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ABSTRACT 

 

In this era, influx of foreign labour in any country is an unavoidable case. 

However, some issues associated with foreign labour have been prevalent in some 

countries that they are bringing unforeseen impacts which have been significantly 

affecting the nations. This has raised our interest to look deeply into this matter by 

studying how the inflow of foreign labour will affect the total factor productivity 

(TFP) growth.  

 

In our research, we have adopted a panel data ranging from the period of 

2007 to 2011 and employed United States, Canada, Malaysia and 27 European 

Union countries as our sample of study. Based on the findings of our empirical 

analysis which utilises the best fit Fixed Effect Model (FEM), we found out that 

there is a negative relationship between the temporary foreign workers and the 

growth of TFP. Conversely, in the long run, a positive relationship is established. 

Both distinctive results are further discussed in the research.  
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CHAPTER 1: INTRODUCTION 

 

 

1.0 Introduction 

 

Globalisation brings greater interaction among regions, countries, and 

institutions. Increasing and intensified labour migration is a critical component of 

the globalization process. The attractiveness of more economically developed 

places and diseconomies scale of some third world countries has always provided 

the incentives for some people to migrate. When people moved to the other 

countries looking for a job or for a better economic condition, they are considered 

as labour migrants. Throughout the history, labour migration has been an important 

type of input flow, but it has become more crucial today because of the new 

dynamism of the global economy. 

 

 According to Saiman and Jemon (2014), foreign labour can be defined as a 

person who is employed outside his or her origin of country on a temporary basis. 

Some researchers state that foreign labours have larger difference in terms of their 

labour market skills and productive activity. They consist of skilled workers who 

pursued tertiary education and unskilled workers with secondary or lower level of 

education, using different skills and taking up different jobs. 

 

Let’s look into the labour importation in Taiwan. Flow of foreign workers 

into Taiwan is caused by the consequences of the changing local, regional, global 

political economies, various demographics, socioeconomics and cultural factors. 

Demographic changes include declining birth rate, prolonged schooling of 

youngsters, women’s low labour force participation and the aging of the overall 

population. These factors have contributed to a decrease in the available workforce. 

In addition, local workers will tend to avoid labour-intensive occupations as well as 

3D jobs which are traditionally considered as dangerous, dirty, demanding and 

unskilled (Cheng, 2006).  
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Lee Yuan-Zhen, a well-known Taiwanese feminist points out that foreign 

workers are desired for various reasons. For example, local workers are paid by 

piece-rate while foreign workers are paid based on a fixed monthly wage, which is 

usually the minimum wage in Taiwan. Moreover, foreign workers are willing to 

work for longer working hours. They work at least 30 hours more than their local 

counterparts per month in average. As a result, employers will benefit not only from 

cheap labour but also from coercible workers. Chou Hsin-I , the owner of a 

recruitment agency in Taiwan explains that “It is expensive to hire foreign workers, 

their total costs is not necessarily lower than those of local workers, however, the 

main reason employer prefer them is because that they can work late and overtime 

which no local workers would do, not even when you pay them.” 

 

Late U.S. Secretary of Labour W. Willard Wirtz said that, “when there is a 

mismatch of workers and jobs, employers have two options: they can adjust the 

wages or they can adjust the work force, routinely, they chose the latter.” This 

existing option is rarely discussed by employers who argue about "labour shortage", 

never ending their mind by adding "at the wages we are willing to pay". Yet, the 

preferable modification of the work force by such employers is to get temporary 

foreign workers (North, 2013). 

 

Former Labour Secretary, Ray Marshall mentions that foreign worker 

always "works hard and scared". Foreign workers act consequently and more docile 

based on the employers’ preferences. Migrant labours are stated to be more easily 

managed due to the enduring nature of their second-rate legal status. Hence, they 

are selected around the world as they hold a belief that submission to authority is a 

way of life as a labour.  

 

Most of the U.S-based employers argue that the other reason to hire 

temporary foreign workers is that employers are unable to employ the “best and the 

brightest” without searching elsewhere among the residents and green card 

workforce. Bill Gates, one of the industry leaders comments that the United States 

should always own the best and the brightest, and that particular person can be 

discovered among oversea graduates who received technical educations in America 

institutions.  
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On the supply side of labour, the push factors do exist. The absence of 

sustained economic development, growing population, political uncertainty, low 

wages, and high unemployment levels continue to compel employer to look for 

employees abroad (Asis, 2006). 

 

There are many reasons why people left their home country and moved to 

the other places for a better living. Generally, the main reason of labour immigration 

has always been economic factors. A poor environmental condition or a low quality 

of life enforces people to find a better life. It also shows an increasing trend of gap 

between the third world countries and the developed countries as the years pass by. 

Hence, people head to industrialized countries to seek for better employment 

opportunities, stable earnings, and a better quality of living. Political and social 

convulsions which are related to religious and cultural overtones are other reasons 

that can force people to move from one location to another location (Muniz, Li and 

Schleicher, 2010). 

 

 

1.1 Background of the Study 

  

In order to enhance economic growth, immigrant labour has become an 

important source of human capital especially in an international arena. A real case 

of Korea is a good example of requesting the need of foreign labour to fulfil the 

labour demand by small and medium enterprises since 1990s (Hahn & Choi, 2006). 

However, there are many issues arrived along with the popularity of importing and 

exporting foreign labour across the countries. From the studies by Mountford 

(1999), Vidal (1988), Chander and Thangavelu (2005), and Stark and Wang (2002), 

they indicate that the influx of skilled workers might raise the return of education 

and improve the importing countries’ economy. For instance, inflow of skilled 

workers could increase the domestic innovation activities by complementing the 

domestic human capital. 

 

Several studies highlight that the productive impact of immigrants depends 

on the skilled characteristics of the foreign and domestic labours in the production 
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process (Ottaviano and Peri, 2008; Borjas and Hanson, 2008; Peri and Sparber, 

2009). Based on the Department for Business Innovation and Skills (2015), the 

researcher states that the availability of migrants allows the company to pick the 

best candidate from a wider talent pool which leads to an improvement in business 

performance and productivity.  However, the impact may depend on whether it is 

in a positive way by business-led or in a negative way by migrant-led. Other studies 

have also proven that migration of less-skilled workers may cause a shift towards 

labour-intensive techniques as an effort to complement the less-skilled foreign 

workers (Peri, 2007; Thangavelu, 2012; Chia, 2007). 

 

 

1.1.1 Wage 

 

The effect of immigration on wage is still in an unclear position (Borjas, 

2003; Borjas, 2006). In the study of Card (2007), Ottaviano and Peri (2006), and 

Peri (2008), they found that immigration shows an improvement in average 

domestic wage, while other studies show an overall decline. Besides, some studies 

have identified that the effect on wage inequality could rely on two types of workers 

which are skilled and unskilled. If labour is mostly high-skilled, it is found to be 

alleviated, but it is aggravated if labour is usually low-skilled (Borjas, 2006; Peri, 

2008). According to Peri (2010), a case in the United States also shows a positive 

long-run impact on income per U.S. born worker accumulated over time. Based on 

a case in Singapore, Thangavelu (2012) states that the skilled wage rate and also 

the wage gap between unskilled and skilled in the economy have reduced due to the 

rising share of skilled foreign labours. 

 

The immigration surplus in Singapore is a motivating example to study. The 

researcher, Thangavelu (2012) found that Singapore allows the entry of both 

unskilled and skilled foreign workers into the economy. This may allow us to 

observe the opportunity cost of productivity and wage effects of immigrant workers 

on the Singapore economy. In his findings, foreign workers did contribute to its 

economy but it is in a diminishing rate. This is due the complementarity effect 

between the skilled immigrants and the physical capital is fully exploited. 
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On the other hand, a case in Malaysia found that the influx of cheap foreign 

labour suppresses domestic wage growth and reduces the productivity, quality 

control and improvement of economic welfare of local workers (Rahman, Wang, 

Wood, & Low, 2012; Athukorala & Devadason, 2012). According to Serneels 

(2007), the construction industry in Malaysia has gone through labour shortage and 

the demand for labour has been continuously snowballing. During the time, 

employers have chosen to employ foreign workers rather than improving working 

condition and raising wages to attract domestic workers (Narayanan & Lai, 2005). 

The main reason is that some employers object to minimum wage level as this 

would raise their wage payment and increase in overall costs. Thus, the wage rate 

for domestic workers has remained low and they will lose out in the competition 

with foreign workers for jobs (Shafii, Musa & Ghazali, 2009).  According to a case 

in Taiwan, it also shows the same negative impact on the wage of domestic workers 

and at the same time widening the wage gap (Chang, 2002).  

 

 

1.1.2 Substitutes or Complement Native Worker 

 

When local worker has been defeated in the competition by foreign workers 

for job, it shows that local workers have been substituted by foreign workers. 

However, this is still a contentious issue in policy debates in labour importing 

countries. Some researchers argue that foreign workers are made available only to 

supplement local workers instead of replacing them (Ducanes & Abella, 2008; 

Hugo, 2004; Lee, 2002).  

 

In the United States (US), the economy absorbs immigrants by growing job 

opportunities instead of displacing the US domestic labours. In the short run, 

immigrants will decrease the capital intensity of the economy if the business has 

not completely adjusted their productive capacity. However, in medium to long run, 

this effect occurs when business adjusts their physical capital to take benefits from 

the labour provided by new immigrants (Peri, 2010). However, a case in Korea, 

Hahn and Choi (2006) found that only the male semi-skilled workers are likely to 

be displaced by foreign workers. 
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1.1.3 Remittances 

 

Remittances have often displayed as a counter-cyclical role when the 

country is experiencing a domestic stock. This represents a significant portion of 

foreign exchange earnings for some developing countries such as Nepal, 

Bangladesh, India, Indonesia, Pakistan, Sri Lanka and Vietnam (Bhattarai, 2005). 

Therefore, the governments from various developing countries have encouraged 

international labour migration.  

 

In Nepal, international labour migration has always been ignored by paying 

minimum attention. Statistics shows that remittance of the migrant workers sent is 

nearly one hundred billion every year and the amount of remittance has played an 

essential role to maintain the balance of payment (Bhattarai, 2005). In Sri Lanka, 

almost 60 percent of remittances are from Middle Eastern region. Over the years, 

the remittance inflows have increased steadily and contributed to support Sri 

Lanka’s Balance of Payment (BOP). As a result, the country is able to maintain a 

higher rate of national investment and saving due to the remittance inflows 

(Ministry of Foreign Employment Promotion and Welfare, 2013). 

 

Furthermore, the International Labour Organization has stated that every 

year, the remittances send by the migrant workers back to their origin country are 

usually modest earning that account for US$ 73 billion.  However, the officially 

registered international labour migrants only represent a small proportion of the 

actual number and the amount of remittance is not fully recorded in the national 

account. Thus, the issue of international labour migration should be addressed in 

terms of the policy level, which could help in promoting a secure migration and 

operating the labour migration in an effective way as well. 

 

 

1.1.4 Social Issue 

 

Most Asian migrant workers have failed to secure decent work, and this is 

seriously affecting the female domestic workers, trafficked persons and irregular 
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migrant workers (Wickramasekera, 2000). Philippines, Indonesia, and Sri Lanka 

are the countries that mainly account for sending women as domestic workers for 

employment in the Middle East region. The common problems faced by the 

domestic workers are well known such as sexual harassment and long working 

hours with low wages which often subject to exploitation and abuse 

(Wickaramasekare, 1995; Gulati, 1993).  

 

 In Nepal, female migrant workers are willing to work under any 

circumstances and to accept low wages. This is due to the lack of bargaining power. 

Female migrant worker does not have training and per-employment information 

provided by their government. Therefore, female migrant workers are deprived of 

knowledge on how to ensure their migration is safe. The researcher, Bhattarai (2005) 

highlights that Nepali women have low information accessibility about the process 

of departure, salary and possible risks that they might face during and after their 

departure. Thus, the level of harassment is also very high in Nepal. 

 

 Besides, trafficking of women and children across borders for commercial 

sex and other exploitative and abusive purposes has increased. Quite often, women 

and girls are being trafficked for the purpose of prostitution but they do realize and 

believe that it is legitimate for the recruited.  Thailand has become a major hub in 

this process among the ASEAN countries (Bangkok Post, 2000).  

 

In order to prevent trafficking, there are some countries such as Sri Lanka 

have implemented the compulsory registration so that all migrants understand the 

terms of their contracts and it also enables the Sri Lanka Bureau of Foreign 

Employment (SLBFE) to keep track of the movement of migrants. Furthermore, the 

government has increased the minimum age for migrant worker and a national 

policy on labour migration is drafted to prevent trafficking (Ministry of Foreign 

Employment Promotion and Welfare, 2013). 
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1.2 Motivation of the Study 

 

In recent years, the issue of foreign labours is hotly debated in Malaysia. 

The presence of foreign workers has already caused panic among the general public. 

The public views the problem of immigrants with a negative viewpoint. They think 

that the huge influx of foreign labours has raised critical issues and has significant 

implications on local communities. In Malaysian manufacturing industry, among 

800 000 employment opportunities which contain 8% of total workforce in 

Malaysia, 69% of them are foreign-born workers. From this data, we may suggest 

that Malaysia is highly dependent on foreign labours to maintain its economic 

growth. The common arguments for this issue are the displacement effect of foreign 

labours to natives which causes the unemployment to get worsen, currency outflow 

and reduction of average wage level. (Rahman, Wang, Wood & Low, 2012). 

 

The researcher, Tsao (1985) found that the growth of total factor 

productivity (TFP) is low in Singapore’s manufacturing sectors due to the wage 

policy and the inflow of the low skilled foreign labour. Trade openness which 

increases the movement of goods and services might also include the transfer of 

human capital; however, the degree of trade openness has negatively affected the 

growth of TFP in Bangladesh over the year of 1986 to 2008. (Adhikary, 2011).   

 

According to Woo, Ismail and Yussof (2014), the focus behind the low total 

factor productivity (TFP) is mainly due to the negative influence from technical 

efficiency in Malaysia. The level of technology absorption could be improved if the 

manufacturing sector moves to the production with high value added. Therefore, 

the use of human capitals is important so that the sophisticated technology can be 

absorbed optimally. Based on Tsao (1985) analysis, the researcher found that the 

relationship between the local and foreign low skilled workers to the growth of TFP 

is negative and statistically significant at 1 percent and 5 percent respectively. In 

other words, the growth of TFP will decrease by 0.0034 points and 0.0018 points 

as 1 percent increase in the use of local and foreign low-skilled workers will 

decrease (see also Tsao, 1985 for the case of Singapore). 
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Figure 1.1 Total Factor Productivity (TFP) Growth Trend 
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Note: DLRTFP denotes log of change of total factor productivity; DLTEMP denotes log of change 

of number of temporary foreign workers 

 

From the graph above, we have collected a panel data sample with 30 

countries in total, including the European Unions, the United States, Canada, and 

Malaysia. The result runs in a time period of 2007-2011. By appointing Y-axis to 

represent the changes in log of TFP and X-axis to represent the changes in log of 

the number of temporary foreign workers. Figure 1.1 shows a positive relationship 

between foreign labours and total factor productivity (TFP) across these 30 

countries over the time. This is inferential as it suggests that the presence of foreign-

born workers is positively enhancing the economic growth of recipient nations 

through the TFP. 

 

This is certainly in contrast to the common perception that foreign labours 

are harmful to the productivity growth. This leaves a gap between our result and the 

empirical study of other researchers. This drives our keen to study about the reason 

behind the existing gap and to fill up the difference in between. More studies and 

tests will be carried out to strengthen the linkage between the two factors (TFP and 

TEMP) and observe the determinants of TFP which indirectly move the wheel of 

economic in a faster pace. 
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1.3 Problem Statement 

 

Over the past decades, the impact of foreign labours on a country’s growth 

is always a debatable issue. It is important to determine the impact of temporary 

foreign workers on economic growth. Previous researcher studies the impact of 

foreign workers in different perspectives mainly on economy, social and 

productivity. In terms of productivity, most of the researchers have applied labour 

or capital productivity, however depending solely on single factor productivity has 

encountered several limitations. Therefore, by avoiding these limitations, we have 

decided to adopt TFP in our study.  

 

Besides, many researchers have used different variables in determining the 

component of total factor productivity (TFP) growth but no consistent model is 

found. Consequently, the impact of TFP growth is shown to be consensus. By 

looking at the previous research, we will be extracting and reassembling the 

significant variables into our study model such as employment, trade, real gross 

domestic product (GDP), capital. The construction of our model in this study is to 

determine the factors affecting TFP and fulfill the purpose of establishing guideline 

for politicians. 

 

 

1.4 Research Objectives 

 

1.4.1 General Objective 

 

 In our research, we would like to study how foreign labours growth will 

affect the total factor productivity (TFP) growth in the area of Europe, Canada, 

United States and Malaysia from year 2007 to 2011. 
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1.4.2 Specific Objective 

 

More specifically, we would like to: 

(i) Determine the impact of foreign labours growth on total factor 

productivity growth. 

(ii) Identify the channels through which foreign labours growth influence 

total factor productivity growth. 

 

 

1.5 Research Question 

 

There are two research questions to be addressed:  

(i) Does foreign labour growth stimulate total factor productivity growth? 

(ii) What are the mechanisms through which foreign labours growth 

influence total factor productivity growth? 

 

 

1.6 Significance of Study 

 

This empirical research intends to contribute to the literature by 

investigating the relationship between temporary foreign worker growth and total 

factor productivity (TFP) growth. Previous research has studied about the 

relationship between temporary foreign worker and total factor productivity instead 

of growth rate. Therefore, the result might be different as compared to the previous 

researchers’ findings. In order to close the gap, our study focuses on the effect of 

TFP growth. By providing a better understanding of how temporary foreign worker 

growth affects TFP growth, the economic growth can be shown clearly and this will 

help the government and policymaker in their decision making.  

 

Besides, understanding of the interaction between temporary foreign worker 

and each independent variable is crucial for policymakers in implementing policies. 
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This study aims to provid a clear picture on how temporary foreign worker will 

affect the net real capital stock, employment, real gross domestic product (GDP) 

and trade in a country. The findings of this study will provide an answer on some 

of the problems stated to cover the respective research topic. 

 

 

1.7 Chapter Layout 

 

 The research proceeds with Chapter 2, reviewing the relevant literature by 

other researches regarding foreign labours on labour productivity growth, economic 

growth, and total factor productivity growth. Chapter 3 presents the data, the 

methodology, and the model that will be applied. Chapter 4 describes about the 

result and discussion of our findings. Chapter 5 contains the major findings, 

recommendations and conclusion. 
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CHAPTER 2: LITERATURE REVIEW 

 

 

2.0 Introduction 

 

In this chapter, we will be reviewing previous studies that are relevant to our 

research topic: impact of foreign labours on Total Factor Productivity (TFP) growth. 

It is useful to help us in developing a relevant theoretical framework as well as 

formulating a hypothesis for our study. 

 

We have divided this chapter into four sections. The first section focuses on 

theoretical and empirical findings on the main independent variable in our study, 

foreign labour while the second section emphasizes on the theoretical and empirical 

findings on dependent variable, TFP growth. While the third section concerns the 

theoretical and empirical findings related to the other independent variables that are 

significant to be included in our study in examining TFP growth as well. Those 

variables include domestic employment, net capital stock, trade and real Gross 

Domestic Product (GDP).  

 

 

2.1 Foreign Labour 

 

2.1.1 Foreign Labour and Long-run Economic Growth 

 

Plenty of literatures have studied on the impacts of foreign workers that have 

been reviewed in different perspectives, such as economic issues, social issues, 

labour productivity as well as substitution or complementary relationship between 

native and foreign workers.  

 

A group of studies have examined on the effect of foreign labour on 

economic growth. According to Noor, Isa, Said and Jalil (2011), influx of foreign 

workforce is positively related with economic growth. Immigration is beneficial in 
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ways of addressing the labour shortage and skill deficiency of the receiving 

countries, filling the gap in the native labour market and thus, increasing the output 

of the receiving nations (Ismail and Yuliyusman, 2014). Some studies also tend to 

agree and support that there is a positive relationship between foreign workforce 

and economic growth. For instance, Christofides, Clerides, Hadjiyiannis, and 

Michael (2007) found that there is a significant contribution of foreign employment 

on Gross Domestic Product (GDP) growth between 1995 and 2005 in Cyprus. 

Based on their study, the evidence shows that output growth that happened in 

Cyprus between 1995 and 2005 was mainly due to the substantial and tremendous 

rise in the number of foreign workers during the period of time. They also suggest 

that the substantial increase in the foreign worker employment impacts favorably 

on the wages of the more educated and skilled native workers, especially those with 

university degrees and are taking high skilled jobs.     

 

Borjas (1995) has also investigated the impact of foreign immigrant on the 

long run economic growth by considering skill composition of immigrants in his 

framework. He shows that 10% increase in immigrant workforce is contributed to 

GDP of the United States by nearly 0.105% during the sample period covered. He 

further explains that host countries will gain economic benefit from hiring foreign 

workers mainly due to economic reason that arises from the production 

complementarities between immigrants and the other factors of production, and 

these benefits are greater than that of local inputs of production. An evidence shows 

that the economic benefit gained from foreign employment is $7 billion annually. 

Though this evidence shown, it is reasonable to suggest that immigration of skilled 

labours will generate higher economic benefit due to the complementary 

relationship between skilled foreign labours and native-owned capital. Therefore, 

these gains can be considerably increased if the United States government pursues 

a more aggressive immigration policy that attracts more skilled immigration flow.  

In addition, net fiscal cost of immigration is larger for unskilled foreign workers. 

They are more likely to spend more on government services but pay lower taxes.  

 

Furthermore, Drinkwater, Levine, Lotti and Pearlman (2007) revisited the 

work of Borjas (1995) and developed his analysis by using a general equilibrium 

endogenous growth model with endogenous capital and several sectors. They 
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suggest that higher level of research and development (R&D) could be achieved by 

presence of skilled foreign workforce and thus, resulting in higher level of economic 

growth in long term. They agree with the study from Borjas (1995), saying that the 

growth gained will rise as if the skilled labour and physical capital are 

complementary.   

 

In addition, Thangavelu (2012) studied further on Singapore economy by 

developing model of Drinkwater et al. (2007). The results from their model show 

that skilled immigrants do positively affect the native economy, at a diminishing 

rate. They encourage more R&D and innovative works in economy, and hence 

boosting the long term economic growth. This result is similar with the work of 

Drinkwater et al. (2007). They also found that the diminishing return from hiring 

additional skilled immigrant at a given amount of physical capital stock is due to 

complementarity effect between skill and physical capital. Thus, study shows that 

positive impacts of foreign workers, especially skilled foreign workers depend on 

the innovative activities in native economy. There is always a positive impact of 

immigrants in innovative sectors.   

 

 

2.1.2 Foreign Labour and Labour Productivity 

 

A number of authors tried to estimate the impact of immigrants on labour 

productivity. From the research of Noor et al. (2011), the aim of their study is to 

analyse the effect of foreign workers on the labour productivity in Malaysian 

manufacturing sector by using annual time series data during 1972 to 2005. The 

causal relationship between immigrant and native workers is also being investigated. 

The result shows that foreign labour has a significant and positive impact on labour 

productivity in Malaysian manufacturing sector. Further, they have also revealed 

that there is no causal relationship between foreign workers and natives workers 

meaning that the foreign workers are neither substitute nor complement for natives. 

Thus, a reduction in number of foreign labours will not bring any effect to the 

performance of local workers. In order to reduce the dependency on foreign labours, 

government should implement policies such as minimum wage as there will be no 
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wage difference between native and foreign worker. Therefore, this will discourage 

the employer from hiring foreign worker. However, this will need a long time to 

achieve their aims. 

 

Several works also draw the same conclusion. According to Aizawa, Ueda, 

Kadota, Sasaki, Tanaka and Takahashi (2002), acceptance of immigration leads to 

immigration surplus in the receiving countries in terms of improvement in labour 

productivity. In general, supply of skilled workers will have a greater positive 

impact on productivity and growth as compared to unskilled labours. Firstly, the 

cost intended for skilled labours is much lower than hiring unskilled labours. 

Secondly, in terms of tax revenue, the tax paid by skilled foreign workers will be 

much greater than unskilled workers. Therefore, they conclude that expansion in 

employment of skilled immigrants is more profitable to host countries. Boswell, 

Stiller and Straubhaar (2004) also suggest that employment of foreign workers 

positively impacts the labor productivity of host nations. They state that severe 

labours and skill shortage are faced by many countries in the European Union (EU) 

mainly due to mismatch problem between labour supply and demand. To tackle this 

problem, labour migration program is the relevant and effective way. Therefore, we 

may suggest that the effects of foreign labours on the receiving countries are 

crucially depending on the skill level of human capital employed (Friedberg and 

Hunt, 2001). 

 

In contrast, there are some studies show negative results in terms of labour 

productivity. Nicodemo (2013) estimated the effect of immigration on labour 

productivity in Spain using the data sources from SABI (for firm’s data) and Social 

Security Records (for individual’s data) between 2004 and 2008. In his study, the 

researcher adds empirical evidence by considering the information at individual and 

firm levels. This reveals a new result, showing that immigration has a negative 

impact on labour productivity. By considering the role of immigrant labours on 

capital investment and labour productivity, Agnoli and Zavodny (2002) have 

developed a two-sector model of changes in output mix, labour and capital 

productivity in which the inputs in the production process are skilled and unskilled 

labour and capital. They found that the immigration appears to lower labour 

productivity in both high and low-skilled sectors due to acquired language skills. In 
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another word, this indicates that labour productivity increases more slowly and 

argues that this may in fact be a short-run effect. 

 

 

2.1.3 Foreign Labour and Total Factor Productivity (TFP) 

 

In general, most of the studies show positive relationship between foreign 

labour and TFP growth. As the immigration happened in the United States during 

1990’s and 2000’s has increased the presence of foreign labour in the US, Peri (2012) 

analysed the impact of immigration on TFP by using production-function approach. 

He suggests that immigrants had increased TFP but reduce some other factors. The 

result may due to vary in the geography such as R&D spending, technologies and 

innovation. Due to the fact that TFP is meaningless without presence of technology 

and innovation; hence, these two elements have also taken into account to identify 

the impact of immigrants on TFP. As a result, there is a significant and strong 

positive relationship between immigration and TFP. From the results obtained, Peri 

(2012) suggests that immigrants should promote efficient task specialization which 

will then enhance TFP and promote the adoption of unskilled-biased technology at 

the same time.  

 

Another study from France by Mitaritonna, Orefice and Peri (2014) also 

suggest that foreign labours have a significant positive impact on TFP growth. 

Immigrants may complement to domestic labours, increase productivity and allow 

specialisation by skill. Their presence could be beneficial to firms who are hiring 

them by lowering their cost of production and thus, profit-gaining. Besides, they 

also found that the productivity effect of immigrants is positively linked with rapid 

growth of capital and improved export performance of the firms.  

 

Furthermore, Woo, Ismail and Yussof (2014) revealed that it is essential to 

look into the TFP growth in Malaysia’s manufacturing industries as it is one of the 

measurements to identify the sustainable output growth, given the diminishing 

returns nature of input growth in the long-run. This reason had become a motivation 

for them to examine the impact of foreign labour as well as other determinants on 
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the TFP in Malaysia’s manufacturing sector. Data Envelopment Analysis (DEA) is 

employed in their study to calculate the values of TFP to capture the long-run and 

short run relationship. The result shows that the aggregate number of the foreign 

labours and natives have a positive impact on the TFP growth in the long-run. 

Besides, both skilled and unskilled foreign labours show a significantly positive and 

negative impact on the TFP growth in a long run. Based on this findings, researchers 

conclude that the employment of human capital, especially the skilled natives or 

foreign labours are essential to absorb the invested technology more efficiently. 

 

By focusing more on how skill composition of foreign workers impacts on 

TFP growth, several studies are drawn from the consistent findings. Zhi, Goh, Wang 

and Ofori (2003) also found that large number of unskilled foreign workers are not 

only affecting the labour productivity but also resulting in a decline in the TFP in 

the construction industry. Evidence has proven that heavy reliance on unskilled 

foreign labour has been regarded as a primary cause for low productivity in the 

construction industry. For instance, when the growth of foreign worker’s proportion 

increases by 1%, it will cause growth of TFP to fall by 0.111%. But the growth of 

TFP is low in manufacturing sectors due to the wage policy and inflow of low 

skilled foreign labours in Singapore while the skilled foreign labours in Denmark 

shows a positive relationship in the TFP growth (Woo et al., 2014)  

 

In addition, Fassio, Kalantaryan and Venturini (2015) aim to investigate the 

role of foreign labours in innovation level in Europe during 1994-2007. They 

emphasise their study more on the complementarity among sectors rather than the 

contribution of different national skills. They employ TFP as an indicator for 

innovation level and focus more on the three largest European countries; they are 

France, Germany and United Kingdom. Their findings show that overall 

immigrants are relevant in native market. Well-educated labours have positive 

relationship in high-tech industries while low or unskilled workers are more 

relevant to work in low-tech sectors such as manufacturing sector. This is due to 

low-tech industries do not require much knowledge and skill to perform.  

 

Moller, Munch and Skaksen (2011) have concluded that there are very 

limited studies of the importance of immigrants on domestic industries even though 
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most of the nations are welcoming the entry of foreign workers into their markets. 

Based on their findings, strong complementarities between knowledge (skill) of 

foreign experts and native workers exist and hence, it is hard to say thst immigrants 

replace local labours. Evidence shows that presence of foreign experts increases the 

probability of exporting the following year by 2.7% and the intensity of exports 

rises by 1.3%-1.6% in the three following years. One of the reasons to explain the 

positive effects of immigration surplus is foreign expert possesses their special skill 

and knowledge about foreign market in domestic market.  

 

From the previous studies, we may conclude that there are limited studies 

on the relationship between foreign labours and TFP growth. Besides, the results 

from previous researches are also inconsistent, either positive or negative, by taking 

into account of other elements, such as capital intensity, technology level, skill 

composition and education level of immigrants. Therefore, this has become our 

motivation for further study on this issue.  

 

 

2.2 Total Factor Productivity (TFP) Growth 

 

2.2.1 Concept of Productivity 

 

At the most basic level, concept of productivity can be defined as the ratio 

of output to input for a specified production situation, with all the other inputs held 

constant (Owyong, 2000; Rogers, 1998). For example, labour productivity is 

measured as value added per worker or working hour, while capital productivity is 

measured as value added per machine (Organisation for Economic Co-Operation 

and Development [OECD], 2001).  

 

Gain in productivity determines that either more output is being produced 

by using same level of input, or less input is required to produce same amount of 

output. Thus, it is easy and straightforward to conclude that gain in productivity is 

linked closely to the issue of efficiency. Equally, productivity growth indicates an 

increase in efficiency level of a firm or a nation.  
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There are some assumptions in calculating the growth rate of output based 

on growth in either labour or capital. They are: (1) constant returns to scale in 

production and (2) competitive factor market.  Based on these assumptions, such 

single factor productivity analysis has encountered obvious shortcomings. There 

may be more than one input or factor of production used in most industries or 

sectors. Second, the relative importance of the input employed might be varied over 

the time. To prevent the limitations of single-factor productivity analysis, Total 

Factor Productivity (TFP) analysis is more preferable to be employed in measuring 

productivity (Owyong, 2000). 

 

 

2.2.2 Total Factor Productivity (TFP) Growth as Indicator 

 for Sustainable Economic Growth  

 

Total Factor Productivity (TFP) is the combined productivity of all factors 

of production. According to Shackleton (2013), economists have found that only a 

portion of economic growth that can be explained by the growth in inputs, either 

labour (number of working hour) or capital (amount of capital used). However, the 

unexplained portion or residual implies advancement in production technology and 

process. We called the residual as Total Factor Productivity growth (TFP growth). 

Comin (2008) states that TFP level is determined by how efficiently and intensely 

the factors of production are utilized, and it is usually used to measure the long-

term change or dynamism in technology that has brought to the factors such as 

technical innovation. 

 

Moreover, the significance of TFP in indicating long-run economic growth 

is emphasised by Kim (2002). According to the neoclassical economic growth 

model, since rate of growth is determined by the productivity growth rate in the 

long run, the growth that is solely based on physical capital accumulation is destined 

to remain stagnant as it reaches the steady state. Thus, TFP growth is critical for the 

long-term economic growth of an economy. The main theoretical results of 

neoclassical growth model as well as new growth theory show that the economic 

growth with rapid accumulation of factors will decelerate if TFP growth is not taken 
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into account. Abramovitz (1955) and Solow (1957) also state that the TFP growth 

is associated with economic growth. From their studies, we found that 90% of 

output per capita growth in United States from 1869-78 to 1944-53 can be explained 

by TFP growth. However, only 10% of output growth is related to the growth in 

factors of production.  

 

Besides, the growth in TFP, reflecting more efficiency on utility of inputs, 

has long been recognised as a significant indicator for improvements in income and 

welfare of a country. Wealth of a nation is indirectly determined by its productivity 

level. Study found out that cross-country which differs in income levels and growth 

rates is mostly due to the differences in productivity level.  Hence, the TFP growth 

seems to have a significant effect on country’s output growth. (World Bank, 2000). 

Study of Krugman (as cited in Nachega and Fontaine, 2006) suggests that 

unsustainable East Asian economies growth is mainly driven by capital 

accumulation and labour quality improvement rather than the growth in 

productivity.  It is found that disappointing growth in output per capita during the 

sample period covered is due to the negative growth of both TFP and physical 

capital per capita.  

 

There are several approaches to measure TFP growth, the traditional way to 

measure TFP growth is the Solow residual. It is measured under a set of very 

restrictive assumptions: constant returns to scale and perfect competition, costless 

adjustment and consequently, full utilisation of production factors (Benkovskis, 

Fadejeva, Stehrer and Worz, 2013). Another best alternative to derive both direct 

and indirect effects of the TFP growth in the industry level at macro level is through 

the use of the input-output tables, as they provide important information on the use 

of intermediate products. Another advanced method to measure TFP growth is Data 

Envelopment Analysis (DEA). To access efficiency and productivity, TFP growth 

is a special mathematical linear programming model which allows the use of panel 

data. The changes in TFP can be divided into two components which are 

Technological Change (TECHCH) and technical Efficiency Change (EFFCH). 

According to the DEA analysis and stochastic frontier, two important components 

contributing to the growth in TFP are technical efficiency change and technological 

change.  
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However, estimation of TFP is very sensitive to the time period and country 

chosen for the study. Many studies found that developed economies and developing 

economies might cause different estimation of TFP. For developed economies, it is 

usually asserted that there are under-adjustments in the quality adjustments to factor 

of production in the developed economies. As a result, the TFP becomes greater 

than what it should have been. On the other hand, it is also possible that over-

adjustments are made in the developing economies. TFP is smaller than what it 

should have been. For instance, TFP explains that 60% of Japan’s output growth. 

In the period 1955-70, 51% of Japan’s economic growth was due to TFP. In most 

studies, the role of TFP in economic growth is less significant in the developing 

economies if compared with the developed economies (Chen, 2002).  The reason 

behind might be the accumulation of intangible capitals in developed economy has 

achieved significant TFP growth in the post-war period since early 20th century.  

For developing economics, physical capital-using technological progress may be 

the rationale for the low contribution of TFP growth. 

 

 

2.3 Other Determinants on TFP Growth  

 

2.3.1 Employment 

 

Employment is expected to have a negative impact on TFP growth. Based 

on the research of Pissarides and Vallanti (2004), employment does negatively 

affect TFP growth in the short run (less than 1 year), but it turns out to be a positive 

effect when it is continuously present in the long-run (after 1 year) with the presence 

of additional forces in their observation. The situation of short term effect is 

probably due to the fact that job destruction reacts faster to shock than job creation 

does (Ladu, 2005), but this is not the case in long run. This statement is also proven 

by Greasley and Madsen (2006) as they found that the negative externalities are 

associated with higher employment and thus, dominated the diminishing TFP gap. 
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2.3.2 Trade 

 

It is straightforward to be understood that the purpose of trade is for profit-

gaining, therefore trade is expected positively influence on TFP growth. Based on 

Ferreira and Trejos (2011), most of the trades arise due to comparative advantage 

with no consideration of any condition barrier of trade. Another example from India 

states that, the removal of tariff barriers and other trade restrictions have improved 

in terms of trade and gradually improved its economic environment in fruit industry. 

Even its effect in short term is very minimal, but it significantly enhances the TFP 

growth in the long term (Saha, 2012). The long term effect of trade is also proven 

by a previous researcher named Danzinge (2000). He found that trade openness is 

in long-run equilibrium with both investment and TFP.  

 

 

2.3.3 Real Gross Domestic Product (Real GDP) 

 

 To study the relationship between real GDP and TFP growth, we use market 

size as proxy for real GDP. Larger market size reflects higher real GDP level. In 

general, larger market size often refers to larger population or greater trade 

openness of a country. Larger population or greater trade openness will encourage 

more variety of goods available and more substitutes for the same good in the 

economy. This will cause a rise in the price elasticity of demand. Thus, this will 

lead to tight competition in the larger market and make the firms in the larger 

market to be more productive and innovative for survival in the marketplace. Based 

on this, we may expect that the real GDP (market size) has significant impacts on 

TFP growth (Desmet and Parente, 2010).  

 

 

2.3.4 Capital 

 

 Based on Jajri (2007), the study on Malaysia has proven that the physical 

and human capital accumulation has become the major driver for the growth. There 

are three elements in the growth accounting method that contribute to the 
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production of output which are labour, capital and technology. Technology also 

refers as total factor productivity which enables labour and capital to produce goods 

or services more quickly and more efficiently. Malaysia adopts input driven growth 

associated with capital accumulation where these sources of growth bring effect 

only in the short run. The high rate of growth is not sustainable in the long run as 

the returns of capital are subject to diminishing returns. Hence, an increase in capital 

at a constant technology level will improve growth rate for short run, yet it will slow 

down the TFP as the limited amount of labour with excessive amount of capital will 

create inefficient production. 

  

 

2.4 Gaps of the Study 

 

Impacts of foreign labours have been investigated by previous researchers 

in a few different perspectives, such as economic issues, social issues, labour 

productivity as well as the substitution or complementary relationship between the 

natives and the immigrants. In order to measure the effects of foreign labours on 

the long run economic growth, we have decided to apply Total Factor Productivity 

(TFP) as TFP is the best indicator of long run growth in an economy (Kim, 2002). 

Besides, there are limited studies of foreign labours on TFP (Moller et al., 2011). 

Based on these two strong reasons, we are motivated to study or investigate further 

on how foreign labour impacts on TFP growth. 

 

By reviewing previous studies, the empirical findings of Peri (2012), 

Mitaritonna et al. (2014), Woo et al. (2014) and Fassio et al. (2015) have showed 

a consistent conclusion that there is a significant positive relationship between 

foreign labours and TFP. Based on these previous findings, there is a sufficient 

evidence to conclude that the role of immigrants is beneficial in ways of addressing 

labour shortage and skill deficiency in the domestic labour market, filling the gaps 

in the native labour market and thus, it enhances the TFP performance of the 

receiving countries. 
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However, we also found out that the positive impacts of foreign labour 

influx will not be consistent and it will be varied across the previous studies; the 

result obtained from previous studies will be negative sometimes. We may suggest 

that the inconsistent results are mostly due to different elements are taken into 

consideration in determining TFP. They include capital intensity, technology level, 

skill composition and education level. Besides, the time period taken in studies will 

also determine the result of TFP; either the researchers concern about the short run 

or the long run.  

 

 Another study gap that we found from previous literature is most of the 

studies have discussed the impacts of foreign labours on TFP growth solely in their 

respective countries, such as Malaysia, Singapore, Denmark and the United State 

(Woo, et al., 2014; Moller, et al., 2011; Zhi, et al., 2003; Peri, 2012) or in the 

geographical region level, such as Europe (Fassio, et al., 2015).   

 

Therefore, we have planned to fill up the study gaps by studying the issue 

via a worldwide perspective and considering other significant determinants of TFP 

growth in our study model to make our result more reliable and sound.   
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CHAPTER 3: METHODOLOGY 

 

 

3.0 Introduction 

 

In this chapter, we will introduce the theoretical background of our study 

and the empirical framework of our analysis to carry out the process of all tests. 

Regarding the research methodology, it consists of the research design, data 

collection methods, data processing, data description, and data analysis. To prevent 

misleading results, it is important to choose an appropriate methodology.  

 

 

3.1 Theoretical Framework 

 

 The original model used in the empirical analysis is a simple Solow growth 

in Cobb-Douglas function. As shown below, the transformation from the Cobb-

Douglas production function to the function used in this study. 

  

 

3.1.1 Theoretical Framework: Cobb-Douglas Production 

Function  

 

First, to investigate the relation between total factor productivity growth and 

temporary foreign worker growth, Cobb-Douglas production function is used in this 

study. Based on Cobb-Douglass production function, total production is determined 

by the amount of labour input and the amount of physical capital input (Tan, 2008). 

The production model is formed as:  

 

                                                 𝑌 = 𝐴𝐾𝛼𝐿1−𝛼                                            (1) 

 

Where Y denotes total output, A denotes total factor productivity, K denotes 

physical capital input, and L denotes labour input. 
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 By rearranging the equation in (1), the following equation is applied for the 

estimation of TFP. 

 

                                     𝑇𝐹𝑃 ≡ 𝐴 =
𝑌

𝐾𝛼𝐿1−𝛼                                                 (2) 

 

 

3.2 Empirical Framework 

 

 To enable the estimation of parameters, equation (2) is modified into a linear 

form by converting it into natural logarithm form: 

 

                              ln 𝑇𝐹𝑃 = ln 𝑌 − 𝛼 ln 𝐾 − (1 − 𝛼) ln 𝐿                                 (3) 

 

 Since our objective is to measure the growth of total factor productivity, 

thus we have used the changes of the variable instead of the level form. Equation 

(4) is formed by adding changes to both sides of the equations: 

 

∆ ln 𝐴 = ∆ ln 𝑌 − 𝛼∆ ln 𝐾 − (1 − 𝛼)∆ ln 𝐿                                     (4) 

  

               ∆ ln 𝐴 = 𝛼0 + 𝛽1∆ ln 𝑌 + 𝛽2∆ ln 𝐾 + 𝛽3∆ ln 𝐿 + 𝜇𝑖𝑡                         (5)   

 

Where, 𝛽1 > 0,  𝛽2 < 0, 𝛽3 < 0, 𝜇𝑖𝑡 refers to trade openness, foreign direct 

investment FDI, real GDP and temporary worker effects. 

 

In equation (5), the model shows the effect of labour growth, capital growth 

and economic growth on total factor productivity growth. However, in today’s 

economic situation, there are many other variables that may contribute to the factors 

of productivity. If we only consider the standard model, biased result might be 

obtained. Thus, some other impactful variables must be added into this equation in 

order to get an accurate estimation. Another key element that is being ignored in 

this equation is the error term, 𝜇. Error term refers to the other variables that may 

be omitted during the empirical process. Without taking care of other outside factors, 

the result of estimation is probably varied from the real one.  Hence, equation (4) is 
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still insufficient to measure the overall impacts on the total factor productivity. We 

have then rearranged and used new equation which is suitable to be used in our 

model and transformed the variables into logarithmic form in order to reduce the 

skewness of data, making the results more appropriate in the equation (6) shown 

below.  

 

∆ln 𝑅𝑇𝐹𝑃𝑖𝑡 = 𝛼𝑖𝑡 + 𝛽1∆ ln 𝑁𝑅𝐾𝑖𝑡 + 𝛽2∆ ln 𝐸𝑀𝑃𝑖𝑡 + 𝛽3∆ ln 𝑅𝐺𝐷𝑃𝑖𝑡 

+𝛽4∆ ln 𝑇𝑅𝐴𝐷𝐸𝑖𝑡 + 𝛽5∆ln 𝑇𝐸𝑀𝑃𝑖𝑡 + 𝛽6∆ln 𝑅𝑇𝐹𝑃𝑖𝑡−1 + 𝜇𝑖𝑡  (6) 

 

The expected model now has included international trade (TRADE), real 

GDP ( RGDP ), and most importantly, foreign workers. Where ∆ ln 𝑅𝑇𝐹𝑃𝑖𝑡 = 

natural log of Total Factor Productivity growth, ∆ ln 𝑁𝑅𝐾𝑖𝑡 = natural log of Net 

Real Capital Stock growth, ∆ ln 𝐸𝑀𝑃𝑖𝑡  = natural log of Employment growth, 

∆ ln 𝑅𝐺𝐷𝑃𝑖𝑡  = natural log of Real GDP growth, ∆ ln 𝑇𝑅𝐴𝐷𝐸𝑖𝑡  = natural log of 

Trade growth,  ∆ ln 𝑇𝐸𝑀𝑃𝑖𝑡  = natural log of Temporary Worker growth, 

∆ ln 𝑅𝑇𝐹𝑃𝑖𝑡−1 =  lag of natural log of TFP growth, 𝛽0 = intercept, 𝜇𝑖𝑡 = error term, 

i = countries, t = time trend. 

 

In equation (5) & (6), 𝛼, 𝛽 are the partial coefficients, and 𝜇 represents the 

error term (white noise) that is independent and identically distributed. Besides, 

running logarithm at both sides of the equations ensures that the input can be split 

into linear form easily and it makes the estimation process to be clearer. The model 

in the estimated is a dynamic model as the lagged dependent is also included.  

 

 

3.2.1 Discussion of Independent Variables 

 

Besides, the reason that we have chosen these independent variables in our 

model will be showed. According to Jajri (2007), capital refers to the goods such as 

machines, buildings, and vehicles that are being used in production. Capital amount 

will determine the capacity of the economy whether it is able to absorb and work 

complementally with labour and other inputs. The amount of capital should always 

be considered well enough to interact in economy as it can be beneficial or harmful. 
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One of the other independent variables would be employment. Based on Greasley 

and Madsen (2006), the higher employment is appeared to lead the diminishing total 

factor productivity gaps. It can be categorised into job creation and job destruction. 

When job destruction reacts faster to shock than job creation, it will negatively 

affect total factor productivity growth.  

 

For real GDP growth, it reflects the value of all goods and services produced 

by an economy in a stated period when taking inflation into account. In many 

countries, the economic growth is mainly contributed by human capital and foreign 

direct investment. Total factor productivity growth might be affected by them as 

well. Thus, when both human capital and foreign direct investment (FDI) increase, 

Real GDP will improve TFP growth (Arazmuradov, Martini and Scotti, 2014).  

 

Moreover, trade growth is important to a country’s total factor productivity 

growth as it carries a big role in explaining growth, trade growth in general in 

increasing the international transaction and it can also be a source of learning. Trade 

growth covers a wide range of factors which include the technology transfer, 

knowledge transfer through human capital and FDI which bring a positive effect to 

TFP growth. They argue that trade growth is a knowledge courier and it focuses on 

imports as a way of introducing the foreign technology which is relatively advance 

into domestic production, which in turn has a positive effect on TFP growth. 

 

Then, the main variables that we have concerned much will be foreign 

temporary worker growth. Foreign temporary worker can be defined as a person 

who work on a temporary basis in a country out of his origin country. (Mohamed, 

Ramendran & Yacob, 2012).  They might, for one, improve the level of 

innovativeness through the supply of specific skills and competences. A more 

extensive measure of innovation used in the literature is the growth of Total Factor 

Productivity (TFP). Based on Alesina, Harnoss and Rapoport (2013), they have 

found in their country-level analysis that the diversity of temporary foreign workers 

regarding their country of birth is positively associated with TFP growth and it has 

a more noticeable effect for the diversity of highly-skilled temporary foreign 

workers.  
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The relationship between temporary foreign worker growth and TFP growth 

might show in an adverse way in terms of skill and unskilled. Recent empirical 

evidence has, indeed, found a positive effect for skilled migration on innovative 

outcomes in some European countries (Gagliardi, 2011; Bosetti, Cattaneo and 

Verdolini, 2015) while the unskilled performed the opposite effect. In addition, the 

use of the foreign temporary workers will only bring a negative impact to the growth 

of TFP growth in the short-run. This is because the foreign temporary workers tend 

to need some time to adapt to the new environment when they have entered the new 

country or new labour market. However, the growth of TFP will increase once the 

adaption has been completed in a long-run (Herowitz et al., 1999). 

 

Temporary foreign workers will also tend to exert higher effort as they have 

a perception that firms will proceed to convert their fixed-term contracts into 

permanent contracts and this will increase their productivity. Temporary workers 

carry their own different skill levels and the skill levels of workers in a particular 

country cause an increase in the TFP growth. Countries as well as some industries 

with higher level of education and skills have higher TFP growth as these workers 

are able to produce better outputs. 

 

 

3.3 Research Design 

 

Our research objective could be meet by using quantitative research. In our 

study, quantitative methods are particularly useful when researchers seek to study 

a larger scale of behaviour pattern as they can be quantified and measured easily 

than a smaller scale of behaviour pattern. This study seeks to identify the impact of 

inflow immigrant on the determinants of TFP growth like net real capital stock 

growth, employment growth, temporary workers growth, real GDP growth and 

trade growth. Data has been collected and analysed by using mathematical methods 

and in the form of numerical way. 
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3.4 Data Collection Methods 

 

In this research, we have used a panel data which stretches from 2007-2011, 

a period of 5 years in the countries of Malaysia, Canada, the United States and the 

area of European countries, which include Belgium, Bulgaria, Croatia, Cyprus, 

Czech Republic, Denmark, Estonia, Finland, France, Greece, Germany, Hungary, 

Latvia, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 

Romania, Spain, Sweden, Switzerland, Turkey and United Kingdom.  

 

Moreover, Canada is one of the countries in our study due to the fact that 

Canada is popular in Temporary Foreign Worker Program ( TFWP ) that is not 

found in most parts of the country. The United States is also important in our study 

because the United States is an economy benchmark. Then, Malaysia is also 

selected in our study because it is an issue-arising country and the most important 

thing would be, as a Malaysian we can see the growth has dropped dramatically so 

it would be our interest to study it. Also, for the 27 selected European countries, 

they are mostly developed countries and labour importing countries which might be 

different from developing countries; thus, we would like to examine those impacts 

on the selected countries.  

 

Other than that, we have chosen the time period ranging from 2007-2011 

because of the missing data. The first few years selected would be from 2001 to 

2011, but there is not much of data for us to carry out, thus we have shorten our 

time period to five years. Secondary data has been selected to carry out this research. 

In order to determine the impact of TFP growth on the variables on real capital stock 

growth, real GDP growth, we have obtained the data sources from Penn World 

Table, employment growth data from International labour organization (ILO), and 

trade growth from World Bank database table. But, there are different sources used 

from different countries for the foreign temporary worker growth’ data where 

Canada has obtained data from Citizenship and Immigration Canada (CIC), 

Eurostat for European Countries, Malaysia has obtained from MEF and U.S 

Department of Homeland Security for United States. As for the dependent variables, 

total factor productivity growth is obtained from Penn World Table as shown in 

table 3.1.  
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                                            Table 3.1: Sources of Data  

Independent variables Sources 

Net Real Capital Stock  (NRK) Penn World Table (PWT) 

Employment (EMP) International labour organization (ILO) 

Real GDP (RGDP) Penn World Table (PWT) 

Trade Growth (TRADE) World bank database table 

Temporary foreign workers 

(TEMP) 

Canada: Citizenship and Immigration Canada (CIC) 

Euro countries: Eurostat 

Malaysia: Malaysian Employers Federation (MEF) 

United States: U.S Department of Homeland Security 

Total Factor Productivity  

(RTFP) 

Penn World Table (PWT) 

 

 

3.4.1 Data Processing 

 

There are few steps involved in the data processing part. First, we obtained the data 

from some of the available sources. After obtaining the data, we have then edited 

and rearranged the data before running an empirical analysis on EViews 9, a popular 

econometric software to carry out and estimate time series data. After the empirical 

analysis has been carried out, we interpreted and analysed the finding related to the 

research objective.  

Figure 3.1: Steps of Data Processing

 

Collecting the 
data

Editing the data

Analysing data 
by using EViews

Interpreting the 
results
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3.4.2 Data Description 

 

Based on the model in our study, the unit measurement of each independent 

variables is different. Table 3.2 shows that net real capital stock growth is measured 

in [(1-delta)*rkna] whereby delta is the average depreciation rate of the capital stock 

and rkna refers to a constant capital stock in 2005 national price (in mil. 

2005US$),and the expected sign for capital is negative as well. Then, the expected 

sign for employment growth is negative, the higher employment is shown to have 

dominated the diminishing total factor productivity gaps (Greasley & Madsen, 

2006).  

 

Other than that, real GDP growth is measured via constant 2005 national 

prices which has the value of million, 2005US$. According to Arazmuradov, 

Martini and Scotti (2014), the expected sign for real GDP growth is positive when 

human capital and foreign direct investment (FDI) increases, thus total factor 

productivity growth will enhance real GDP growth. Besides, the trade is measured 

by the sum of exports and imports of goods and services, it is measured in the 

percentage of GDP (World Bank, n.d). According to Ismail, Sulaiman and Jajri 

(2014), the expected sign for trade growth is positive. Lastly, unit measurement for 

temporary foreign worker growth is in thousand and the expected sign for 

temporary foreign worker growth is negative. 

 

 

Table 3.2: Description of Data in Table Form 

Independent variables Unit measurement Expected relationship 

with TFP 

Net Real Capital Stock (NRK) In mil. 2005US$ negative 

Employment (EMP) Thousand negative 

Real GDP (RDGP) In mil.2005US$ positive 

Trade (TRADE) % of GDP positive 

Temporary workers (TEMP) Thousand negative 

Total Factor Productivity 

(RTFP) 

2005=1 - 
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3.4.3 Individual Trend  

 

Figure 3.2 shows the relationships between temporary foreign worker 

growth and Total Factor Productivity (TFP) growth for 30 countries in our study. 

Each graph below represents one country which includes Belgium, Bulgaria, 

Croatia, Cyrus, Czech Republic, Denmark, Estonia, Finland, France, Germany, 

Greece, Hungary, Ireland, Italy, Latvia, Luxembourg, Malta, Netherlands, Norway, 

Poland, Portugal, Romania, Spain, Sweden, Switzerland, Turkey, United Kingdom, 

Canada, Malaysia and United State respectively. 

 

 21 out of 30 countries show an upward sloping trend which means there is 

a positive relationship between temporary foreign worker growth and TFP growth, 

6 countries and 2 countries show a negative trend and neutral trend respectively. 

Based on the different results we obtained from these 30 graphs, this makes us keen 

to study and suggest the potential reason. The effect of immigration on the labour 

market depends critically on the skills of migrants, existing native workers and the 

characteristics of the recipient countries. The research evidence has proven that the 

effect of immigration on labour market is always specific in terms of time and place 

(Ruhs & Silva, 2015). 

 

 Therefore, we strongly believe that different effects will be created due to 

the variance skills of temporary foreign workers employed in each country, skills 

of existing native labours and their own characteristics. Regarding the 30 countries 

we have studied, the majority is developed countries and they have common 

characteristics in implementing their immigration policy or common preferences in 

hiring immigrants by demanding high-skilled immigrants in order to address labour 

shortage. In order to encourage skilled migrants seeking jobs in developed 

economies, certain attractive offers like good wages and employment conditions, 

better recruitment prerequisite, and cheaper transportation are commonly offered 

by the developed countries.  

 

Positive total factor productivity growth (TFP) is the result of innovations 

that create new products and production processes. For instance, the previous 



Economic Analysis on Foreign Labour and Total Factor Productivity Growth: The Case of Europe, 

United States, Canada and Malaysia 
 

Undergraduate Research Project  Page 35 of 76 Faculty of Business and Finance 

 

improvements in living standards of American households have been largely 

affected by the growth in the productivity of capital and labour (Jones 1995 as cited 

in Hanson, 2012). There are many multination companies in recent decades have 

appeared to raise the level of national welfare like Intel, Apple Inc., Lipitor and 

other cholesterol reducing drugs, fuel-efficient automobiles, safe. A binding 

constraint in developing innovations is the supply of highly talented scientists, 

engineers, and other technical personnel while the immigrations help in reducing 

this constraint. This shows that the high-skilled foreign labours promote innovation. 

Furthermore, additional benefit of high-skilled immigrants is likely to pay far more 

taxes than they use in public services which is able to generate a positive net 

contribution to government fiscal accounts.  
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Figure 3.2: Relationship between DLRTFP and DLTEMP in All Countries 
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Note: The observed countries are represented by the numbers where: 

 

While DLRTFP denotes total factor productivity growth and DLTEMP denotes temporary foreign 

worker growth. 

 

 

 

 

21. Belgium 

22. Bulgaria 

23. Croatia 

24. Cyprus 

25. Czech Republic 

26. Denmark 

27. Estonia 

28. Finland 

29. France 

30. Germany 

 

11. Greece 

12. Hungary 

13. Ireland 

14. Italy 

15. Latvia 

16. Luxembourg 

17. Malta 

18. Netherlands 

19. Norway 

20. Poland 

1. Portugal 

2. Romania 

3. Spain 

4. Sweden 

5. Switzerland 

6. Turkey 

7. United Kingdom 

8. Canada 

9. Malaysia 

10. United States 
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3.5 Estimators 

 

In our study, to estimate the model in our equation, there are basically three 

types of model which are pooled ordinary least square model (OLS), fixed effect 

model (FEM) and random effect model (REM). Each model will be explained 

briefly before we begin utilising our methodology.  

 

 

3.5.1 Pooled Ordinary Least Square (POLS) 

 

Firstly, the most restrictive model is the pooled model. This model has 

underlain the usual assumptions for the cross section analysis. It is assumed to be 

no unobserved individual heterogeneity. It can fulfil the assumption of linear, 

unbiased result and consistency if the model is appropriate. Pooled OLS is the best 

model which has no heteroscedasticity problem, no serial correlation, and no 

multicollinearity problem as well. The equation below shows (7) the pooled OLS.  

 

  𝑌𝑖𝑡 = 𝛼 + 𝛽𝑋𝑖𝑡 + 𝜇𝑖𝑡 , i= 1, …, N, t= 1, …, T                      (7) 

 

Based on equation (7), assuming there are K regressors (covariates), such 

that dim(β) = K. Panel models mainly differ in their assumptions on 𝜇 . 𝜇 

independently across i and t which indicates that the regressors are strictly 

exogenous (it does not depends on current, past and future values of the error term.). 

𝐸𝜇= 0, 𝜇𝑖 = 0 and 𝑉𝑎𝑟𝜇=𝜎2, it is also assumed that the error term is independently 

and identically distributed with zero mean and constant variance. It is efficiently 

estimated by least squares (OLS). 

 

 

3.5.2 Random Effects Model (REM) 

 

Then, we have a look at the second model which is random effect model. 

REM treats error term to be independently distributed with the regressors. RE 

estimator measures variation over time and over cross sections. In the random 
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effects model, the individual-specific effect is a random variable that is uncorrelated 

with the explanatory variables of all time periods which is in the past, current, and 

future of the same individual.  

 

For the REM, the pooled OLS estimator is unbiased under the small samples, 

but we cannot establish the properties of small sample for the RE estimator. The RE 

estimator is asymptotically and normally distributed and consistent when the 

number of individual is more than one and even if time is fixed. REM is usually 

examined by the Lagrange Multiplier (LM) test which is different from the FEM. 

We assume REM has same intercepts and slopes in which the error term should not 

correlate to any regressor. This is because the difference among the groups does not 

lie in their intercepts but it lies in their variance of the error term. REM is then used 

in generalized least squares when the variance structure among groups is known. 

REM equation is then shown below.  

 

𝑌𝑖𝑡 =∝ +𝛽′𝑋𝑖𝑡 + 𝜇𝑖𝑡, 

 

                                                𝜇𝑖𝑡 = 𝜇𝑖 + 𝑣𝑖𝑡 ,                           (8) 

 

    𝜇𝑖∼ (0,𝜎𝜇
2) 

 

    𝑣𝑖𝑡∼ (0,𝜎𝑣
2) 

 

For i = 1, ..., N, and t = 1, ..., T. µ and ν are mutually independent. 

 

In equation (8), we assume that the intercept of an individual unit is 

randomly drawn from a much larger population with a constant mean value .The 

individual intercept is then expressed as a deviation from this constant mean value. 

It is appropriate in situations where the (random) intercept of each cross sectional 

unit is uncorrelated with the regressors.  
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3.5.3 Fixed Effects Model (FEM) 

 

Fixed effect model (FEM) treats error term as a variable that is partially 

correlated with the observed regressors. We assumed that the time-varying 

explanatory variables in the FEM are not perfectly collinear as they have non-zero 

within-variance (i.e. variation over time for a given individual) and not too many 

extreme values. Hence, explanatory variables cannot include a constant or any time-

invariant variables. (Schmidheiny, K., 2015)  

 

Furthermore, FEM also examines group differences in the intercepts, 

assuming that the same slopes and constant variance across entities group has 

considered the error is allowed to be correlated to other regressors. FEM uses least 

square dummy variable (LSDV) and within effect estimation methods. Besides, 

FEM is tested by the incremental F test, variances of the error term is constant and 

intercept is varied across groups and/ or times. There are also some pros and cons 

in FEM. The advantages would be, if the unobserved heterogeneity is correlated 

with regressors, there will be a consistent estimation. FE estimators will solve the 

omitted variable bias. The drawbacks are the time invariant regressors fall out the 

tremendous loss of information and this will lead to less degree of freedom; hence, 

FE estimators should not be used unless it is necessary. 

 

Fixed effect model consists of incidental parameters. Most authors call a 

parameter incidental when its dimension increases with the sample size. The 

nuisance is due to such a parameter is worse than a typical nuisance parameter 

which its dimension may be constant. In FEM, it is appropriate in situations where 

the (random) intercept of each cross sectional unit is correlated with the regressors. 

Cor (𝜇𝑖 , 𝑋𝑖𝑡) ≠ 0 

 

Let  𝑍𝜇,𝑖𝑡
(𝑗)

  denote a dummy variable that is 0 for all observations it with i ≠j and 1 

for i = j.  

Then, convening 𝑍𝜇,𝑖𝑡= (𝑍𝜇,𝑖𝑡
(1)

, … … , 𝑍𝜇,𝑖𝑡
(𝑁)

)′ and µ = (𝜇1, … … . , 𝜇𝑁)’,  

 

     𝑌𝑖𝑡 =∝ +𝛽′𝑋𝑖𝑡 + 𝜇′𝑍𝜇,𝐼𝑇 + 𝑣𝑖𝑡,  i= 1, …, N, t=1,…, T                  (9) 
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Equation (9) shows the LSDV (least-squares dummy variables), the within, 

or the FE estimator. The regression fulfils all conditions of the Gauss-Markov 

Theorem. Assuming X as non-stochastic, LSDV is unbiased, consistent, and linear 

efficient (BLUE). The table below shows a comparison between FEM and REM. 

 

 

                          Table 3.3: Comparison between FEM and REM 

  FEM REM 

Intercepts Varying across groups Constant 

Slopes Constant Constant 

Variance of error term Constant Varying across groups 

Estimation LSDV, within effect method GLS 

Hypothesis testing Incremental F test Breusch-Pagan LM test 

LM test  

(compare between Pooled 

OLS and REM) 

- Reject null hypothesis, REM 

is preferable. 

Likelihood test  

(compare between Pooled 

OLS and FEM) 

Reject null hypothesis, FEM 

is preferable. 

- 

Hausman test  

(compare between FEM 

and REM) 

Reject null hypothesis, FEM 

is preferable. 

Do not reject null hypothesis, 

REM is preferable. 

 

 

3.5.4 Model Comparison 

 

Thus, we would compare between 3 models to justify which is the best 

model in the equation. To compare Pooled OLS and REM, we use LM test. REM 

is preferable if we reject null hypothesis. Then, Likelihood test is used to test 

between the comparison of pooled OLS and FEM, if we reject null hypothesis, FEM 

is preferable. The last pair of comparison would be FEM and REM. This is usually 

tested by Hausman test. If the null hypothesis is that the individual effects are 
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uncorrelated with the other regressors in the model is rejected, a FEM model is 

better than REM. However, the time fixed effect cannot be included in Hausman 

test and it is only valid under homoscedasticity (Schmidheiny, 2015).  

 

 

Pooled vs REM (LM test) 

 

 To compare the preference between Pooled OLS and REM, we carry out 

Langrange Multiplier (LM) test. We denote 

 “H0 : μi = 0” and “H1: μi ≠ 0”  

By assuming our significant level (∝) to be 0.01/0.05/0.1. We reject 𝐻0 if the test 

statistics is greater than critical value, otherwise, we do not reject 𝐻0 . There is 

another way to carry out the test which is to reject 𝐻0 if the P-value is smaller than ∝.  

 

 

Pooled vs FEM (Likelihood test) 

 

 To compare the preference between Pooled OLS and FEM, likelihood test 

is applied. We denote  

“H0 : μi = 0” and “H1: μi ≠ 0”  

By assuming our significant level to be 0.01/0.05/0.1. 𝐻0  will be rejected if the test 

statistics is found to be greater than critical value, otherwise, we do not reject 𝐻0 . 

Same as the case above, we will reject 𝐻0 if the P-value is smaller than ∝.  

 

 FEM vs REM (Hausman test) 

 

 Hausman test is applied to compare the preference between FEM and REM, 

We denote  

“𝐻0 :Cor (𝜇𝑖, 𝑋𝑖𝑡) = 0” and “ 𝐻1: Cor (𝜇𝑖, 𝑋𝑖𝑡) ≠ 0 ” 

By assuming our significant level to be 0.01/0.05/0.1. . We reject 𝐻0 if the test 

statistics is greater than critical value, otherwise, we do not reject 𝐻0 .  If test 

statistics is not given, we can stick to another decision rule to reject 𝐻0 if the P-

value is smaller than ∝.  
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3.5.5 Deriving Long-run TFP Growth 

 

In our study, we have used lagged variable which is DLRTFP(-1) to improve 

the effectiveness of the model. However, this has restricted our model to examine 

only the short run effect of temporary foreign worker growth towards total factor 

productivity growth. In order to get a more accrurate study, further steps are taken 

in the estimation procedure to obtain the long-run effect of our model. The 

transformation is conducted by following steps: 

 

               ∆𝑌𝑖𝑡 = 𝛼0 + 𝛽1∆𝑋1𝑖𝑡 + 𝛽2∆𝑋2𝑖𝑡 + 𝛽3∆𝑋3𝑖𝑡 + 𝛽4∆𝑋4𝑖𝑡 + 𝛽5∆𝑋5𝑖𝑡 

+𝛽6∆𝑌𝑖𝑡−1 + 𝜇𝑖𝑡                                                      (10) 

 

                 ∆𝑌𝑖 = 𝛼0 + 𝛽1∆𝑋1𝑖 + 𝛽2∆𝑋2𝑖 + 𝛽3∆𝑋3𝑖 + 𝛽4∆𝑋4𝑖 + 𝛽5∆𝑋5𝑖 

+𝛽6∆𝑌𝑖 + 𝜇𝑖𝑡                                                         (11) 

 

(1 − 𝛽6)∆𝑌𝑖 = 𝛼0 + 𝛽1∆𝑋1𝑖 + 𝛽2∆𝑋2𝑖 + 𝛽3∆𝑋3𝑖 + 𝛽4∆𝑋4𝑖 

+𝛽5∆𝑋5𝑖 + 𝜇𝑖𝑡                                                 (12) 

 

         ∆𝑌𝑖 =
𝛼

1 − 𝛽6
+

𝛽1

1 − 𝛽6
∆𝑋1𝑖 +

𝛽2

1 − 𝛽6
∆𝑋2𝑖 +

𝛽3

1 − 𝛽6
∆𝑋3𝑖 +

𝛽4

1 − 𝛽6
∆𝑋4𝑖      

+
𝛽5

1 − 𝛽6
∆𝑋5𝑖 + 𝜇𝑖𝑡                                           (13) 

 

Equation (13) shows the transformation from short-run coefficient to long-run 

coefficient of each variable by eliminating the lagged variable. The final long-run 

model is built as shown in equation (14). 

 

 ∆𝑙𝑛𝑅𝑇𝐹𝑃𝑖 =
𝛼

1 − 𝛽6
+

𝛽1

1 − 𝛽6
∆𝑙𝑛𝑁𝑅𝐾𝑖 +

𝛽2

1 − 𝛽6
∆𝑙𝑛𝐸𝑀𝑃𝑖 +

𝛽3

1 − 𝛽6
∆𝑙𝑛𝑅𝐺𝐷𝑃𝑖

+
𝛽4

1 − 𝛽6
∆𝑙𝑛𝑇𝐸𝑀𝑃𝑖 +

𝛽5

1 − 𝛽6
∆𝑙𝑛𝑇𝑅𝐴𝐷𝐸𝑖 + 𝜇𝑖𝑡                         (14) 

  

 

3.5.6 Interactive between Foreign Worker and Economy 

 

            ∆𝑌𝑖𝑡 = 𝛼0 + 𝛽1∆𝑋1𝑖𝑡 + 𝛽2∆𝑋2𝑖𝑡 + 𝛽3∆𝑋3𝑖𝑡 + 𝛽4∆𝑋4𝑖𝑡 + 𝛽5∆𝑋5𝑖𝑡 

  +𝛽6∆𝑌𝑖𝑡−1 + 𝜇𝑖𝑡 + 𝛽7∆𝑋4𝑖𝑡∆𝑋𝑗𝑖𝑡                            (15) 
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Based on the equation above, j denotes as real GDP growth, trade growth 

and employment growth. There is a complement effect between foreign worker and 

TFP growth. When the foreign labour increases, employment will rise essentially, 

then it will affect the TFP growth to rise as well. According to the Department for 

Business, Innovation & Skills (2015), immigrant workers work as a team with local 

workers in skill training, innovation and knowledge sharing. If foreign worker 

possesses skills and knowledge that are not found in the natives workers, it will 

become complementary effect between foreign workers and local worker. 

 

 

3.6 Conclusion 

 

In short, this chapter discusses the data collection, data description, data 

processing and also the methodologies to be used in next chapter. The 

methodologies that we have chosen are pooled OLS, fixed effect model and random 

effect model. Besides, we also focus on the Solow growth model and Cobb-Douglas 

function that are used in our study. We have also interpreted the long-run effect of 

TFP on the economy and the interaction between the independent variables. The 

following chapter would be the data analysis where the results have been mentioned 

above to elaborate and interpret more details. 

  



Economic Analysis on Foreign Labour and Total Factor Productivity Growth: The Case of Europe, 

United States, Canada and Malaysia 
 

Undergraduate Research Project  Page 44 of 76 Faculty of Business and Finance 

 

CHAPTER 4: RESULT AND INTERPRETATIONS 

 

 

4.0 Introduction 

 

In this chapter, the results of empirical study are revealed and reported 

accordingly. We have first conducted Pooled Ordinary Least Square (POLS) to 

select the best independent variables based on Cobb-Douglas Production Function. 

Random Effect Model (REM) and Fixed Effect Model (FEM) were then added to 

compare to the POLS to select the most efficient model for total factor productivity 

(TFP). Langrange Multiplier (LM) test was applied to compare POLS and REM 

while Likelihood test was conducted for POLS and FEM. The final model was then 

formulated by using Hausman test to select the best model between FEM and REM. 

After that, we have also examined the long-run effect of independent variables 

towards TFP by taking transformation on the model. Lastly, the result of interaction 

of independent variables are discovered.   

 

 

4.1 Pooled Ordinary Least Square (POLS) 

 

To find the best fit equation that explains the relationship between the 

dependent and independent variables, we have adopted multi-stage regressions by 

fitting the initial model with lagged of dependent and additional independent 

variables. 

 

Table 4.1 indicates the growth regression results with the total factor 

productivity growth (DLRTFP) as dependent variable for each stage. We begin with 

Equation (1) where only net real capital stock growth stock (DLNRK) and 

employment growth (DLEMP) are on the right hand side of the equation based on 

the production function.  Equation (1) has a low R2 of 0.1084, indicating a poor 

goodness of fit and only DLEMP is found to be significant. As the R2 being too low, 

we proceed to the next stage, forming Equation (2) according to Cobb-Douglas 

production function by including one additional variable which is real gross 
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domestic product growth (DLGDP). All of the independent variables show a 

statistical significant result with an improved R2 0.5966. The sign of the coefficient 

of DLEMP has changed from negative to positive.  

 

However, the most important factor which is our focus of study, temporary 

foreign worker growth (DLTEMP), is not included in the equation yet. So, in the 

following Equation (3), we introduce DLTEMP as the additional factor. R2  has 

improved slightly in Equation (3), but DLTEMP appears to be insignificant in the 

equation. Another variable, education growth (DLHC) is introduced in Equation (4), 

R2 remains the same which means the introduction of this variable does not increase 

the goodness of fit in the model as it also appears to be statistically insignificant 

together with DLTEMP.  

 

By moving forward to Equation (5), we include trade growth (DLTRADE) 

in the equation which it has been proven to be statistically significant where 

DLTEMP becomes significant at 10% with the changes of sign from positive to 

negative. In Equation (6), the lagged of the TFP growth variable DLRTFP (-1) is 

next introduced into the model in order to improve the goodness of fit marginally. 

As a result, the significance of temporary foreign worker has improved from 10% 

to 5% significant level. While, the goodness of fit has improved from 0.6985 to 

0.7717. Nonetheless, DLHC shows insignificant result in both Equations (5) and 

(6), so we decide to remove this variable in Equation (7). In Equation (7), all the 

variables become statistically significant and the R2 achieved is considered high 

throughout the equations.  

 

After numerous stages of testing with different variables, Equation (7) 

appears to be the most ideal equation to explain the relationship between temporary 

foreign labour growth and total factor productivity growth with all of the variables 

statistically significant at 1% level of significance and DLTEMP is statistically 

significant at 5% significance level. Without taking consideration of countries’ 

characteristics, DLTEMP is found to have negatively relationship with TFP growth.  
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Table 4.1: Growth Regression using Pooled Ordinary Least Square (POLS) 

Model   (1)  (2) (3)     (4)    (5)     (6)      (7) 

C -0.0022 0.0127*** 0.0124*** 0.0122** 0.0065* 0.0098* 0.0099** 

 (0.0062) (0.0044) (0.0045) (0.0048) (0.0043) (0.0050) (0.0048) 

 

DLNRK -0.3131 -0.8474*** -0.8386*** -0.8395*** -0.6756*** -0.7535*** -0.7536*** 

 (0.2045) (0.1453) (0.1499) (0.1507) (0.1336) (0.1843) (0.1832) 

 

DLEMP -0.0372*** 0.3950*** 0.3927*** 0.3915*** 0.3066*** 0.3008*** 0.3015*** 

 (0.0113) (0.0373) (0.0385) (0.0398) (0.0372) (0.0435) (0.0407) 

 

DLGDP      -- 0.4012*** 0.3993*** 0.4004*** 0.3225*** 0.3107*** 0.3104*** 

  (0.0339) (0.0348) (0.0361) (0.0338) (0.0372) (0.0365) 

 

DLTEMP      --     -- 0.0049 0.0051 -0.0301* -0.0440** -0.0441** 

   (0.0193) (0.0194) (0.0178) (0.0194) (0.0191) 

 

DLHC      --     --     -- 0.0682 0.1447 0.0265     -- 

    (0.5449) (0.4735) (0.5745)  

 

DLTRADE      --     --     --     -- 0.1412*** 0.1627*** 0.1626*** 

     (0.0229) (0.0236) (0.0233) 

 

DLRTFP (-1)      --     --     --     --     -- -0.0573 -0.0584 

      (0.0744) (0.0700) 

R2 0.1084 0.5966 0.5969 0.5969 0.6985 0.7717 0.7717 

 

Adjusted R2 0.0931 0.5862 0.5828 0.5792 0.6825 0.7522 0.7552 

        

F-statistic 7.1107*** 57.1899*** 42.5635*** 33.7625*** 43.6373*** 39.5929*** 46.7534*** 

        

D-W test stat  2.2184 1.5668 1.5681 1.5636 1.6509 1.7289 1.7278 
Note: The asterisks *, **, *** indicate rejection of the null hypothesis at 10%, 5% and 1% level of significance respectively. Standard Error in parentheses. 
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4.2 Random Effect Model (REM) 
 

By comparing POLS and REM, they have consistent results in sign and they 

are significant in each independent variable, as well as the goodness of fit (R2). 

 

From the REM results of table 4.2, temporary foreign worker growth 

(DLTEMP) is statistically significant at 5% significance level. The net real capital 

stock growth (DLNRK), employment growth (DLEMP), real gross domestic 

product growth (DLRGDP) and trade growth (DLTRADE) are statistically 

significant at 1% significance level.  

 

Total factor productivity growth (DLRTFP), in average will decrease by 

0.0441 percentage point for each additional percentage point of temporary foreign 

worker growth rate, ceteris paribus. If net real capital stock increases by 1 

percentage point, on average, the TFP growth will decrease by 0.7536 percentage 

point, ceteris paribus. For each additional percentage point increases in employment, 

it will lead to a total of 0.3015 percentage point increase in TFP growth. Besides, if 

real GDP growth increases by 1 percentage point, in average, the TFP growth will 

increase by 0.3104 percentage point, ceteris paribus. If trade growth increases by 1 

percentage point, on average, the TFP growth will increase by 0.1626 percentage, 

ceteris paribus. 

 

 

4.3 Fixed Effect Model (FEM) 

 

By comparing POLS and FEM, most of the findings are similar except net 

real capital stock growth (DLNRK) and temporary foreign worker growth 

(DLTEMP). Net real capital stock growth turned out to be insignificant in FEM. 

While the significance level of temporary foreign workers has increased from 5% 

to 1%. The goodness of fit has improved from 0.7717 to 0.8826.  

 

From the FEM results of table 4.2, employment growth (DLEMP), real 

gross domestic product growth (DLRGDP), temporary foreign worker growth 

(DLTEMP) and trade growth (DLTRADE) are statistically significant at 1% 
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significance level. Net real capital stock growth (DLNRK) is insignificant at 10% 

significance level. 

 

TFP growth, in average will increase by 0.4642 percentage point for each 

additional percent point of employment growth, ceteris paribus. This result is 

inconsistent with our expected relationship as stated by Pissarides and Vallanti, 

(2004) and Greasley and Madsen (2006) who suggest negative relationship between 

employment and TFP growth. However, the possible reason for this situation is that 

foreign immigrants might act as a complementary to work with domestic workers. 

According to Department for Business, Innovation & Skills (2015), immigrant 

workers may work as team with local workers in term of skills, innovation, 

knowledge sharing, training, and migrant’s connections. 

 

Besides, every 1 percentage point increases in real GDP growth, it will lead 

to 0.4592 percentage point increase in TFP growth. This is consistent with our 

theoretical expectation. Real GDP is expected to have a positive impact on TFP 

growth (Baier, Dwyer and Tamura, 2006; Arazmuradov, Martini and Scotti, 2004). 

Most of the countries, their economic growth is mainly associated with physical and 

human capital accumulation through FDI and domestic investment. The cost of 

production can be reduced when there is an efficiency in the usage of input. Thus, 

this will increase the production and improve the economic growth as well.  

 

After countries’ characteristics had been taken into consideration, DLTEMP 

is still negatively affect TFP growth. When temporary foreign worker growth 

increases by 1 percentage point, in average, the TFP growth will decrease by 0.0597 

percentage point, ceteris paribus. This result shows that it has an inconsistent 

relationship with previous studies of Peri (2012) and Mitaritonna et al. (2014) in 

which they found that foreign labours have a significant positive impact on TFP 

growth. However, the contrast of findings are explainable. From the previous 

studies, researchers are concerned about the TFP level instead of TFP growth, and 

our study is focusing on TFP growth, thus the result might still show an increase in 

the TFP level; however, it is in a decreasing or diminishing rate. This situation has 

previously proven by Borjas (1995), Drinkwater et al. (2007) and Thangavelu 

(2012), stating that skilled foreign labours do have a positive effect on the domestic 
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economy, at a diminishing rate. Generally, the effect on TFP growth can be 

categorized into 2 patterns which are TFP level increases at an increasing rate 

(positive relationship), and another one will be TFP level increases at a decreasing 

rate (negative relationship). By applying this concept, we may suggest that negative 

relationship in our finding explains that foreign workers are enhancing the TFP 

level at a diminishing rate. In another word, the consent is still achieved in our study 

with the previous stands. 

 

For each additional percent point increases in trade growth, the TFP growth 

will increase by 0.1085 percentage point, ceteris paribus. It is very obvious that with 

the presence of trade, most of the countries that participate in the trade will prefer 

to produce and specialise in the commodities that are relatively low cost. With 

specialisation, countries will optimise the production with the availability of inputs 

which increases the total factor productivity. 

 

 

4.4 Model Comparison 

 

To select the best model to explain the relationship between temporary 

foreign worker growth and total factor productivity growth, several additional tests 

were conducted. We have first performed the Langrange Multiplier test to compare 

the pooled OLS model with random effect model (REM). The result from table 4.2 

states that test statistics value of 0.2441 which is smaller than the critical value of 

7.28/4.321/2.952 at a significant level (∝)  0.01/0.05/0.1 respectively. The null 

hypothesis is not rejected and it shows that pooled OLS is preferable as compared 

to REM. After that, we continued to find out the comparison between pooled OLS 

model and fixed effect model (FEM) by using Likelihood test. From the result, we 

obtained P-value of 0.0006 which led us to reject the null hypothesis since the P-

value is smaller than the ∝ value at either significance level of 0.01/0.05/0.1. Thus, 

FEM is preferable as compared to pooled OLS model. Lastly, Hausman test was 

carried out to determine the best model between FEM and REM. Based on the result 

from table 4.2, the P-value of 0.0001 indicates that FEM is more appropriate as 

compared to REM as null hypothesis is rejected at 1%, 5% and 10% significance 

level. 
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Table 4.2: Estimation of Model POLS, REM, FEM 

 

Model    POLS   REM       FEM   

C 0.0099** 0.0099**  -0.0074  

 (0.0048) (0.0043)  (0.0096)  

 

DLNRK -0.7536*** -0.7536***  -0.6189 

 

 (0.1832) (0.1629)  (0.4077)  

 

DLEMP 0.3015*** 0.3015***  0.4642*** 

 

 (0.0407) (0.0362)  (0.0501)  

 

DLRGDP 0.3104*** 0.3104***  0.4592*** 

 

 (0.0365) (0.0325)  (0.0449)  

 

DLTEMP -0.0441** -0.0441**  -0.0597*** 

 

 (0.0191) (0.0170)  (0.0214)  

 

DLTRADE 0.1626*** 0.1626***  0.1085*** 

 

 (0.0233) (0.0207)  (0.0250)  

 

DLRTFP (-1) -0.0584 -0.0584  -0.1659** 

 

 (0.0700) (0.0623)  (0.0694)  

 

R2 0.7717 0.7717  0.8826 

 

 

Adjusted R2 0.7552 0.7552  0.8064 

 

      

F-statistic 46.7534*** 46.7534***  11.5938***  

      

D-W test stat  1.7278 1.7278  2.6709  

      

L-M test 0.2441     --      --  

      

Hausman test 

(P-value)     -- 0.0001      -- 

 

      

Likelihood test 

(P-value)     --     --  0.0006 

 

      

      
Note: The asterisks *, **, *** indicate rejection of the null hypothesis at 10%, 5% and 

1% level of significance respectively. Standard Error in parentheses. 
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4.5 Does Temporary Foreign Worker Growth Affect 

Total Factor Productivity Growth in Long-run? 

 

Long-run impact of temporary foreign worker growth was estimated using 

the methodology used in previous chapter. The long-run coefficients can be 

obtained by using this equation: 

 

 𝐷𝐿𝑅𝑇𝐹𝑃𝑖 =
𝛼

1 − 𝛽6
+

𝛽1

1 − 𝛽6
𝐷𝐿𝑁𝑅𝐾𝑖 +

𝛽2

1 − 𝛽6
𝐷𝐿𝐸𝑀𝑃𝑖 +

𝛽3

1 − 𝛽6
𝐷𝐿𝑅𝐺𝐷𝑃𝑖         

+
𝛽4

1 − 𝛽6
𝐷𝐿𝑇𝐸𝑀𝑃𝑖 +

𝛽5

1 − 𝛽6
𝐷𝐿𝑇𝑅𝐴𝐷𝐸𝑖 + 𝜇𝑖𝑡                           

 

From results obtained from table 4.3, net real capital stock growth (DLNRK) 

still remains insignificant at 10% significance level in the long-run. While 

employment growth (DLEMP), real gross domestic product growth (DLRGDP), 

temporary foreign worker growth (DLTEMP) and trade growth (DLTRADE) have 

remained statistically significant at 1% significance level if compared to short-run 

effect.  

 

 However, the employment growth is estimated to have negative effect on 

TFP growth while the growth in trade has less benefits on TFP growth in the long-

run. Another essential finding in the long-run is that the effect of temporary foreign 

worker growth face a total opposite result compare to the short-run, which become 

positive towards TFP growth in a large magnitude from decreasing 0.0597 

percentage point to increasing 0.0931 percentage point when immigrant workers 

are increased by 1 percentage point. This finding will probably suggest that more 

foreign workers are imported will actually benefit productivity at the cost of time. 
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Table 4.3: Estimation of Long-run Coefficient toward Total Factor 

Productivity Growth 

  

Note: The asterisks *, **, *** indicate rejection of the null hypothesis at 10%, 5% and 1% level of 

significance respectively. Standard Error in parentheses. 

 

 

4.6 Interaction of Independent Variables 

 

Based on the results from table 4.4 for testing the interaction between 

temporary workers with other independent variables, we found that there are no any 

interactive relationships for DLTEMP to DLNRK and DLTRADE. However, there 

are significant interactive relationships between temporary workers growth with 

DLEMP and DLRGDP at 1% of significance level. 

 

Based on some of the previous studies, there is a positive relationship 

between DLNRK and DLTEMP. This is due to influx of temporary worker could 

increase demand for food and services in destination countries which leads to an 

increase of investment and capital accumulation (Greenwood & McDowell, 1986). 

Meanwhile, for the DLTRADE and DLTEMP, one of the recent Centre for 

Economic Performance discussion papers conducted by Ottaviano, Peri & Wright, 

 

  Long-run 

Coefficient Coefficient 

T-

statistic  F-statistic Chi-square 

C -- -- -- -- -- 

      

 

DLNRK 𝛽1

1 − 𝛽6
 

-0.5308 -1.4960 2.2379 2.2379 

 (0.3548)    

 

DLEMP 𝛽2

1 − 𝛽6
 

-0.3981*** 9.8437 96.8987*** 96.8987*** 

 (0.0404)    

 

DLRGDP 𝛽3

1 − 𝛽6
 

0.3938*** 10.6356 113.1153*** 113.1153*** 

 (0.0370)    

 

DLTEMP 𝛽4

1 − 𝛽6
 

0.0931*** 3.9767 15.8139*** 15.8139*** 

 (0.0234)    

 

DLTRADE 𝛽5

1 − 𝛽6
 

-0.0512*** -2.8530 8.1395*** 8.1395*** 

 (0.0180)    
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2015 discovered that immigrants promote exports of final services as well as reduce 

imports of some types of intermediate services to their origin countries. 

Unfortunately, these studies are not consistent with our result which shows no 

relationship between them. 

 

For DLEMP, we found out our testing results are consistent with some 

previous studies findings. The relationship between foreign workers and native 

workers can be either complementary or substitutable. If foreign workers possess 

skills and knowledge that the natives do not have, it is possible to have 

complementary effect between the foreign labours and the local workers. On the 

other hand, if the foreign workers possess same skills and knowledge as the native 

workers, the foreign and local employees will become rivals but not complementary. 

From our results, we may suggest a possible reason that among our samples, most 

of the countries are recruiting high-skilled immigrants that will complement with 

local workers and thus, it enhances the TFP growth (OECD, 2001). Another 

essential information has been provided by the result is that by observing the ratio 

between the temporary foreign worker growth and the employment growth, it is 

possible to offset the negative impact of foreign workers towards total factor 

productivity. This can be done by adjusting the ratio in which doubling up the 

employment growth, for example from 10% to 20% [10% x 2] can actually cause 

0.0665 [0.10 x 0.3325 x 2], an increase in percentage point that will  offset and 

recover the negative impact on TFP growth by temporary workers growth since 

0.0665-0.0405=0.026. 

 

In addition, the significant interactive relationship between DLRGDP and 

temporary workers can be explained that a high RGDP growth of host countries will 

attract an influx of immigrants. High RGDP growth of a country indicates that the 

country is in good economic conditions and has a higher wage level. This will 

become the main reason for foreign workers immigrants to migrate to the host 

countries to earn higher wage. However, the interaction seems to be giving a 

negative impact to the TFP growth which is offsetting the benefits from real GDP 

growth. 
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Table 4.4 Estimation Result of Interaction of Independent Variables 
 

Model   (1)  (2) (3)     (4)    (5) 

C -0.0074 0.0081 -0.0003 -0.0020 0.0081 

 (0.0096) (0.0096) (0.0083) (0.0082) (0.0096) 

 

DLNRK -0.6189 -0.6481 -0.4003 -0.2780 -0.6696 

 (0.4077) (0.4104) (0.3497) (0.3488) (0.4125) 

 

DLEMP 0.4642*** 0.4574*** 0.4511*** 0.4621*** 0.4626*** 

 (0.0501) (0.0509) (0.0426) (0.0420) (0.0502) 

 

DLRGDP 0.4592*** 0.4522*** 0.4265*** 0.4361*** 0.4575*** 

 (0.0449) (0.0458) (0.0388) (0.0379) (0.0450) 

 

DLTEMP -0.0597*** -0.0796** -0.0405** -0.0471** -0.0701*** 

 (0.0214) (0.0322) (0.0186) (0.0181) (0.0244) 

 

DLTRADE 0.1085***  0.1089*** 0.1053*** 0.1017*** 0.1117*** 

 (0.0250) (0.0251) (0.0213) (0.0210) (0.0253) 

 

DLRTFP (-1) -0.1659** -0.1698** -0.2054*** -0.2012*** -0.1560** 

 (0.0694) (0.0697) (0.0596) (0.0586) (0.0704) 

 

DLTEMP x     -- 1.2394     --     --     -- 

DLNRK  (1.5040)    

 

DLTEMP x     --     -- 0.3325***     --     -- 

DLEMP   (0.0713)   

 

DLTEMP x     --     --     -- -0.3105***     -- 

DLRGDP    (0.0636)  

 

DLTEMP x     --     --     --     -- 0.1429 

DLTRADE     (0.1617) 

 

R2 0.8826 0.8840 0.9167 0.9190 0.8843 

 

Adjusted R2 0.8064 0.8053 0.8601 0.8640 0.8056 

 

F-statistic 11.5938*** 11.2236*** 16.2045*** 16.7032*** 11.2477*** 

D-W test stat 2.6709 2.7212 2.8113 2.7717 2.7182 

      
Note: The asterisks *, **, *** indicate rejection of the null hypothesis at 10%, 5% and 1% 

level of significance respectively. Standard Error in parentheses. 
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CHAPTER 5: DISCUSSION, CONCLUSION AND 

IMPLICATIONS 

 

 

5.0 Introduction 

 

Our objective of this paper aims to investigate the impact of foreign workers 

on the economic growth. By using the data from 2007 to 2011 and taking the United 

States, Canada, Malaysia and 27 European Union countries as our sample of study, 

we would like to investigate the outcome of the influx of temporary foreign workers 

on the Total Factor Productivity (TFP) of the origin country by considering the other 

factors such as Trade, Real GDP, Net Capital and employment as well. Hence, in 

this chapter, we will summarise the findings of the study, and a few policy 

implications will be suggested based on the result of the study. As for the latter part, 

we will discuss the limitations of our research and make some recommendations for 

future research in order to improve the further analysis.  

 

 

5.1 Summary of Result 

 

Based on the different tests that we have conducted in methodology and 

empirical findings, our study has managed to answer the research questions which 

we have set in chapter one. After performing Langrange Multiplier (LM) test, 

Likelihood test and Hausman test among POLS, FEM and REM. FEM, the best 

model is then selected to explain the effect of temporary foreign worker growth on 

the total factor productivity growth. Utilising the best model FEM, we found out 

that the role of temporary foreign worker growth is statistically significant at 1% 

significance level in this model. In addition, the coefficient for employment growth, 

real gross domestic product growth and trade growth are all proven to be positive 

and significant at 1% significance level. However, net real capital stock is 

statistically insignificant although the sign is expected. 
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In previous chapter, our tested result has shown a contrast finding in the sign 

of temporary foreign worker growth. From our result, we found out that there is a 

negative relationship between the temporary foreign worker growth and the total 

factor productivity growth which is differ from the findings of previous researcher. 

Furthermore, the effect of temporary workers growth in the long-run has also been 

revealed. We have observed that temporary foreign workers bring different effect 

in both long run and short run.  Temporary foreign workers do increase the TFP 

growth at an increasing rate in long-run but it shows a contrast in the short run 

where the TFP growth is increasing at a diminishing rate. Moreover, trade growth 

and employment growth experience a reverse relationship in the long-run while the 

real gross domestic product growth and the net real capital stock remain the same 

effects in both long run and short run. 

 

Another key to mention is the interactive term, the interaction of 

independent variables is determined. The interactive term is very crucial to study 

how the connection between independent variables is formed and to examine the 

effect towards the TFP growth. The significant results have clearly showed that the 

interaction between the temporary worker growth and the employment growth as 

well as the temporary worker growth with the real gross domestic growth bring a 

favorable effect to TFP growth as compared to the interaction of temporary worker 

growth with both net real capital growth and trade growth which are revealed to be 

insignificant. From that, we can assume that the positive relationship between 

employment growth and TFP growth can be explained by the complementary effect, 

which means the inflow of foreign workers is to complement the native workers 

and next, bringing a positive effect towards TFP growth.  

 

 

5.2 Policy Implication 

 

The inflow of foreign workers in the overall economic growth seems to have 

a disparate effect on different countries regarding the characteristics of the foreign 

workers itself and the respective policies hold by every country. By considering not 

only the welfare of the native labour in terms of employment but also the growth of 

economy, policy maker is playing an important role in their actions. 
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From our findings, we observe that temporary worker growth has a negative 

relationship with TFP growth in the short run, it means that the fasten expansion of 

temporary foreign workers slow down the TFP growth without mentioning that 

foreign workers are harmful to the economy. From this findings, we would suggest 

the policy maker to focus more on the labour immigration law. In order to strike a 

balance between labour shortage and the employment opportunity of native workers, 

a restriction on the quantity of foreign labour import is necessary. Before the import 

of foreign labours, the government should carefully analyse the actual need for 

foreign workforce in the country and fully utilised its own existing formal local 

employees. Policy maker should also strengthen their screening process in order to 

bring in the foreign workers with better qualification and contribute higher value to 

our productivity.  

 

Immigration of foreign workers is unavoidable; however, when the inflows 

of foreign workers are complement to the local employment, then the positive 

impact will be larger than the negative one, in this case, restricting the number of 

foreign labour is no longer suitable and effective. When the influx of foreign labour 

is complementary to the native workers, the government should put effort in the 

selection of appropriate foreign workers by identifying the foreign labours’ skill in 

order to fill the gap of the local needs. For instance, bringing in the foreign labours 

who possess a higher technological knowledge and skill which the local workers 

are lack of so that the complementary effect can be maximised and a higher TFP 

growth can be achieved.  

 

Whereas in the long run, to sustain the economic growth, trainings and 

developments should be given to both local and foreign workers in order to enhance 

their absorptive capacity and hence, contributing a higher value to the productivity. 

The government could support the employers by providing the trainings and 

developments through subsidies that help to cover certain amount of expenses. All 

these practices should rely on a professional and regulated body instead of 

completely leaving it to the employers.  

 

Foreign labour is not doing any harm, it is all depending on how the 

government handles it. When the foreign workers are brought here to meet the local 
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employers’ specific requirements in various fields, the specific needs must be stated 

very clearly in order to avoid any mismatch of labour force in the country (Teh, 

2015). 

 

 

5.3 Limitations 

 

Although our research has achieved its objectives but there are still some 

unavoidable limitations that we need to spell out. First, there is a major limitation 

in our study which we have only obtained 5 years in our model from 2005-2011. It 

is typically insufficient where we are unable to take period effect into account and 

it might cause difficulty to access a significant result.  

 

Secondly, we have data limitation on foreign workers. It is impossible for 

us to get an actual figure of foreign workers as in most of the countries, illegal 

number of foreign workers is unable to be considered due to the country’s policy. 

The country immigration department is unable to track the number of illegal labours 

without any registration and biography records. Those illegal workers may work 

under a company without permit licence and these workers might account for a huge 

amount that may cause our observation and result to be inappropriate.  

 

 

5.4 Recommendation 

 

Since there are some limitations in our study, we would like to suggest 

future researchers to take a longer period of time for their model in order to enhance 

the consistency and accuracy of the data. For instance, selecting around 10 to test 

the significance of model and the variables that might give us more accurate results.  

 

Besides, future studies can also focus on other factors that contribute to TFP 

such as research and development (R&D), education level, training provided and 

duration of work. There might be difficulties in obtaining the data of these variables; 
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however, future researchers would focus more on this as it will lead to a broader 

view and deeper perspective. 

 

Furthermore, lack of diversity in this study is also another limitation we have 

encountered. In our study, our sample mainly involving the developed countries. 

We would recommend future researchers to involve a more diversified sample, for 

example, by including more developing countries using the primary data as some 

data is limited in developing countries.  

 

 

5.5 Conclusion 

 

By understanding the dynamics between the variables, the objectives of the study 

can be fulfilled. In the past, there are very few researches done regarding this topic, 

even though there might be difficulties in conducting a perfect research, yet we 

proceed further to find out the possible answers and reasons behind that move this 

big wheel of the growth of the economy. Although our research may suffer from 

several limitations, it serves as a framework and guideline for future researchers 

with similar area of interest. In conclusion, this study sheds light on the 

determinants of the TFP growth in relation with the effect of temporary foreign 

workers brought which may inspire the government or the policy makers to make 

it into consideration. 
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Hausman Test 
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Estimation of Long-run DLNRK 
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