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ABSTRACT

In this paper, the problem of workforce turnover is examined in the context of three case study companies (two Chinese and one Singaporean), all being outsource suppliers of manufactured products with relatively similar cultural and environmental influences. The cost of turnover is examined through a simple costing model that includes the indirect effects of lower output rate and increased scrap due to worker inexperience, as well as the well-recognised direct costs. In addition, an analysis of the causes of the turnover is undertaken using in-depth interviews of management as well as of samples of the labour force of each of the respective companies. 

INTRODUCTION
In order to compete in an increasingly global market place, managers in business today are continually searching for cost and quality improvements [4] [6]. Initiatives vary from the implementation of strategies emphasising innovation [2], to strategic sourcing to reduce the cost of inputs [11], to re-engineering and lean manufacturing [1] to improve operational efficiencies. These same “lean” principles are also being applied to non-manufacturing businesses [8].
Building employee competency and commitment is also recognised [5] [7] as a critical component in achieving global competitiveness. A significant productivity problem is that of workforce turnover. Borton [3, 29] claims that “if you have high employee turnover, increasing employee job duration … can increase your productivity by 10-30% while simultaneously increasing quality.” As a result, turnover is receiving growing attention in established economies. However, this has been less so in Asian economies such as those of China and Singapore where the magnitude of its effect is somewhat obscured by the rush for rapid growth and efforts to address other, more visible problems. This paper, through the application of a simple labour turnover impact metric to several case studies of companies in China and Singapore), aims to add to the understanding of the effects of workforce turnover on business performance. The impact of labour turnover on profitability in these companies is found, for even very simple activities, to be surprisingly high 

THE LABOUR TURNOVER PROBLEM
The effects of workforce turnover are both pervasive and complex. Quantifying the cost of an experienced worker being replaced by one who is inexperienced (i.e., turnover) is reflected in the wide range of estimates reported by investigators worldwide. For example, the cost of recruitment and training alone has been reported in one instance to be US$1,100 [10] and others up to US $13,996 [9] [12]. This paper examines three cases of labour turnover costs in three case organizations, two in China and one in Singapore. All three companies have multiple factories engaged in light manufacturing and assembly. Experienced and committed workers are critical to operational efficiency of the companies and yet the shop-floor turnover ranged from about 60% per annum in the Singaporean company to over 120% in areas of one of the Chinese-based companies.
The Singaporean company was chosen for detailed analysis due to the readily available detailed information. An examination of the Singaporean company’s HR Department records indicated that a realistic estimate of the employment plus termination costs of a new employee was approximately S$11,000 per annum. The remaining productivity costs are explored through a model that not only emphasizes the effects of inexperience on the output rate and reject levels, but also takes into account how such inexperience has impact on the value added benefit that a company derives from its workers. This productivity decrease can be calculated for an inexperienced employee over a given period of time as follows (assuming that the proportional decrease associated with productivity (l() and quality (defects d( )are the same for each period):



OIt = (Nt (1 – l() (1 – d1,()) (* + Nt (1 – d2,() (T - (*)


(1)

where;

OIt = the yearly output of an inexperienced employee for a company in year t

Nt = the expected experienced employee’s actual production output per month for a company in year t not having taken into account the normal expected proportion of defects

l( = the average proportional reduction in productivity associated with month ( in learning period for a company in year t

d1,( = the average proportion of defects expected in period ( in the learning period a company in year t 

d2,( = the average proportion of defects expected in periods (t - (*) i.e., outside the learning period in a company – the normal defect rate experienced by experienced labour in year t 

(* = the length of the learning period in months

( = the months in the learning period for a company 

T = the number of time periods constituting a year (i.e., 12 months or 52 weeks) 

From (1), the productivity of inexperienced and experienced workers can be obtained and compared viz:

PIt = ((1 – l() (1 – d1,() ((*/T)) + ((1 – d2,() ((*/T - (*))

(2)
PEt = (1 – d2,()







(3)
Where, PIt is the productivity proportion for an inexperienced worker in a company in year t and PEt is the productivity proportion for an experienced worker in a company in year t

However, in order to measure the impact of productivity on the profits of a company, the productivity of the labour per se is required for a given year t (PCt). This is obtained using (2) and (3) in conjunction with the proportion of labour in year t that is inexperienced (p1,t) and experienced (p2,t) as follows:

PCt = p1,t PIt + p2,t PEt 



(4)

Additionally, two benchmark company labour productivity figures are required. The proportional productivity of labour based on the workforce being comprised 100% of inexperienced workers (BPIt) and the other, comprised of 100% experienced workers(BPEt). These are found as follows:





BPIt = PIt




           (5a)

BPEt = PEt




           (5b)

Before the final impact on company profits by labour turnover can be ascertained, a link between labour costs and profitability (value added) is needed. This simple impact multiplier can then be used to indicate the magnitude of the additional costs incurred, or value lost by the company due to inexperienced workers. For this purpose, the impact multiplier is defined as:

Mt = Vt / DWt




            (6)

Where Mt is the impact multiplier for a company in year t, Vt is the  value added ($) to the cost of production through company operations in year t and DWt is the direct wages for a company based on the actual output hours (i.e., not taking into account the defects a priori in year t. 

Anecdotal data collected in South East Asia over the last few years suggests that the impact multiplier values (Mt) are typically found within the range of 3 – 12. The impact multiplier (Mt) value calculated for the Singaporean company at the time the present data were collected was 3.2. That is, the Company was creating S$3.2 of value for every S$1 paid in direct wages. With the impact multiplier determined, the final impact on profits of labour turnover can be evaluated by deriving the implied impact multipliers using productivity benchmarks (using (5a) and (5b)). Given the actual impact multiplier is M*t (from (6)) with a company labour productivity factor PC*t (from (4)), then using the ratios of the benchmark productivities and the actual, the ‘implied’ impact multiplier can be obtained as follows: 




MBit = PC*t (BPIt / PCt)



           (7)




MBet = PC*t (BPEt / PCt)



           (8)

Where MBit is the implied impact multiplier for the inexperienced labour benchmark (i.e., 100% inexperienced labour) at time t and MBet is the implied impact multiplier for the experienced labour benchmark at time t (i.e., 100% experienced labour).
With MBit and MBet available, then the Vt values for the company can be obtained from (6) by substituting MBit and MBet for M*t in (6) (with DWt known), and solving for Vt in each case, viz:




Vit = DW*t MBit 




           (9)




Vet = DW*t MBet




           (10)

Where Vit is the implied value added for a company based on 100% inexperienced labour being used in year t, Vet is the implied value added for a company based on 100% experienced labour being used in year t and DW*t is the actual direct labour cost for a company in year t

The following statistics were obtained for the Singaporean Company: Nt = 2000, (* = 9 weeks, T = 52 weeks, l( = 0.31, d1,( = 0.6, d2,( = 0.2, Mt = 3.2, p1,t = 0.4, p2,t = 0.6 and DWt = S$11,000 per capita/per annum. From these, using (2) and (3), PEt = .98 and PIt = 0.92264. Using (4), PCt = 0.945584. The benchmark upper and lower limits of labour productivity for the case study (using (5a) and (5b)) are BPEt = .98 and BPIt = 0.92264. These statistics are an average of all the product lines produced by the Company and are therefore representative. Thus, for every 100 workers in the Singaporean Company, the cost (using the ‘bottom line’ i.e., the implied value added) would be S$128,200 per annum as a result of having 60% inexperienced workforce (i.e., labour turnover) and S$213,600 per annum if all the workers were inexperienced (100%). Alternatively, the cost of this inexperience could be expressed as a percentage of the annual direct wage cost (i.e., the additional cost) as 11.65% and 19.42% for 60% and 100% levels of inexperience (%) respectively. 

Underlying causes of labour turnover in the case studies
Through focus groups and interviews in all the companies, it was established that the drivers of labour turnover are essentially the same as for Western companies. However, the significance associated with the various factors was different. Interviews at the Singaporean Company identified quality of leadership, equipment reliability and production targets as the main causes for turnover. Infrastructure or welfare issues were also raised but not considered significant. There were some “grumbles” regarding pay. The focus groups identified leadership as the single most important factor in determining the quality of a job
For the Chinese companies, discussions were based around similar questions to those used in Singapore and the opinions of over 100 shop-floor workers (in groups of about 10) were obtained. Examination of responses to questions about what made a job good indicated that leadership and personal responsibility were most commonly cited although reasonable rewards were also a significant factor. However, when asked questions about what would make you leave a job, the importance of these factors was reversed. The most common reason given by participants related to wages, not altogether surprising due to the lower standard of living generally compared with Singapore. Leadership and work pressure still remained significant issues. There was a fairly high commitment, although far from universal, to long-term employment but little if any comment regarding equipment or quality concerns as for the Singaporean Company. 

When taken together, therefore, the data for the Chinese companies suggests that seeking higher take-home pay is likely to be the main driver for workforce turnover in its area in southern China. Worker mobility is fuelled by the desire to chase better pay opportunities. It seems that changing jobs simply to achieve more empowerment or to be managed more professionally while relevant, is secondary in this environment to receiving greater take-home pay.
Based on these findings for all companies, strategies have successfully been developed and implemented to reduce the labour turnover problems.
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