact F;!?;;;“‘.E:T} [.Ei??ﬁifﬂil;fn —— .. —7ct2-BEST
on sustained growth. Comparatively disadvantaged groups, like the other underdeveloped regions, D -r;: — l%m e ) .3
lag behind these early leaders because of inability to create enabling ‘systems of learning and wapeorted Toterediates r’lm;:j-‘j - N .
diffusion’ encompassing human capital base, institutions, technological infrastructure. nmnfwn — SRR |
Recent Studies: Keller (2004); Schiff and Wang (2006, 2007), Lucas 2009, Jones and Romer 2009. Coe, Jj kp:j:,.... IH_I ff,.-f”f , -
Helpman and Hoffmaister 2008. Lucas 2014 (NBER), Hausmann (2014), Nour (2013, 2014), Jones and ;’ﬁfﬁ:ﬁ,ﬁ -;w—j:-al T.“I.“H
Romer (June 2009, NBER): six stylized facts Cross-country variation in GDP growth attributed to | Fruman Copten Ii_iﬁll_'ﬂ_} i L;:f:’;;‘,‘,: | | | | | | | | | |
increasing distance from the technology frontier, and large TFP differences. Role of ideas, human | — o N i v DD 09 04 06 03 1 .
capital, institutions. Emphasis on unraveling linkages and gains from trade. Lucas 2009 (AER, T T ity | Trade Intensity
Economica, NBER): Diffusion of industrial revolution and human capital. Coe, Helpman, Hoffmaister ¢
(2008): Caselli and Coleman, 2006, Spence (2011). Analytical Results

Table 3: Regional growth rates for global trade in technology clusters, 1992-2006 Figure lll.2. Exports of ICT goods by main regions,

Proposition I: With the foreign-composite input held fixed, a unit increment of domestically sourced
intermediate input reduces the captured productivity bonus (=ij); on the other hand, with a fixed level
of domestic intermediate inputs, =ij is augmented by an increment of foreign-sourced intermediates
due to a higher capture of the foreign-sourced technological improvement.

Proposition Il: For positive values of the parameters I E, oh and with MPXAj>0 (and even if MPXCj =
0) ‘TB’ per unit of increment of composite labour input Ej will go up when skill-intensity increases.
Thus, higher AC proxied by skill-intensity augments the technological bonus via effective assimilation
of fruits of transmitted technology.

Proposition lll: Since MPXCj>0, a higher dose of physical capital will stimulate accrual of higher
productivity bonus. Thus, higher capital intensity translates into higher appropriation of technological
bonus in any region. As long as the destination's capital intensity is lower than that in the source (i.e.,
if capital intensity increases in the destination but not as rapidly as that of the source so that the
client’s capital-intensity does not overshoot the source's), then higher dose of physical capital in the
recipient translates into larger value of structural congruence resulting in amplification of
productivity bonus.

Proposition IV: An increment of unskilled labor, (keeping skilled labor fixed) reduces & owing to
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Theoretical Premise

lower absorption of technology. An increment in skilled labour inflates the value of .
Absorption is a costly learning activity that a firm can employ to integrate and commercialize
knowledge and technology that is new to the firm, but not new to the world. .. In other words, m;;ﬂﬁ_“ Gilizior L \ CO“CIUSlonS
innovation shifts a notional technological frontier outward, while absorption moves the firm ﬂ““ﬂﬂﬂ‘mﬁ T 7| ied diffsion éﬁ?ﬁﬁc o
closer to the frontier. Examples of absorption include: adopting new products and manufacturing ”"“”"J'y l ﬂwmﬂ“ | A theory which allows for the endogenous capture of
processes developed elsewhere, upgrading old products and processes, licensing technology, ) I Vetalmd foreign technical change has been offered.
improving organizational efficiency, and achieving quality certification. Embodied technology ‘f‘hﬁ’fﬂﬁ?ﬁmﬁ‘ﬁm] GICGINERY —7 Transmitted technology shock via imported inputs
transmission via traded intermediates— World Bank (2008, 201 7), Assimilation—role of \ S ; RMM ) / becomes endogenous. Workers differ in their skill
professionals with technical competence -Schiff and Wang (2004), Lederman et al. (2003), Javorcik | I ;‘I contents to achieve a productivity level with a
(2006); Keller (2004); Eaton et al. (2001); Tang and Koveos (2008). Digitization and inclusiveness. SETT— i Destuston L1 rss / particular vintage of technology. It is postulated that:
Main Focus: Absorptive Capacity (AC), Tech via Trade intensity (Tl), and Structural Congruence oerozumaon: Foms 7 m;?ﬂﬁmﬁi.:m I-Jf (i) AC increases with the skill intensity; (ii) amount of
(SC).—Cohen et al. (1990), Das (2015/17), Lucas (2009), Romer (2007), Chen et al 2017, etc. Diffeces - / technology potentially captured increases with
-_________________________________________________________________________________________| 3 [ ,ff import intensity; and (iii) SC increases with higher
= Firm-Heterogansiry in capital intensities. The capacity of traded inputs to
Core Va ria bles &E'E"?Ffw ;‘f carry technological improvements changes the
We define a binary, scalar index of capture-parameter (8;j;) for sector j in s ivolving AC {}ﬁb ‘\\,pmﬂi ' 1‘ factor-mix problem of representative firms, taking
SC {XEE} and TI (XES} so that the production function for 8. 1s Constant Ratios of Elasticifies of "::--.__T:mﬁﬂﬁlmdz___.- - Into aCC(.)un_t not only the Conver_]tional mar.gin_al rate
Substitution, Homothefic (CRESH) (Hanoch 1975): Oj=2Z ( Xj: in, Xl;]l Relocaion sl o T | of substltutlon. between domestic z:md forlelgn inputs
Second stage transforms 8;;; into a variable €);;;. that is bounded in the unit interval: s Fims. Qalty gﬁ;—ﬁmﬁm of Same gensrlc|type’ bl:)t Z |;0(§he .bonus 0; the o
X ﬂiﬁm _‘ irshts Skt superior techno ogy embedded in mputs.T e mode
Oijes= G (Bijes) = —— rs 85irs =0, 3=0 and 10 ) (i5), Eniry-exit of Finms embed.s a mechanics of technology adopjclon in a |
a6 Lt 1 global input-output structure based on differences in
, ) . B . - .
with % =0, globally, and E;; =0 for low wvalues of 9, then ﬂ; = 0 while finallvy 5;; <0 for high values Key REfe rences skill, trade-intensity and capital-intensity.
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of Bjjrs- When By —oc, (.— 1 implying fully realised technological bonus; when 6;;,;—0, £3;;,,,—0. Given
a and 6, the lugher 1s «, the lugher 15 the firm’s efficiency 1n harmessing the productivity “bornus (TB).
Equation for technology transmuission from 1 1n source r to recipient j 1n s as

Zijrs = Oijrs x Air -, 0= Qe =1
Production of final output ¥; 1s a product of the productivity bonus (BEST;) and input of conventional
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