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Abstract

This paper follows up on previous OECD work for #8901 and 2002 OECD Ministerial meetings. It was
concluded that information and communications tettgy (ICT) was among the key factors explaining
growth differentials in the OECD area in the 199w that ICT had the potential to contribute taeno
rapid growth in the future. The current paper exssiwhether ICT is still important now the hypethoé
new economy is over. It differs from previous OE@Drk as it considers, firstly, a range of questitivet
were not explicitly addressed before. For exampley have some OECD countries invested more in ICT
than others? What factors help firms in seizinglibeefits from ICT? How precisely does ICT affaonf
performance? And what policies should governmentiettake to help firms benefit from ICT? The paper
also differs from previous work as it is based dor@ad set of new data and empirical studies. Tingys
incorporates new evidence from official statistics the use of ICT by firms, which were not avaiabl
before. It draws on new empirical results with @#l firm-level statistics that was carried outdahgh an
OECD-led team of researchers and statistical affice 13 OECD countries, thus complementing the
sectoral and aggregate analysis undertaken préyioisd it draws, to the extent possible, on thieda
available data to examine the contribution of I6Tgtowth performance in recent years.

1. Economic Analysis and Statistics Division, RBigrate for Science, Technology and Industry, OECD,
Paris. The views expressed in this paper are tldsthe authors and not necessarily those of the
organisation or its member countries.



Introduction

In 2001, OECD prepared a study for its annual mgettf OECD Ministers that concluded that
information and communications technology (ICT) wasiong the key factors explaining growth
differentials in the OECD area in the 1990s. lbatsncluded that ICT had the potential to contebtat
more rapid growth in the future (OECD, 2001a). Btith 2001 and 2002 OECD Ministerial meetings
underscored the importance of ICT for growth amgliested further work. A specific request for furthe
work on ICT and business performance was also nadee OECD in the autumn of 2001, by the US
Secretary of Commerce, Mr. Evans. This paper falap on these requests. It examines whether ICT is
still important now the hype of the new economyoiger. The current paper offers a summary of the
findings of the OECD work; a more extended versiobeing prepared for the annual Ministerial megtin
of the OECD and will be published in May (OECD, 28Q

The study differs from previous OECD work as it siolers a range of questions that were not expficitl
addressed before. For example, why have some OBUBtrEs invested more in ICT than others? What
factors help firms in seizing the benefits from ECHiow precisely does ICT affect firm performance®A
what policies should governments undertake to fietgs benefit from ICT? Many of these questions can
not easily be examined with the macro-economicsautioral data that were used in previous OECD work.
Firm-level data are often necessary, since theywalhteractions at the firm level to be examinedr F
example, the role of ICT in helping firms gain metrlshare can only be examined with firm-level data.
Studies drawing on such evidence can thus congrittua better understanding of the interaction betw
ICT, human capital, organisational change and iatiom, and thus to better, evidence-based, policy
making.

The report also draws on a range of new data., Rirdtaws on new empirical analysis with officfaim-
level statistics that was carried out through arCOHed team of researchers and statistical offinek3
OECD countries, thus complementing the sectoralauglegate analysfsSecond, the study incorporates
new evidence from official statistics on the usé@f and e-commerce by firms, which were not a\dda
before. Third, it draws, to the extent possible tlom latest available data to examine the coniohubf
ICT to growth performance in recent years.

The first section of the paper examines the diffasf ICT across OECD countries, on the basis fifiaf
statistics, which may differ substantially fromyarie estimates. The next section provides evidendae
impact of ICT at the macro-economic and sectonalleupdating previous OECD work. The third section
provides evidence on the contribution of ICT usétsiness performance, based on detailed firm-level
studies. The final section draws implications friira empirical evidence for policy makers, whilehars

set of conclusions completes the paper.

The diffusion of ICT in OECD economies

The state of ICT diffusion

The economic impact of ICT is closely linked to teetent to which different ICT technologies have
diffused across OECD economies. This is partly beedCT is a network technology; the more people
and firms that use the network, the more bendfitgenerates. While ICT investment has accelerated i

2. These countries are: Australia, Canada, Denntérftand, France, Germany, Italy, Japan, Nethddan
Sweden, Switzerland, United Kingdom and the Un@¢ates.



most OECD countries over the past decade, thegfabat investment differs widely. ICT investmente
from less than 15% of total non-residential invesstirin the business sector in the early 1980setwéden

Sweden and Australia (Figure 1). These sharesatidirange much in 2001 in the countries for whiatad ™~ { usunieto: 200¢

are available, although overall and ICT investméetlined somewhat in some countries, such as the
United States and Canada. This suggests that |@3stment has not been affected disproportionally by
the slowdown compared with other types of investmen

Figure 1:ICT investment in selected OECD countrie’s
(As a percentage of non-residential gross fixedtabformation, total economy)
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Note: (1) Or latest available year.
Source: OECD, Capital Services Database.

The rapid growth in ICT investment has been fuebigch rapid decline in the relative prices of cotepu
equipment and the growing scope for the applicadiolCT (Jorgenson, 2001). The benefits of loweT IC
prices have been felt across the OECD, as botls finwesting in these technologies and consumersguy
ICT have benefited from lower prices. The loweicgs of ICT are only one of the drivers of investinen
however; firms have also invested in ICT as it iffiarge potential benefits.

Another determinant of the economic impacts assediaith ICT is the size of the ICT sector. Havamy
ICT-producing sector can be important, since ICddpiction has been characterised by rapid
technological progress and has been faced withstespmg demand. In 2000, value added in the ICTosec
represented between 4% and 17% of business sextter added and increased in all OECD-countries for
which data are available (Figure 2). Aggregate dalto show that about 6-7% of total business
employment in the OECD area could be attributetCfb production® While parts of the ICT sector are
currently experiencing a slowdown, these sharesiaikely to change much in the short term.

3. These estimates are based on the OECD defirfithe ICT sector. See OECD (2@)2



Figure 2:Share of the ICT sector in business sector value ded, 2000
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Note: (1) Or latest available year. There are some small differences in the definition of the ICT sector. See source for
detail.
Source: OECD (2002a), Measuring the Information Economy, http://www.oecd.org/sti/measuring-infoeconomy

As was indicated above, strong investment in ICTelated to increased demand for ICT-infrastructure
and the services that can be derived from it. Egugives some empirical evidence for the rapideiase

in demand and speed of ICT diffusion within an exowg. It shows the number of Internet hosts per 1000
inhabitants and provides thus for an indicatottlfier size of and the access to ICT infrastructuwen main
patterns emerge: First, the number of Internetshiostreased very rapidly over the past four yeafishin

the OECD area, the number of Internet hosts ped Irfabitants was about five times as high in 2891
compared with 1997. Second, strong cross-countfgrdinces in the use of ICT infrastructure prevélile
United States is ahead and is followed by a segwodp of strong Internet users, notably some North-
European countries and Canada. In contrast, thesad¢o and use of ICT infrastructure, as measuyéked
number of Internet hosts, is still limited in TugkéMexico, Korea, and some East-European countries.

Another indicator of ICT diffusion is the propomiamf businesses that use the Internet to purchesgs
sales (OECD, 2002a). While data are not availabteafl OECD countries, similar patterns emerge as
compared with Internet hosts. The existing evidestomvs a large number of firms using the Interoet f
sales or purchases in the Nordic countries (Dennk@nkand, Norway and Sweden) as well as in Auistral
the Netherlands and New Zealand. In contrast, favlyfirms in Greece, Italy, Portugal and Spain thee
Internet for sales or purchases. Monetary estimafeglectronic commerce suggest that electronic
commerce is growing, albeit slower than originatywisaged. However, it still accounts for a releliv
small proportion of overall sales. For the few dbs that currently measure this, Internet safes i
2000/2001 ranged between 0.2% and 2% of total .seleéle fourth quarter of 2002, 1.65 per centlbf a
retail sales in the United States were carriedtorgugh computer-mediated networks, up from 1.3 per
cent in the fourth quarter of 2001.



Figure 3:Internet hosts per 1.000 inhabitants, 2001
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Note: (1) See source for data coverage and differences in definitions
Source: OECD (2002a), Measuring the Information Economy, http://www.oecd.org/sti/measuring-infoeconomy

There are many other indicators that point to thle of ICT in different OECD economies (OECD,
2002). In practice, the different indicators are clgsabrrelated and tend to point to the same countge
having the highest rate of diffusion. These tygicale the United States, Canada, New Zealand rélisst
North-European countries such as Denmark, Finlamdi 8weden, as well as the Netherlands. It is
therefore likely that the largest economic impadtkCT should also be found in these countries.

Factors affecting the diffusion of ICT

Why is the diffusion of ICT so different across GECountries? Previous OECD work already noted
several factors, such as lack of relevant skiisk lof competition, or high costs in certain OEGiDmtries
(OECD, 2003). From a firm's perspective, high costs are imurtas they affect the possible returns that
a firm can extract from their investment. Firmsrdm only incur costs in acquiring new technologies,
also in making it effective in the workplace, andusing the technologies on a daily basis. Costser to
personnel, telecommunication charges and orgaoigdtchange are therefore also important. Somes-cros
country evidence is available on how these factaayg have affected diffusion.

A first factor concerns the costs of ICT hardweBece ICT hardware is traded internationally, psice
should not vary too much across countries. Thelahai evidence suggests otherwise, however. Ddtaile
price comparisons of ICT goods show that over mafdme 1990s, firms in the United States and Canada
enjoyed considerably lower costs of ICT investmgmbds than firms in European countries and Japan
(OECD, 200%). Barriers to trade, such as non-tariff barrieekated to standards, import licensing and
government procurement, may partly explain the dd&rentials (OECD, 2048. The higher price levels

in certain OECD countries may also be associateth & lack of competition within countries.
International differences in the costs of telecomiation are also considerable.

Cost differentials can not only be observed for I@&rdware and software, but also in the associzists

were lowest in the United States. The EU average almost 3 times the US price level, while priaes i
Japan were almost double those in the United St&igsrre 4). It is not only the liberalisation T |
markets that is important to lower price levelst prmarily the introduction of effective competiti.

5



Japan liberalised its telecommunications markeite gearly, but took long to reap the benefits as an

effective regulatory framework took time to be éfihed.

Figure 4Countries with low access costs have a greater diffion of the Internet
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Source: OECD (www.oecd.org/dsti/sti/it/cm) and Telcordia Technologies (www.netsizer.com).

A second factor relates to the complementary imvests that need to be made by firms to draw the
benefits from ICT. Such complementary investments, dor instance, the need for changes in the
organisational structure of firms, as well as foinlg and training staff. These complementary itvesits

are often much more costly than the initial outlBysICT investment goods. Brynjolfsson and Hitd(®),

for example, suggest that 1 USD of ICT investmemtyrbe associated with 9 USD of investment in
intangible assets. One main area of additionalsiment concerns the need for appropriate skills and
competencies of workers in order to develop andl@G3eeffectively. Moreover, due to rapidly changing
needs for skills and competencies related to IGimsf have to adjust hiring and training of staff
continuously and in a flexible way. Lack of appiagg human capital may thus also hinder the fast

diffusion of ICT.

There is, thirdly, cross-country evidence that tations in product and labour markets may affect IC

investment (Figure 5). Product market regulatigiscally limit competition, which is important tgsr

ICT investment as it forces firms to seek for waystrengthen performance relative to competitansl

also because it helps lower the costs of ICT. Maeeoproduct market regulations may limit firmstire
ways that they can extract benefits from their o6¢CT. For example, they may not be able to extend
beyond traditional sectoral boundariesg(software firms offering financial services). Labomarket
regulations also play a role as they have an impadhe organisational changes that may be needed t
make ICT work. If firms can not adjust their workfe or organisation, and make ICT effective witthia
firm, they may decide to limit investment or relezarhese links between regulations and ICT inveatm
have been confirmed through econometric analysisst @nd Marquez (2002) find that regulations
impeding workforce reorganisations and competibietween firms hinder investment in ICT. Bartelsman,

et al. (2002) confirms these findings.



Figure 5:Countries with strict product and labour market regulations have lower ICT investment
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Source: ICT investment from Figure 1; regulations from Nicoletti, et al. 1999.

Previous OECD work has pointed out that the US eegnmight be able to achieve greater benefits from
ICT since it got its fundamentals right before maother OECD countries (OECD, 201 The
combination of sound macroeconomic policies, wefietioning institutions and markets, and a
competitive economic environment may be at the afrthe US success. A recent study by Gust and
Marquez (2002) confirms these results and attriutdatively low investment in ICT in European
countries partly to restrictive labour and produetrket regulations that have prevented firms frettigg
sufficient returns from their investment. Thesetdex already point to some areas that are relefaant
policy. For example, measures to increase competitan help bring down costs, labour market and
education policies may help reduce skill shortagesl risk and uncertainty may be tackled by a well-
designed regulatory framework.

ICT's impact on growth

What precisely are the impacts that ICT can haveusiness performance and growth? Three effects can
be distinguished. First, as a capital good, investnin ICT contributes to overall capital deepenamgl



therefore helps raise labour productivity. Secalagjd technological progress in the production @T |
goods and services may contribute to more rapidifactor productivity (MFP) growth in the ICT-
producing sector. And third, greater use of ICT rhaip firms increase their overall efficiency, ahds

raise MFP. Moreover, greater use of ICT may contehto network effects, such as lower transaction
costs, higher productivity of knowledge workers amdre rapid innovation, which will improve the
overall efficiency of the economy. This sectioncdisses the empirical evidence for these effecthen

basis of aggregate and sectoral data; the nexosentamines the evidence from firm-level studies.

Theimpact of investment in ICT

Aggregate data suggests that the growth in MFP beyassociated with the productivity-enhancing
benefits from investment in ICT. Evidence on thierof ICT investment across countries is primarily

available from the macro-economic levelg. from Colecchia and Schreyer (2001) and Van Axtkal.
(2002a). Both studies show that ICT has been a very dynanea of investment, due to the steep decline

in ICT prices which has encouraged investment if. [&@hile ICT investment accelerated in most OECD
countries, the pace of that investment and its ahmen growth differ considerably across countries

(Figure 6). Notably the United States, Australia &mland experienced a strong increase in prodtgcti
growth due to investment in ICT in the second ladlfthe 1990s. Few other countries have thus far
experienced similar gains.

Figu

14
12

10

Change in ICT investment as % of GFCF, 1990-
2000

re 6.Pick-up in MFP growth and increase in ICT investmen
This is the new graph,

********************************* & Sweden” ~ |
Finland
*
gnited States .
Canada
@ Japan Deﬁmark Australia
L
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Jreland® |
#\etherlands
France®
German: i
& many oAustria
L
) Ital
Spain Y
L
-1.5 -1.0 -0.5 0.0 0.5 1.0

Change in MFP growth, 1990-2000

Note: Correlation coefficient: 0.52; T-statistics: 2.30.
Source: ICT investment from OECD (2002a), MFP growth from OECD (2003b).

~

accounting framework. For the countries for whicktadare available, these estimates show that ICT
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over the 1995-2000 period. The United States, Gaaad Australia received the largest boost; Germany
France and ltaly a much smaller one. However, tmribution of ICT-investment increased consideyabl



in all countries in the second half of the 1990xcaspared with the first half. Throughout the 1990s
growth in ICT-capital services was mainly attrillites growth in hardware. In the more recent years,
however, the other components of ICT-capital sewibave gained importance. This is particulalrly th
case for software which accounts now for almost trkl of the overall contribution of ICT capital
services to GDP growth in OECD countries. With deeline in investment in some countries over 2001-
2002, the contribution of ICT investment to groviths fallen somewhat, although it is likely to pigh
once the recovery takes hold.



Figure 7:The contribution of ICT-capital services to GDP gravth
(this is the new graph)
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Therole of ICT-producing and | CT-using sectors

Evidence on the impact of ICT can also be foundhfeectoral data, notably in the relative contridwsi of
ICT-producing and ICT-using sectors to overall giovperformance. The ICT-producing sector is of
particular interest for several countries, as i baen characterised by very high rates of prodticti
growth. Figure 8 shows that in most OECD countrile, contribution of ICT manufacturing to overall
labour productivity growth has risen over the 1990kis can partly be attributed to more rapid
technological progress in the production of certhldT goods, such as semi-conductors, which has
contributed to more rapid price declines and tousigher growth in real volumes (Jorgenson, 2001).

ICT manufacturing made the largest contributionaggregate productivity growth Iorea, Finlangand | - /{Usunieto:,

Irelang, where close to 1 percentage point of aggeeproductivity growth in the 1995-2000 periodswia ,{Usunieto: and Kaee

due to ICT manufacturingThe contribution of this sector to productivityomrth increased in severdgl
countries over the 1990s, notably in Finland, hdlaand SwedenThe ICT-producing services sector

(telecommunications and computer services) plasmaller role in aggregate productivity growth, bas

Netherlands. Some of the growth in ICT servicegslig to the emergence of the computer services
industry. These services are important for ICT asdfjrms in these sectors offer key advisory aaihing
services and also help develop appropriate software

Figure 8:The contribution of ICT manufacturing to aggregatelabour productivity growth *
This is the new graph:
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Source: Pilat, Lee and Van Ark (2002) and OECD STAN Database.

Much of the current interest in the potential intgaaf ICT on growth is linked to the potential bétse
arising from its use in the production processhéf rise in MFP due to ICT were only a reflectidmapid
technological progress in ICT production, there lmigot be effects of ICT use on MFP in countriest th
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are not already producers of ICT. For ICT to hagadjits on MFP in countries that do not produce ICT
goods, the use of ICT would need to be benefioml t

The empirical evidence points to a relatively stroole of the use of ICT for economicgrwoth. Thiside
seen by examining productivity growth in industrikat are intensive users of ICT (McGuckin anddBtir
2001; Pilatet al, 2002). Analysing the performance of these seciees time can help point to the role of
ICT in aggregate performance. Figure 8 shows thatices take on a large part within the ICT-using
sector. On average about 56% of all intermedigiatsithat are produced by ICT producing manufaoguri
and service industries flow to the service sechorUnited Kingdom and Canada, the service sector
accounts even to about 70% of ICT-related interatedjoods and services. Key ICT-using services are
wholesale and retail trade, finance and insurarcevell as business services. These services tagethe
account to about 60 to 70% of the total use of f€lated intermediate inputs by the service se&wnther
empirical evidence for the United States shows titege services are also the industries with floageést
investment in information technology (OECD, 2003H). market related services such as legal and
business services, as well as wholesale tradenfberiation technology account for between 30 arfib 40
of all stock of equipment and software in 2000.

Figure 9:Use of ICT-related intermediate goods and services
Percentage share of intermediate inputs from |QiHpecing industries
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Source: OECD Input-Output Tables, 1995, 1997.

Figures 10 and 11 provide empirical evidence onrdhe of ICT-using services in aggregate produttivi
growth. Figure 10 shows relatively strong positiwewth rates in labour productivity over the pastrnty
years in wholesale and retail trade and in findrintermediation services, two key ICT-using seegcln
particular, the United States, Norway, Finland &wdden show continuously high productivity growth
rates in the 1990s in both or in one of these tenvise industries. Figure 10 also shows that labour
productivity growth in these services increasethierin the most recent years. In financial intediagon
productivity growth rates amount to an averagellef/@bout 4.5 per cent and are thus comparaldente
high-growth industries within manufacturing. Relaty strong productivity growth can also be found -
albeit to a lesser degree - in wholesale and retadle. Productivity growth rates in these servimeson
average about 2.5 per cent across countries, vidifuivalent to productivity growth in the econoag/a
whole.
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The high productivity growth rates in these sectme sometimes attributed to the introduction at-co
reducing technologies such as ICT, which have ltelpeenhance logistics in wholesale trade and in
transport services, and inventory control in reti@tle. Empirical studies for the United Statessstrthe
considerable part of the pick-up in overall proditt growth that can be attributed to retail tradés
retailing firms such as Walmart used innovativecpcas, including ICT, to gain market share from
competitors (McKinsey, 2001). The larger marketrehfar Walmart and other productive firms raised
average productivity and also forced their compegito improve performance. Among the other ICT-
using services, securities accounts also for &lpegt of the pick-up in US productivity growths Ktrong
performance has been attributed to a combinatidruofant financial markets €. large trading volumes),
effective use of ICT (mainly in automating tradipgpcesses) and stronger competition (McKinsey, 2001
Baily, 2002). Studies for Australie.@. Parhamet al, 2001), suggest that a range of structural reforms
have been important in driving the strong uptakéCdt by firms and have enabled these investmenieto
used in ways that generate productivity gains. Thgarticularly evident in wholesale and retadide and

in financial intermediation, the main drivers of gialian productivity gains in the 1990s.

Figure 10:Labour productivity growth in selected key ICT-using industries
Compound annual growth rates
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Figure 11 shows the contribution of key ICT-usirgrvices {.e. wholesale and retail trade, finance,
insurance and business services) to aggregate ginatu growth over the 1990s. The graph suggests
improvements in the contribution of ICT-using seed in Canada and the United Kingdom, and
substantial increases in Australia, Ireland, Mexmod the United States. The United States has
experienced the strongest improvement in produgtgrowth in ICT-using services over the 1990s,chhi

may be linked to more rapid productivity growthwholesale and retail trade, and in financial seayj@s | - /{Usunieto:

described above. Strong contributions of ICT-usdegvices to aggregate productivity growth may also
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result from a stong increase in the share of tiseseices in total value added, notably in finaneiat
business services since 1995 (Wolfl, 2003).

Figure 11:The contribution of ICT-using services to aggregat@roductivity growth
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Stronger growth in labour productivity in ICT-pradng and ICT-using industries could simply be doe t
greater use of capital. Estimates of MFP growtlistdjor changes in the use of capital and can $tetpv
whether ICT-using sectors have indeed improved avefficiency. Breaking aggregate MFP growth
down in its sectoral contributions can also helpwslwhether changes in MFP growth should be atteidbut
to ICT producing sectors, to ICT-using sectorstooother sectors. MFP estimates at the sectoral ke
only available for a limited nhumber of OECD coues;i due to the limited availability of estimates of
capital stock or capital services (Pilat,al, 2002). For the United States, several detailddstry studies
suggest that MFP in certain services improved d¢ersecond half of the 1990s. For example, a recent
study by Triplett and Bosworth (2002) estimatect thi&P growth in wholesale trade accelerated from
1.1% annually to 2.4% annually from 1987-1995 t@3-2000. In retail trade, the jump was from 0.4%
annually to 3.0%, and in securities the accelematias from 2.9% to 11.2%. Combined with the re&diiv
large weight of these sectors in the economyi,tthisslates into a considerable contribution to nraped
aggregate MFP growth of these ICT-using services.

An indirect impact via innovation?

Empirical studies show that ICT investment is sgtgriinked with innovation activities by firms. Thi
suggests that there may be an indirect effect ®fd@ economic performance via the improvement ef th
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innovative capacity of firms and the economy ashalef An indirect effect may arise from two channels.
First, the ICT-sector itself comprises industrigghva very high R&D-intensity. Figure 12, for instze,
shows that on average about 30% of total R&D exjpered can be attributed to ICT-manufacturing
industries. In some countries, notably Finlandlaind, Korea and Canada, the share of R&D from ICT-
manufacturing in total R&D expenditure amounte&®% or more in 2000. Furthermore, the use of ICT is
often linked with a process of co-invention. UsefsICT help make their investments more valuable
through own experimentation and inventierg. by introducing new processes, products and apjgitat
There is empirical evidence that without this psscef “co-invention”, which often has a slower p#tan
technological invention, the economic impact of @duld be more limited. One driver for innovatiamda
productivity growth through ICT can also be seenthia entry of small innovative firms in the ICT-
producing and using sector and the increased dwmartiat they may induce within the economy. Due to
the high costs of R&D and the risks of failure, rgrend success of such innovative firms is typicall
associated with low entry and exit costs in formaafondusive competitive environment, sufficierapse
for experimentation and well-functioning financiahrkets:

Figure 12:Share of R&D in the ICT manufacturing in total R&D expenditure of the manufacturing
sector, August 2002

70.0

60.0 1
- 01990 @ 2000
R s —_—_,—_,,,,,,,,.——eee

40.0

in percent
|

30.0 1

20.0

10.0

0.0

| —
e (59 [

Poland |

Finland
Korea
Japan
Spain
Czech Republic =

Germany [
Denmark ('99) El

Canada
Australia
Belgium

S (09 [t
oy (o0 [

Ireland ("99)
Netherlands ('99)
United States
United Kingdom

Source: OECD (2002a), Measuring the Information Economy, http://www.oecd.org/sti/measuring-infoeconomy.

Second, ICT improves the flow of information andhweological knowledge. It may thus enhance
innovation indirectly through spillover effects athe improved use of knowledge that has been pestiuc
by other firms and is embodied in investment anded goods and services. By reducing transactisis co
between and within firms, ICT may facilitate co-cg@gn between firms and may thus improve the acces
to external knowledge. In addition, fast flow ofdrmation through ICT, compatible technologies amel
continuous learning and training of staff that ceraéong with ICT investment may improve the capacit

4. The link between ICT and innovation has beernniymaanalysed on the basis of firm-level innovation
panels and will thus be more thouroughly dealt Water.

5. See here also Bartelsmaat,al. 2002 for further empirical evidence on the rofeegperimentation for
drawing benefits from ICT in the United States.
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of a firm to absorb such external knowledge inrtlosvn production process. Spillover effects via the
international flow of goods and services may al&y @ role, as ICT investment started earlier, wad
stronger, in few technology-leading countries, biytgahe United States, than in most OECD countries
(Colecchia and Schreyer, 2001; Van Agkal 2002).

ICT and firm-level performance

The macro evidence may not always be sufficientlreov policy implications, however. Indeed, more
elaborate evidence on the impact of ICT use cadrben from firm-level evidence. ICT use may have
several impacts at this level. For example, it fmalp firms gain market share at the cost of lesslytive
firms, which could raise overall productivity. Irddition, the use of ICT may help firms expand their
product range, customise the services offered,espand better to client demanike. to innovate.
Moreover, ICT may help reduce inefficiency in theewf capital and laboue,g.by reducing inventories.
These effects might all lead to higher productivigtpwth. These, and related, effects have long been
difficult to capture in empirical studies, contrting to the so-called "productivity paradox”. Hoveeya
growing number of firm-level studies provide evideron such impacts.

The impacts of ICT at thefirm level

A number of survey articles summarise the eardyditure on ICT, productivity and firm performaneegy(
Brynjolfsson and Yang, 1996). Many of these studésled to find no, or a negative, impact of ICT on
productivity. Most of these early studies also ity focus on labour productivity and the retum t
computer use, not on MFP or other impacts of ICTbasiness performance. Moreover, most of these
studies used private sources, since official saungere not yet available. Recent work by statiktica
offices, using large official databases, has predichany new insights in the role of ICT. To helpdgu
this work with firm-level data, OECD worked closeljth an expert group, composed of researchers and
statisticians from 13 OECD countries. This groupgked with the OECD to generate further evidence on
the link between ICT and business performance.riaik and that of others is discussed below.

The use of ICT and advanced technologies is pehitlinked to firm performance

There is evidence from many firm-level studies, & many OECD countries, that ICT use has a
positive impact on firm performance. These impaets vary. Baldwin and Sabourin (2002), for instance
illustrate a typical finding and shows that Canadiams that used either one or more ICT techn@sgi
had a higher level of productivity than firms trditl not use these technologies. Moreover, the gap
between technology-using firms and other firms éased between 1988 and 1997, as technology-using
firms increased relative productivity compared tm+users. This evidence is confirmed by many other
studies, which also point to different impacts ©fflon economic performance. For example, firmsaisin

success; many of the firms that improved performatitanks to their use of ICT were already
experiencing better performance than the average Moreover, the benefits of ICT appear to depemd
sector-specific effects and are not found equallgli sectors.

There is also evidence that ICT can help firmsh& tompetitive process. For the United States, Doms
et al. (1995) found that increases in the capital intgnsf the product mix and in the use of advanced
manufacturing technologies are positively correlatgéth plant expansion and negatively with planit.ex

For Canada, Baldwin and Sabourin (2002) found dhatnsiderable amount of market share is transferre
from declining firms to growing firms over a decad&hose technology users that were using
communications technologies or that combined teldgies from several different technology classes
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increased their relative productivity the mosttdm, gains in relative productivity were accompgahby
gains in market share.

Computer networks play a key role

Some ICT technologies may be more important tongtieen firm performance than others. Computer
networks may be particularly important, as thepwalh firm to outsource certain activities, to wat&ser
with customers and suppliers, and to better integaetivities throughout the value chain. Thisne main
result from Baldwin and Sabourin (2002) for Candear. the United States, Atrostic and Nguyen (2002)
directly linked computer network use (both EDI dnternet) to productivity. They found that average
labour productivity is higher in plants with netwerand that the impact of networks is positive and
significant after controlling for several productitactors and plant characteristics. Networks atenated

to increase labour productivity by roughly 5 pentce

Similar work has been carried out for Japan. Mosbh2001) found that the impact of direct business
operation networks on productivity is much cleatren that of back office supporting systems, such a
human resource management and management plarysiiggns. Firms with networks are also found to
outsource more production activities. For Germd@werischek and Fryges (2002) show that the moresfirm
in an industry that already use B2B, the more Yikeis that the firm will also implement B2B.

Firms in the services sector also benefit from ICT

Thanks to improved data, the work with firm-levé&tistics is also broadening to the services se&r
example, Doms, Jarmin and Klimek (2002) showed tivatvth in the US retail sector involves the
displacement of traditional retailers by sophiggdaretailers introducing new technologies and gsees,
thus confirming the sectoral evidence discussedeabi®or Germany, Hempell (2002) showed significant
productivity effects of ICT in the German serviee®r. Experience gained from past process innasti
helps firms to make ICT investments more productd&T investment may thus have contributed to
growing productivity differences between firms, apatentially also between countries. For the
Netherlands, Broersma and McGuckin (2000) found ¢bhanputer investments have a positive impact on
productivity and that the impact is greater initetean in wholesale trade.

Factorsthat affect theimpact of ICT

The evidence summarised above suggests that thef UST does have impacts on firm performance.
However, these effects occur primarily, or only,emhaccompanied by other changes and investments,
including investment in skills and organisationiahoge. This is also confirmed by many empiricatligtsi

that suggest that ICT primarily affects firms whekdls have been improved and organisational ceang
have been introduced. The role of these complemefaators was raised by Bresnahan and Greenstein
(1996), who argued that users help make investineteichnologies, such as ICT, more valuable through
their own experimentation and invention. Withoustprocess of "co-invention”, which often has axgo
pace than technological invention, the economicaichpf ICT may be limited. This section looks atnso

of the factors that affect the uptake of ICT anelitimin complementary factors for ICT investment.

ICT use is complementary to skills

A substantial number of firm-level studies addrigssinteraction between technology and human dapita
and their joint impact on productivity performandeor the United States, Krueger (1993) found that
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workers using computers were better paid than ttiestedo not use computers. Dorasal. (1997) found

no correlation between technology adoption and wagewever, and concluded that technologically
advanced plants pay higher wages both before aadtag adoption of new technologies. A more recent
study by Luque and Miranda (2000) found that tetbgioal change in US manufacturing was skill-
biased, however.

For Germany, Falk (20@) found that firms with a higher diffusion of ICTnploy a larger fraction of
workers with a university degree as well as ICTcsdists. A greater penetration of ICT is negatyvel
related to the share of both medium- and low-skileorkers. For France, Entorf and Kramarz (1998)
found that computer-based technologies are often Uy workers with higher skills. These workers
become more productive when they get more expeéeiit using these technologies. Caroli and Van
Reenen (1999) found that French plants that intedwganisational change are more likely to redoei
demand for unskilled workers than those that da &#tortages in skilled workers may reduce the
probability of organisational changes. Greenan,régie and Topiol-Bensaid (2001) examined the late
1980s and early 1990s and found strong positiveelaiions between indicators of computerisation and
research on the one hand, and productivity, avenragges and the share of administrative managetiseon
other hand. They also found negative correlatiogisvben these indicators and the share of bluercolla
workers.

For the United Kingdom, Haskel and Heden (1999nébthat computerisation reduces the demand for
manual workers, even when controlling for endoggnédiuman capital upgrading and technological
opportunities. Caroli and Van Reenen (1999) foumience that human capital, technology and
organisational change are complementary, and tgancsational change reduces the demand for uedkill
workers.

Studies for Canada also point to the complemenmtdrittween technology and skills. For example,
Baldwin et al. (1995) found that use of advanced technology veasaated with a higher level of skill
requirements, leading to a higher incidence ofning and increased expenditure on education and
training. A more recent study (Sabourin, 2001) fbtimat establishments adopting advanced technalogie
often reported labour shortages of scientists, resggs and technical specialists. However, the most
technologically advanced establishments were @ftéa to solve these shortages.

Organisational change is key to making ICT work

Closely linked to human capital is the role of arigational change. Studies typically find that gneatest
benefits from ICT are realised when ICT investmisrdombined with other organisational changes, such
as new strategies, new business processes andic@saahd new organisational structures. Several US
studies with official statistics have addressed thik to human capital and organisational charkge.
example, Black and Lynch (2001) found that the enptntation of human resource practices is important
for productivity, e.g. giving employees greater voice in decision-makiogfit-sharing mechanisms and
new industrial relations practices. In another gt(@000), they found that firms that re-engineegirth
workplaces to incorporate high-performance prastegerience higher productivity and higher wages.

For Germany, Bertschek and Kaiser (2001) found thetintroduction of organisational changes raises
overall labour productivity. Falk (200} found that the introduction of ICT and the shafetraining
expenditures are important drivers of organisatia@eanges, such as the introduction of total qualit
management, lean administration, flatter hieraschied delegation of authority.

For France, Greenan and Guellec (1998) found Heatise of advanced technologies and the skillbeof t
workforce are both positively linked to organisaab variables. An organisation that enables
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communication within the firm and that innovateshes organisational level seems better able tdeitbe
conditions for a successful uptake of advancedntaolgies. Moreover, these changes also seemed to
increase the ability of firms to adjust to changimgrket conditions through technological innovatim

the reduction of inventories.

For the United Kingdom, Caroli and Van Reenen (396and that organisational change, technology and
skills were complementary. More specifically, iufa that organisational change reduced the denand f
unskilled workers; and that organisational change the largest productivity impacts in establishts:ien
with larger initial skill endowments. For the Netlaads, Broersma and McGuckin (2000) also found tha
computer use was linked to the introduction ofifxemployment practices,g.greater use of temporary
and part-time workers.

Firm size affects the impact of ICT

A substantial number of studies have looked atré¢tegtionship between ICT and firm size. Most stadie
find that the adoption of advanced technologieshsas ICT, increases with the size of firms anchigla
Evidence for the United Kingdom (Claytoet al. 2003) shows that large firms are more likely te us
network technologies such as Intranet, InternéE@F than small firms; they are also more likelyhtave
their own website. However, small firms of betweé&hand 49 employees are more likely to use Internet
as their only ICT network technology. Large firme also more likely to use a combination of network
technologies. For example, over 38 per cent ofaadle UK firms use Intranet, EDI and Internet, atgb
have their own website, as opposed to less thar Bgnt of small firms. Moreover, almost 45 pertagn

all large firms already use broadband technologgsepposed to less than 7 per cent of small fifihese
differences are linked to the different uses ohtedogy. Large firms may use the technologies tiesgn
information and communication flows within the firnand to integrate these flows throughout the
production process. Some small firms only use titerhet for marketing purposes.

Ownership, competition and management are important

Firm-level studies also point to the importanceoafership changes and management in the uptake of
technology. For example, McGuckin and Nguyen (1966hd that plants with above-average productivity
are more likely to change owners and that acquifimgs tended to have above-average productivity.
Plants that changed owners generally improved mtodty following the change. According to the
authors, ownership changes appear associated hatburchase or integration of advanced technologies
and better practices into new firms.

Some studies also point to the impact of competith study by Baldwin and Diverty (198bfound that
foreign-owned plants were more likely to adopt adbed technologies than domestic plants. For Germany
Bertschek and Fryges (2002) found that internatioampetition was an important factor driving arfis
decision to implement B2B electronic commerce.

Management also plays a role. Stolarick (1999) dotivat low productivity plants may sometimes spend
more on IT than high productivity plants, in an ceffto compensate for their poor productivity
performance. The study suggest that managements$iould therefore be taken into account as an
additional factor when investigating the IT prodvity paradox.
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ICT use is closely linked to innovation

Several studies point to an important link betwtenuse of ICT and the ability of a company to atjo
changing demand and to innovate. The clearest draofiphis link is found in work on Germany, which
draws on results from innovation surveys. For eXambpicht and Moch (1999) found that information
technology has important impacts on the qualitaéispects of service innovation. Hempell (2002) tbun
that firms that have introduced process innovatiarthe past are particularly successful in usig;lthe
output elasticity of ICT capital for these firmsestimated to be about 12 per cent, about fourstithat of
other firms. This suggests that the productiveafd€T is closely linked to innovation in generahd to
the re-engineering of processes in particular. i8tuiesh other countries also confirm this link. lexample,
Greenan and Guellec (1998) found that organisdtiohange and the uptake of advanced technologies
seemed to increase the ability of firms to adjastthanging market conditions through technological
innovation.

The impacts of ICT use only emerge over time

Given the time it takes to adapt to ICT, it shonlit be surprising that the benefits of ICT only egee
over time. This can be seen clearly in the relatigm between the use of ICT and the year in whithsf
first adopted ICT. Figure 13 shows evidence forthmited Kingdom. It shows that among the firms that
had already adopted ICT in or before 1995, closeOtper cent currently buy using electronic commerc
For firms that only adopted ICT in 2000, less tl2@nper cent buy using e-commerce. The UK evidence
also suggests that firms move towards more confplaxs of electronic activity over time; out of &lims
starting to use ICT prior to 1995, only 3 per ckat not moved beyond the straightforward use of. ICT
Most had established an Internet site, or boughgotat through e-commerce. Out of the firms adopting
ICT in 2000, over 20 per cent had not yet gone hdytbe simple use of ICT.

Figure 13:Relationship between the year of ICT adoption andhe current degree of E-activity
(as a percentage of all firms adopting ICT in sfiegear, business-weighted)
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Source: Clayton and Waldron (2003).
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Barriers to the uptake of ICT from the firm levelgpective

Firm-level surveys are also a useful tool to drawdence on barriers to the uptake of ICT. Such eysv
ask firms and consumers about the barriers theyifaasing the Internet and electronic commercenéso
interesting patterns emerge (OECD, 2802As regards Internet access, lack of security siowv or
unstable communications were considered the kelyigmts in European countries. Other problems, such
as lack of know-how or personnel, high costs ofigment or Internet access, were considered less of
problem. Surveys on the barriers to Internet coromedso provide insights (Figure 14). These suggest
that legal uncertainties (uncertainty over paymenptmtracts, terms of delivery and guarantees) are
important in several countries. Business-to-consutrensactions are typically hampered by concerns
about security of payment, the possibility of redrén the on-line environment and privacy of peason
data. For business-to-business transactions, therige and reliability of systems that can link all
customers and suppliers are often considered mygrertant. Cost considerations also remain an inapbrt
issue for businesses in several countries, whijestiec problems were also cited frequently.

Figure 14:Barriers to Internet commerce faced by businesse2000
Percentage of businesses using a computer with e employees
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Commercial factors were also cited by many buseeas a factor in not taking up Internet commez g,
because Internet commerce might threaten existites hannels. Existing transaction models or gtron
links with customers and suppliers along the vahein may discourage businesses from introducimg ne
sales models. In many cases, the goods and sewice$fer by a particular firm were not considered
suitable for Internet commerce, while firms in seveountries considered the market too small. Sofne
these considerations differ by the size and agtivitfirms; e.g. large firms found logistical barriers more
important than small firms.

More elaborate analysis of this survey evidenceviges further insights in the factors explainingrIC
uptake. Using recent data for Switzerland, Holleims{2002) finds that the anticipated benefits eosks

of adoption, the firm's ability to absorb knowledfyem other firms and institutions, experience with
related technologies and international competipvessure are among the main factors explaining ICT
adoption, with sectoral differences also playingraportant role.

Impact of ICT at the firm level differs across cties

Cross-country studies on the impact of ICT at iha fevel are still relatively rare, primarily siaanany

of the original data sources were of an ad-hocraadnd not comparable across countries. In re@arsy
the growing similarity of official statistics is ebling more comparative work. An example is a récen
comparison between the United States and Germamjtiiidnger, et al. 2002), that examines the
relationship between labour productivity and measwf the choice of technology, distinguishing lestw
different categories of firms according to theitatdevel of investment and their level of investmén
ICT. The study showed that firms in all categonésvestment have much stronger productivity grow
in the United States than in Germany. Moreovemndirwith high ICT investment have stronger
productivity growth than firms with low or zero Tdnvestment . The study also showed that firmghan
United States have much greater variation in thductivity performance than firms in Germany. Thi
may be because US firms engage in much more expetation than their German counterparts; they take
greater risks and opt for potentially higher outesm

Some policy implications

The OECD growth study provided a number of recondaéans on policies to seize the benefits of ICT
and foster economic growth (OECD, 2@D1This includedjnter alia, policies to increase competition in
telecommunications, to enhance skills and encoulageur mobility, to reduce obstacles to workplace
changes, and to build confidence in the use of Ok growth study also concluded that ICT is net th
only factor explaining growth disparities, and thetlicies to bolster ICT will not on their own stee
countries on to a higher growth path. Strengthegiogvth performance will thus require a comprehensi
and co-ordinated set of actions to create the rightitions for future change and innovation, idahg
policies to strengthen fundamentals, to foster vaation, to invest in human capital and to stimuliie
creation. The present study confirms these coratgsand provides further evidence on the apprapriat
policies to seize the benefits from ICT.

A. Strengthening competition in ICT goods and services. The first policy implication that can be drawn
from the work concerns costs differentials and tieed for sufficient competition in ICT goods and
services. The available evidence suggests thareifEes in the costs of investment into the tedgyol
continue to play a role in determining investmesitgrns. Barriers to trade, in particular non-fdsérriers
related to standards, import licensing and govemrpeocurement, may partly explain these diffewsti
The higher price levels in other OECD countries rabp be associated with a lack of competition with
countries. In time, however, international tradel aompetition should further erode these cross4rgun
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price differences. Policy could help to acceletthis trend, by implementing a more active compuatiti
policy and measures to promote market openneds dootestically and internationally.

The investment and diffusion of ICT depend alsahm associated costs of communication and use once
the hardware is linked to a network. Increased aitipn in the telecommunications industry, thaiks
extensive regulatory reform, has been of particimgoortance in driving down these costs. Liberaiisg

and the competition it has generated, has broughitendous benefits to OECD countries and userse$ri
have declined, and continue to do so in certairkeiaegments. Technological diffusion and new servi
development have been rapid, and continue to gimmeumbent telecommunication carriers have adjusted
to the new market conditions by increasing effickeand improving levels of service. A large numbér
new firms have entered the market, and while soanve Hiailed, the number of market players in many
OECD countries remains large. But efforts to inseeaompetition and continue with regulatory refanm
the telecommunications industry continue to be irtgyd to enhance the uptake of ICT. Improving the
conditions of access to local communication infragtuires and networks is particularly importantd an
will require effective policies to unbundle the &bdoop and establish interconnection frameworkshS
policies will also help enhance access to high-dpeenmunication services.

B. Fostering a business environment for ICT adoption. A competitive environment is more likely to lead

a firm to invest in ICT, as a way to strengthenf@anance and survive, than a more sheltered
environment. Moreover, the state of competitiofuiefices firms' decisions to implement ICT applimadi,

such as electronic commerce. Many firms do not gaga e-commerce because the market is considered
too small, or because their products are not censitisuitable for electronic commerce. In otheesas
electronic commerce is seen as a rival to exidtimginess models. These concerns can be genuine, but
may also reflect a conservative attitude. Exisfimgs may wish to retain their current business et@hd
avoid the risks associated with new investmentsrewd business models. Start-up firms can helplinsti
greater dynamism, introduce new business modets,jrasigorate mature industries. Policies to enhance
firm creation are key in such markets.

ICT is an enabling technology that has the potktdiaransform firms. They can use it in smart ways
improve performance, but not all firms will succeéadmaking the necessary changes that are needed to
make the technology work. Competition and creatigstruction are key in selecting the successfoidir
and in making them flourish and grow. If firms tteae able to make ICT work succeed and grow, the
benefits for the economy as a whole are greater ith@oorly-performing firms survive. While manywe
firms may not survive, start-ups may force incunilfigms to improve performance, and those thatiserv
may contribute to improved productivity and inndeat

Allowing room for experimentation may be importaiotr firms wishing to gain benefits from their
investments in ICT (Bartelsmarmtal 2002). For instance, new firms in the United &aseem to
experiment more with business models than thosghiar OECD countries; they start at a smaller scale
than European firms, but grow much more quickly wheccessful. This may be linked to less aversion t
risk in the United States, and may be influenceditsyfinancial system, which provides greater
opportunities for risky financing to innovative ezptreneurs. Moreover, low regulatory burdens endisle
firms to start at a small scale, experiment, testmarket and their business model, and, if sufidess
expand rapidly. Moreover, if they do not succeée, tosts of failure are relatively limited. In carst,
firms in many other OECD countries are faced witghhentry and exit costs. In a period of rapid
technological change, greater scope for experirtientaay enable new ideas and innovation to emerge
more rapidly, leading to faster technology diffusio

Investment in ICT relies on complementary investia¢hat need to be made by firms to draw the benefi

from ICT, e.g.in changing the organisation of filmes and tasks, or in training staff. These
complementary investments are often much moreyctigh the initial outlays for ICT investment goods
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Adapting the organisation of functions and taskkC{b can be particularly costly to firms, as itesftmeets
with resistance within the firm, and may be limiteg legal constraints. Social partners and govenime
can work together to ensure that a virtuous cio€leuman resource upgrading, organisational chd@je,
and productivity is set in motion. This dependsamrkers being given a sufficient “voice” in therfir A
closer contact between management and employeedeapnbuild a high-skill, high-trust enterprise
climate that facilitates change.

Also matching the skills of workers to the new tealogy requires considerable investment. For ICbeo
developed and used effectively, and network extitiesmto materialise, the right skills and competies
must be in place. Having a good supply of qualifiedsonnel helps, but education policies, imporgnt
they are, need to be supplemented with action®ster life-long learning. The OECD growth report
pointed to a range of policy conclusions in thisaamwhich continue to be important for countrieshing

to draw the benefits from ICT. Such policies amnead at enhancing basic literacy in ICT, at building
high-level ICT skills, at lifelong learning in ICEHnd at enhancing the managerial and networkirlts ski
needed for the effective use of ICT. Moreover, date degree of labour mobility is needed to séime
new opportunities associated with ICT, which mayuige changes to regulations in some countries.

Another implication relates to management. Firnelestudies typically find that firms that get mostt of
their investment in ICT are those firms that wdready performing well in terms of gains in produity

and market shares. These firms improved performbpdevesting in ICT, by innovating and by adapting
their organisation and workforédn contrast, many firms that invested much in i@€eived no returns at
all, as they were attempting to compensate for pwerall performance. This reinforces the view ti@at

is no panacea, and also points to a role for manage While governments can not directly influence
management decisions, it can help create framewonklitions for good management. Frameworks for
good corporate governance play a role in this @spe

Policies to seize the benefits from ICT rely ondamental economic and social stability to succéddf

the policy areas discussed in this paper are inkedi and depend on each other. But those couritrégs
have managed to seize the benefits from ICT wele tbdo so because they had been getting their
fundamentals right. They owed their economic suEtesound macroeconomic policies, well-functioning
institutions and markets, and an orientation tdcbaimore open and competitive economic environment
Studies for Australia, one of the key examples@f-driven growth, emphasise the interaction between
structural reform and the uptake of ICT (Parhatrgl 2001). By contrast, in those countries whose gnow
performances appeared to lag, some of the fundatseméere perhaps missing or were at best so weak as
to make it difficult to harness the new dynamisoghsas not having the right institutional set-upriew
business creation.

C Boosting security and trust. Businesses, governments, consumers and key inftagtes increasingly
rely on the use of information networks, which aften interconnected at the global level. Thisesisew
issues for security as these electronic networks ne be stable and ready for safe, secure arableluse
under all conditions. Legal uncertainties (uncettaiover payments, contracts, terms of delivery and
guarantees) remain a barrier to electronic commdrid@wise, business-to-consumer transactions are
hampered by concerns about security of paymentsmromities for redress, and the privacy of perkona
data.

Much work is currently underway to address theseems. Authentication and certification mechanisms
are being developed to help identify users andgsafiel business transactions. To counter computer

6. The management literature provides extensiveudsons on how firms can make ICT work in their
particular environment. These issues are not distldere, as government policy has little role in
influencing these corporate processes.
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viruses, hacking and other threats, OECD has digwnew and comprehensive security guidelines that
are currently awaiting implementation by OECD caoi@st The OECD privacy and consumer protection
guidelines are also an important step towards #erriational consensus on core protections. Cordinue
efforts to implement these guidelines are key ailldrequire that governments, business and civiliesty
work together.

Some of the slowness to do business (personal harwise) via the Internet is to do with attitudes.
Governments can help to change these by using fplications themselves. Tendering public services,
providing digital public services, collecting taxasprocuring goods and services online can halease
government efficiency and enhance access to pwegiiwices, while having the additional benefit of
building public confidence and strengthening demand

D. Unleashing growth in the services sector. The growing importance of ICT also affects policiesthe
services sector. Service industries such as wHelesal retail trade, financial and business sesvare
among the most important adopters of ICT. It is these "old economy" sectors, not in the
telecommunications sector or the dot-com sectar tthe long-term impacts of ICT use should become
most important. Evidence shows that only in fewntdas, notably the United States and Australid; IC
has already enabled productivity growth in soméheke industries. This suggests that policies hakst
better account of the needs and characteristitheokervices sector if they are to promote growwtr.
example, competition in many services sectors negni@inited due to heavy regulatory burdens, redycin
pressures to strengthen performance. Further refoifrmegulatory structures is needed to promote
competition and innovation and to reduce barriedsadministrative rules for new entrants and sipg-in
those services. International competition is ampdrtant for the uptake of ICT, but services appdgily
less exposed to international competition yet. Thil require the reduction of trade and foreign
investment barriers in services, which can alsanmte the diffusion of innovative ideas and concepts
across countries. Evidence from firm-level studiest foreign firms are often the first to adopt new
technologies confirms that such international cditipa is essential.

E. Harnessing the potential of innovation and technology diffusion. ICT is closely linked to the ability of
firms to innovate, i.e. introduce new products aadrices, new business processes, and new applisati
For example, ICT has helped speed up the innovatiocess and reduced cycle times, resulting imsecl
link between business strategies and performanagedder, ICT has fostered greater integration and
networking in the economy, as it has facilitatedsourcing and improved co-operation beyond the,firm
with suppliers, customers and competitors. Thesrofeénnovation and ICT in recent growth performanc
are thus closely related. Some of the recent clwairg¢he innovation process could not have occurred
without ICT. Conversely, some of the impact of I@ight not have been felt in the absence of chaimges
the innovation process, e.g. stronger links betvgs@mtific research and innovation (OECD, 280This
implies that policies to harness the potentialrofovation and technology diffusion, as outlinedthe
OECD growth study, are of great importance in sgizhe benefits of ICT. Moreover, such policiesphel
foster the kind of innovative environment in whioéw growth opportunities will flourish.

Concluding remarks

Despite the slowdown in the economy and parts efi@T sector, ICT has emerged over the past decade
as a key technology with the potential to transfeconomic and social activity. It has already lednore
rapid growth in countries where appropriate pofidie reap the benefits from ICT have been put acel

All OECD governments can do more to exploit thishteology, by fostering a business environment that
encourages its diffusion and use and by buildingfidence and trust. However, policies to bolstef IC
will not on their own lead to stronger economicfpenance. Indeed, economic performance is not the
result of a single policy or institutional arrangam but a comprehensive and co-ordinated settifrac
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to create the right conditions for future changd emovation. Policies to strengthen economic aruiad
fundamentals are thus of over-riding importancdrawing the benefits from ICT.
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