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Strategic	Workforce	Planning	(in	its	basic	form)
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Modeling	a	workforce	 system	concerns	 three	types	of	flows,	namely	the	
recruitment	 flows,	the	internal	personnel	 flows	between	 the	different	

personnel	categories	(among	others	promotion	flows),	and	the	wastage.
[GUER2011]
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[STER2000]
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4KPI’s:	turnover,	vacancies,	demography,	performance,	…

Strategic	Workforce	Planning	(revisited)
HR	policies	and	practices,	external	environment

Designing	a	high	
performance	
work	system
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Behavior	of	an	Employee

P	=	f	(	A,	M,	O	)
[APPE2000],	[JIAN2012]



The	Hybrid	Model	of	an	Agent	(an	employee)
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Running	the	Simulation	(Promotion	by	Seniority)
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Table-1 
Variables name and values for Multivariate Sensitivity Analyses in the case hospital 

Variable name Base run value maximum minimum 
Delay in hiring employee (years) 1.48 2 1 
Delay in hiring contract employees (years) 0.6 1 0.3 
New contract employees quit rate (person/year) 0.2 0.5 0.1 

 
Total employee 

 

Potential output 

 

Potential of Employee Productivity 

 
 

Figure-4 
Some model variable behaviors in the Multivariate Sensitivity Analyses in the case hospital 

 
a. Total employee 

 

b. Time spent on 
Training new employee 

 

c. Effective Experienced 
Employee 

 
d. Potential output 

 

e. Potential of employee productivity 

 
Figures-5 

The behavior of five variables of the model in policy analysis 
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SD model

- complete	different	approach,	but	very	similar	patterns
- SD	model	limited	to	few	KPI	(e.g.	no	demography)	and	policies
- attrition	fraction	has	to	be	set	by	user	(fixed)	in	SD	model

Average	performance/productivity	per	employee
Hybrid	model
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Some	important	results:

− different	HR	policies	 reveal
different	 results

− a training	policy	has	to	be
flanked with	other	policies
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Figure 5: Average waiting times for ’promotion by seniority’ (left) and ’promotion by
performance’ (right) with a training policy in place

by a mismatch between job expectations and KSA. Fair promotion prospects
can compensate this only partially. Now, with being unsatisfied some agents
decide to quit well trained also in grade A14. Altogether, voluntary turnover
rates nearly tripple (table ??).

We observe similar e↵ects for ’promotion by performance’. Average wait-
ing times in A13 fall as a result of higher voluntary turnover rates in grades
A13 and A14. In contrast, waiting times in grade A16 increase and the ex-
isting promotion jam into A16 is reinforced. Average age in this grade is
very low and so are retirement rates. What follows is that agents in lower
grades not only quit due to a job challenge mismatch but also due to very low
promotion prospects. Without a realistic chance for promotion even some
high qualified agents in grade A15 decide to turnover voluntarily.

Table 4: Voluntary turnovers of the simulated scenarios

years seniority seniority + training performance performance + training

1 - 5 22 24 39 42
6 - 10 24 53 36 87
11 - 15 4 8 15 23
16 - 20 0 0 15 59
21 - 25 0 0 12 41
26 - 30 0 37 16 73
31 - 35 8 30 36 102
36 - 40 8 18 22 54

Sum 66 170 191 481

5.3. Discussion

Modeling the individual agents of the workforce system enables us to
capture and study the feedback mechanisms between micro level behavior
and macro level flows. Reduced flows mainly forces younger and well trained
civil servants to leave the organization for better career prospects elsewhere.
In turn, high voluntary turnover results in new vacancies and continuing
flows. A cyclic pattern of stop and go respectively quit and stay evolves.

21

Running	the	Simulation	(Different	Policies)



Evaluation	of	the	Hybrid	Approach
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age between HRM and operational and financial
outcomes.

Moreover, this study embraced the multidimen-
sionality of performance as well as the potential for
different relationships with proximal and distal
outcomes. Researchers have recently called for
studies to simultaneously examine multiple out-
come variables that have only been studied inde-
pendently before (Lengnick-Hall et al., 2009). With
the help of meta-analytic techniques, we tested a
comprehensive mediating model and provided em-
pirical support for the theoretical proposition that
HRM first relates to proximal outcomes, which fur-
ther relate to distal outcomes (Becker & Huselid,
1998; Delery & Shaw, 2001; Dyer & Reeves, 1995;
Guest, 1997) and revealed that the relationships
between HRM and distal outcomes (e.g., opera-
tional and financial outcomes) could be mediated
through multiple pathways (e.g., through human
capital and employee motivation). Moreover, as we
expected, there were direct relationships between
skill-enhancing HR practices and motivation-en-
hancing HR practices and financial outcomes that
could not be explained by the mediating process.
This is consistent with prior research suggesting
that HRM can improve organizational effectives
through alternative approaches such as affecting
internal interaction within organizations (Evans &

Davis, 2005; Gittell et al., 2010) and enhancing the
social capital of organizations (Collins & Clark,
2003). The findings of the current study and others
suggest that it is meaningful for future research to
further explore other mediators of the relationship
between HRM and organizational outcomes.

One major contribution of this study to the stra-
tegic HRM literature is that the results suggest dif-
ferential effects of the three dimensions of HR sys-
tems. This finding is important both in theory and
in the methodology of measuring HR systems. The-
oretically, this finding challenges previous re-
search, in which the assumption has been that all
HR practices in an HR system function in the same
pattern. Our findings remind researchers that dif-
ferent dimensions of HR systems may have unique
relationships with specific organizational out-
comes. For example, skill-enhancing HR practices
were more effective in enhancing human capital,
whereas motivation-enhancing HR practices and
opportunity-enhancing HR practices were more
likely to improve employee motivation. This result
is also consistent with recent research suggesting
the heterogeneous effects of the components of HR
systems on organizational outcomes (e.g., Batt &
Colvin, 2011; Gardner et al., 2011; Gong et al., 2009;
Liao et al., 2009; Shaw et al., 2009; Subramony,
2009). HR practices are not only distinct, but also

FIGURE 4
Effects of HPWS on Organizational Outcomesa
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Model	
validation	is	
a	challenge

Simulation	results	
resemble	

empirical	studies
(with	one	exception)[JIAN2012]
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• different	perspectives
• more	realism
• reduced	model	complexity
• facilitated	 interaction	with	

stakeholders
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Main	disadvantages:	 • data	source
• multi	method	skills	necessary

Predictive	and explanatory	power

[ADAM2017], [Santa Fe Institute 2017 – What are the limits of scientific understanding?]

Evaluation	of	the	Hybrid	Approach
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