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Non Technical Summary

Current research on economic growth examines the sources of aggregate growth at a finer
level of production. In this spirit, empirical studies of the sources growth for the United
States economy, in the post-1970 period identify the Information and Communication
Technologies (ICT) producing sector as the source of aggregate TFP growth, despite its small
value added and employment share. Also, the most important source of United States growth
was the accumulation of both ICT and non-ICT-capital, especially during the 1990s. These
growth accounting results are based on tracing the use of ICT goods (e.g., semiconductors)
and flows as capital or intermediates across production units that differ in their inputs'
composition.

This paper analyzes in a theoretical framework the role of commodities' flows across
production units as a mechanism through which a major technology's growth is spread to the
rest of the economy. It shows how the interaction of sectors with different growth potential
affects their final output and long-run aggregate economic performance. The model’s
predictions are shown to be broadly consistent with the United States growth experience.

In relation to ICT, this paper shows that it is important to disaggregate the economy into three
sectors, based on the criteria of ICT production and intensive use. The first sector produces
ICT. The second sector uses ICT-capital (e.g., computers) to produce intermediate goods
(e.g., general purpose machinery or wholesale trade) for itself, and for the third sector, which
does not use ICT (e.g., food production or hairdressers).

The growth mechanism is illustrated in the following example. When a new microprocessor
is produced, it is embodied in computers. These higher quality computers are used in the
production of machinery, that can in turn become available at a lower price. The electric
appliances that is part of this production is used by wholesalers, as well as by food producers
or hairdressers. Even though the hairdressers do not use directly ICT, they benefit indirectly
from its advances because it lowers their costs. Therefore, innovations in ICT provide
incentives for capital deepening in the entire economy through falling capital and
intermediates' costs. This is despite the fact that the direct users of ICT, like wholesalers, face
relatively high costs in trading food products. Importantly, the wholesalers need the food
producers in their production and vice versa, while consumers derive utility by consuming all
goods: food, hairdressers or electric appliances.

This paper shows that this mechanism is endogenously sustained in a long-run constant
growth path with constant capital-output and consumption-output ratios, when both the ICT-
using and non-ICT-using sectors are essential for the production of both consumption and
intermediate goods. On this path, sectorial output growth rates differ. The ICT-producing



sector exhibits the fastest growth, followed by the ICT-using one and then the rest of the
economy.

The higher is the contribution of the ICT-using sector into the production of intermediates,
the higher is the non-ICT-using sector's growth from the accumulation of non-ICT-capital,
but the more the ICT-using sector's growth falls short of its full potential (i.e., ICT growth).
Also, the higher is the contribution of the ICT-using sector into the production of
consumption goods, the higher is aggregate consumption growth due to the decreasing
opportunity cost of consuming its goods. The contribution of the ICT-using sector into the
production of consumption or intermediates matters not only for the strength of the growth
transmission mechanism, but also for the growth engine itself because it affects the allocation
of resources in the economy. The results highlight how the ICT-using sector's goods use
interacts with the market frictions to have a long-run aggregate impact.

Non Technical Summary

Empirické poznatky o zdroji rastu US ekonomiky v obdobi po roce 1970 identifikuji sektor
informacnich a komunikac¢nich technologii (ICT) jako zdroj agregatniho TFP rtstu nehledé
na jeho malou ptfidanou hodnotu a podil zaméstnani. Rovnéz akumulace jak ICT tak 1 ne-ICT
kapitalu byla dalezitym faktorem ristu US ekonomiky a to obzvlasté v devadesatych letech.
Tento rast je predevsim vysledovatelny v pouziti ICT produktii (polovodice) a toku kapitalu,
popt. meziprodukti, pies jeho produkéni jednotky.

Tento clanek teoreticky analyzuje roli toku komodit pies produkéni jednotky jako
mechanismus, diky némuz se riist v technologiich dostane 1 do ostatnich ¢asti ekonomiky.
Model ukazuje, jak interakce mezi sektory s riznym potencidlem ristu ovlivni jejich findlni
stav a dlouhodoby ekonomicky vykon. Pfedpovédi modelu se zdaji byt v souladu
s pozorovanym US rlstem.

Abychom spravné zapocetli vSechna fakta o ristu, musime rozdélit ekonomiku do tii sektord.
Prvni sektor produkuje ICT. Druhy vyuziva ICT kapital (pocitace) k produkci meziproduktd
(obecné nastroje ¢i velkoprodej) pro sebe nebo pro tieti sektor, ktery ICT viibec nepouZziva
(produkce jidla ¢i kadeinici).

Mechanismus rustu je ilustrovan na nasledujicim ptikladé. Kdyz vyprodukujeme novy
mikroprocesor, je zabudovan do pocitace. Tyto vykonnéjsi pocitace jsou pouzité v novych
vyrobnich masinach, které¢ po té mohou byt dostupné za nizsi cenu. Tyto velké vyrobni
masiny jsou pouzivané velkoproducenty stejné jako vyrobci jidla ¢i kadefniky. Ackoli
kadefnici ptfimo nepouzivaji ICT, tézi z néj vyhody. Tudiz inovace v ICT poskytuji podnéty
k prohloubeni kapitdlu v celé ekonomice kvili poklesu cen meziproduktii. K tomuto dochazi i
ptes fakt, ze pfimy uzivatel¢ ICT, napi. velkoprodejci, Celi relativné vysokym cendm
v obchodovéni s potravinovymi produkty. Dilezit¢ ale je, Ze velkoprodejci potiebuji
producenty jidla a naopak, zatimco spotiebitelé ziskavaji uzitek z konzumovani v§eho zbozi.

Tento ¢lanek ukazuje, Ze tento mechanismus je vnitiné udrzitelny v dlouhodobé konstantni
rustové strategii s konstantnim pomérem kapitalu k vystupu a spotiebou k vystupu, kdyz oba
ICT pouzivajici a nepouzivajici sektory jsou dulezité pro produkci spotiebniho zbozi i
meziproduktll. V této strategii se riist vystupu li§i po sektorech, pficemz ICT produkujici
sektor roste nejvice, nasleduje ho ICT pouzivajici sektor, a pak zbytek ekonomiky.
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Cim vyssi je piispévek ICT vyuzivajici sektoru v produkci meziproduktii, tim vyssi je rast
sektoru nevyuzivajiciho ICT z akumulace ne-ICT kapitalu, ale tim vice ICT vyuZzivajici
sektor pfichdzi o sviij rastovy potencial. Rovnéz ¢im vyssi je piispévek ICT vyuzivajiciho
sektoru koprodukci spotiebniho zbozi, tim vyssi je rist celkové spotieby diky sniZzenym
nakladim vedlejSich ptilezitosti spotfeby jejiho zbozi. Prispévek ICT vyuzivajiciho sektoru
na produkci spotiebniho zbozi ¢i meziproduktli neni dilezity jen kvili pienosovému
mechanismu, ale 1 kvili jeho roli jako zdroje rastu, protoze ovliviiuje alokaci zdroji
v ekonomice. Vysledky ukazuji, jak pouziti zbozi ze sektoru vyuzivajicitho ICT interaguje
s trznimi nedokonalostmi, a tak ptisobi dlouhodoby dopad.



