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ABSTRACT

Using data from an online survey of knowledge workers within MSC Malaysia, this study (1) compares training participation between knowledge workers at local and foreign MSC-status companies and (2) examines the impact of this participation on productivity and wage levels. A cross tabulation analysis, logistic regression model and OLS regression corrected for selectivity bias are used for these purposes. The study finds that participation in training is generally higher among knowledge workers who are employed by foreign MSC-status companies. Certain aspects of training participation are positively correlated with productivity level, namely, in-house training, direct training and the number of training sessions attended. However, participation in foreign training in the past and longer duration of training are associated with a negative impact on productivity level. As for the wage effects of training, result shows that training participation has a positive impact on the KWs’ wage level but the association is only significant after selectivity bias is taken into account.
1. Introduction 
According to the human capital theory, training is an investment that enhances the productivity of workers and this, in turn, leads to higher wages (Becker, 1962). While there is extensive empirical literature on the effects of company-provided training on the workers (for e.g. Lillard and Tan, 1986; Barron et al., 1987; 1992; Lynch, 1992; Booth, 1993; Bishop, 1994; Alba-Ramirez, 1994; Veum, 1995; Groot, 1999; Sørensen, 2000 and Gerfin, 2004), the vast majority of these research is confined to the US, the UK or EU countries. Studies on training among the developing nations, particularly in Malaysia, are currently very limited due to the lack of available information. Among that in existence (Wan Abdul, 1995; Tan and Batra, 1995; World Bank, 1997; Hashim, 2001), only one study has investigated the benefits of training on the individual. Unfortunately, Chung’s (2004) estimation of the private returns to training was conducted only on Malaysian women during the 1980s.
The current study seeks to fill this gap in two ways. Using data from an online survey of knowledge workers (KWs) within MSC Malaysia, it firstly compares training participation between KWs at local and foreign MSC-status companies. Then the impacts of training participation on the KWs’ productivity and wage levels are examined. These issues are of interest as no study, to the best of knowledge, has been carried out to depict the current state of human capital development in MSC Malaysia despite massive investments being made in expanding and promoting this initiative. 

The organization of this paper is as follows. Section 2 provides a brief background of MSC Malaysia. This is followed by a description of the data in Section 3. Sections 4 and 5 explain the methods of analysis and report the empirical findings. Section 6 concludes. 

2. background of msc malaysia 
The MSC Malaysia is a government initiative designed to help Malaysia become an information- and knowledge economy by the year 2020 (MDeC, 2007). This multi-billion dollar mega project spans over twenty years and its implementation is divided into three phases. In Phase 1 (1996-2003), efforts were made to attract world-class companies to set up their operations in MSC Malaysia in addition to the launch of seven flagship applications and the establishment of two new cities – Putrajaya, the new federal administrative centre and Cyberjaya, an intelligent city that houses ICT industries and research centres. To facilitate the development and promotion of MSC Malaysia in the future, the Multimedia Development Corporation (MDeC) was established to shape specific laws and policies for MSC Malaysia as well as to work closely with companies that want to set up their operations there (MDeC, 2007). In the current phase (2004-2010), known as the ‘Next Leap’, a web of similar corridors is being established throughout Malaysia and by the end of Phase 3 in year 2020, it is expected that the MSC Malaysia will be extended to the whole country, marking the nation’s transformation to a Knowledge-based economy and society, as envisaged in the nation’s Vision 2020 (for further information, see http://www.mscmalaysia.my). 

Companies that operate in MSC Malaysia are known as the MSC Malaysia Status Companies (henceforth, MSC-status companies).
 These are local and foreign firms that rely heavily on multimedia and high-end technology to produce or enhance their products and services, and for process development (MDeC, 2007).
 To qualify for the status, companies must meet several eligibility criteria, such as the employment of a class of employees known as KWs, which are the subject of interest in this study. In the Malaysian context, KWs are individuals who hold either an degree from an institute of higher learning (any field), OR a diploma in multimedia/ICT or specialized ICT certification plus at least two years’ of relevant experience in multimedia/ICT or in a field that is a heavy user of ICT, OR a professional, executive, management and technical, work categories in IT-enabled services (MDeC, 2007). At present, initiatives to develop the KWs’ human capital are mainly through undergraduate skills, graduate trainees and Job Camp programmes offered by MDeC. As this study is mainly interested on human capital development among KWs who are currently employed by the MSC-status companies, an online survey was conducted on the KWs directly since information regarding their training activities is not available.
3. data 
Data used in this study are drawn from an online survey of KWs in MSC Malaysia.
 A total of 151 responses are obtained with the majority being young KWs (see Table 1 for the main demographics of the sample). More than half of the respondents are between 26 and 35 years but only three percent are 46 years and older. This age distribution is expected as there may be a tendency for skilled KWs to be younger in the knowledge-based industry. One possible reason is that younger workers are often associated with greater intensity of training (Greenhalgh and Stewart, 1987; Mincer, 1989; Lynch, 1992; Bartel and Sicherman, 1998), which results in them being perceived as more skilled and susceptible to learn new things compared to older workers.
 The composition of male (51.7 percent) and female (48.3 percent) respondents is almost equal and 92 percent of the respondents are Malaysian. 

As expected, most of the respondents hold a Bachelors degree (69 percent) while those without it have at least a diploma qualification (17 percent). All of the respondents work full-time with 85 percent working on a permanent basis while the rest are contract workers. Occupation wise, 36 percent of the respondents hold top managerial posts in their organization, followed by executives (29 percent) and other types of technical occupations. 


The average tenure is about two years. This, however, does not imply that the KWs are mostly fresh graduates or lacking in experience. A cross tabulation between the KWs’ tenure and work experience reveals that although half of the respondents have only worked with their current companies for less than two years, over 40 percent of them have 2 to 5 years of work experience in total, while another 40 percent have at least six years of experience in the profession. As for KWs with more than ten years of work experience, only 17 percent of them have remained with the same organization since the beginning. All this indicate that it is common for KWs not to stay with one organization for too long and that the occurrence of ‘job hop’ is widespread in the private sector should the workers be motivated to move.


Looking at the KWs’ past employment in more detail, 77 percent of the respondents have worked with other companies prior to their current employer. A cross tabulation between the ownership of their former employers and the type of industries they were involved in shows that most of the KWs (61 percent) have worked with only local companies, 21 percent with only foreign companies whereas 17 percent have worked with both local and foreign companies. It is interesting to find that only 35 percent of the respondents have worked in the same field while the rest of the KWs come from different occupational backgrounds, with most being in media (9.8 percent), banking and finance (8.5 percent), IT/computer/software and manufacturing (each 12.2 percent).
 These figures support the notion that KWs have high absorptive capacity and are easily adaptable to new environments. 
Table 1: Demographic Characteristics of the Respondents (N = 151)
	Description
	Category
	Frequency 
	Percentage

	Agea
	25 years and below 
	37
	24.7

	 
	26 to 35 years
	84
	56.0

	 
	36 to 45 years 
	24
	16.0

	 
	46 years and above
	5
	3.3

	Gender 
	Male
	78
	51.7

	 
	Female
	73
	48.3

	Nationality
	Malaysian
	139
	92.1

	
	Non-Malaysian
	12
	7.9

	Educationa
	Diploma
	25
	16.7

	 
	Bachelor degree
	103
	68.7

	 
	Master degree
	13
	8.7

	 
	Professional certificate
	9
	6.0

	Employment statusa
	Permanent, full-time
	127
	84.7

	 
	Contract, full-time
	23
	15.3

	Occupation
	Manager/administrator
	54
	35.8

	 
	Executive
	45
	29.8

	 
	Engineer
	8
	5.3

	 
	Content developer
	3
	2.0

	 
	Programmer
	24
	15.9

	 
	Designer
	5
	3.3

	 
	Consultant
	3
	2.0

	 
	Others
	9
	5.9

	Tenure (years)
	Less than 2 years
	77
	51.0

	 
	2-5 years
	60
	39.7

	 
	6-10 years
	10
	6.6

	 
	More than 10 years
	4
	2.6

	Experienceb (years)
	Less than 2 years
	14
	9.9

	
	2-5 years
	65
	46.1

	
	6-10 years
	38
	27.0

	
	More than 10 years
	24
	17.0


Note: aTotal frequency is 150 due to missing data; bTotal frequency is 141 due to missing data; Source: Survey Questionnaire for KWs (SQ2)
4. Training Participation among KWs in MSC Malaysia
From the total KWs who responded to the survey, 65 percent (N = 98) participated in training in the last twelve months. However, only 90 ‘usable’ responses are utilized in the current analysis due to missing information on employer ownership for eight of the training participants.
 Sixty-six percent of these participants are employed by local MSC-status companies (N = 59) while the rest are attached with foreign MSC-status companies (N = 31).
Training participation is measured by a number of variables (see Table 2 for details). This broad definition of training is undertaken for flexibility given that no similar study was conducted in the past. It also provides a more comprehensive account of the KWs’ training activities. To compare training participation between KWs at local and foreign MSC-status companies, a cross tabulation analysis is employed and the result is presented in Table 3.
In terms of the total number of training sessions, more than half of the KWs in local MSC-status companies attended, on average, two to three training sessions in the last year, whereas the majority of those employed by foreign MSC-status companies attended more than three sessions on average. The duration of training, however, was longer by KWs in local MSC-status companies, where they commonly participated in more than three days of training. On the other hand, most of the KWs in foreign MSC-status companies trained for two days on average. 
For both local and foreign employed KWs, training was largely taken place during working hours (OJT), over 90 percent in each case, and general in nature (around 60 percent, respectively). 


When training is analysed by its source, two interesting patterns are found. Firstly, KWs in local MSC-status companies participated in more external (70 percent) than in-house training (54 percent). In contrast, their peers in foreign MSC-status companies participated in more in-house training than those provided by external organizations, although the difference is not significant (68 percent compared to 65 percent). This suggests that foreign companies have sufficient expertise to train their personnel internally whereas local companies still depend, to some extent, on outsiders to train their workers. The second interesting finding concerns the instructors of these in-house training, in which case, both foreign and local trainers were employed. While the engagement of foreign experts is expected, the appointment of local trainers by foreign MSC-status companies indicates that these firms have already begun to rely on local talents in developing their KWs’ human capital. The fact that more native trainers were employed (54.8 percent compared to 41.9 percent of foreign trainers) is probably because they have a better understanding of the local culture, hence, could relate with the workers better.


With regards to the scope of training, the majority of the respondents participated in training that is both directly and indirectly related to their jobs. That is, apart from undergoing the usual training that revolves around their areas of expertise, the KWs also participated in training that fell outside of their job scope, known as ‘indirect training’. As for the type of indirect training, it was found that more than half of the KWs in local MSC-status companies participated in training that is IT-related while those employed by foreign MSC-status companies participate mostly in management and communication-related training.
From the cross tabulation, it is evident that there exist some variations between training participation of KWs at local MSC-status companies and those working at foreign MSC-status companies. But whether or not these differences are significant depends on the corresponding chi-square tests for each of the variables (refer to the last two columns of Table 3). Results show that the differences are only significant in terms of the total number of training sessions attended (both p<0.01 and p<0.1), the average number of days participated in training (p<0.01) and the type of indirect training undertaken (both p<0.01 and p<0.05). For these cases, the null hypothesis that there is no relationship between training participation and whether the trainees were employed by local or foreign companies can be rejected.

When comparison was made on the total number of training sessions attended, it was found that KWs in local MSC-status companies were more likely to have attended two to three training sessions in the last twelve months. However, KWs in foreign MSC-status companies were more likely to have attended more than three sessions in the last twelve months. 


In terms of the number of days in training, a significant difference was found between the two groups of KWs, where those employed by foreign MSC-status companies were more likely to undertake training for two days, but less likely in other lengths of training. 


A significant difference also exists with regards to the different types of indirect training. It was found that training related to communication skills was more common for KWs in foreign MSC-status companies whereas those in local MSC-status companies participated more in IT-related training. This trend can be explained by the occupational breakdown of the KWs. Since the majority of the respondents are not technical workers but hold managerial posts, such training is indirectly related to their job scope. From the data, it seems that foreign employers stress more on their KWs’ communication skills whereas local employers feel that IT skills are more important in developing their workers’ human capital. 


Table 2: Description of the Training Participation Measures 

	Training variable
	Measure

	The total number of training sessions attended in the last 12 months
	Train1
	1 if KW participated in only 1 training session, 0 otherwise

	
	Train2
	1 if KW participated in 2 to 3 training sessions, 0 otherwise

	
	Train3
	1 if KW participated in more than 3 training sessions, 0 otherwise

	The total number of days participated in training in the last 12 months
	Days1
	1 if KW participated in only 1 day of training, 0 otherwise

	
	Days2
	1 if KW participated in 2 days of training, 0 otherwise

	
	Days3
	1 if KW participated in 3 days of training, 0 otherwise

	
	Days4
	1 if KW participated in more than 3 days of training, 0 otherwise

	Nature of training
	Specific
	1 if KW participated in specific training, 0 otherwise

	
	General
	1 if KW participated in general training, 0 otherwise

	On-the-job training
	OJT
	1 if KW training was conducted on-the-job, 0 otherwise

	Source of training
	Inhouse_loc
	1 if KW participated in in-house training with local trainers, 0 otherwise

	
	Inhouse_for
	1 if KW participated in in-house training with foreign trainers, 0 otherwise

	
	External
	1 if KW participated in external training, 0 otherwise

	Scope of training
	Jobscope1
	1 if training is directly related to job scope, 0 otherwise

	
	Jobscope2
	1 if training is indirectly related to job scope, 0 otherwise

	
	Jobscope3
	1 if training is both directly and indirectly related to job scope, 0 otherwise

	Type of indirect training
	Mgmt
	1 if KW participated in management-related training, 0 otherwise

	
	Comm.
	1 if KW participated in communication- related training, 0 otherwise

	
	It
	1 if KW participated in IT-related training, 0 otherwise


Note: In-house training is training provided within the companies’ premise and ‘external training’ is training provided by external training institutions


Source: SQ2

Table 3: Cross Tabulation between KWs’ Training Participation and Their Employer Ownership in MSC Malaysia (N = 90)
	Measures of training participation
	MSC-status company:
	Chi-square test

	
	Local 

(N = 59)
	Foreign 

(N = 31)
	Pearson (2
	p-value

	No training reporteda
	30 (33.7)
	15 (32.6)
	N/A
	N/A

	Number of training sessions attended
	Only 1 training session
	24 (40.7)
	9 (29.0)
	1.187
	0.276

	
	2 to 3 training sessions
	31 (52.5)
	10 (32.3)
	3.371
	0.066

	
	More than 3 training sessions
	4 (6.8)
	12 (38.7)
	14.174
	0.000

	Days of training
	Only 1 day
	13 (22.0)
	5 (16.1)
	0.443
	0.506

	
	2 days
	12 (20.3)
	15 (48.4)
	7.613
	0.006

	
	3 days
	11 (18.6)
	4 (12.9)
	0.482
	0.487

	
	More than 3 days
	23 (39.0)
	7 (22.6)
	2.460
	0.117

	Nature of trainingb
	Specific training
	29 (49.2)
	15 (48.4)
	0.005
	0.945

	
	General training
	33 (55.9)
	19 (61.3)
	0.239
	0.625

	On- or off-the-job training
	On-the-job training (OJT)
	54 (91.5)
	30 (96.8)
	0.900
	0.343

	Source of trainingb

 
	In-house trainingc
	32 (54.2)
	21 (67.7)
	N/A
	N/A

	
	External training
	41 (69.5)
	20 (64.5)
	0.230
	0.631

	
	**In-house with local trainers
	24 (40.7)
	17 (54.8)
	1.643
	0.200

	
	**In-house with foreign trainers
	15 (25.4)
	13 (41.9)
	2.585
	0.108

	Scope of training

 
	Directly related to job scope
	22 (37.3)
	15 (48.4)
	1.034
	0.309

	
	Indirectly related to job scope
	4 (6.8)
	0 (00.0)
	2.199
	0.138

	
	Directly and indirectly related to job scope
	33 (55.9)
	16 (51.6)
	0.153
	0.696

	Type of indirect trainingd
 
	Management
	15 (40.5)
	10 (62.5)
	2.161
	0.142

	
	Communication
	10 (27.0)
	10 (62.5)
	5.982
	0.014

	
	IT
	20 (54.1)
	1 (6.3)
	10.670
	0.001


Note: Percentages are in parentheses; a The percentages are calculated based on the total number of KWs for each ownership i.e. 89 and 46, respectively; bTotals do not add up to 100 because the respondents were allowed to choose more than one answer; cIn-house training is instructed by local or foreign trainers (marked by asterisks), totals do not add up to 100 because the respondents were allowed to choose more than one answer; dThe total frequency is 53; the percentages are based on the totals of the shaded cells i.e. 37 and 16, respectively. Source: SQ2

5. Impacts of Training on Productivity and wage levels
The second part of the study involves estimating the impacts of training participation on the KWs’ productivity and wage. It should be stressed at the outset that since data in this study are obtained from a cross-section survey for a period of one year only, the focus is restricted to the levels rather than growth of the training outcomes. Additionally, given the small number of respondents, the following analyses are performed on the KWs as a whole and not differentiated by their employers’ ownership despite the latter being much desired.

5.1. Training Participation and Productivity Level
To analyze the productivity impacts of training for KWs, a qualitative measure of productivity is used. The reason being, it is difficult to obtain a direct and consistent measure of output because for knowledge work there is not necessarily a direct link between units of labour and units of output (Gordon, 1997). While opponents of this measure is quick to point out its drawbacks, it is not the aim of this study to make comparisons between training participants in different companies or within the same companies over time; rather, it seeks to provide a basic understanding on how training participation affects the productivity of KWs in MSC Malaysia.

In the survey, the KWs were asked: “In your opinion, which of the following are the outcomes of training that you participated in?” Four non-mutually exclusive categories of ‘productivity outcomes’ were provided to measure the KWs’ perceptions on how training has affected their productivity level in terms of their ability to: reduce mistakes on the job (nomistake); complete tasks on time (ontime); carry out more workload than required (workload)  and refresh existing knowledge and skills (refresh). This technique is similar to the one used in Heng et al. (2006) with an exception in three aspects; firstly, the current analysis focuses on a specified target respondent (KWs) and not on the general labour market. Secondly, it looks at both the productivity and wage effects of training whereas the former study measures only the productivity effects of training for workers in Singapore. Third and most importantly, while the former study focuses on the effects of personal and job characteristics, this study also examines the effects of training itself on the probability of experiencing the training outcomes.

Since each of the four categories of productivity outcome is measured by a binary variable, a logistic regression model is used.
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 is the matrix of personal, work-related and training-related factors.
A description of the variables used in this particular analysis and their expected signs are presented in Table 4. The independent variables are classified into two main groups. The first group shows the personal and work-related traits of the KWs, which includes their age, gender, length of work experience and employer ownership.
 The last variable is unique to the present study given the interest on the difference in training participation between KWs at local and foreign MSC-status companies. The second group of predictors is training-related. Previous studies often adopt a broad measure of training, namely a binary variable that takes the value 1 if a worker participated in training and 0 otherwise (Greenhalgh and Stewart, 1987; Booth, 1991; Chung, 2004; Budria, 2004; Renaud et al., 2004; Kawaguchi, 2006 and Heng et al., 2006).
 Others prefer a more detailed measure, such as the number of courses attended (Sørensen, 2000); number of days participated in training (De Kok, 2002); the average hours of training (Munguia, 2002) and percentage of workers who received training (Veum, 1995; Munguia, 2002).


In this study, since information on productivity is collected only from the trained KWs, the use of a dummy variable to indicate participation in training becomes redundant. Accordingly, emphasis is placed on the details of training participation, such as the number of training sessions attended and the number of days participated in training. These indicators are drawn from Section 4 and the variables are slightly modified to accommodate the small sample size for the current analysis.  
The estimation results for the logistic regression are presented in Table 5. All four models have a highly significant model chi-square and a good overall model fit, as measured by the Hosmer and Lemeshow (H-L) test. The latter, which is recommended for small sample size and when the model contains continuous covariates reveals non-significance, implying that at least one of the predictors is significantly related to the dependent variable. The pseudo R2, which measures the strength of association, also shows that the models have a relatively good fit.


Among the personal and work-related traits of the KWs, only gender and employer ownership seem to be strongly related to (certain aspects of) productivity. The positive signs for the gender coefficient for three of the productivity outcomes indicate that male workers are more likely to reduce mistakes on the job, complete their tasks on time and carry extra workload. However, the variable gender is only significant for the latter two productivity outcomes at the 1 percent and 10 percent levels, respectively. 

Given the interest on employer ownership, it is interesting to find that training participants who are employed by foreign MSC-status companies are three times more likely to be able to refresh their existing knowledge and skills from attending training than their peers at local MSC-status companies. As for age and work experience, despite not being significant factors on their own, both of these variables contribute to a better fit of all the models as they reduce the unexplained variance in the dependant variables (measured by -2LL). 


With regards to training, results show that different aspects of training participation affect different categories of productivity outcomes significantly. When productivity is analyzed in terms of the KWs’ ability to reduce mistakes on the job (nomistake), both in-house and direct training are found to be significant. KWs who participated in in-house training under the supervision of local trainers were six times more likely to make fewer mistakes on the job. The impact on those trained by foreign trainers, however, was better in that they were almost ten times more likely to experience the same outcome. Both of these factors are significant at the 1 percent level. Participation in training that is directly related to one’s job scope is also positively related to this productivity outcome in that the KWs are three times more likely to make fewer mistakes on the job. However, this factor is only significant at the 5 percent level.

As for the impact on KWs’ ability to complete their tasks on time (ontime), all five aspects of training included in the model are significant and with the expected signs except for one variable. The most profound impact comes from attending training that is instructed by foreign trainers (significant at the 1 percent level), where participants are ten times more likely to experience this productivity outcome compared to those who were not internally trained by foreign trainers. In-house training by local trainers also increases the participants’ likelihood of completing their tasks on time, although the impact is much less. The second biggest effect on productivity comes from direct training, where participants are seven times more likely to complete their tasks on time (also significant at the 1 percent level). This is followed by the impact of participating in general training, where it is associated with the KWs being three times more likely to experience this productivity outcome (significant at the 10 percent level). While these factors have the expected relationships, participation in past foreign training has an adverse impact on productivity although only significant at the 10 percent level. KWs who received foreign company training in the past are found to be less likely to complete their tasks on time. While there is no clear explanation on this matter, it might be explained by the fact that those previous training may be completely irrelevant to the KWs’ current jobs.


In terms of the KWs’ ability to carry extra workload (workload), the significant factors include the number of training sessions attended, participation in in-house and direct training. Specifically, when KWs attend two to three training sessions during the year and in in-house training, they are about seven times more likely to be able to carry extra workload than required. These coefficients are statistically significant at the 1 percent level. Additionally, participation in direct training (significant at the 5 percent level) increases the likelihood of experiencing this productivity outcome by five times. 

Finally, productivity measured by the KWs’ ability to refresh their existing knowledge and skills (refresh) is only significantly affected by two factors, namely, the duration of training days and participation in general training. The former is significant at the 10 percent level whereas the latter is significant at the 5 percent level. For the duration of training, the negative sign of its coefficient indicate that longer days participated in training does not necessarily result in higher productivity. As seen from the results, training that takes too much of the participants’ time may reduce their likelihood of refreshing knowledge and/or skills that they have acquired in the past. This is probably because during the course of training, the participants have to focus much of their attention to understand the current training. On the other hand, when KWs participate in general training, they are three times more likely to be able to refresh their existing knowledge and skills. This is understandable since general training may be a refresher course for the participants on skills that they have already acquired in the past. 
A word of caution should be disclosed regarding the interpretation of these results. Studies on the effects of training are often faced with a “selection bias” problem since training participation itself may not be a random event. The reason for this is that KWs may individually self-select to participate in training or not due to some unobserved personal characteristics. For instance, those with higher degree of work commitment or motivation may be more likely to attend training and likewise, employers may offer training only to personnel with greater prospect of high productivity. The effect of training is, thus, a mixture of the participants’ propensity to attend training and the effects of the training itself. As a result, the estimates of the training effects will tend to overestimate the actual impact of training on the KWs’ productivity. In other words, the estimates are upwardly (or positively) biased in that the observed value is higher than the true value. 


In literature, the fixed effects model is often used to correct for selection bias (Lynch, 1992; Booth, 1993; Veum, 1995; Ballot et al., 2001; Gerfin, 2004; Dearden et al., 2005). This method assumes that the individuals’ unobserved abilities do not vary with time. However, panel data is needed for this approach. Since the data in this study are cross-sectional, this rules out the use of the fixed effects model. As in Sørensen (2000), the results obtained from this study will be the upper limits of the actual effects of training on the KWs’ productivity.
Table 4: Training and productivity: Variable descriptions

	Dependent variable
	Measure

	productivity outcome
	1 = Able to reduce mistakes on the job (nomistake)
2 = Able to complete tasks on time (ontime)
3 = Able to carry out more workload than required (workload)
4 = Able to refresh existing knowledge and skills (refresh)
	A binary variable for each category of the productivity outcome

	Independent variables
	Measure
	Expected sign

	age
	Age of the KWs
	Positive

	gender
	1 if male, 0 if female
	Positive (male)

	cownershipa
	1 if employer is a foreign MSC-status company, 0 otherwise
	Positive (foreign company)

	lnexperience
	The (natural) log of total years working in the profession
	Positive

	train2
	1 if participated in 2-3 training sessions , 0 otherwise
	Positive

	lntraindays 
	The (natural) log of days participated in training
	

	inhouse_loc
	1 if participated in in-house training with local trainers, 0 otherwise
	

	inhouse_for
	1 if participated in in-house training with foreign trainers, 0 otherwise
	

	jobscope1
	1 if participated in training that is directly related to job scope, 0 otherwise
	

	fortraining
	1 if participated in training provided by a foreign company in the past, 0 otherwise
	

	general 
	1 if participated in general training, 0 otherwise
	


Note: aForeign ownership includes both Joint Venture and foreign-owned companies; the shaded cells are training-related variables. Since information on productivity outcome was obtained only from trained KWs, training participation was measured from various aspects. Source: SQ2

Table 5: Parameter Estimates for the Logistic Regression Model

	Variables
	Dependent variable

	
	nomistake
	ontime
	workload
	refresh

	
	B
	Exp(B)
	B
	Exp(B)
	B
	Exp(B)
	B
	Exp(B)

	constant
	-5.371***

(2.043)
	0.005
	-5.909***

(2.035)
	0.003
	-5.138**

(2.2371)
	.006
	0.761

(1.637)
	2.141

	age
	0.114

(0.077)
	1.121
	0.068

(0.054)
	1.070
	-0.043

(0.081)
	.958
	0.010

(0.052)
	1.010

	gender
	0.767

(0.653)
	2.153
	1.786***

(0.668)
	5.963
	1.311*

(0.694)
	3.710
	-0.746

(0.598)
	0.474

	cownership
	0.603

(0.577)
	1.828
	-0.154

(0.587)
	0.857
	-0.096

(0.645)
	.908
	1.202*

(0.687)
	3.327

	lnexperience
	-0.325

(0.542)
	0.722
	-
	-
	0.932

(0.588)
	2.539
	-
	-

	train2
	-
	-
	-
	-
	2.005***

(0.724)
	7.426
	0.948

(0.614)
	2.580

	lntraindays
	-
	-
	-
	-
	-
	-
	-0.598*

(0.309)
	.550

	inhouse_loc
	1.795***

(0.574)
	6.021
	1.167**

(0.573)
	3.214
	1.976***

(0.676)
	7.216
	-0.686

(0.578)
	.503

	inhouse_for
	2.267***

(0.755)
	9.654
	2.326***

(0.745)
	10.239
	2.075***

(0.652)
	7.966
	0.324

(0.625)
	1.382

	jobscope1
	1.162**

(0.587)
	3.195
	1.881***

(0.618)
	6.559
	1.640**

(0.724)
	5.153
	-
	-

	fortraining
	-1.161

(0.759)
	0.313
	-1.312*

(0.739)
	0.269
	-
	-
	-
	-

	general
	-
	-
	1.066*

(0.586)
	2.905
	-
	-
	1.142**

(0.578)
	3.134

	N
	84
	89
	84
	89

	H-L statistica
	11.016
	7.975
	5.859
	10.095

	Prob (H-L stat)
	0.201
	0.436
	0.663
	0.258

	Model (2b
	32.425
	31.544
	34.451
	21.035

	Prob (Model (2)
	0.000
	0.000
	0.000
	0.007

	-2 Log Likelihoodc
	83.595
	84.718
	72.483
	82.725

	McFadden R2
	0.280
	0.271
	0.322
	0.203


Note: standard errors of B are in parentheses, ***statistically significant at the 1% level; **significant at the 5% level; *significant at the 10% level; aThe Hosmer and Lemeshow (H-L) test for overall fit of a logistic regression model (also known as chi square test) is most recommended for small sample size and when the model contains continuous covariates. A finding of non significance indicates that the model adequately fits the data. bThe model chi square (also known as the Omnibus test) is an alternative to the H-L test. It checks if the model with the predictors is significantly different from the model with only the constant. A finding of significance indicates that there is adequate fit of the data to the model. cThe -2 log likelihood (-2LL) is the negative of the likelihood of the observed results, given the parameter estimates. It is analogous to the use of sum of squared errors in OLS regression and reflects the significance of the unexplained variance in the dependent variable. 

Source: SQ2
5.2. Training Participation and Wage Level

The impact of training participation on wage level is specified as: 
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where the subscript 
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 denotes the individual KW, 
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 is the natural logarithm of monthly wage, 
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 is a dummy variable reflecting training participation, 
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 is a vector of other variables that include individual, job and workplace characteristics deemed to affect earnings and 
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 is the error term. Interest is placed on the sign and significance of the parameter
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. A positive and significant estimated coefficient would indicate that participation in training are associated with higher earnings. Conversely, a negative and significant estimated coefficient would indicate a negative correlation between earnings and training participation. 


A consistent measure of 
[image: image13.wmf]  

a

, however, is often difficult to obtain due to “endogeneity” or “selection bias” in training. This problem arises when there is non-random sampling of training participants. Such is the case for KWs in MSC-status companies; while most are randomly assigned by their superiors to undergo training, some have the opportunity to do so on their own preference. The latter often takes place in larger companies with more resources to provide training for their workers on a regular basis. 


Given this possibility of self-selection into training programmes, the variable 
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 will be correlated with the error term,
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, in equation (2) causing the OLS estimation of 
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 to be inconsistent and biased. The effect of selection bias is that there will be unobserved differences between participants and non-participants of training that are also correlated with their earnings. If these unobserved differences are not accounted for, then an empirical analysis of the relationship between training participation and earnings will reflect the bias of the unmeasured differences; hence, it will not be possible to draw conclusions as to how training participation affects worker earnings. 


The correction needed to resolve this endogeneity problem stems from the fact that equation (2) differs for participants and non-participants of training. From literature, the expected value of earnings for workers who participate in training is 
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while those who did not participate in training have the expected value of earnings 
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The terms 
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 and 
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 are the probability density and cumulative density functions of the standard normal distribution, respectively. The variable 
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 represents the factors that affect the decision to participate in training, 
[image: image22.wmf]  

g

 indicates the parameters of variables 
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 and 
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 reflects the covariance between the error term, 
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, from equation (2) and the unmeasured characteristics that distinguishes between KWs who participate in training or not. The terms 
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 are known as the “inverse Mill’s ratios” or the selection correction factor (
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).


The inverse Mill’s ratios account for the unmeasured differences between participants and non-participants of training, thus, providing a means of control for self-selection. When OLS is used to estimate the effect of training participation on earnings without correcting for self-selection bias, it is the difference between equations (3) and (4) that is being estimated in the parameter 
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 in equation (2). In other words, when there is self-selection, the uncorrected OLS estimate of 
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 in equation (2) is
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, where 
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 is the unbiased effect of training participation on earnings and SSB represents the impact of the self-selection bias (SSB) i.e. 
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This study adopts the Heckman two-step procedure to correct for selection bias.
 The technique was developed by Heckman (1979) to estimate the treatment effects when the treated sample i.e. those participated in training  is self-selected. In the first step, known as the “selection stage”, a training participation equation is constructed to study the process that gives rise to the selection bias. This takes the form of a logistic regression model, where the dependent variable is training participation,
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The inverse Mill’s ratios (
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) is then created from the vector of estimated coefficients (
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In the second step of the Heckman procedure, known as the “outcome stage”, a modified form of the earnings function is estimated by including the inverse Mill’s ratios,
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, as an additional explanatory variable:
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The equation above accounts for the possible unobserved differences between participants and non-participants of training, thus, providing an unbiased estimate of
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. If the estimate of the parameter 
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 is significant, then self-selection is a factor affecting the earnings of KWs. On the other hand, if 
[image: image49.wmf]  

s

 is insignificant, then self-selection bias is not a factor in the relationship between earnings and training participation. 

Despite its wide use, the Heckman procedure is not without limitations. An important condition for its use is that the errors of the training participation equation (in step 1) must not be correlated with the errors of the earnings function (step 2). This requires that at least one variable in 
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 from equation (5) are omitted from the earnings equation. If this condition is not met then including the correction factor (
[image: image51.wmf]  

  

) 

l 

i

) in the modified earnings function may give rise to a severe problem of multicollinearity. In this analysis, multicollineatity was detected despite ensuring that the selection equation contains at least one variable that is not related to wage. This may be due to the small sample data set. Nonetheless, this problem may not be a major concern since the variance inflation factors (VIFs) do not exceed the “rule of thumb” of 10. 
Another limitation of this procedure is that even when the estimated coefficients are no longer exposed to selectivity bias, there is still no guarantee that the estimates will be less biased if other forms of self-selection, such as unobserved job-match qualities, are present.

As part of the Heckman procedure, two specifications are used in this study (see Table 6 for the list of variables). In the selection stage, a dummy variable for training participation was regressed on a set of socio-economic characteristics, which were selected based on the presumption that individuals with higher expected benefits (or lower expected costs) are more likely to participate in training than others.
 Age, gender, education, employment status, occupational hierarchy, tenure and work experience are common variables that explain worker characteristics and, thus, should be incorporated in the model. The squared term for age was also included to check whether the correlation between KWs’ age and training participation follows a concave or convex line. To measure education, a binary variable that distinguishes between local and overseas graduates or professional certificate recipients was opted instead of a generic degree variable. This was to allow for any difference in earnings between local and foreign graduates among MSC-status employers. Since all of the respondents work full-time, this study utilizes permanency of employment instead of the conventional full-time or part-time status. With regards to hierarchical position occupied, past studies often classify workers into “lower” or “higher” level position. As this distinction is not apparent among KWs, their ranks are differentiated by whether or not they hold any management or managerial post in the organization. 


In addition to these standard characteristics, the KWs’ adaptability level and employer ownership were also included in the regression. Both are measured via dummy variables, taking the value 1 if educational background is relevant to the KWs’ current line of work and if their employer is a foreign MSC-status company. Adaptability level is closely related to training decisions as it may signify one’s capacity to absorb new skills from training activities. This is especially true in an environment of rapid technical changes, such as in the knowledge-based industries, where training methods are constantly adapted to changes in technology. Past studies have also shown the importance of absorptive capacity in knowledge transfer by way of training (Md Noor and Othman, n.d; Sousa, 2001). Therefore, greater adaptability is expected to increase the KWs’ chance of undertaking training activities. Employer ownership, on the other hand, aims to capture any differences in training participation between KWs in local and foreign MSC-status companies.


In the outcome stage, some of these variables were omitted from the wage equation to control for potential endogeneity of training. The excluded variables are age squared, adaptability, permanent status, work experience and employer ownership. The reasons are as follows. When the squared value of age was included in the wage equation, it resulted in high multicollinearity with age. This was expected since both variables are effectively similar to one another. Although the OLS estimates remain unbiased, multicollinearity may cause them to be sensitive to the addition or removal of other explanatory variables or to changes in the data sample. To deal with this problem, the redundant variable is dropped from the model.
 

Adaptability level was excluded from the wage equation as it was not assumed to be a determinant of earnings in a knowledge-based industry where productivity hinges on the workers’ ability to adapt to technological changes. In a recent study on the determinants and returns to training, Yamauchi et al. (2009) have found that while technical changes induces investment in training, it does not directly affect the returns to training. Likewise, for permanency and experience, while they may indicate the KWs’ degree of commitment and should theoretically account for training participation, these factors may not have that much influence on earnings for the current sample. This is shown by the regression result of the original wage equation (see Appendix), in which permanent status and experience of the KWs do not have a strong relationship with their wage level. Employer ownership was also not found to be a significant factor of earnings, and thus, excluded from the equation. 


In their place, three additional variables were included in the wage equation alongside age, gender, overseas education, management position and tenure. Following previous studies (Alba-Ramirez, 1994; Barron et al., 1999; Dearden et al., 2005) a worker’s earnings may have been affected by how long he or she works, so the first variable is the KWs’ total number of hours worked in a month (measured in natural log form). The remaining two variable relate to training, where one is the dummy variable for training participation and the other is the correction factor,
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. All of these variables (except for the correction factor) are expected to have a positive relationship with earnings.

Table 6: Training and Wage Level - Model specifications and Variable Descriptions

	(I) Selection stage/Logistic regression model

	Dependent variable
	Independent variables 
	Measure

	Training (training)
	Age (age)
	Age of the KW

	
	Age squared (agesq)
	Squared age of the KW

	
	Gender (gender)
	1 if male, 0 if female

	
	Education (overseas)
	1 if the KW has an overseas degree or professional certificate, 0 if otherwise

	
	Permanent (permanent)
	1 if the KW is working on a permanent and full-time basis, 0 if work on contract and full-time basis

	
	Managerial position (manager)
	1 if the KW holds a management/managerial position, 0 if otherwise

	
	Tenure (lntenure)
	The (natural) log of total months working with the current employer

	
	Work experience (lnexperience)
	The (natural) log of total years working in the profession

	
	Adaptability (adaptability)
	1 if the KWs’ educational background is relevant to their line of work, 0 otherwise

	
	Employer ownership (cownership)
	1 if employer is a foreign MSC-status company, 0 otherwise

	(II) Outcome stage/ Regression model

	Dependent variable
	Independent variables
	Measure

	Earnings (lnwage)
	Age (age)
	Age of the KW

	
	Gender (gender)
	1 if male, 0 if female

	
	Overseas education (overseas)
	1 if the KW has an overseas degree or professional certificate, 0 if otherwise

	
	Managerial position (manager)
	1 if the KW holds a management/managerial position, 0 if otherwise

	
	Tenure (lntenure)
	The (natural) log of total months working with the current employer

	
	Hours worked (lnhourspm)
	The (natural) log of total hours worked in a month

	
	Training (training)
	1 if the KW participated in any training during the last 12 months, 0 otherwise

	
	Correction factor (
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l

)
	The Mill’s inverse ration obtained from the selection stage


Source: SQ2
Table 7 reports the estimates from both OLS regression and the treatment effects models. As expected, training participation is not a random event and self-selection appears to be a factor that affects the earnings of KWs. This is indicated by the significant coefficient on the correction factor (
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) and the use of the treatment effects model is justified. It can be seen that the unmeasured factors that relate training participation to wages are negatively correlated with the KWs’ earnings. The human capital model suggests that trained workers should receive higher wages than workers who do not receive training. In this study, training participation has a positive effect on earnings under both specifications. However, the relationship is only significant under the treatment effect model. KWs who participated in training within the last year are found to have 56 percent more earnings compared to those who did not participate in training. 

Apart from training, other significant factors that affect wages are the KWs’ age, overseas education, tenure, managerial post and total hours worked. All these variables have the expected signs on wage level. Older KWs are estimated to have 4 percent more earnings than younger workers. For every ten percent increase in the number of hours worked in a month, earnings are expected to increase by almost 4 percent. In terms of academic qualification, it is interesting to find that KWs with an overseas education (either a degree or other professional certificate) earn almost 30 percent higher wages than their colleagues with local degrees. And as expected, monthly wages are significantly higher among KWs with longer tenure and managerial posts. A ten percent increase in the number of months spent with the company is associated with a 1 percent increase in earnings, while those with managerial posts earn almost 40 percent higher than their subordinates who do not. Under both specifications, the earnings of KWs do not appear to be significantly different between men and women.   
Table 7: The impact of training participation on earnings – OLS and treatment effects model (Dependent variable: Log of monthly wages)
	
	Regression model
	Treatment effects model

	Variables
	Coefficient
	Standard error
	Coefficient
	Standard error

	constant
	4.069***
	0.840
	4.074***
	0.959

	age
	0.034***
	0.007
	0.039***
	0.007

	gender
	0.067
	0.068
	0.027
	0.073

	overseas
	0.338***
	0.073
	0.280***
	0.076

	lntenure
	0.077**
	0.039
	0.075*
	0.043

	manager
	0.337***
	0.097
	0.379***
	0.103

	lnhourspm
	0.477***
	0.156
	0.393**
	0.184

	training
	0.068
	0.064
	0.564***
	0.164

	correction factor
	-
	-
	-0.298**
	0.091

	N
	128
	100

	Adjusted R-squared
	0.639
	0.695

	F-statistic
	33.055
	29.150

	Prob (F-statistic)
	0.000
	0.000

	AIC
	0.821
	0.693


Note: ***significant at the 1% level; **significant at the 5% level; *significant at the 10% level; heteroscedasticity is corrected using White’s standard errors 

Source: SQ2
6. Conclusion

This study examines the incidence of training participation among KWs in MSC Malaysia and analyzes the impact of this participation on their productivity and earnings. Results from an online survey reveal that training participation is greater among KWs at foreign MSC-status companies in some aspects. Nonetheless, it should be noted that the chi-squared tests merely detect any significant association between two categorical variables and do not indicate how strong the association might be. Certain dimensions of participation in training are positively correlated with productivity level, namely, in-house training, direct training and the number of training sessions attended. However, participation in foreign training in the past and longer duration of training are associated with a negative impact on productivity. As for the wage effects of training, result shows that training participation has a positive impact on the KWs’ wage level but the association is only significant after selectivity bias is taken into account.
The findings in this study, albeit lacking in the number of respondents, give an indication of human capital development among KWs in MSC Malaysia. The results may help MSC-status companies to better understand their KWs’ propensity for training and inform the KWs of the benefits of training. It is hoped that more studies can be conducted in this area, as MSC Malaysia is an important vehicle for Malaysia’s transition to become a fully developed nation by the year 2020. Closer monitoring by the relevant authorities is needed to ensure that the MSC-status companies maintain a quality workforce to remain competitive and achieve the goals envisioned for MSC Malaysia. 
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Endnotes


� Currently, this status is awarded to three types of business entities – companies, incubators and institutes of higher learning (IHLs), each with different application criteria and guidelines. 


� Activities that are not eligible for MSC-status are manufacturing (activity referring to the production of goods and services in large quantities, usually undertaken in a factory environment) and trading (activity of buying and selling especially off-the-shelf hardware and software) (MDeC, 2007).


� The survey was conducted as part of the researcher’s doctorate programme with some funds acquired from the University of Nottingham and IIUM. An online survey was opted given the nature of the MSC-status companies. A survey questionnaire was initially given to the HR or Training Managers of the MSC-status companies and those who agreed to participate in the survey were later given the questionnaire for their KWs. Details on the working population and sample selection of the MSC-status companies are available from the author upon request. For the purpose of this study, only data from the KW survey is presented. 


� From the human capital theory, it was explained that younger workers have a longer time period over which to reap the returns to training investments. 


� Those with previous experience in IT/computer/software are currently holding managerial posts in their current employment. Details on these cross tabulations are available from the author upon request.


� While every possible step was taken to ensure that all information was obtained, only 89 percent of the total 151 respondents could be traced back to the organizations they work for in MSC Malaysia. The remaining respondents did not specify the identity of their employers and, as a result, the researcher was unable to identify whether they work for local or foreign MSC-status companies. This void of information, however, would not affect any of the results as no analyses that require linked employer-employee data were attempted. 


�Other personal and work-related variables were also included in the analyses: education; occupation type; employment status; tenure; sub-sectors involved and number of hours worked. But due to the small sample size, these factors yield high standard errors and were not significant. Thus, they are excluded from the current discussion. 


� Some studies define training more narrowly, such as, formal or informal training, full-time training, job-related training etc. These specifications are ignored in the review for simplicity.


� In the previous analysis of training, selection bias was unable to be corrected since the production equation was not linear in nature. Additionally, training participation was not measured by a dummy variable since information on productivity was only available from the trained KWs.


� Tharenou (1997) noted that studies conducted on participation in training were generally from two distinct research streams. One is from a labour market perspective and based on the human capital theory, which assesses individual and job attributes as well as industry types for their link to training, and the other is from a psychological basis, which explains participation in training in terms of workers’ attitudes and motivation as well as work environment. This study falls under the first research stream and focuses on a sub-set of the numerous potential factors that might affect training participation.


� Dropping a variable may have a risk of causing a specification bias (omitted variable bias). However, in this case, it should not be a problem since the variable is not a major determinant of worker earnings especially in a cross section study.  
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