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ABSTRACT 

Globalisation and technological advances have affected workers’ 

livelihoods. This study analysed how capital investment in ICTs at 

the workplace affected marginalised low wage workers in a large 

sample of firms (n=632) in Singapore. We found that social 

investment by the state for ICTs investments in workplaces led to a 

significant negative, albeit marginal, reduction in wage growth. We 

argue that these findings are supported by economic theory, and 

propose that government investment balance towards higher-order 

digital skills. We advocate for further research to measure the 

impact of worker ownership in enterprises on productivity growth, 

and hence equality objectives. 
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1. INTRODUCTION 

1.1 The Invisible ‘Working Poor’ 
As the world transitions from the Millennium Development Goals  

to the 2030 Agenda for Sustainable Development Goals (SDGs) 

[1], specific targets such as Goal#8 - decent work and economic 

growth, will stimulate action over the next fifteen years to achieve 

sustainable, inclusive economic growth, and eliminate poverty 

through increasing quality jobs with good wages [2]. While 

information and communication technologies find less direct 

emphasis in the SDGs, there yet remains the promise that ICTs 

could reduce inequality. In this study, we argue that capital 

investment in ICTs for enterprises, sans a strategy for developing 

higher-order digital skills, actually dampens wages for the low-

skilled.  

In a developed country like the United States of America (USA), 

the state of the poor had been swept into a situation of oblivion until 

Harrington [3]’s tome provided the impetus for the nation to be 

jolted into a state of “collective consciousness”.  We can compare 

this predicament with the plight of the ‘invisible poor’ in other 

developed cities like Singapore, an economic success story in South 

East Asia with a population of 5.4 million [5].  In comparison to the 

unemployment rate of South-East Asia and the Pacific region of 

4.5% [6], the population in Singapore faces little lack of jobs as 

unemployment rate has remained low at 2.0% [7].  Despite 

that,policy makers in Singapore are concerned with the 105,000 

households (of average 3.5 members each), earning below S$1,500 

(US$1,200 per month) [8, 9].  Ng [10] qualified that poverty in 

Singapore is not like the palpable poverty of some Asian cities, 

where masses of homeless are seen sleeping in the streets or 

begging for money.  Singapore’s poor constituents are made up of 

people who are employed but earn very low wages, termed as the 

working poor, as well as the elderly poor, who have earned low 

wages throughout their career and are now retired with little savings 

[11].  Similar to the low wage service occupations in USA [12], 

most of Singapore’s working poor are employed in low-skilled 

service industries such as food preparation and service, 

housekeeping, cleaning and gardening [13].  With more than 6,600 

establishments, small and medium enterprises (SMEs) in Singapore 

[14], employing more than 190,000 workers [15], pay the average 

worker a basic monthly wage of around S$1,220 (or USD$907), 

one-third of the national average of S$3770. 

Before we consider the role of state investment in ICTs as an 

efficient redistribution mechanism to combat wage inequality, we 

need to analyse the reasons for labour income inequality. To begin, 

an analysis of wage inequality will be examined in the next section.  

1.1.1 Inequality of labour income 
The theory of wage inequality is based on human capital theory, 

which posits that different workers contribute differently to an 

enterprise’ output  [16, 17], particularly in developed economies 

that advocate skill-biased technological change [18]. As explained 

by Autor, Katz and Krueger [19], workers who are more likely to 

access and use technology will have skills that will experience 

bigger gains in work efficiency and wages, as technology continues 

to improve. Therefore, employees who do not know how to use 

advanced ICTs will be at the wrong end of increasing wage 

inequality. The current paradigm amongst economists is that this 

skill-biased technological change explains the phenomenon of 

wage inequality [17]. Given this argument, the following literature 

will explore the thesis of how ICT capitalisation, under certain 

conditions,widens the phenomenon of wage inequality for the 

working poor. 

2. LITERATURE REVIEW 

2.1 ICTs as the inequality leveler? 
The potential for using Information and Communication 

Technologies (ICTs) to achieve the human development goals has 

captured the scientific imagination, rather than the attendant 

challenges and lack of evidence of success [20]. Despite the 

limitations of technology and slow adoption by enterprises, the 

belief that the use of ICTs can reduce poverty has gained traction 

amongst a certain set of scholars [21], for example, researchers who 

correlate the use of ICT with economic growth amongst developed 

countries [22-24].  

Critics such as Toyama [25] observe that despite the explosion of 

ICTs usage in the USA in the last forty years, the poverty rate 

remained the same in the country.  The transformative effects of 



ICTs are contentious because the parallel concepts of digital divide 

and digital poverty will need to be addressed at the same time. With 

the near-universal diffusion of consumer level ICTs such as mobile 

phones becoming a reality [26], the debate about access, as 

suggested by the digital divide debate, no longer seems valid. 

Instead, higher order divides are seen as critical. Digital poverty, as 

described by May [27], comprises of the demand dimension (the 

poor cannot afford the ICT service), a capability approach 

dimension (the poor does not have the skills to use the service) as 

well as a supply perspective (there are no available infrastructure to 

deliver the service), forming a reinforcing loop for poverty. In an 

attempt to resolve the supply situation, governments have been 

investing in ICTs at the enterprise level.  

The question whether such ICT capital will impact wage inequality 

for the marginalized bears further investigation. The next section 

explores the impact of social capitalisation of equipment through 

government investment. 

2.1.1 Investment in ICTs for social equality 
Conceived by the late management guru Prahalad [28], the Bottom 

of the Pyramid (BoP) model postulates a correlation between 

business goals of profit maximisation and poverty reduction. As 

such, the BoP approach is championed as a new tool of “inclusive” 

global development and lauded by academics and non-

governmental organisations (NGOs) in the poverty circles [29].   In 

this current age when the neoliberal political economy has 

unleashed a new form of predatory capitalism that is widening the 

gap between the rich and poor, [17], with Oxfam International 

reporting that the richest 1% of the world population now owns 

50% of total wealth [30]. The notion of Foucault’s governmentality 

[31] may offer an effective response to improving the welfare of 

the working poor.  As a particular form of governmentality, social 

investment by the state in businesses [32] is really an interesting 

assembly of financial tools by the government to encourage 

businesses to operate in a more socially inclusive manner.  

The notion of social investment has come to play a big part in 

debates about the role of state funding [33]. The idea stemmed from 

the original theories of investment in human capital and it evolved 

to include social protection of members of the labour market who 

may otherwise be neglected by the free market capitalism of labour 

demand and supply [34].  Iversen and Wren [35] predicted with 

their ‘trilemma’ of development that countries cannot 

simultaneously pursue three desirable economic objectives: i) 

preventing inequality, ii) providing employment growth, and iii) 

being prudent in social spending. The argument being - when two 

of these three objectives are the focus, there will always be a third 

goal being sacrificed. The trilemma, suggests that, with inequality 

being held constant, capital investment in ICTs will necessarily put 

downward pressure on wages. 

Further arguments for the downward pressure on wages lies in the 

shift from capital intensive to service oriented industries in 

advanced economies. Services have become more expensive to 

produce compared to manufacturing sector – so either wages in the 

services have to come down, or they have to be supported by some 

form of state funding [36].   

A number of studies on ICTs’ impact on urban livelihoods have 

examined the impact of technology on corporate productivity, 

including the association of ICTs use to corporate structure and 

business processes [37, 38]. On the other hand, less focus has been 

directed towards the relationship between ICT investment and 

wages for low wage workers. This study will shed more light in 

identifying how the government’s social investment on a pay-for-

productivity scheme through ICT capital intensification, can 

influence wages of the working poor.   

3. RESEARCH QUESTION 
The primary purpose of this study is to assess and compare the 

effects of ICT capital investment on the wages of low-skilled, low-

wage workers in Singapore.  Based on the above literature review, 

the following research question is thus advanced: What is the 

relationship between ICT capital investment and wage increases? 

4. METHOD 

4.1 Data used for the study 
The extant data was collected at a not-for-profit organization, 

Employment and Employability Institute (e2i) in Singapore, which 

manages the Inclusive Growth Programme (IGP) - a government 

funded scheme to raise workers’ productivity through subsidising 

up to fifty percent of the costs of the companies’ investment in 

technology and equipment [39].  The premise is that with capital 

investment, companies will improve their operations’ efficiency, 

i.e., productivity, and share gains with their low wage workers in 

the form of wage increases.  Since its introduction in August 2010, 

S$30 million (USD$22.15 million) has been committed to 

subsidise such productivity projects in more than 30 industry 

sectors [40]. 

As stipulated by e2i, the beneficiaries of the scheme must be 

workers earning less than SGD$1,700 (or US$1,181) per month in 

the companies. All 36,384 workers in the 632 participating firms 

received a median wage increase of 11.0% each, during the project 

period (see Figure 1). The research will assess the change in the 

salary increases of these workers. The reported data were collected 

from the productivity projects implemented from 1 August 2010 till 

30 September 2014.  Of the 632 firms, 540 SME firms were 

employing 12,386 low wage workers, and 92 firms were multi-

national corporations (MNCs) with 23,998 workers.   

 

Figure 2. Boxplot of mean wage increases between the 

industries in the project 

4.2 Measures 
The dependent variable, wage increase per worker impacted, was 

measured using the wage increase in percentage, reported by the 

enterprises in the services sectors that participated in the Inclusive 

Growth Programme.  The independent variable was a continuous 

variable measuring the proportion of the project’s costs attributed 

to ICT equipment. For example, in a S$10,000 project, if S$5,000 

had been invested in mobile communication devices and the other 

half went to purchasing traditional kitchen equipment, it would be 

counted as 50% ICT capital investment.  
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5. RESULTS 

5.1 Direct effects - ICTs and wage increases 
A linear regression was conducted to evaluate the prediction of the 

wage increase resulting from the ICT investment for companies.  

The regression equation is as follows: Wage Increase = -.022 * ICT 

Investment + .135.  The 95% confidence interval for the slope, -

.035 to -.009 does not contain the value of zero, showing that the 

ICT investment is significantly, and negatively, related to wage 

increase. 

While the relationship is statistically significant, the negative 

coefficient of -.022 means that less wage increase occur when ICT 

investment increases. We note that, based on the magnitude of the 

correlation coefficient -.133, the relationship of ICT investment on 

wage increase is one of a weak association. Approximately 2% (R2 

= .018) of the variance in wage increase is associated with ICT 

investment. 

6. CONCLUSION & DISCUSSION 
The traditional socialist position of income redistribution holds that 

the only way to alleviate poverty is through the efforts of 

government to interfere in the productive process of businesses, or 

what is termed as ‘efficient redistribution’ [17].  On the other hand, 

the free-market paradigm posits that market forces and individual 

capabilities will help to balance out the distribution of income for 

the working poor eventually, without politics. This study suggests 

that capital investments in ICTs at the enterprise level negatively 

(albeit marginally) impact low-income workers’ wages. It is 

simultaneously important to note that overall wages did increase, 

though not as a result of ICT investment. 

The findings from this study present further questions on whether 

investment in ICTs represents an efficient redistribution of income 

for the working poor. We argue that state investments in ICTs 

should consider resolving higher-order digital divides such as 

digital skills rather than merely focusing on access, which is a likely 

outcome of mere capital investments in ICTs. This commensurate 

with Piketty and Goldhammer [41]’s argument that the 

phenomenon of wage inequality could well be due to a failure to 

invest in high-quality professional training of the workers, as 

evidenced in the Scandinavian countries, where wage inequality is 

more moderate due to its egalitarian and inclusive educational 

system. State funding for ICT investment could be in the form of 

digital skills training and education for workers. Investment in 

skills training and education increases future productive capacity of 

the society, thereby achieving the objectives of employment growth 

[33]. 

Classic economists reflect that productivity leads to higher wages 

as earnings are a proxy for productivity [42, 43]. On the other hand, 

efficiency wage theorists suggests that as the worker gets a higher 

pay, the fear of being made unemployed will motivate the employee 

to work harder to keep his or her job [44]. Essentially, Serneels [45] 

suggests a reconciliation of the two theories by including 

productivity in the wage equation and also incorporating wages in 

the productivity equation. 

Before we conclude that productivity increases are brought about 

by both forms of ICT investment, capital and training of labour, we 

would need to establish a positive relationship between ICT 

investment and productivity. It is further possible that increases to 

productivity are being diverted to profits of the enterprise rather 

than towards workers’ wages. As economists debate about low 

productivity being the key cause of low income growth for low 

skilled workers, commentators like Han [46] reflect that it is too 

easy to rationalise their plight as a product of globalisation and to 

accept what the world is willing to pay for these workers. To test 

the theory further, future research should examine correlation of 

digital skills increase in tandem with ICTs’ investment on the dual 

outcomes of wage equality and productivity.  

To ensure that productivity increases via ICT investment translate 

into higher wages, profit-related pay can be encouraged by 

governments [47]. A number of studies already establish such 

correlations between profit-related pay to productivity [47-50], 

suggesting that it is not only the type of ICT investment, but the 

nature of the enterprise ownership that determines resultant 

productivity, and therefore, the wage and welfare of the workers. 

In conclusion, we argue that governmental investment in ICTs as a 

pro-social measure to increase wages needs to balance capital 

investment with training of workers in higher-order digital skills. 

Secondly, we suggest that greater investigation of the proportion of 

productivity increases caused by ICT attributed to profits and pay 

is required to arrive at optimal distribution of public resources. 
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