
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

ISSN: 1444-8890 

ECONOMIC THEORY, 
APPLICATIONS AND ISSUES 

 

Working Paper No. 67 
 

Information Technology’s Impacts on 
Productivity, Welfare and Social Change: 

General Observations 
 

by 
 

Clem Tisdell 
 

July 2014 
 
 
 

THE UNIVERSITY OF QUEENSLAND 



 
 

ISSN 1444-8890 

ECONOMIC THEORY, APPLICATIONS AND ISSUES 
(Working Paper) 

 
 
 
 
 

 
Working Paper No. 67 

 
Information Technology’s Impacts on Productivity, 
Welfare and Social Change: General Observations1 

 
by 

 
Clem Tisdell2 

 
July 2014 

 
 
© All rights reserved 
 
  

                                                 
1   The first draft of a background paper for a guest presentation at the “Symposium on Broadband 

Enabled Communities and Regional Economic Development” to be held at the University of Southern 
Queensland, 10-11 November, 2014 in Toowoomba. This Symposium is supported through the 
Australian Government’s Collaboration Research Networks (CRN) programme’s ‘Digital Futures’ 
theme. 

2  School of Economics, The University of Queensland, St. Lucia Campus, Brisbane QLD 4072, 
Australia. Email: c.tisdell@economics.uq.edu.au 

 

mailto:c.tisdell@economics.uq.edu.au


 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WORKING PAPERS IN THE SERIES, Economic Theory, Applications and 
Issues, are published by the School of Economics, University of Queensland, 
4072, Australia. 
 
Production of the series Economic Theory, Applications and Issues and two 
additional sets were initiated by Professor Clem Tisdell. The other two sets are 
Economics Ecology and Environment and Social Economics, Policy and 
Development. A full list of all papers in each set can be accessed at the 
following website: http://www.uq.edu.au/rsmg/clem-tisdell-working-papers  
 
For more information write to Professor Clem Tisdell, School of Economics, 
University of Queensland, St. Lucia Campus, Brisbane 4072, Australia or email 
c.tisdell@economics.uq.edu.au 
 
In addition, the following working papers are produced with the Risk and 
Sustainable Management Group and are available at the website indicated. 
Murray-Darling Basin Program, Risk and Uncertainty Program, Australian Public 
Policy Program, Climate Change Program :http://www.uq.edu.au/rsmg/working-
papers-rsmg  
 
For further information about these papers, contact Professor John Quiggin, 
Email: j.quiggin@uq.edu.au 
 
 

http://www.uq.edu.au/rsmg/clem-tisdell-working-papers
mailto:c.tisdell@economics.uq.edu.au
http://www.uq.edu.au/rsmg/working-papers-rsmg
http://www.uq.edu.au/rsmg/working-papers-rsmg
mailto:j.quiggin@uq.edu.au


1 
 

INFORMATION TECHNOLOGY’S IMPACTS ON 

PRODUCTIVITY, WELFARE AND SOCIAL CHANGE: GENERAL 

OBSERVATIONS 

Abstract 

There has been a rapid increase in global expenditure on information technology and 

there is still much to learn about its effects on productivity, welfare and social change. 

At the macro-level, it has been estimated that Internet-related value accounts for as 

much as 7% of GDP of some OECD economies. As discussed, two basic methods have 

been used to estimate the contribution of ICT to the growth in GDP. Estimates of this 

vary considerably but it seems that ICT’s contribution is increasing. Currently, GDP is 

expected to increase by about 1% for a 10% rise in ICT-capital. All industries have had 

added value as a result of the introduction of ICT but the overall aggregate effect is 

largest for the tertiary (service) sector. It is shown how the Internet can increase 

economic productivity (1) by reducing input costs and (2) raising allocative efficiency 

within enterprises. Other ways in which Internet access can increase economic welfare 

are via reduced market transaction costs and a decline in material and transport costs as 

well as by increasing the variety of available commodities. These aspects are analyzed 

and discussed critically. Attention is also given to the employment consequences of the 

use of ICT, associated health issues, and the impacts of ICT on social interaction and 

the environment. It is suggested that the use of the Internet for consumption may exceed 

it use for production. Additional matters touched on are the consequences for economic 

performance of ICT in education and research and in the health industry, as well as the 

comparative benefit of ICT to rural residents compared to city-dwellers. In conclusion, 

it is noted that not all IT depends on the Internet and that non-Internet IT has had little 

economic attention. 

Keywords: economic welfare, education and ICT, ICT, information technology, 

Internet, market transaction costs, productivity, social change. 

JEL classifications: O3, D2, D6  
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INFORMATION TECHNOLOGY’S IMPACTS ON 

PRODUCTIVITY, WELFARE AND SOCIAL CHANGE: GENERAL 

OBSERVATIONS 

 

1. Introduction 

Within a relatively short period of time, use of modern information and communication 

technology (ICT) has become widespread and its use is continuing to grow at a rapid 

rate. According to one account, total global expenditure on IT is increasing at 5% per 

year and consequently, is doubling every 15 years (Anon, 2014). It accounts for large 

and growing proportion of the budget of companies and other organizations such as 

government bodies (Anon, 2014) and educational institutions as well as that of many 

consumers. 

Despite the pervasiveness of ICT, its impacts on productivity are imperfectly known 

and views differ about its effects on human welfare and social change. The purpose of 

this article is to outline and discuss broad views about these subjects. First, macro-level 

impacts of ICT on economic activity and productivity will be considered and then these 

effects at the micro-level and industry-level will be discussed. In doing so, attention is 

given to the economic efficiency consequences of the adoption of ICT. Consideration is 

subsequently given to additional welfare consequences of the diffusion of ICT and its 

genesis of social changes. 

Measuring the magnitude of ICT as an input in any economy is very challenging. Many 

studies measure this input focusing on the level of ICT-capital, as proxied by 

accumulated investment in Internet-related commodities. This is difficult to measure 

accurately. Furthermore, not all ICT is Internet-related. Both capital costs and operating 

costs are involved in the use of ICT within organizations and both need to be taken into 

account in considering its contribution to productivity. Sometimes, only estimates of 

ICT-capital are taken into account in macroeconomic studies of this subject. Additional 

quantitative measures (indices) of the Internet as an input to economic activity continue 
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to be developed based on the degree of access to the Internet (OECD, 2013). 

2. Macro-level Impacts of ICT on Economic Activity and Productivity 

Estimates are available of Internet-related value added for several economies but as 

pointed out by the OECD (2013), the ‘results should be treated cautiously’ because the 

methodologies used are often unclear, may differ between studies and the input data are 

usually not made available. Nevertheless, these results may be of some comparative 

value. Estimates are not available for all countries but the largest proportionate 

contribution to GDP of Internet-related value added appears to be for the United States 

and the United Kingdom at around 7.2%. The estimate for Australia is 3.6%, slightly 

higher than for Germany but lower than for several European countries and for Hong 

Kong (see Table 1). The Australian estimate is based on a similar approach to that of the 

Boston Consulting Group (OECD, 2013, p. 21). 

 

Table 1: Estimates of the percentages added to GDP by Internet-related value 

for various economies 

 

Original source Economy % of GDP 

Koutroumpis (2009) USA ≤ 7.2 
Boston Consulting Group (2010) UK 7.2 
Boston Consulting Group (2011) Sweden 6.6 
As above Hong Kong 5.9 
As above Denmark 5.8 
As above Netherlands 5.8 
Deloitte Access Economics (2011) Australia  3.6 
Boston Consulting Group (2011) Germany 3.4 
As above Italy 1.9 
As above Turkey 1.4 

Source:  Based on OECD (2013, Table 2, p. 20 and p. 39) 
 

While the estimates in Table 1 indicate the importance of Internet-related activities as a 

contributor to aggregate economic activity, they do not provide a measure of the 
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contribution of ICT to productivity. At the macro-level, two different types of 

approaches have been used to estimate the contribution of ICT to productivity. These 

are non-parametric approaches and parametric ones. The former is based on extensions 

of Solow’s modelling of the impact on aggregate production of technical change 

(Solow, 1957). Assuming the existence of a Cobb-Douglas aggregate production 

function, this method divides increases in aggregate production per hour worked into 

that associated with rises in ICT capital and non-ICT capital, labour quality change and 

a remainder or a residual. The residual identifies growth in productivity which is faster 

than the growth rate of all combined inputs in the economy. It is identified as Total 

Factor Productivity, and its increased value represents the increase in productivity that 

cannot be assigned to a change in specific factors of production.1 

The non-parametric approach is subject to several limitations. For example, the 

aggregate production of an economy may not be of a Cobb-Douglas type and, therefore, 

may not exhibit constant returns to scale. The assumption of perfect competition (which 

is an integral assumption when this method is adopted) may be violated. Furthermore, 

aggregate values for the inputs in the production function must be constructed using 

indices or proxies, and given the heterogeneity of these inputs, doubts can arise about 

the adequacies of these estimates.  

Parametric approaches to estimating the impacts of ICT on aggregate production are 

more direct in their approach than are non-parametric ones because they make fewer 

economic assumptions. For example, they do not suppose that economies are perfectly 

competitive. Nevertheless, they also rely on theoretical assumptions, for example, about 

the mathematical form of the aggregate production function, and indices of aggregate 

values of inputs must still be constructed. Frequently, but not always, a Cobb-Douglas 

function in log linear form is used for estimation purposes. In this macroeconomic 

function, gross output measured by the level of GDP is the dependent variable and the 

independent variables are the stock of ICT capital, the stock of non-ICT capital and L is 

the labour input variable. The log linear functional form has the advantage that the 

elasticities of responses of production to increases in value of the independent variables 

are easily identified. 

Kretschmer (2012, p. 15) summarises available estimates of elasticities of production 



5 
 

increases in relation to rises in ICT capital for the period 1980-2005. The majority of 

the estimates are for the US economy. Their modal value is 0.5 – 0.6 but actual 

estimates range from around –0.8 to almost 0.3. Kretschmer (2012, p. 15) points out that 

these estimated values have been increasing with the passage of time and by 2005 were 

approaching on average, 0.1. The latter implies that for every 10% increase in ICT 

capital, GDP increases by almost 1%. Furthermore, examination of the scatter of values 

graphed by Kretschmer in his Figure 2 (ibid.) reveals that no negative estimates of this 

elasticity value occur after 1990; all the negative values are for the period 1980-1990. 

These trends suggest that with the passage of time, the proportionate increase in 

production as a result a proportionate increase in ICT capital is rising. This may be due 

to several factors. For example, with the passage of time, 

• the size of networks (e.g. the number of persons and organizations connected to 

the web) has grown; 

• the amount of information on the web has expanded; 

• more individuals have become computer proficient; and  

• new vintages of ICT capital have been adopted which embody more efficient 

technologies than their predecessors. 

 

A possible problem in measuring the macro-contribution of ICT capital to GDP is that a 

considerable amount of ICT capital is used by households for personal consumption. It 

is not easy to disentangle consumption and production uses of ICT.  

Using data from 25 OECD countries, including Australia, Czernich et al. (2011) 

conclude that increased broadband diffusion raises GDP per capita by 0.9 to 1.5 

percentage points for each 10 percent rise in broadband point section. This, however, 

does not distinguish between the increased consumption component of the rise and its 

productivity-enhancing effect.  

3. Industry-level and Firm-level Effects of ICT on Economic Activity, 

Economic Efficiency and Productivity: Microeconomics 

In some ways, it is easier to grasp the impacts of ICT on economic activity and 
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productivity at the level of industries and firms than at the macro-level. Furthermore, 

the actual processes that can help to raise economic efficiency (or reduce it) are more 

easily identified by using disaggregated analysis. 

Data from the USA indicate that in 2011, Internet-related activities added considerable 

value to all US industries (OECD, 2013, Table 3, p.24). Table 2 lists the top industries 

or sectors by decreasing rank according to the estimated total amount of value added to 

them by Internet-related activities in 2011. Government heads the list. Among other 

things, the Internet facilitates transactions, particularly market transactions, in all 

industries by reducing transaction costs and bounded rationality. 

 

Table 2:  The top eight US industries ranked in decreasing order by the 

estimated size of the contribution of Internet-related activities to their 

value added in 2011 

 

Rank Industry or Sector 

1.  Government 
2.  Manufacturing 
3.  Real estate 
4.  Finance and insurance 
5.  Educational services, health care and social assistance  
6.  Retail trade 
7.  Wholesale trade 
8.  Information sector 

Source: Based on information in OECD (2013, Table 3, p. 24) 

ICT has the potential to increase economic efficiency by (1) reducing input costs (input 

use) in relation to output (that is by increasing technical efficiency) and (2) by enabling 

greater allocative efficiency to be achieved. In addition, it can elevate economic welfare 

by reducing market transaction costs. Consider each of these aspects in turn. 

One of the economic advantages of the Internet and computers is that they save storage 

space because information does not need to be retained in hard copies. Consequently, 

many offices can be virtually ‘paperless’. Printed material (such as forms) can be 

downloaded as required. Given the availability of e-books and so on, less physical 
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material needs to be housed in libraries and on shelves. Consequently, staff in many 

industries (particularly service industries) can be fitted into a smaller space reducing 

overhead costs, for example, rents for office space. Open-plan work areas appear to 

become more common in many service industries with the diffusion of ICT and these 

reduce the amount of space needed per employee and the costs of partitioning areas of 

work-space. 

As well, information technologies are often labour saving. For example, fewer staff are 

required (in many businesses) to supply information to customers or potential customers 

because much of this information can be accessed via the Internet. As an example 

consider the widespread availability now of information about real estate on the 

Internet. There is also greater scope for buyers to engage in self-service, for instance, at 

retail outlets and this reduces the number of check-out staff required. This is not only 

true of supermarkets and similar outlets but also is important in finance and insurance. 

Apart from the role of increased technical efficiency in adding to economic welfare, 

improvements in allocative efficiency also add to economic welfare. Information 

obtained via the Internet can improve the knowledge of buyers about price offers and it 

may promote greater competition between suppliers. Both these factors can contribute 

to an increase in allocative efficiency. 

However, information obtained via the Internet is not perfect. It may, for example, be 

difficult to judge the quality of the product or resource being offered on the Internet and 

the reliability of the supplier. Consequently, asymmetry of information between buyers 

and sellers can be marked (even greater than in the absence of the Internet) resulting in 

the type of economic failures originally identified by Akerlof (1970). If fraud is 

prevalent in offers made via the Internet, marketing via the Internet could collapse 

because ‘the bad drives out the good’. Therefore, safeguards need to be built in to 

protect those trading via the Internet from fraud. This protection, of course, usually 

involves a cost. 

Now consider possible increases in economic welfare as a result of IT reducing market 

transaction costs. ICT can potentially reduce the market transaction costs of both buyers 

and sellers. It is easy to show by using partial equilibrium analysis that if market 
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demand and supply curves have a normal slope (and other things, remain constant), a 

reduction in the market transaction cost increases consumer surplus. This is so if either 

the market transaction costs of consumers or that of sellers is reduced or both.  

This is illustrated in Figure 1. In this figure, line D1D1 represents the demand for a 

product, X, given the market transaction costs prevailing prior to the introduction of 

ICT. D2D2 is that after ICT is introduced and lowers the market transaction costs for 

consumers. The reduction in costs to consumers of each transaction is assumed (for 

convenience) to be a constant. S1S1 is the assumed supply curve for the product. 

Therefore, prior to the introduction of ICT the equilibrium of the market corresponds to 

E1. If only consumers have a reduction in their market transaction costs after ICT is 

introduced, market equilibrium becomes E2. Consumer surplus rises by an amount equal 

to the dotted area and producer surplus increases by an amount equal to the hatched 

area. Both parties gain.  

 

Figure 1: An illustration of how a reduction in market transaction costs made 

possible by ICT can increase both consumers’ and producers’ surplus. 

 

In addition, if after the introduction of ICT, the market transaction costs of producers 
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declines resulting in an effective decline in the industry supply curve from S1S1 to S2S2, 

market equilibrium shifts to E3. Consequently, there is an additional rise in consumer 

surplus because the price of the product declines. Also given a parallel shift in the 

supply curve, producer surplus increases. However, if instead of shifting by a constant, 

the supply curve pivots so that its slope is reduced, producer surplus could fall (see 

Duncan and Tisdell, 1971). Nevertheless, consumer surplus still rises. 

Furthermore, it can be observed from Figure 1 that a reduction in the market transaction 

costs of suppliers, generates a rise in consumer surplus, other things held constant. For 

example, if the market is originally in equilibrium at E1 and the market transaction costs 

of suppliers declines and results in a shift in the supply curve from S1S1 to S2S2, the 

equilibrium of the market alters to E4. The price of the product declines and consumer 

surplus rises. Moreover, in the case illustrated, producer surplus rises but it would not 

do so if the slope of line S2S2 is sufficiently small compared to that of S1S1. Despite the 

possibility of an eventual fall in aggregate producer surplus, market competition could 

still result in suppliers adopting ICT which lowers their market transaction costs. This is 

because early adopters will increase their income until laggards catch up in the adoption 

process.  

While reduced market transaction costs increase total economic welfare in a static 

setting, they may not do so in a dynamic setting. Lack of market frictions can in some 

circumstances make markets prone to destabilization as has been pointed out by Tobin 

(1978) and by Tisdell (2013, Ch. 8). Financial markets (including markets for securities) 

may become victims of such destabilization. Therefore, a reduction in market 

transaction costs does not always add to economic welfare.  
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4. More on Further Welfare Consequences of ICT and Observations on its 

Social Impacts 

Reduced prices for some commodities 

Apart from potentially lowering market transaction costs2, ICT enables the price of 

some types of commodities to be reduced because fewer physical resources are used in 

their supply to consumers. Furthermore, in many cases, delivery costs and storage costs 

of stocks (inventories) decline when commodities can be electronically delivered. These 

commodities include e-books, e-music, e-movies, and so on. This increases the 

economic surplus of those consumers who consider these electronically delivered 

commodities to be close substitutes for hard copies. The lower cost of electronically 

delivered commodities is likely to result in a greater variety of these commodities 

becoming available to consumers. Brynjolfsson et al. (2003) have argued that the 

development of online bookstores (such as Amazon) has added much more to 

consumers’ surplus by increasing available product variety than by increasing 

competition and lowering prices. It is also apparent that the appearance of e-books has 

resulted in it being economic to publish more books and re-issue previously published 

books in e-form in cases where this would be uneconomic for hard copies.  

On the other hand, not all consumers find electronic commodities to be suitable 

substitutes for hard commodities. Some individuals prefer hard copies of books to e-

books and printed newspapers to e-newspapers. The advent of e-commodities can result 

in these consumers paying more than otherwise for hard copies if the availability of e-

versions reduces sales of hard copies and the supply of hard copies is subject to 

economies of scale. In some cases, the production of hard copies may no longer be 

economic thereby reducing the available variety of this material. The consumer surplus 

of this set of consumers is reduced. Similarly, there may be a tendency for electronic 

transfers for payment of accounts to crowd out payment by alternative means, for 

example, by cheque. 

Need for an holistic approach 

In assessing the welfare effects of ICT, it is important to take a holistic approach 

because human beings are not only consumers. Their welfare also depends on their 



11 
 

scope for earning a living, their conditions of work, and the nature of the society in 

which they exist. ICT has impacts on all these aspects of human existence.  

Employment 

The impact of ICT on aggregate employment and the distribution of income is not well 

known. It has, added to the demand for ICT specialists but on the other hand, it has and 

continues to displace labour in many occupations, as was mentioned above. In 

particular, lower level clerical and similar staff in service industries have been reduced 

in number by labour-saving ICT. Furthermore, in many cases, ICT has made it more 

economical to shift some of the work involved in service industries offshore thereby 

placing greater pressure on the domestic labour market. Moreover, as considered below, 

the scope for shifting work offshore is not confined to lower skilled tertiary workers but 

occurs for more highly-skilled tertiary workers, for example in education, including 

university education. 

It has been observed both in Australia, in the United States and in the UK (Marrano et 

al., 2009) that the share of profits relative to wages in national income has risen in 

recent years. Real wage levels have tended to stagnate. There may be many reasons for 

this. They could include more competitive labour markets and increased economic 

globalization but greater use of labour-saving technology (including ICT) may also have 

had an impact on this trend. While labour-saving technology and technology which 

enables foreign labour to be substituted for domestic labour (both attributes of ICT) 

need not result in greater general unemployment, it can reduce the aggregate demand for 

labour and restrict growth in the level of wages. 

Health issues 

The increased adoption of ICT raises several health issues and other social concerns. As 

a result of increased use of ICT, work in several occupations has become more 

sedentary. In some occupations, employees now sit for long-periods of time using 

computers and have little exercise on the job. They also work in relatively cramped 

spaces in open-areas sometimes in long rows as for example, in the Australian 

Broadcasting Corporation’s (ABC) studios in Brisbane where a 100 or so operators 

continually monitor different web-sites searching for material that may be newsworthy. 
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Increased lack of exercise by members of the workforce due to technical change is 

considered to be a growing problem both in rural and urban areas. 

This problem is made worse if outside of work hours, individuals spend a considerable 

amount of time engaging in sedentary activities made possible by ICT. The extent to 

which individuals do this varies but in some cases, individuals are addicted to these 

activities and this results in health problems and can have negative effects on social 

activities. 

The Internet as a consumptive good 

It is apparent from American data on the use of the Internet that probably a half or more 

of the time spent on the Internet is (on average) for consumptive purposes rather than 

productive purposes. This does not seem to be well accounted for in economic studies 

of the impact of ICT on productivity. According to an American study quoted in OECD 

(2013, p.49), in June 2010, social networks accounted for 22.7% the time Americans 

spent on the Internet, followed by online games at 10.2%. Videos/movies plus multi-

category entertainment accounted for a further 6.7%. Emails and instant messaging took 

up 12.3% of the time but it is difficult to know the extent to which these messages were 

for consumptive or productive purposes. However, overall it seems highly probable that 

more time is spent on the Internet for consumptive than productive purposes. The 

situation in Australia is probably similar to that in the USA. 

Social interaction 

Advances in ICT have had both positive and negative effects on the nature of social 

interaction. This makes the overall assessment of its social effects difficult. The 

following are some of the observed positive effects:  

• Individuals may extend their social contacts by using ICT. 

• ‘Shy’ individuals may be more willing to make social contacts via ICT than 

directly. 

• ICT makes it easier to extend the duration of social contacts. 

 

Negative effects can include: 
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• Reduced direct social contacts due to electronic communications being 

substituted for direct interaction. 

• Reduced direct social contact as a result of extra time being spent on the 

Internet. This may, for example, adversely affect family cohesiveness and the 

well-being of children.3 

• Increased risk of injury to users and others of the use of electronic devices (such 

as mobile phones) in public spaces, for example, ‘texting’ while driving a motor 

vehicle. 

• Addiction to e-games and other forms of Internet activity can result in 

individuals failing to cope adequately with life’s challenges. 

• The Internet may be used for cyber-bullying, for libel and ‘smear’ campaigns. 

• Fraud and cyber-crime occur on the Internet with adverse social and economic 

consequences. 

• A reduction in privacy as a result of information posted on the Internet is 

another concern. 

 

Environmental effects 

The net effect of the Internet on the natural environment is unclear (OECD, 2012, p. 

15). However, ICT enables some solutions to be obtained to resource-use which save 

resources and which are environmentally friendly. In principle, the Internet should also 

reduce the amount of paper used thereby sparing many trees and similar material used 

for paper-making and reducing carbon dioxide emissions. The extent to which this has 

happened is not known. In any case, global forest cover continues to decline as 

economic growth continues. Furthermore, OECD (2012, p. 15) states that ‘even though 

the Internet has traditionally been viewed as a low-carbon impact alternative to 

traditional activities, some studies point at the potently high carbon footprint of the 

Internet itself, by growing greenhouse gas emissions per hour of electricity use’. The 

safe disposal of ICT equipment can also be challenging and the production of rare earths 

for use in some electronic equipment is hazardous.  

ICT in education and research 

Advances in ICT have created new opportunities for education and research, including 
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scope for reducing the costs associated with these activities. The following economic 

and related benefits are possible in education:  

• Reduced space is needed for storing copies of books, research papers, 

correspondence and so on. ‘Paperless’ offices are possible. Libraries have less 

physical material to store, to catalogue, need less labour to stack books and so 

on. 

• The scope for on-line learning increases. This reduces the need for teaching or 

lecturing to large classes. This also reduces space requirements. Advantage can 

be taken of experts outside of individual educational institutions to contribute to 

lectures or teaching thereby economizing on staff who would otherwise be 

involved in these activities. At an aggregate level, fewer lectures need to be 

prepared and economies of scale in teaching become possible. Individuals in 

remote locations can benefit from teaching by experts without these being 

physically present.  

• The reduction in lecturers or teaching material prepared in-house decreases the 

number of staff needed for this purpose. They can be re-deployed to provide 

more tutorials, demonstrations, and to assist students with practical work. In 

some cases, staff would also have more time for research instead of teaching.  

 

At the same time, there are some possible negative effects of increased use of ICT in 

educational institutions. Reliance on a few ‘experts’ to provide most lecture material 

online could globally reduce the diversity of ideas to which students are introduced. It is 

also possible, in some cases that such material will not transmit relevant cultural values 

and appropriate institutional material. For example, reliance on lectures by experts from 

a foreign country may result in students not being aware of the relevant social contexts 

in their own country, for example, Australian and American social contexts are 

different. These differences are important for many subject but not for all. There is also 

the danger of excessive reliance on computer-based marking of examinations. As a 

result, there is likely to be less testing than otherwise of the ability of students to 

explain, analyse and assess phenomena. Those who display original thinking may not be 

identified. This is a serious drawback of this approach. 
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As far as research is concerned, advances in ICT also have advantages and drawbacks. 

A major advantage is that the research results of others can be assessed more quickly 

and at lower cost than in the absence of ICT. On the other hand, while online publishing 

increases the number of research articles and other material able to be published, many 

may not be subject to adequate screening or peer review. Articles of dubious value and 

which make little or no contribution to knowledge may be published. This can result in 

researchers experiencing an information-overload and add to their search costs, even 

though the latter can be partly mitigated by the use of search engines. This explosion in 

the volume of online publications results in demands for accreditation of publications, 

for example, by university authorities. However, these schemes can disadvantage the 

production of new journals, and those scholars who expound values differing from 

mainstream ones. 

The health industry 

Advances in ICT have resulted in economic benefits in the health industry. They have 

facilitated the operation of medical practices involving multiple doctors or medical staff 

because patient records can be shared online. Moreover, physical records can be 

replaced by electronic records thereby saving space and time. Furthermore, medical 

practitioners can access up-to-date information that can assist them in treating their 

patients. Some patients may also use the Internet to diagnose and treat their own 

ailments. However, there are also dangers in this because medical information on the 

Internet is not always reliable and individuals can be mistaken in their diagnosis. 

Comparative benefits of ICT to rural residents 

Access to the Internet is probably of greater advantage to rural residents than to those in 

large cities. Compared to city-dwellers, rural residents appear to have a greater 

reduction in their cost of accessing material (such as information services and 

entertainment material) for which the Internet provides an alternative source of supply. 

Rural residents have greater access to educational services of higher quality than in the 

absence of ICT. They also have a significant expansion in the variety of goods they can 

purchase as a result of the availability of online purchasing. 
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5. Conclusions 

Macroeconomic studies reveal that the introduction of ICT has had a substantial effect 

in raising GDP and that this effect is increasing. However, estimates of the elasticity of 

these productivity-enhancing impacts vary considerably. The adoption of ICT differs 

between industries or sectors of the economy but is important in all industries. Overall, 

the greatest value added by ICT is in the tertiary or service sector, even though in the 

USA it is also high in manufacturing. 

ICT reduces market transaction costs and the amount of resources required to deliver 

many commodities. As a result effective prices of many commodities are reduced, 

consumer surplus rises in most cases, and producer surplus may also rise. However, 

those who prefer hard copies of commodities to e-copies (where these are alternatives) 

may be disadvantaged. 

The advent of ICT has resulted in significant restructuring of labour markets. It may 

have contributed to sluggish real wage growth in Australia, the USA and the UK and 

the fall in wages as a proportion of national income. Although the Internet has had some 

positive social consequences, it has also had negative social impacts which were 

identified and which call for public intervention. In addition, the environmental 

consequences of ICT technology appear to be mixed. 

Considerable benefits from the use of ICT in the education, research and health sectors 

were identified. Nevertheless, the increased use of ICT in education and research can 

have negative consequences, some of which were discussed. 

While most economic studies of the value of ICT concentrate on the use of the Internet, 

it should also be realized that there are many modern information technologies that do 

not depend on the Internet, or do so only to a limited extent. They include the use of 

robots and drones to provide information as well as satellite communications (for 

instance Global Positioning Systems, GPS) and other techniques. Some of these 

techniques are of considerable value in agriculture and other industries but their 

economics has not received much attention yet.4 
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6. Notes 

1. Venturini (2009) uses this method to estimate production functions for the US and 

15 EU nations based on data for the period 1980-2004. He concludes that ICT 

technology was a significant driver of economic growth in this period. He finds that 

in the overall sample, increased ICT capital contributed a slightly larger amount to 

economic growth in GDP than rises in non-ICT capital. ICT’s contribution to 

economic growth was larger in the US than for any of the other countries in 

Venturini’s sample. Nevertheless, the growth-enhancing role of human capital was 

also found to be important. Contrary to Venturini’s findings (ibid.) (which also 

include a significant contribution of ICT to GDP growth in the UK), Marrano et al. 

(2009) argue that the ‘information economy’ has made little difference to the UK’s 

macroeconomic performance.  

2. Note also that ICT by lowering market transaction costs (i) extends the geographical 

range of markets and (ii) can make some commodities marketable which otherwise 

would not be economic to market, for instance, some second-hand goods. These 

attributes also have economic benefits. 

3. It is claimed (Gambotto-Burke, 2014) that in many cases, use of the Internet is 

causing disconnection in families and failure in parenting.  

4. A matter which has not been discussed in this paper in the optimal economic rate of 

obsolescence in ICT. The rate of obsolescence in ICT is determined to a large extent 

by those who control IT networks. This rate may be too rapid or too slow from a 

social economic welfare point of view.  
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