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Abstract 

Every organization is inherently interested in optimizing its talent pool; as an employer, the 
government is no exception.  Retaining the workforce’s highest-performing employees 
maximizes the return on an employer’s financial investment in these individuals.  Promotion can 
be a retention tool, while occupations that lack promotion opportunity may cause high 
performers to leave in search of new employment.   

This dissertation explores the relationships between promotion, turnover, employee 
satisfaction, and the positioning and movement of people in an occupation.  Specifically, it 
utilizes Army civilian personnel data to: (1) describe the features of occupation ladders; (2) 
characterize expected promotion opportunity using the features of occupation ladders; (3) 
determine if the features of occupation ladders are related to promotion and turnover; and (4) 
explore additional determinants of turnover by analyzing employee perspectives. 

Using quantitative methods, the analysis provides insights on how promotion and turnover 
are associated with features of the occupation ladder and work environment.  Specifically, the 
analyses reveal that a one standard deviation increase in expected promotion opportunity is 
significantly correlated with a 1.72 (GS11), .81 (GS12), .36 (GS13), and .19 (GS14) percentage 
point increase in actual promotion rates; a moderate effect size given that the average promotion 
rate in GS-11 is 8.9 percent and GS-14 is 2.2 percent.  

The analyses also reveal that employees who do not have promotion opportunity within the 
same occupation and location are more likely to leave their occupation.  However, there is 
limited evidence that employees who do not have promotion opportunity within the same 
occupation and location are more likely to leave the organization.  Finally, the analyses provide 
initial evidence that low perceived support from supervisors is linked to both occupation and 
organizational turnover.   

While there is evidence in the literature that promotion opportunity is related to turnover, and 
that support from supervisors is related to turnover, more data are needed to corroborate these 
initial findings before large-scale policy changes are considered.  Instead, the Army may 
consider low-cost interventions to limit potentially undesirable turnover.  For example, the Army 
may consider creating a mechanism for employees to voice concern about promotion opportunity 
via an employee’s Individual Development Plan (IDP) or an initial training for new supervisors 
outlining best practices for supporting direct reports.    
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Chapter 1: Introduction  

All organizations are inherently interested in optimizing their top talent pool; as an employer, 
the government is no exception.  Retaining the workforce’s highest-performing employees 
maximizes the return on an employer’s financial investment in these individuals. Dissatisfaction 
with job features and turnover are central human resource problems that many large-scale 
organizations face, and leaders spend time trying to understand and reduce turnover through 
changes in organizational policy. To understand turnover, however, it helps to place it in the 
larger context of an individual’s career trajectory. The stereotypical image of a career trajectory 
is that a person enters a position within an organization and then proceeds to climb the 
metaphoric “occupation ladder” by moving from lower to higher levels of pay and responsibility. 
Promotion refers to this upward movement from one level to the next and is typically associated 
with additional responsibility and corresponding pay.   

Although promotion is often desirable, it is not the only pathway to career advancement.  For 
example, employees may encounter blockages or arrive at “dead ends” where progression is 
unlikely or not possible. Employees can also be demoted, make lateral moves (e.g., take different 
job within the same organization with roughly the same level of responsibility and pay), or leave 
the organization entirely by taking a different job or retiring (i.e., turnover). Over a career, 
employees may vary significantly in the number, types and speed of moves.   Promotion 
opportunity is one of many factors that could influence employee satisfaction, and in turn, 
turnover.  

This dissertation explores the relationships between promotion, turnover, employee 
satisfaction, and the environmental features of an occupation ladder.  Specifically, it utilizes 
Army civilian personnel data to: (1) describe the features of career ladders; (2) characterize 
expected promotion opportunity using the features of career ladders; (3) determine if the features 
of career ladders are related to promotion and turnover; and (4) explore additional determinants 
of turnover by analyzing employee perspectives. 

The Army civilian workforce (A-CW) is an ideal starting place to examine the relationships 
between promotion, turnover and job satisfaction in government workforces.  With over 160,000 
employees, the A-CW is the largest civilian workforce in the Department of Defense (DoD) and 
one of the largest hierarchical organizations in the United States government.  It is also a 
complex organization and is structured into 23 broad occupation groups1 (with up to 30 position 
titles within each) and has 15 grade-levels that correspond to level of responsibility and salary. 

                                                 
1 Broad occupation groupings are determined by the Office of Personnel Management (OPM).  OPM occupation 
groupings can be found here: https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-
general-schedule-positions/occupationhandbook.pdf (accessed 10/11/2018). 

https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/occupationalhandbook.pdf
https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/occupationalhandbook.pdf
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The A-CW is also diverse and includes a wide range of geographically dispersed positions filled 
by men and women from across the educational and demographic spectrum.  

Leaders of the A-CW, like leaders in other large-scale organizations, recognize that they 
need to establish effective human resource management policies to encourage retention of their 
top talent and discourage turnover. To date, however, there has been relatively little empirical 
research on the civilian workforces of the DoD compared to the large body of research and 
analysis of its uniformed personnel.  There are many factors that influence why some employees 
stay with the A-CW and others leave. One way to organize these factors is to categorize into: (a) 
individual-level factors such as observable demographic characteristics, experience, and beliefs, 
attitudes and preferences that are often captured in employee satisfaction surveys; (b) 
occupation-level factors such as occupation type, grade level, and time in grade requirements; (c) 
organizational-level factors such as the characteristics of the organizational hierarchy including 
the number of different kinds of filled and unfilled positions, their locations and their pay, 
promotion opportunities and internal competition; and (d) external factors such as the 
characteristics of opportunities outside of the organization. Using the occupation ladder 
metaphor, these correspond respectfully to characteristics of the employee climbing the ladder; 
characteristics of the rung on which the employee currently stands, e.g. the number and 
movement of people around the rung; and characteristics of the entire workforce and larger 
environment beyond the ladder itself.  

Research Aims and Questions 

  The aims of this dissertation are threefold:  
 
1. Understand the observable demographic and job-related variables that are most closely 
related to promotion and turnover; 
2. Understand whether employees who face low probability of promotion exit their 
occupation and/or the A-CW; and  
3. Understand the extent to which employee satisfaction relates back to turnover.   
 
In this dissertation, I specifically address four interrelated research questions.  The specific 

research questions are:  
 

1. How	can	the	features	of	the	occupation	ladder	be	used	to	characterize	expected	
promotion	opportunity?		
	

2. To	what	extent	is	expected	promotion	opportunity	related	to	actual	promotion	rates	in	
the	Army	civilian	workforce?		
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3. In	what	ways	do	features	of	occupation	ladders	relate	to	turnover	in	the	Army	civilian	
workforce?	
	

4. To	what	extent	is	employee	satisfaction	related	to	turnover	in	the	Army	civilian	
workforce?		

 To addresses these questions, this dissertation is divided into 11 chapters. For those 
unfamiliar with the A-CW, Chapter 2 provides a brief introduction to civil service management 
and policy. Chapter 3 provides an overarching conceptual framework for thinking about career 
trajectories along the occupation ladder. Chapter 4 explores literature on promotion, turnover, 
and organizational hierarchies and how existing research applies to the civil service workforce.  
Chapter 5 describes the raw data file, the analytic sample, and major adjustments to the file.  
Chapter 6 describes the features of the occupation ladder.  Chapter 7 uses those features to 
characterize expected promotion opportunity, and tests whether the characterization is 
appropriate. Chapter 8 defines turnover, and tests whether the features of occupation ladders 
relate to turnover.   Chapter 9 contains sensitivity analyses of the turnover analysis.  Chapter 10 
explores the relationship between employee satisfaction and turnover.  Chapter 11 contains a 
discussion of the findings (and limitations), recommendations for civilian workforce researchers, 
and policy implications for workforce leaders.  
 

  



4

Chapter 2: Civilian Service Management and Policy 

To understand the analysis, it is important to understand the context in which Army civilian 
employees work.   Army civilians are considered federal civilian employees and fall under the 
authority of the Office of Personnel Management (OPM). The OPM is responsible for the 
policies that guide the government’s civil service management, including hiring, performance 
management, promotion, benefits, leave, and pay. Like any large bureaucracy, the OPM has its 
own nomenclature and classification system for different kinds of jobs, its own pay schedule and 
its own rules governing the promotion process. For those who are unfamiliar with OPM’s 
policies, the language and rules can be daunting. In addition, I also introduce concepts and 
constructs in this dissertation that may be unfamiliar to those who are not steeped in the human 
resource literature. To reduce potential confusion, below I define key concepts, provide an 
overview of the OPM’s classification and pay system, and briefly describe OPM’s promotion 
process.  

Throughout the dissertation, I use key terms such as position, occupation group, occupation 
series, workforce, career, career progression, and lateral move. Although laypeople often use 
these terms interchangeably, they have specific definitions here. To the extent possible, I have 
tried to be consistent with how OPM uses the following terms but have made slight 
modifications and simplifications when necessary.    

 Position:		A	position	(often	referred	to	as	a	job)	consists	of	the	duties	and	responsibilities
which	make	up	the	work	performed	by	an	employee.			Positions	can	be	categorized	into
occupations,	occupation	group,	GS	grade	levels	and	workforces	(all	described	below).

 Occupation	Group	or	Broad	Occupation:		An	occupation	group	is	a	group	of	associated	or
related	occupations.		Occupations	include	individuals	with	similar	knowledge,	skills,
abilities	and	characteristics	that	are	derived	from	education,	training	and	experience.	For
example,	accounting,	engineering,	and	teaching	are	three	different	occupations.
Occupations	have	a	wide	range	of	positions.		In	OPM’s	“Handbook	of	Occupation	Groups	and
Families,” 2	each	occupation	group	contains	multiple	series.			Example	broad	occupation
groups	are,	“Information	and	Arts	Group,”	“Mathematical	Sciences	Group,”	and	“Human
Resources	Management	Group.”

 Occupation	Series:	An	occupation	series	is	a	single	occupation;	a	subdivision	of	an
occupation	group	consisting	of	positions	that	are	similar	in	terms	of	work	and
qualification	requirement.		The	occupation	series	is	a	four‐digit	code	defined	by

2 From the OPM’s May 2009 occupation handbook: https://www.opm.gov/policy-data-oversight/classification-
qualifications/classifying-general-schedule-positions/occupationhandbook.pdf (accessed 10/12/2018).  

https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/occupationalhandbook.pdf
https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/occupationalhandbook.pdf
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OPM	(see	below).		The	occupation	series	is	the	most	detailed	description	available	of	
a	person’s	position.		

 Workforce:	A	workforce	is	the	group	of	employees	overseen	by	a	specific	agency.	
For	example,	the	A‐CW	is	overseen	by	the	Department	of	Defense	and	has	over	
three‐hundred	types	of	occupation	series	in	twenty‐three	broad	occupation	groups.			

 Lateral	move:		Lateral	moves	are	changes	in	positions,	occupations,	or	workforces	
without	promotion	or	change	in	paygrade.			

 Career:	A	career	is	the	series	of	positions,	roles,	and/or	responsibilities,	i.e.	the	sum	
of	all	work	experiences	a	person	has	over	a	lifetime.			

 Career	Progression:	Career	progression	refers	to	a	process	by	which	employees	
move	to	positions	with	higher	pay	and	more	responsibility.		In	the	Army	civilian	
workforce,	career	progression	generally	means	moving	to	higher	levels	of	the	
General	Schedule	(GS)	pay	scale	(described	below).			

These definitions are often used in combination with each other.  For example, the 
occupation group, “Medical, Hospital, Dental, and Public Health” includes series like nursing 
and physical therapy, and an example of a specific position would be “Nurse for the Army in 
GS-10.”  The occupation group, “Transportation” includes series like air traffic control and 
railroad safety, and a specific position would be “Air Traffic control for the Air Force in GS-12.”   

While the occupation series defines the category of work an individual does, the General 
Schedule (or GS for short) refers to a classification and pay system set forth by OPM to 
categorize each position according to the difficulty of the tasks performed, qualifications 
required to execute the work successfully, and the overall responsibility level of the position. It 
contains fifteen grade levels where GS-1 is the lowest level and GS-15 is the highest level.  
Details about the General Schedule are provided in the next section. 

 

General Schedule and Senior Executive Service Pay Systems 

Most white-collar positions in the United States government, including the A-CW, are 
governed by the “General Schedule” briefly defined above. Within any of the 15 grade levels, 
there are 10 “steps,” where each step represents an approximately three percent increase in 
salary.  Employees can receive “quality step increases” which are not automatic and are meant to 
reward performance, and employees can receive automatic step increases for performing in a 
position adequately for a certain amount of time.  For example, the on-the-job time required to 
receive an automatic step increase from Step 1 to Step 2 is 52 weeks, but the on-the-job time 
required from Step 9 to Step 10 is 156 weeks.  It would take approximately 18 years for an 
employee to automatically advance from Step 1 to Step 10 in any grade level without additional 
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performance-based quality step increases.  Thus, promotions represent important opportunities 
for individuals who wish to experience career progression in a reasonable timeframe.   

The range of salaries available for each GS grade level is public information.  As of January 
2018, the minimum salary on the GS schedule (GS-1, Step 1) is approximately $18,785 and the 
maximum salary (GS-15, Step 10) is $136,659.  The salaries in each pay band are not mutually 
exclusive; there is a slight overlap in salary at the top of one GS pay level and the bottom of the 
next highest GS pay level.   

The Senior Executive Service (SES) is a separate classification system that governs positions 
above GS-15.  It was created by the Civil Service Reform Act of 1978, and aimed to create a 
mobile, high-performing cadre of leaders that link political appointees with the rest of the federal 
workforce. Individuals selected for SES positions have honed executive skills and experience 
managing a broad array of responsibilities. The salary for an SES employee ranges from 
approximately $120,000 to $180,000 depending on the SES level.  The policies governing SES 
employees require them to be highly interchangeable to facilitate cross-agency collaboration.  
After 120 days in any SES position, an SES employee can be moved to any other open position 
with 15 days of notice.  However, while the policies that govern SES employees support 
mobility across departments, as of 2012 only 8 percent of SES employees held SES positions in 
more than one agency (McKinsey, 2012).  In 2016, the Obama administration issued an 
executive order that aimed to strengthen the SES by creating policies that increased SES rotation 
for agencies with 20 or more SES employees (OPM, 2016).  The goal is that 15 percent of SES 
employees rotate for a total of 120 days during fiscal year 2017.  This reform is currently 
underway.  Though rotation is not a stated government priority for GS employees, the GS and 
SES systems work in tandem, and promotion rates decrease as GS grade level increases.  

The Promotion Process  

Contrary to the perception that government promotions from one grade to a higher grade are 
automatic, the hiring process for most open positions in the federal civil service is competitive, 
merit-based process. In most cases, to receive a promotion, employees must apply.  All open, 
competitive positions for government workforces are posted on the Federal Government’s 
official employment site, USA Jobs, and are readily available to individuals searching for 
positions.   Specific eligibility requirements are defined in each position posting.  Some positions 
are open to current and former government employees while others are open to individuals inside 
or outside of government.  Some positions qualify for veterans’ preference3 while others have 
shortened application requirements for individuals with disabilities, and so on.   

                                                 
3 “By law, veterans who are disabled or who served on active duty in the Armed Forces are entitled to preference 
over others in hiring from competitive lists of eligible candidates.” (OPM, 2018a) 
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Another eligibility requirement is commonly referred to as “time-in-grade” requirements.  
This specifies the amount of time needed at each GS level to advance to the next, and individuals 
applying from outside of government must demonstrate commensurate non-government 
experience.  For example, candidates who apply for a position cannot be more than one grade 
level below the open position for opportunities between GS-12 and GS-15.  Exceptions to time-
in-grade requirements are rare, particularly in the upper echelons of the GS pay scale. 

Table 1:  Time in Grade Requirements for GS Positions 

GS Level 
Time in Grade 
Requirements 

Education 
Requirements 

Eligible 
Population 

Exceptions 

GS-5 and 
Below 

None 

GS-1, None; 
GS-2-GS-4, 

High 
School/General 

Educational 
Development 
[GED] and 

some college; 
GS-5, 

Bachelor’s 
degree 

All entrants at 
or below GS-5 

Direct Hire Authority4; 
special authority or 

Executive order; Training 
agreement agreed to by 
OPM; Hardship to the 
agency; Inequity to the 

employee; In some cases, 
where Federal employees 
have education or have 

gained previous experience 
outside of the Federal 

Government they can apply 
for positions that are open 

to the public. 

GS-6 to 
GS-11 

52 weeks in 
positions no more 
than two grades 

lower (or 
equivalent) when 
the position has 

two-grade intervals; 
one grade lower (or 
equivalent) when 

the position has one-
grade intervals  

 Bachelor’s 
degree 

Employees 
between GS-4 

and GS-10 

                                                 
4 “A Direct-Hire Authority (DHA) is an appointing (hiring) authority that the Office of Personnel Management 
(OPM) can give to Federal agencies for filling vacancies when a critical hiring need or severe shortage of candidates 
exists.” (OPM, 2018b)  
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GS-12 to 
GS-15 

A minimum of 52 
weeks in positions 
no more than one 
grade lower (or 

equivalent) than the 
position to be filled 

All require 
Bachelor’s 

degree; Some 
require 

Master’s 
degree 

Employees 
between GS-11 

and GS-14 

SES 

Mastery of 
Executive Core 
Qualifications 

[ECQs]; 
Demonstrated 

Executive 
Experience; 

Participation in an 
SES Candidate 
Development 

Program; Special or 
Unique 

Competencies; 
Review and 
Approval by 

Qualifications 
Review Board 

Not applicable 
No Set Grade 
Distribution 

Must have approval from 
Qualifications Review 

Board [QRB] 

 
Note that in the middle of the GS pay scale, positions can be classified at one-grade or two-

grade intervals.  This means that some occupation ladders have positions at GS-5, GS-7, GS-9, 
and GS-11, but not GS-6, GS-8, and GS-10, and some occupation ladders have a mixture of one 
and two-interval positions.  OPM’s policy on classifying two-interval vs. one-interval positions 
outlines nine factors that are considered when agencies classify positions to maintain alignment 
across occupations.  From OPM’s “Introduction to the Position Classification Standards” 
document5, the factors are: 1. Knowledge required by the position, 2. Supervisory control, 3. 
Guidelines, 4. Complexity, 5. Scope and effect, 6. Personal contacts, 7. Purpose of contacts, 8. 
Physical demands, and 9. Work environment.  The “Introduction to the Position Classification 
Standards” document on the OPM website also states that, “Agencies have the authority and 
responsibility to determine the proper grade intervals for work classified to series which may 
include different types of work”, and “there is nothing precluding classification to any grade 

                                                 
5 From the OPM website: https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-
general-schedule-positions/positionclassificationintro.pdf (accessed 10/11/2018). 

https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/positionclassificationintro.pdf
https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/positionclassificationintro.pdf
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level established by Title 5.” (OPM, 2009)  Thus, it appears agencies must operate within OPM 
standards when classifying positions into two-grade and one-grade intervals.  This becomes 
relevant in the discussion of the analytic sample in Chapter 5.   

In addition to the classification of positions as one-interval or two-interval, there are two 
types of promotions that are not competitive.   A promotion can occur due to the reclassification 
of a position because of a desk audit that includes a review of duties by a certified classifier who 
determines that substantively new and higher-graded duties and responsibilities have been added 
to an employee's position.  This method of promotion is called an “accretion of duties”.   

In addition to accretion of duties promotions, “career ladder” promotions are an exception to 
the norm that all promotions are competitive. The second type of non-competitive promotions 
are when an individual is hired with the potential for automatic promotion; when an individual 
has a “full promotion potential” several grade levels above the original grade level.  For 
example, an individual may enter as an analyst at GS-7, but have a full promotion potential of 
GS-9.  This means that the person hired for the position may be promoted to GS-7 and GS-8 
without re-competing the position if and only if the individual has demonstrated a “fully 
successful” performance on his or her annual performance appraisal and demonstrated the skill 
level to perform at the higher level.  The potential for “career ladder” promotions is usually only 
a few grade levels.  If a person enters at GS-8, the “full promotion potential” may only be GS-10.  
Both types of non-competitive promotions—accretion of duties and career ladder— are 
infrequent, particularly in the highest-grade levels of the GS pay scale.  

Additionally, agencies may deny these promotions for a variety of reasons, including lack of 
available funding, but denial of career ladder promotions based on sex, religion, race, and 
protected characteristics is not permitted.  There is a process for civilian employees who feel 
they have been wrongfully denied a promotion to file with the Merit Systems Protection Board 
(MSPB) to hear their appeal.  This is one of many protections offered to government civilians by 
the MSPB.   

The promotion process for appointments to SES is lengthier and contains higher standards 
than the promotion process for the GS schedule.  First, individuals apply for open SES positions 
and are rated and ranked by agency officials.   The highest ranked candidates are then reviewed 
by a Qualifications Review Board (QRB), which is a panel of independent SES employees who 
review candidates to ensure objectivity in the process. The QRB is looking for specific 
competencies or Executive Core Qualifications (ECQs).   If the QRB approves the candidate, the 
agency can appoint him or her to the unfilled SES position.   

The pay systems, promotion process, and time-in-grade requirements that are specific to 
government workforces provide important and necessary context for the analysis. In the next 
chapter, I provide a general conceptual framework for thinking about career trajectories along the 
occupation ladder.  
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Chapter 3: Analytical Context 

The approach taken in this dissertation examines career paths of employees in the A-CW. 
The important outcomes are promotion and turnover.  To understand these outcomes, the 
analysis relies on variables that capture the context of the work environment, such as the 
structure of the occupation ladder, expectations around promotion opportunity, and internal 
competition.  This section describes the relationships between the key variables, which helps 
frame the empirical analysis in later chapters.   

The stereotype of government employment is that an employee enters a position and climbs 
the ladder until retirement.  The “ladder” is a metaphor for career progression, e.g. moving to a 
higher level in the occupation hierarchy.  However, employees may encounter blockages 
sometimes referred to as “dead ends”, where progression is unlikely or not possible (Barnett, 
Baron and Stuart, 2000).  There are many crossroads at which employees’ lives take decisive 
turns which narrow the range of future opportunities and thus influence career outcomes (Blau et 
al., 1956). This highlights the importance of analyzing blockages in the occupation ladder and 
the career paths that result from those blockages, i.e. those who climb the ladder versus those 
who anticipate blockages or for some other reason change tracks to attain a more appealing end.  
Factors such as whether the workforce is expanding or contracting, retention rates, historic 
promotion rates, and internal competition may slow or eliminate the chances for promotion and 
influence an employee’s opportunities in a given time period (Barnett, Baron and Stuart, 2000).  
The way employees are supported by their managers and peers also may change the employee’s 
desire to stay or go.  These factors also contribute to an employee’s expectations regarding 
advancement.   

It is assumed that most employees think ahead about possible paths for advancement, and 
expectations for advancement are constantly updated based on experience and organizational 
dynamics.  Therefore, we can think of a career as an account of a person’s work experience that 
came to be because of a series of successive choices in successive time periods influenced by 
factors related to both the employer and the employee. This analysis posits that some position, 
occupation, and workforce changes initiated by employees may be deliberate strategic 
maneuvers made by employees to increase chances at career progression in future time periods 
(Barnett, Baron and Stuart, 2000).   

There are four dimensions of employee movement, which are not mutually exclusive:  up and 
down6 in the hierarchy, across positions within the same occupation, across occupations, and 
between employers (or in the case of the government, departments or agencies).  One can 

                                                 
6 Historic demotion rates are between one to two percent of all upward, lateral, and downward moves each year.  
Given the relatively infrequent event of a demotion, this study does not analyze demotions specifically.  



 11 

imagine how the combinations of changes in grade level, occupation, and workforce could be 
small or large in terms of day-to-day responsibilities, tasks completed, and environment.  
Employees may prefer some changes over others.   For example, an accountant might be willing 
to change employers, but unwilling to leave accounting, or a nurse might want to stay with the 
same employer, but leave the medical occupation.  Conventional wisdom suggests that the way 
people make decisions involves a combination of individual values and preferences, the 
individual’s resources, and the decision environment.  To the extent that employees have similar 
values and preferences and face similar decisions environments, some career paths may be more 
common than others and patterns may emerge.  

The movements available to the employee are not mutually exclusive avenues for career 
advancement, e.g. one can change occupations and workforces concurrently, and they might be 
viewed as deliberate strategic maneuvers made by employees to improve their chances at career 
progression in future time periods.  Figure 1 below depicts a typical career crossroads that an 
employee faces in each period.  This includes changes in occupation, workforce, and grade.  The 
employee could also be content where he is and choose to stay, which is represented in gray in 
the figure. (Note: the diagram is a simplified insofar as it only depicts the possibility of 
promotion or lateral moves in three dimensions: occupation, grade level, and workforce.  
Employees may also change positions within the same broad occupation group.)  
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Figure 1: Occupation Ladder Crossroads 

 
The employee may want to move up in the occupation ladder due to the desire for 

professional growth, more responsibility, more pay, different colleagues, or a new scope of work.  
Due to variation in demand and other organizational factors, not all occupation ladders have 
equal potential for promotion.  Therefore, if promotion is desired, the employee will evaluate the 
environment and develop expectations about whether an opportunity will become available and a 
promotion will occur.   

An example of this is depicted in Figure 2 below.  The red “X” is symbolic of a lack of 
expected promotion in the occupation ladder.  If promotion in the employee’s current position is 
expected to be low or not possible, the employee can move laterally to a new occupation or 
workforce within DoD.  Lateral moves to new positions may have more promotion opportunity 
than the employee’s original position in the workforce and the employee may end up with 
subsequent promotions as a result.  To this end, one reason for rates of inter-organizational 
position change may be absence of internal opportunity.  In Figure 2, the black arrows represent 
possible upward and lateral moves to new occupations in the A-CW or in another DoD civilian 
workforce that could eventually lead to promotion.  Lateral moves could be lead to future 
promotions, but they may not be necessary. Employees who apply for and receive positions for 
which they are qualified in new occupations at higher grades eliminate the need for a lateral 
move. 
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Figure 2: Occupation Ladder Crossroads: Lack of Promotion Opportunity 

 
Independent of the motivating factors leading to the departure, the psychological stages 

associated with the decision to “quit” are similar.  Mobley’s influential retention framework 
published in 1977 depicts these psychological stages of employees’ decision to leave a position. 
This process starts with an evaluation of the current position and ends with the decision to quit or 
stay. 

A refined version of Mobley’s 1977 framework to describe a situation where the cause for 
turnover is the combination of a desire for upward mobility and low expected probability of 
promotion is in Figure 3.  The critical step in this analytic framework is the evaluation of the 
current occupation ladder (Figure 3, Step 2).  In this step, an employee considers the likelihood 
that there will be an opportunity at a higher-grade level in the current occupation ladder and the 
likelihood that he will be promoted to the open position.     
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Figure 3: Phases of the Quit/Stay Decision in this Analysis 

 
The psychological stages associated with the decision to leave one’s current position for 

greater chances of a promotion in the context of this analysis are depicted in Figure 3.  The 
employee starts out evaluating the current position and determining if he wants a promotion.  If 
the employee is content, he will stay in the same position.  If an employee desires an increase in 
pay and responsibility, the employee will consider the possibility of promotion within the 
occupation ladder.  If the expected likelihood of promotion is low, the employee will consider 
alternatives and compare them to the current position.  If the alternatives are perceived to be 
favorable, he will apply to these positions.  If the application is successful, he will leave the 
current position for the more favorable position.  If the employee desires promotion, but there are 
no favorable alternatives available, the employee will continue to search for favorable 
alternatives (Step 3 below) until one is found or the current position becomes more desirable.  
New opportunities may or may not be within the current occupation group or workforce. 

In Step 2 above, an employee considers the chances that a position will open at some point in 
the future and whether a promotion will occur.  There are two key factors that shape employee 
expectations around promotion: the likelihood that a position will become available and internal 
competition for that position.  
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While many organizations are shaped like pyramids (DiPrete, 1987), the occupation ladder 
may not be shaped like a pyramid (Brüderl, Preisendörfer and Ziegler, 1993; Stewman and 
Konda, 1983).  Due to changes in strategy, planning techniques, turnover, or work demands, it’s 
possible that a position’s “hierarchy” intentionally or unintentionally does not resemble the 
pyramid structure.  For example, a hierarchy could be shaped like a diamond or oval, with many 
positions in the middle, but relatively few at the top or bottom, and there are numerous other 
“shapes” that a hierarchy could take-on.   

 Over the course of a career, two employees could face vastly different promotion 
contexts, e.g. the environmental conditions of occupation ladders, in different time periods that 
could impact their career outcomes.  An employee could also move laterally to position himself 
more favorably for promotion in later time periods.  An employee faced with unfavorable 
conditions in the current occupation ladder could also leave employment with the DoD civil 
service altogether. The way these factors interact—individual characteristics, career experience 
variables, and environmental factors such as the structure of the occupation ladder—may lead 
employees to exit the A-CW, particularly when expectations for vacancies are low and 
expectations for internal competition are high.  The resulting career patterns that are associated 
with the environmental features of occupation ladders are the subject of this investigation.   

The next chapter builds upon this analytical context by exploring the related literature and 
ways in which this analysis will contribute. 
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Chapter 4: Literature Review  

How people make decisions about whether to seek new job opportunities (inside or outside 
an organization) and how they proceed along occupation ladders to create highly varied career 
trajectories has been explored in the fields of economics, sociology, management, psychology, 
and others. In this chapter, I provide an overview of some of the most relevant literature on 
promotion and turnover and the factors that influence them including employee job satisfaction. I 
also briefly cover the research pertaining to features of organizational hierarchies and occupation 
ladders and the specific context of government employment and the civilian workforces of the 
DoD.  

Promotion 

First, I review economic theories of promotion before discussing the sociology research that 
is directly linked to the analytical context; e.g. demand side factors like the shape of the 
occupation ladder and other environmental features of the organizational hierarchy.  

Information, Education, and Promotions 

Some economics research focuses on the information content of promotion; the amount of 
information employees and employers have and how they respond to that information.  There is 
little resolution as to whether learning is asymmetric or symmetric.  Overall, the literature 
suggest that reality lies somewhere between perfectly asymmetric and perfectly symmetric 
learning (Pinkston, 2009; Schönberg, 2007).  Employer learning is a dynamic continuum where 
the “leaking” of a worker’s productivity to competitors can result in bidding wars and higher 
wages for the employee even though the employee has equal productivity across firms.  
Asymmetric information can also result in employers not raising wages for more able employees 
until competing firms start bidding up wages (Bernhardt, 1995).  

In addition to information symmetry, economics research on promotion focuses on the 
returns to skills and education.  “Promotion, Turnover, and Discretionary Human Capital 
Acquisition” by Scoones and Bernhardt in 1998 theorizes about the returns to firm-specific skills 
versus more general skills.  The model predicts that due to asymmetric information, individuals 
will invest in firm-specific capital instead of general capital, even though general capital is a 
better investment.  Initially, the employer promotes the individual who invested in firm-specific 
capital, but since the individual who invested in firm-specific capital is less competitive on the 
broader market, wages may be impacted in future periods.  However, the authors do not test 
these relationships empirically, as a data set that would allow the separation of firm-specific 
human capital and general human capital while accounting for total labor market experience and 
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tenure in a specific firm is hard to find.  Still, the takeaway is that returns to firm-specific capital 
and general capital may differ in systematic ways.  

The signaling value of promotions can be captured empirically by comparing the promotions, 
wages, and education, of individuals with high school degrees, college degrees, master’s degrees, 
and Ph.D.’s (DeVaro and Waldman, 2012).  The premise is that the expected ability of a master’s 
degree holder is different than that of someone who only earned a bachelor’s degree, and 
promotions relate back to this expected difference.  There is evidence that supports the theory 
that the signal associated with a first promotion is less when an individual’s education level is 
high than when education level is low.  This is because the expected performance of someone 
with less education is less than that of someone with higher education, and thus, when a less 
educated worker is promoted, other firms significantly update their beliefs about that worker and 
in turn, raise the wage offering for that worker more than that of the educated worker (DeVaro 
and Waldman, 2012).  Despite several unresolved issues, incorporating the signaling value of 
education extends research that assumes employers make promotion decisions strictly based on 
ability.  It is relevant insofar as education may be related to both promotion and turnover; more 
educated employees may be promoted faster, and more educated employees may also be 
recruited to new employers. 

Gender as a Determinant of Promotion  

This section discusses a social determinant of promotion: gender.  The promotion and career 
progression of women is a sub-topic in the promotion literature.  In a large data set of U.S. firms, 
women only account for 2.5 percent of the five highest-paid executives across firms and 
industries (Gneezy, Niederle and Rustichini, 2003; Niederle and Vesterlund, 2007).  The wage-
gender pay gap, and the overall representation of women in the upper echelons of the business 
world are a catalyst for these investigations.   

Women are held to stricter standards in the promotion process; they have been found to 
received lower performance ratings than men, and women also had to receive higher 
performance ratings than men to get promoted (Lyness and Heilman, 2006; Winter-Ebmer and 
Zweimüller, 1997).  These findings reinforce “lack of fit” ideas, where women receive 
systematically lower performance ratings than men because they are perceived not to have the 
qualities necessary for a typically male-dominated role.  This suggests that there may be bias 
against women in performance evaluations.  Increasing transparency in the promotion process by 
way of procedures and requirements could, in turn, increase accountability for decision makers, 
resulting in more fair promotion decisions (Powell and Butterfield, 1994).  Overall, the literature 
shows that women and minorities fare better in the civil service than in private sector 
organizations with relatively opaque promotion policies and processes (see section on civil 
service research below).   

The literature also suggests that women engage and respond to competition in different ways 
than men.  In single and mixed-gender lab experiments, as the competitiveness of the 
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environment increases, the performance of men increases, but not the performance of women 
(Gneezy, Niederle and Rustichini, 2003).  Additionally, men select into competitive promotion 
processes 73 percent of the time when women select into competitive promotion processes just 
35 percent of the time.  Under piece-rate pricing conditions, where pay is certain and does not 
depend on the performance of others, women perform better than they do in the absence of these 
conditions.  Also, on average women perform better when women compete only against women, 
and when women chose their incentive structure there are no significant differences in 
performance by gender (Niederle and Vesterlund, 2007). The traditional reasons given for the 
underperformance of women (e.g. time spent on the job and discrimination) do not explain the 
results.   

In sum, the policies that govern promotion and pay have important implications for women’s 
engagement and performance; policies can both deter or encourage women to participate and 
perform.  The findings suggest that in the civil service women may apply for promotions at 
lower rates than men independent of who receives the promotion.  However, even if there isn’t 
direct or indirect discrimination in the promotion process, it is still possible that the upper ranks 
of an organization lack diversity due to differential qualifications or work experiences of women. 

Turnover and Retention  

Definitions are also important in the study of turnover (or retention); turnover can be job 
based, occupation based, and employer based.  It can also be voluntary or involuntary; an 
employee’s decision to quit vs an employer’s decision to terminate.   

Retirement is a distinct type of voluntary turnover where the incentives to retire differ from 
those who make job or employer changes mid-career.  From 1970 to the late 1980s, early 
retirement across sectors increased substantially with evidence that demand side factors 
primarily motivated the increase (Idson and Valletta, 1996).  Also, retirement was found to be 
the primary reason for separation among DoD civilian employees in the early 2000s. “The rate of 
separation [from the DoD civil service] was just over 8 percent, and nearly half of all separations 
can be accounted for by retirement” (Gates et al., 2006).  These changing demographics 
provoked concerns over whether the federal workforce will have the necessary balance of 
experience and skills to meet requirement, but it also could have an indirect effect of increasing 
retention for younger people by opening more opportunities for promotion (Asch et al., 2016). 

Both voluntary, involuntary, and turnover attributable to retirement are collapsed together in 
most of the turnover research, despite the need to differentiate between the different types (Shaw 
et al., 1998).  Many studies use aggregate turnover measures and conduct correlations with a 
multitude of both intrinsic and extrinsic factors, and find evidence that support multiple 
relationships, without modeling the relationships explicitly (Cotton and Tuttle, 1986; Griffeth, 
Hom and Gaertner, 2000).   
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There are many reasons for turnover, but the relative importance of each reason and the 
strength of the factors that influence turnover is less understood.  In a meta-analysis of 72 
studies, the authors find that most models are only able to predict 10 to 15 percent of the 
variance in voluntary turnover decisions (Griffeth, Hom and Gaertner, 2000).  Despite the 
inconclusive and sometimes conflicting results within the thousands of articles published on 
employee turnover, there are salient findings across studies.  Next the individual factors, 
workplace factors, and economic factors related to turnover are explored (Muchinsky and 
Morrow, 1980).   

Individual Factors Related to Turnover  

Consistent across cross-sectional and longitudinal retention studies is a negative relationship 
between tenure and turnover (Abowd, Kramarz and Roux, 2006; Jovanovic, 1979; Topel and 
Ward, 1992).  The longer an individual is in a job, the less likely it is that he will leave the job.  
In the seminal article by Jovanovic published in 1979 titled, “Job Matching and the Theory of 
Turnover,” he proposes a long run equilibrium model—where wages equal the marginal product 
for all workers that demonstrates how employee tenure is based on the worker-employer match, 
and employees have a nondegenerate distribution of productivity across different jobs.   
Jovanovic’s model predicts that workers will stay in jobs where they are relatively productive 
and leave jobs where they are unproductive.  This is consistent with the theory that productivity 
is associated with wage growth, which is in turn associated with low turnover (Galizzi and Lang, 
1998).  Like the Hirschmanian effect suggests, average wages of other similar employees are a 
predictor of future wages, and wage growth, in turn, results in retention.  However, while it is 
ubiquitous in the literature that turnover decreases with seniority, recent studies using 
longitudinal data show returns to seniority are varied, i.e. not strictly increasing (Munasinghe and 
O’Flaherty, 2005).  For example, poor external economic conditions weaken the relationship 
between tenure (seniority) and wage growth (Idson and Valletta, 1996). 

Formal education is typically necessary for most white-collar civil service jobs, but formal 
education is not the only way to attain new knowledge.  After formal schooling, there are 
apprenticeships, on-the-job training, internships, and learning from experience.  The question is, 
what is the rate of return on educational investments, and do educational investments explain 
workforce outcomes like retention?  These are the questions Jacob Mincer set out to answer in 
his paper, “On the job training: Costs, Returns, and Some Implications,” and the primary result is 
that investing in training happens more for younger workers who stand to reap the benefits from 
the training for a longer period, while older workers invest less in education (Mincer, 1962).  
This means that young employees may leave the civil service to return to school so they can 
benefit from higher wages for entirety of their career.  More promotion opportunity may not 
change the decision to continue schooling.  Individuals who acquire new human capital through 
formal schooling mechanisms often “upgrade occupations” upon completion of their training 
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(Sicherman and Galor, 1990), and are therefore less likely to be retained because of their 
schooling.   

Substantial literature exists examining the relationships between race, gender, and turnover 
as well.  Though there are examples of studies that find there is no difference in retention 
between race and gender (Griffeth, Hom and Gaertner, 2000), scholarly consensus is that 
research pertaining to race and retention should include variables that characterize demographic 
diversity in the workplace instead of stand-alone race variables.  For example, the beliefs of 
senior management on diversity may moderate the recruitment and promotion of a different race.  
Few studies examine attrition of minorities and non-minorities and simultaneously account 
representation of the minorities in the workplace as an explanatory variable.  The same goes for 
the study of gender and retention: the relationship between gender and turnover may be 
moderated by gender congruence in teams or in supervisor-employee relationships.  For 
example, in a sample of public school teachers and principals, it was found that gender played a 
role in turnover insofar as male teachers displayed lower satisfaction and were more likely to 
turnover under female principals; and there is also evidence that employees are more satisfied 
and report lower turnover intention when teachers are supervised by an “own-race” principal 
(Grissom, Nicholson-Crotty and Keiser, 2012).  Overall, the mixed and context-specific results 
imply that the gender and race may play an important role in stay-leave decisions in the civil 
service (Marquis et al., 2008).   

Workplace Factors Related to Turnover  

Workers evaluate their individual “fit” with the firm, potential productivity, and the long run 
value of employment opportunities when making quit decisions.  To evaluate the value of 
employment, workers consider the wage structure.  The relationship between wage structures and 
voluntary turnover is empirically supported at the individual, organizational, and industry levels 
(Shaw et al., 1998).  When output is easy to measure, employees often get paid per individual 
output.  Others have a guaranteed salary and benefits level that is not specific to individual 
productivity.  Input measures (like past experience) or average productivity across all workers 
(Lazear and Shaw, 2007) are sometimes used as substitutes for individual productivity.  When 
estimating future pay, average wages of other workers at the firm are a predictor of wage growth.  
To this end, relative pay is a factor in how employees perceive their workplace.  Turnover 
declines as expected future wage growth in the present firm increases, but turnover also increases 
as the expected value of outside opportunities increases (Galizzi and Lang, 1998).  Alternatives 
to traditional wage systems like piece rate pay systems are also popular and linked to 
productivity gains around 20 percent (Shearer, 2004).  Overall, the wage structure cannot be 
ignored in stay vs leave decisions.  For example, employees may leave the GS system because it 
is too rigid, formulaic, and does not offer enough salary growth.   

Specific to government workforces, a special study published by the United States Office of 
Personnel Management examines the use of recruitment, relocation, and retention incentives—
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the “3Rs”, which commenced after the Federal Employees Pay Comparability Act (FEPCA) was 
approved in 1990.  FEPCA gave authority to offer one-time bonuses of up to 25 percent of basic 
pay and it allows for biweekly retention pay of up to 25 percent.  One key finding is that 
technological and highly skilled occupations dominate the 3Rs, and that the use of the 3Rs 
resembles private sector use.  Another finding is that these tools tend to be given in amounts 
significantly below that which is authorized by law, suggesting that they are underutilized or that 
the maximum amount is unnecessary to relocate, recruit, or retain high quality employees.  
While additional monetary incentives may help increase the appeal of public sector employment, 
the paper only presents descriptive evidence of their use and does not attempt to quantify the 
effectiveness of the 3Rs empirically.  

Health insurance, retirement programs, flexible workhours, the ability to telecommute, 
having friends at work, and free meals are all examples of benefits beyond traditional pay 
structures.  Older workers are more likely to value pension benefits and high quality health 
insurance compared to younger workers who prefer stock options and state of the art technology 
(Lazear and Shaw, 2007), and workers who value these benefits are less likely to be retained at 
firms that do not offer them (Jovanovic, 1979).  To this end, firms offer the optimal wage and 
benefit combination to attract the workers it desires.  This is a theory of “equalizing differences” 
or “compensating differentials” that equalizes the total monetary and nonmonetary advantages 
and disadvantages among various work activities, e.g. how much is a worker willing to take in 
the wage/benefit combination in exchange for performing a job function (Rosen, 1986).  By 
looking at workers’ career trajectories under multiple employers, there is some evidence that 
employees are willing to substitute pay for benefits, though much work remains in this space, 
especially when assigning monetary value to non-monetary benefits (Lazear and Shaw, 2007).  
This is important because the civil service is notorious for non-pecuniary benefits such as 
mission-oriented work, job stability, and pension funds.  

Beyond pay and benefits, other employer attributes and features of the workplace also relate 
back to turnover.  Models of the relationship between employee voice and turnover are many.  
Voice comes in many forms; some examples are surveys, suggestion systems, employee-
management meetings, counseling services, ombudsman, non-management task-forces, and 
question and answer programs.  Unions are also a mechanism for expressing dissatisfaction and 
negotiating with management, and voice is posited to be an important factor in employee 
unionization (Freeman, 1984).  The premise is that individuals have two options when they are 
dissatisfied:  they can exit or they can express dissatisfaction to remedy the situation.  After 
controlling for known predictors of turnover such as wages, fridge benefits, and unemployment, 
using populations of nurses in hospitals, Spencer finds a statistically significant and negative 
relationship between number of employee voice mechanisms and turnover (Spencer, 1986).  This 
does not tell us about the quality of the mechanisms, but suggests that opportunities for 
employees to express voice increases job satisfaction and lowers turnover.  
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Perceived organizational support (POS) is defined as an employee’s general belief that their 
employer values their contribution to the organization and cares about their well-being.  
Examples of factors that influence POS are changes in fairness, supervisor support, 
organizational rewards, opportunity for growth and progression, and favorable job conditions.  
The literature on POS often measures reciprocation, and the positive ways that high levels of 
POS influence employee behavior and firm outcomes.  For example, POS is linked to 
organizational commitment, which is in turn linked to intentions to stay with an organization 
(Porter et al., 1974).  Organizational commitment has been found to be a stronger predictor of 
retention than any satisfaction measure (Porter et al., 1974; Somers, 1995), yet there is some 
overlap in the definition of job satisfaction and organizational commitment.  Like satisfaction, 
organizational commitment is typically measured (imprecisely) in surveys, and changes in 
attitudes towards organizational commitment can be found in survey data two months prior to an 
employee’s departure (Porter et al., 1974; Somers, 1995).  If survey analysis is timely, this 
suggests that efforts could be made to improve the situation for employees with low 
organizational commitment before turnover occurs.     

Organizational culture is another potential source of satisfaction or dissatisfaction with the 
workplace, which may impact turnover.  In 1992, a study was conducted of 904 college 
graduates in six public accounting firms and found that organizations that emphasized 
interpersonal relationships retained employees for 14 months longer than organizations that 
emphasized work tasks (Sheridan, 1992).  The increase in retention applied to both strong and 
weak performers, but the survival rates in the task-oriented firms were lower for weak 
performers.  In other words, weak performers are more likely to turnover in firms that emphasize 
tasks over relationships.  To the extent that the Army, Navy, Air Force, and OSD have distinct 
cultures, “personalities” or brand identities (Builder, 1989; Oh and Lewis, 2007), these cultures 
may impact turnover trends.   

Although there are differences between the active components and the civil services; to the 
extent that the organizational culture of each of the active components is also characteristic of 
the civilian workforces, these cultures may impact promotion and turnover outcomes.  The extent 
to which this is true is unclear.  The active components are said to emphasize individual 
development while the civil services are said to emphasize organizational performance, perhaps 
that the expense of the individual. “Civilian agencies orient career patterns to cultivate stability, 
expertise, and predictability to ensure performance at the expense of leadership development” 
(Oh and Lewis, 2007).  Indeed, one study found that approximately 25 percent of all voluntary 
turnover occurred because of dissatisfaction with career development opportunities (Bidwell, 
2011).  This implies that lack of professional development could be a cause of turnover in the 
civil service relative to the active components.  
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External Economic Factors Related to Turnover  

A meta-analysis on job satisfaction over time tested the hypothesis that strength of the 
relationship between job satisfaction and turnover is counter cyclical as it relates to 
unemployment:  that is, when there is a strong and negative relationship between job satisfaction 
and turnover, economic times are good, and when there is a weak and negative relationship 
between job satisfaction and turnover, economic times are bad.  In other words, do external 
market conditions affect job satisfaction as it relates to turnover?  There is support for this 
hypothesis, indicating that both turnover and the intent to leave are influenced by external 
opportunities (Carsten and Spector, 1987).  This finding is directly relevant to the study at hand 
and the use of the FEVS from years 2013 and 2014.  The relatively positive economic conditions 
in these years should be taken into consideration when interpreting the findings from the 
exploratory analysis in the fourth research question.  People may report relatively less job 
satisfaction than they would in more challenging economic conditions.  This is consistent with 
the finding that the presence of alternative employment opportunities is related to employee 
turnover (Mortensen, 1988; Spencer, 1986).   

Features of the Occupation Ladder and Organizational Hierarchy 

Structural characteristics of the employer also influence the opportunities and choices 
employees have throughout their careers and subsequent career outcomes; choices that pertain to 
both promotion and turnover.  Personnel records often find that organizations are shaped like 
pyramids, with declining numbers of jobs at higher levels (Stewman, 1986; Stewman and Konda, 
1983).  The pyramid structure matches expectations for salaries, with higher salaries at the 
highest levels of the pyramid.  Characteristics of the organizational hierarchy and the location of 
jobs on it affect the rate of job shifting: it is typically assumed that the closer a job to the top of 
the ladder, the harder it is to get promoted, and the slower the job shift (Althauser, 1989; 
Althauser and Kalleberg, 1990). Therefore, the shape of the hierarchy indicates the number of 
positions that are low-paying, mid-paying, and high-paying.  Stacking position-levels one on top 
of the other can reveal the number of potential competitors for a higher job (Rosenfeld, 1992).  

The probability of promotion to higher levels of the hierarchy is influenced by factors such as 
the distribution of possible vacancies, the number and quality of competitors for higher positions, 
and the occupation ladder “end-point”, e.g. the highest salary and level available in a career.  
However, not always do these stacked opportunities look like the shape of a pyramid.  
Sometimes the stacked opportunities narrow and form the shape of a Venturi tube7 (Rosenfeld, 
1992; Stewman, 1986) or a bottleneck, which represent a point of congestion or blockage.  

                                                 
7 A Venturi tube is referenced as a particular hierarchical shape characterized by an, “hourglass promotion effect… 
where promotion probabilities accelerate, then decelerate at a middle grade, and then accelerate once again towards 
the top of the organization.” (Stewman and Konda, 1983) 
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Multiple grade ratios, calculated from the relative number of employees in adjacent grade levels, 
and vacancy arrivals at a level can be used an approximation of the internal competitiveness that 
exists for position and how it changes at different organizational levels (Rosenfeld, 1992).  To 
this end, measures of the career hierarchy are inextricably linked to promotion opportunity. 

Other authors use yearly promotion rates by grade level as the measure of mobility at 
different levels.  For example, level specific opportunity was found to have direct effects that 
increased individuals’ promotion rates and modified the effects of other variables (Barnett and 
Miner, 1992; Bidwell, 2011).  Thus, the effects of work-experience tended to be over-estimated 
without consideration of promotion opportunity, while in some cases sex, race, or nationality 
effects were underestimated (Bruderl, Preisendorfer and Ziegler, 1993).  For example, if more 
women enter in occupations or positions with higher (or lower) promotion rates, and information 
on the hierarchy is not included in the analysis, researchers may falsely conclude that women 
have higher promotion chances when it is an unequal distribution of opportunity that is partially 
driving the outcome.  To this end, considering hierarchical structure and levels, and transitions 
within that structure (promotion, turnover, etc.) is necessary to ensure analyses do not falsely 
attribute variation in promotions to individual characteristics instead of the unequal distribution 
of opportunity (Bruderl, Preisendorfer and Ziegler, 1993). A summary of the measures of the 
occupation ladder that can be found in the literature- both structural and transitional- is included 
in Table 2. 

Table 2: Summary of the Salient Features of the Occupation Ladder and Organizational Hierarchy 
in the Literature 

Article Measure; Definition of 
Measure  

Advantages of Measures Disadvantages of Measures

White, Harrison C. 
"Chains of 

opportunity." 
(1970) 

Vacancies: No. of 
vacancies that exist in 
the grade level above 
at any point in time 

Concrete measure of 
open positions 

Not all mobility is vacancy‐
driven; Few researchers can 

attain vacancy data  

Stewman, Shelby, 
and Suresh L. 

Konda. "Careers and 
organizational labor 

markets: 
Demographic 
models of 

organizational 
behavior." (1983) 

 Multiple Grade Ratios: 
Considers new job 
creation (growth or 

contraction), 
retention, promotion, 
and vacancies; Cohort 
Size: New entrants at 
the bottom of the 
hierarchy at the 

beginning of each year 

Multiple grade ratios 
represent a 

comprehensive 
approximation of the 

influence of the 
hierarchical structure; 
Determines if there are 
differences in mobility 
for large vs. small 
(annual) cohorts, 

accounting for seniority 

Combined metrics doesn't 
reveal the importance of 

each; Controlling for cohort 
size assumes all entries are 
at the bottom; does not 
consider external entry 
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DiPrete, Thomas A. 
"Horizontal and 

vertical mobility in 
organizations."  

(1987) 

Number of Vacancies 
Filled; Number of 
vacancies filled that 
year from all internal 
sources; Number 

Eligible for Vacancy; 
Number eligible to 

move from one grade 
level lower in the 
preceding year or 
outside of the 

divisional job ladder 
but within the same 

occupation 

Controls for the 
possibility that the filling 

of many vacancies 
would exhaust the 

queue in the divisional 
ladder and increase 
boundary crossing; 

Reveals how the level of 
competition varies 

among sources "near 
and far" from the 

vacancy 

Requires vacancy data; All 
candidates (especially 

further from the vacancy) 
may not be candidates for a 

vacancy  

Brüderl, Josef, Peter 
Preisendörfer, and 

Rolf Ziegler. 
"Upward mobility in 
organizations: the 
effects of hierarchy 
and opportunity 
structure." (1993) 

Promotion Rates; The 
number of workers 

above a level 
promoted during a 
year, divided by the 

number of workers on 
that level at the 

beginning of this year; 
Rank/Level; Seven level 
hierarchy based on 

position‐type; Waiting 
Times; Time to 

promotion, demotion, 
exit, transfer, or end of 

data collection 

Controls for 
"opportunity bias" by 

accounting for 
Rank/Level 

Not used together with 
grade ratios, retention 
rates, or external entry 

rates; Waiting times could 
be interpreted as a 

response to the features of 
the occupation ladder, i.e. 

an indirect measure 

Barnett, William P., 
James N. Baron, and 

Toby E. Stuart. 
"Avenues of 
attainment: 
Occupation 

demography and 
organizational 
careers in the 
California civil 

service."  (2000). 

Pay advancement; 
Number of salary 
grades in each 

employee's job class; 
Internal competition; 
Number of incumbents 
in each employee's 
detailed occupation 
group; Salary ceiling; 
Lagged salary and 
salary ceiling to 

account for current 
job‐salary potential 

Pay advancement is an 
alternative to "grade 
ceilings”; Internal 

competition permits for 
characterization of 
specific occupations; 
Salary ceiling measure 
may be important for 

those close to the ceiling 
where growth may be 

slower 

Internal competition 
measure does not account 
for varying numbers of 

incumbents at each level; 
salary ceiling measures 

could be combined into one 
measure, e.g. distance from 

grade ceiling 
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Bidwell, Matthew. 
"Paying more to get 
less: The effects of 
external hiring 
versus internal 
mobility." (2011) 

Rank/Level/Title; 6 
level rank system 
based on titles; 
Entry/Exit; Group 

turnover proportion, 
group hire proportion; 

Grade Ratio: The 
number of workers 
located one rank 

below the focal job in 
the same division with 
the same title divided 
by the number of 
workers in the focal 
job, averaged across 

years. 

Title works as a proxy for 
organizations without 
"paygrades"; Measuring 
both current year and 

year of entry controls for 
unobservable factors 
that might make the 

firm more likely to hire 
from outside; Taking the 
average of the grade 

ratios minimizes impact 
of temporary shocks  

Rank/Level/Title may not 
translate across workforces; 

focus on internal vs. 
external hiring not 

considered; average grade 
ratios not as precise as 

yearly ratios 

Bidwell, Matthew, 
and J. R. Keller. 

"Within or without? 
How firms combine 

internal and 
external labor 
markets to fill 
jobs."(2014) 

Job Size; Number of 
employees in a job at 
the beginning of each 

year; Exits; Total 
number of exits by 
type; Growth in Jobs 

Demanded; Percentage 
change in the number 
of incumbents on the 
last day of the current 

year  

Accounts for any 
potential scale effects of 

staffing decisions; 
Includes retention, 
promotion, and 

expansion/contraction 

Unclear what staffing 
effects may be; Vacancy 
data would be superior 

   
Typically, researchers account for the structure of the occupation or organizational structure 

by adding single controls for hierarchical level or wage, but if opportunity varies both within 
occupations and across grade levels, introducing a level variable (including a wage variable) 
would not be representative of the opportunity structure, leading to potentially biased measures 
of the direct effects of individual characteristics.   

Another way around using metrics that capture the shape of the occupation ladder and 
potential opportunity and competitiveness at different levels is by using a series of occupation 
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dummies, “which takes away a great deal of the potential opportunity bias” (Bruderl, 
Preisendorfer and Ziegler, 1993).  However, using direct measures of the shape of the occupation 
ladder would lead to more precise estimations since promotion opportunity can vary non-linearly 
within occupations.  

Larger Context for Army Civilian Workforce  

Economic Determinants of Public Sector Employment  

In George Borjas’s paper, “The Wage Structure and the Sorting of Workers into the Public 
Sector,” he shows empirically that the compression of the distribution of wages in the public 
sector is causing high skill individuals to work in the private sector.  Borjas argues that it’s not 
enough to compare statistically similar individuals across the public and private sectors, but 
rather that we must consider the entire distribution, of wages and individuals across sectors 
(Borjas, 2002).  In the private sector wage inequality, has risen markedly because the upper tail 
of high earners has grown (Autor, Katz and Kearney, 2006).  Variance in pay has also risen 
within occupations, between occupations, and within and between firms (Lazear and Shaw, 
2007).  The opportunity for increases in monetary and non-pecuniary benefits in the civil service 
are small due to the rigidity of the GS pay structure, which may drive higher-skilled individuals 
to the private sector where there is higher variance in pay and thus, the opportunity to earn more 
money.   

Psychological Determinants of Public Sector Employment  

Private sector employment and public-sector employment are not perfect substitutes for one 
another.  Individuals self-select into the public vs private sector based on factors like risk-
aversion or motivation that are beyond the control of the employer.  

In 1981, Bellante and Link published an article that measured risk-aversion in public vs. 
private sector employees.  They used a series of questions related to the purchase of insurance, 
use of seatbelts, use of drugs and alcohol, as well as other approximate indicators of an 
individual’s risk preferences, and they combine this information with a real assessment of actual 
risk in the public sector vs. private sector.  “Overall the study confirms that labor force 
participants correctly perceive that less risk is attached to public sector employment, and they act 
on this information” (Bellante and Link, 1981).  One limitation of this study is that the authors 
do not include job stability in their empirical model, but even with recent pay freezes and 
furloughs, government employment is relatively stable (Nataraj et al., 2014).   

Although scholarly consensus is that work values or “mission” matters, attempts to link 
public-service orientation with motivation and performance have produced mixed results, finding 
various levels of commitment, performance, and career achievement (Alonso and Lewis, 2001; 
Crewson, 1997; Naff and Crum, 1999; Rainey, 1982).  However, these studies lack theoretical 
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frameworks that explain how public-service orientation impacts work motivation or performance 
(Wright, 2007).  Other authors also cite lack of strong theory as an area of concern in the public-
sector motivation research (Perry and Porter, 1982; Perry and Rainey, 1988).   

The literature suggests repeatedly that public service employees have distinguishing qualities 
or contrasting value systems than private sector employees.  For example, in 1996 Perry 
published an index that measures motivation for public service work.  He used Likert scale 
questions, factor analysis, and maximum likelihood estimates to compare responses of public 
sector employees across different dimensions:  attraction to policy making, commitment to the 
public interest, social justice, civic duty, compassion, and self- sacrifice.  Four of these six 
dimensions were found to be valid measures of public service motivation: attraction to policy 
making, commitment to the public interest, compassion, and self-sacrifice.  In 2007 Wright 
revisits the subject in his paper, “Public Service and Motivation: Does Mission Matter?”  He uses 
goal theory to propose a conceptual model for how task and mission characteristics affect 
motivation of public service employees.  He finds evidence that supports the view that in the 
public sector intrinsic rewards may be more motivational than extrinsic rewards (Perry and Wise, 
1990).  However, other explanations are not ruled out.  Overall the findings suggest that 
individuals in public service are unlikely to be equally motivated to do their jobs.  These hard to 
measure psychological or emotional motives may affect promotion, retention, and employee 
satisfaction in the civil service.   

Promotion in the Civil Service  

In the context of the Army civil service, veterans’ preferences are an employment policy that 
improves the chances for veterans to be hired in the civil service, helping them transition back to 
civilian life.  But there may be negative externalities for non-veterans. Research questions on 
veterans’ preference include, does the preferential treatment of veterans’ crowd out other special 
populations like women and minorities? Does social equity for veterans jeopardize social equity 
for women?  As far back as 1986, GB Lewis modeled promotions in the federal civil service 
using a one percent sample of personnel records from the OPM, and found that women had 
strikingly similar promotion opportunities to men.  Another study that attempts to answer this 
same question of equity in promotions finds that from 1975 to 1995 the proportion of women in 
the workforce increased while the proportion of veterans in the workforce decreased (Mani, 
1999).  Also, during this time more women advanced than veterans, suggesting that, if the 
veterans’ preference policy were reversed, there would be no impact on women’s advancement.   

GB Lewis returned to this topic in 2013, in part, to confirm the findings had not changed in 
the wake of the Iraq war when large cohorts of veterans joined the civil service.  He concluded 
that veterans’ preference alters hiring more than promotions, the latter being based on 
performance (Lewis, 2013). This suggests that veterans’ preference leads to a less educated, but 
more experienced civil service, and further purports that as more women enter the military, the 
composition of the civil service will eventually evolve to include more women, lessening the 
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historic need for studies on the “tradeoff” between women and veterans (Lewis, 2013).  The 
findings reflect the changing role of women in the workplace and the increases of women in 
traditionally male dominated occupations.   

In 1994 Powell and Butterfield conducted an empirical investigation to determine if there is a 
“glass ceiling” effect for promotions to the SES, the cadre of top managerial and supervisory 
government employees who are not presidential appointees, which makes up approximately one 
percent of government employees who are not political appointees.  (The term “glass ceiling,” is 
commonly referred to by researchers and practitioners alike to describe a barrier that keeps 
women from rising to the highest levels in an organizational hierarchy, but empirical research on 
the topic is uncommon.) They analyzed both referral decisions and selection decisions to the SES 
and find no evidence of direct or indirect discrimination against women in promotions to the 
SES.  The authors note that the thorough processes that govern promotion to the SES may be 
responsible.  Promotion to SES is a multi-stage process: applicants apply, a review panel rates 
the candidates across criteria, the review panel refer “highly qualified” individuals to the 
selecting official, and the selecting official decides who will get the position. The strongest 
predictor of promotion to the SES was previous employment in the hiring department. Though 
the data in the analysis were from twenty-five years ago, overall it appears that women in 
government positions fared well, contrary to hypotheses that women are crowded out or 
discriminated against in promotion decisions.  Indeed, in 2008 article on diversity in the civil 
service, the authors state that the number of women in SES positions has increased with time, but 
still lags behind the percentage of women in the non-government workforce and the federal 
government workforce (Crumpacker and Crumpacker, 2008).  

 

Specific Civil Service Promotion and Turnover Studies  

There are four key studies to consider.  First, a study like that which is proposed here was 
conducted using data from the California civil service across 32 civilian agencies from the 1970s 
and 1980s.  The article, titled “Avenues of Attainment: Occupation Demography and 
Organizational Careers in the California Civil Service” by Barnett and Baron, examines job 
shifts and lateral moves within and between state agencies, changes in salary and salary ceilings, 
and within job salary advancement.  Barnett and Baron focused on examining differential 
promotion prospects for white men compared to woman and people of color.  As such, Barnett 
and Baron utilize the proportion of workers who are white females, Asian males, Asian females, 
etc. to characterize the gender and race/ethnic composition of the occupation of each employee’s 
origin job. They also control for the number of positions and agencies an employee has 
experienced prior to the current position, with a separate indicator for new positions and agencies 
vs. revisited positions and agencies because new positions and agencies may be better indicators 
of career progression than positions and agencies revisited. 
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They use hazard models to evaluate each outcome, and use changes in salary ceilings as a 
predictor to capture the promotion potential on a specific job ladder.  To further control for the 
occupation structure, the models include the (log) number of full-time incumbents in everyone’s 
detailed occupation group throughout the entire state civil service system.  The expectation was 
that the larger the number of competitors, the lower the chances of advancement.  The main 
finding central to the hypotheses was that female and minority dominated occupations in the 
California civil service were generally characterized by less opportunity for salary advancement 
per unit of time, even if women or people of color tend to occupy positions that offer more rapid 
within-job salary advancement than do positions dominated by white males (Barnett, Baron and 
Stuart, 2000).  An additional finding was that interagency moves (across workforces) are the 
least lucrative type of move, and that job moves within an agency yielded much larger salary and 
pay ceiling increases.  One limitation of this study is that the data include 32 civilian agencies in 
the California civilian service, not the federal civil service.  If policies, practices, or culture differ 
between the two, some results may not be generalizable.   

The remaining three studies pertain specifically to civil service employees in the Department 
of Defense.  The second study published by Gibbs in 2001 titled, “Pay Competitiveness and 
Quality of Defense Scientists and Engineers,” compared the relative effectiveness of the policies 
of the GS system, the Performance Management Recognition System (PMRS), and the 
experimental China Lake system8.  The intent of the investigation was to determine whether the 
simple, centralized, rigid structures of government pay systems affect the quality of DoD 
engineers and scientists by comparing results from three demonstration projects, each having 
their own innovative human resources (HR) policies.  The paper found no measurable difference 
in the quality and performance of the engineers and scientists under all three plans and no 
changes to the returns to skills during this period (1982-1996), despite huge increases in the 
returns to skills in the private sector.   

  A study of engineers in the private sector that demonstrates engineers have high employer-
switching costs (Fox, 2010), and is also consistent with a study of the defense acquisition 
workforce that found science, technology, engineering, and math (STEM) employees in the 
defense acquisition workforce have significantly higher retention rates than their non-STEM 
counterparts (Gates et al., 2013).   

The third paper was written by Asch in 2001 and was entitled, “Paying, Promoting, and 
Retaining High-Quality Civil Service Workers in the Department of Defense”.  This paper aims 
to determine whether personnel managers have been able to pay, promote, and retain high-
quality civil service workers in white collar jobs in the DoD.  The study found that when 
possible, managers use special pay and other types of compensation not readily available to all 
employees to retain employees, “despite having to use a one-size-fits-all pay table, managers 

                                                 
8 The use of demonstration projects like China Lake was introduced by Senator Ribicoff in the Civil Service Reform 
Act of 1978.  
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were able to tailor the compensation and promotion system to obtain desired personnel outcomes 
and that they likely will need to continue such tailoring in the future.”  However, Asch states that 
the results are not overwhelmingly positive.  “Whether higher quality employees are promoted 
faster depends on the quality measure, the cohort, and other variables” (Asch, 2001).   

Other findings include:  

 Those who had better supervisor ratings and higher education at entry made more money, 
all else equal (2.4 percent to 4.3 percent more in pay).  

 Promotion rates vary significantly by occupation type, with the medical occupation 
having one of the lowest promotion rates of all.  

 People who are promoted faster have better retention. 

 “Results suggest that careers vary significantly across occupation areas despite the common 
pay table that serves all GS personnel in all occupations,” which warrants a deeper dive into 
career progression patterns across occupations.  One limitation of the study is that it focused on 
just two cohorts, FY88 and FY92.  The first cohort, FY1988 was pre-drawdown9 and FY92 was 
during the drawdown.  Second, the methodology and data do not include special bonuses such as 
recruitment, relocation, and retention bonuses, which may confound results if the highest 
performers were also more likely to receive special pay.  Third, the education variable is limited 
insofar as it only measures education at entry.  Lastly, roughly 15 percent of supervisor ratings (a 
proxy for employee quality) were missing from the data and 80 percent of supervisor ratings in 
the first year of employment were missing.  All but the first limitation (the use of few short-term 
cohorts) are limitations of this analysis because the same raw dataset is utilized.  

Overall, the Asch finds that, “despite having a set pay table, current policies are enough to 
pay and promote the most valuable employees, but not enough to retain them”.   

The fourth study examines the defense acquisition workforce, and builds upon Asch’s 
research mentioned above.  “Retention and Promotion of High-Quality Civil Service Workers in 
the Department of Defense Acquisition Workforce,” by Guo, Hall-Partyka, and Gates published 
in 2014, looks specifically at employee quality and retention. Guo et al. focus on performance 
ratings and education level, but includes educational upgrades to define “quality”.  They have 
several noteworthy findings.  

 Higher education is associated with lower levels of separation, particularly for employees 
who “upgrade” education while in the civil service.  

 Higher rated individuals, especially the more senior ones, are more likely to leave DoD, 
presumably to pursue more-favorable career opportunities. 

 Organizational characteristics are associated with promotion to SES, but demographic 
characteristics of the employee are not.   

                                                 
9 After the fall of the Berlin Wall, the Army reduced its force from nearly 770,000 to 490,000 active duty members 
over the course of six years.  The civil service that supports active duty also decreased in size during this period.  
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Summary  

The purpose of this literature review was to take a comprehensive look at topics most 
relevant to promotion, and turnover in the civilian services of the DoD.  Many of the findings 
from each sub-topic mirrored each other.  For example, lack of promotion opportunity is related 
to low employee satisfaction, which is also related to turnover. Overall, this literature review 
finds that a wide variety of factors could influence an employee’s desire and opportunity for 
promotion and an employee’s desire and opportunity to remain employed.  There are several 
main points related to the research questions to remember.   

 Historically, the highest quality employees of the DoD civilian service progressed more 
rapidly in their careers than their lower quality counterparts, but results for retention vary 
considerably based on how the researchers define “quality”.  

 Little work has been done to take a deeper dive into the ways in which career 
progression varies in the civil service across occupation codes though there is evidence 
that career progression does vary significantly along this dimension.  

 The structure of the occupation ladder should be accounted for in studies of promotion 
and retention, yet few studies include controls that capture more than occupation-type.   

 Difficult-to-measure factors beyond the control of the employer impact an individuals’ 
decision to work in the DoD civil service.  A few of these factors are preferences for 
risk-aversion and commitment to defense work.   

 Higher tenure is related to lower turnover.  However, wages do not always increase with 
tenure.   

 The combination of the wage structure and non-pecuniary benefits offered in the civilian 
service plays a key role in an employee’s decision to stay and progress in the civil 
service.   

 Employees may leave the workforce for a multitude of reasons that are ostensibly 
unrelated to promotion opportunities: responsibilities outside of the workplace and the 
desire to relocate are two of those reasons.  

Contribution to the Literature  

Though the literature has grown stronger over time with observable overlap among findings, 
there remain opportunities for further development.  First, there is more rigorous literature on the 
private sector than the public sector, highlighting the need to validate findings across sectors.  
Second, many of the datasets only examined one occupation and/or single small firms, which 
leaves questions as to how findings vary by occupation within large workforces. Third, many of 
the articles that utilized empirical data to validate model predictions were cross-sectional or 
considered longitudinal, but over a short period of time.  The utilization of multiple years of data 
is superior to a single year of data, but multi-year datasets could miss important trends such as 
those individuals who leave the workforce for a year and decide to return.  Also, depending on 
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the period, economic factors could bias results if they are not explicitly controlled for in the 
methodology, particularly when using data from several years with strong prevailing economic 
trends, e.g. 2008-2010.  Lastly, many of the articles examined one issue at a time; very few 
articles examined promotion, turnover, and satisfaction when they are clearly interconnected. 

With both the analytical context and the literature in mind, next we turn to a description of 
the data, analytic sample, and necessary data adjustments to answer the research questions.  
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Chapter 5: Data, Analytic Sample, and Data Adjustments 

This analysis will be conducted using secondary, historical data at the employee-level 
originally collected for administrative purposes.  Some data manipulation is required to conduct 
the analysis.  These adjustments include data editing, accounting for missing data, coding of 
variables, and transforming data into new formats.  

The aim of the empirical strategy is primarily descriptive and not causal inference; the results 
will not assert that the features of the occupation ladder cause a behavior.  Rather, they seek to 
determine whether the features of the occupation ladder are related to promotion and turnover.   

This chapter contains a description of the raw data file, a description of the analytic sample 
for the promotion and turnover analyses, and the major adjustments to the analytic sample.10   

I. Raw Data Files  

DMDC Data  

The dataset includes information from the Defense Manpower Data Center’s (DMDC) 
Civilian Personnel Master File and Civilian Transaction File for all DoD employees between 
1980 and 2015.  The Civilian Personnel Master File provides an end-of-year snapshot of the 
demographic and employment characteristics of each A-CW employee.  The Civilian 
Transaction File includes wage grade changes, transfers, occupation series changes, and other 
updates to an individual’s work history.   

The overall count of person-year observations by pay plan from the raw datafile is presented 
in Table 3. This analysis focuses on employees who were on the General Schedule (GS) pay 
plan, which constitutes 70 percent of observations in the A-CW.  The wage grade (WG) pay plan 
containing blue collar positions and “Other” pay plans are not considered.   

 

Table 3: Overall Number of Person-Year Observations for Each Workforce by Pay Plan from 1980-
2014 

Civilian 
Workforce 

Senior 
Executive 
Schedule 

General 
Schedule 

Wage Grade 
(WG) Other Total 

Army  10,734  7,403,213  1,991,430 1,176,045  10,581,422
0.1%  70.0%  18.8%  11.1%  100% 

Navy  12,751  5,014,409  1,961,461 1,781,767  8,770,388 

                                                 
10 In addition to the data described here, the employee satisfaction analysis relies upon FEVS data, which is 
described in Chapter 10.     
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0.1%  57.2%  22.4%  20.3%  100% 
Air Force  6,082  4,290,156  1,921,528 702,382  6,920,148 

0.1%  62.0%  27.8%  10.1%  100% 
OSD  16,807  2,670,241  410,640  753,203  3,850,891 

0.4%  69.3%  10.7%  19.6%  100% 
Total  46,374  19,378,019 6,285,059 4,413,397  30,122,849

0.2%  64.3%  20.9%  14.7%  100% 
 

All the original DMDC data fields from which the dependent variables, variables of interest, 
and control variables are derived are presented in Table 4 below11.   

Table 4: Original Variables in the DMDC Dataset 

Category Variable Availability Limitations 

Occupation  

Agency   1980‐2015  None  

Pay Grade   1980‐2015  None  

Pay Plan   1980‐2015  None  

Broad 
Occupation 
Group  

1980‐2015  None  

Occupation 
Series  

1980‐2015 

Some reclassifications occurred due to 
administrative changes identified 
through OPM’s handbook on occupation 
series 

Region  
SMSA 

 
1980‐2015 

 

After importing HQ ACPERS data, less 
than five percent of person‐year 
observations are missing SMSA codes  

 

Time  Year   1980‐2015  None  

Demographic  

Age   1980‐2015  5,000 cases where age is discontinuous  

Gender   1980‐2015  None  

Veteran Status   1980‐2015  Some censoring in early 1980’s due to 

                                                 
11 Veterans are identified based on appearance in active duty files, receipt of veterans’ preference, annuitant status, 
or credible military history.  Individuals who retired from the US military are identified if there are 20 or more years 
of active duty records, or if there is an indicator that the employee has a retired annuitant status.  “Race and ethnicity 
were missing in the end-of-year data from FY 2006 and FY 2007, and were coded differently before and after this 
period. In FY 2008 and after, there is a separate Hispanic declaration code; in FY 2005 and earlier, Hispanic 
designation was included in the list of races. To make this variable consistent over time, if an individual identified as 
Hispanic starting in FY 2008, we counted that individual as Hispanic, regardless of race. We also created a 
concordance between the two different sets of race codes to make them consistent. In addition, there were a few 
individuals in the data for whom race/ethnicity changed over time. We used the race/ethnicity with which an 
individual identified when he or she was first observed (or, if race/ethnicity was missing the first time the individual 
was observed, we used the first instance in which race/ethnicity was identified for that individual).” (Nataraj and 
Hanser, 2018) 
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unavailable military history 

Retired 
Military  

1980‐2015 
Some censoring in early 1980’s due to 
unavailable military history  

Education   1980‐2015 
Not consistently updated; primarily 
captures education at entry 

Race   1980‐2015 

Coding changes in 2006 prohibit a 
perfect mapping after 2006; Only 
includes major race categories (Black, 
Hispanic, White, Asian, and Other); Does 
not permit individuals to identify with 
multiple races, e.g. Black and Hispanic 

Additional  

Performance 
Reviews  

1997‐2015 
80 percent missing from the first year of 
employment, 20 percent missing 
thereafter 

Nature of 
Action  

1980‐2015 
Several variables have overlapping and 
unclear definitions; the extent to which 
the variables are accurate is unknown 

Paygrade   1980‐2015 

Approximately 30 percent of the 
workforce participated in the NSPS 
program from 2005‐2010; Paygrades on 
NSPS were not commensurate with GS 
paygrades 

 
In one instance, a variable was added to the DMDC file from the Headquarters, Army 

Civilian Personnel System (HQ ACPERS). 12  Standard metropolitan statistical area (SMSA) in 
the HQ ACPERS file represents an improvement from the same variable in the DMDC file, 
reducing rate of missing region variables from 20 percent to less than five percent.    

It is worth noting that the most significant limitation in the dataset is the performance 
variable, which limits the analytic sample from 1997-2015 because performance is not available 
prior to 1997.   The performance variable is essential to a robust analysis because it is one of the 
only independent variables that provides information on employee quality.  Still, there are 18 
years of data to draw upon (1997-2015); this limitation is not cause for concern. 

II. The Analytic Sample  

First, the analysis only considers employees who were always on the GS, NSPS, or SES pay 
plans while in the A-CW. This ensures that the policies that guide pay, promotion, and retention 

                                                 
12 The same unique identifier was added to the ACPERS data that is contained in the DMDC data, making it 
feasible for DMDC to link the files.  
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of the employees in the analysis were as consistent as possible over time.  The analytic sample 
includes the career histories of 168,000 Army civilians and over one million observations13.  

Second, the analysis relies, in part, on the ability to determine the features of the occupation 
ladder for each employee.  (The features of occupation ladders include measures such as the 
number of employees in each grade level, the grade ceiling, promotion rates, exit rates, etc.)  
However, in GS-5 through GS-9 some individuals are eligible for two-interval promotions (e.g. 
GS7 to GS9), while others are only eligible for one-interval promotions.  Eligibility for two-
interval promotions is not known, and thus, the environmental features of occupation ladders are 
unclear for employees in grade levels where both two-interval and one-interval promotions are 
possible.   

There are three ways to resolve this issue that have different effects on the analyses: 1) 
assume that employees in even grades are eligible for one paygrade promotions (e.g. GS-6 to 
GS-7) and employees in odd grades are eligible for two paygrade promotions (e.g. GS-7 to GS-
9); 2) exclude occupations with both one and two-paygrade promotions, or 3) exclude employees 
below GS11.  The first two options have the potential of introducing error, but the third limits the 
number of observations considered in the analysis. 

Overall, the drawbacks of introducing error outweigh the benefits of analyzing a larger 
sample (see Appendix B for details).  As a result, the analytic sample for the study of promotion 
and turnover is limited to individuals in GS-11 through SES between 1997 and 2014.   

III. Major Data Adjustments  

National Security Personnel System Pay Bands  

A modification to the data stems from the introduction of the National Security Personnel 
System (NSPS) in 2006.  NSPS was a HR management system that was authorized by Congress 
in FY04 and repealed by FY10.  It was in place from 2006 to 2010, and approximately 30 
percent of each workforce in the DoD was moved from the GS pay plan to the NSPS pay plan.  
The intention behind the creation and implementation of NSPS program was to reward 
employees for performance rather than tenure. The NSPS program had four pay bands rather 
than the 15 bands of the GS system, and employees could be given raises in pay without 
promotions.  This presents challenges for this analysis because promotions from one grade to the 
next in the NSPS system were relatively rare, but raises were not as rare.  NSPS promotion 
patterns are therefore not equivalent to GS promotion patterns. Moreover, since the NSPS system 
is no longer used, examining NSPS promotion patterns does not provide useful information 
about promotion patterns for the A-CW of today.  

                                                 
13 Note: the timelines of the 5,000 employees where age was discontinuous were dropped from the analysis. 
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However, excluding career histories of individuals who transitioned to NSPS could 
compromise the generalizability of the analysis.  Thus, to execute this analysis, “synthetic” GS 
grades were identified for employees who were in NSPS.14  By examining the process by which 
individuals were assigned to an NSPS pay band, it is possible to assign virtual GS grade levels to 
individuals in the NSPS program.   For more details on the assignment of synthetic grades, see 
Appendix A.   

The assignment of synthetic grades does not change the size of the analytic sample.  
Additionally, in Chapter 9 sensitivity analyses are conducted without individuals who 
participated in the NSPS program to ensure the assignment of synthetic grades does not impact 
results.  

 

Chapter 6: Characterizing the Occupation Ladder    

The aim of Chapter 6 is to explore the structure and transition variables that characterize the 
occupation ladder.   

I. Structure and Transition Measures of the Occupation Ladder 

Eight variables were included on the initial list that characterize the occupation ladder15.  
Structure features are measured at a point in time, and reflect the boundaries of the occupation 
ladder.  Transition features depend on the movement of people.  For example, the maximum 
grade level in an occupation is a structural feature while the number of people who enter a grade 
level from outside the ladder is a transitional feature.  First structural measures are explained, 
and then transitional measures.   

Table 5: Original Structure and Transition Variables 

Structural Features  Transitional Features  

Occupation Size/ 
LN Occupation Size  

Total Exits 

Grade Ratio   Promotion  

Maximum Grade  External Entry  

                                                 
14 Information on the conversion process was provided by United States Army, Office of the Deputy Assistant 
Secretary of the Army- Civilian Personnel (DASA-CP). 
15 The original group of measures was derived from the synthesis of research that attempted similar approximations 
of the characteristics of the organizational hierarchy and occupation ladder (see Table 2).   
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Distance to Grade Ceiling 
Workforce Expansion and 

Contraction 
 

Figure 4: Structural Features of the Occupation Ladder 

 
Figure 4 above represents an occupation ladder within the analytic sample, GS-11 to SES.  

The individual in the drawing is featured at GS-13 and is presupposed to want a promotion to the 
next rung on the occupation ladder, GS-14. Each of the structural measures (one to four) are 
described below.   

The first measure is the Grade Ratio.  Grade ratios approximate the level of internal 
competition that would arise if a vacancy were to become available.  “All other things equal, the 
probability of filling a vacancy from a given source should vary directly with the number of 
individuals located at that source” (DiPrete, 1987).  Here grade ratios are defined as the ratio of 
the number of people in grade level x+1 to grade level x in an occupation, workforce, and year.  
 

	 	

 
If the grade ratio is low, there is likely to be more immediate internal competition for an open 

position.  If the grade ratio is high, there is likely to be less immediate internal competition for an 
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open position. The grade ratio can increase or decrease depending on many factors including 
changes in employer demand and employees’ willingness to remain in their positions. 

The second measure is the Maximum Occupation Grade Level, i.e. grade ceiling.  The 
occupation ceiling is the highest-grade level in an occupation where there are employees.  If the 
maximum grade level is an undesirable endpoint for the employee, the employee may be more 
likely to move to an occupation with a higher maximum grade level (Barnett, Baron and Stuart, 
2000).   

The third measure is the Distance to the Grade Ceiling: the distance to the grade ceiling is 
the number of grade levels between the current grade level and the maximum grade level in each 
occupation.  This is calculated as the maximum grade level minus the current grade level.   
Employees who are in the maximum grade level in an occupation have no opportunity for 
promotion in that occupation ladder.   

The fourth measure is the Occupation Size: the size of an occupation within the analytic 
sample (GS-11 to SES) is important because some occupations contain fewer than 20 employees 
per year while others have many thousands of employees per year.  When occupation size is on 
the x-axis and counts of occupation size are on the y-axis, the distribution of occupation size has 
a long right tail, and thus, taking the log-transformation reduces the effects of outlier occupations 
containing tens of thousands of people on the analyses.  Both the occupation size and its natural 

logarithm are considered in the initial set of features of occupation ladders.  

Figure 5: Transitional Features of the Occupation Ladder 

 

Figure 5 illustrates the transition measures of the occupation ladder.  The first of the 
transition measures and the fifth measure overall is Total Exits.  Total exits is the number of 
people who left the paygrade and occupation series immediately above the employee’s current 



 41 

paygrade GS(x+1), i.e. the desired promotion grade, by the beginning of the next year, t+1.  This 
serves as an approximation of the number of vacancies that may exist in that grade level. It 
includes any employee who left for any reason, i.e. it is the sum of all occupation changes, 
workforce exits, and promotions.   

	

	 , 	 , 	 , 	

	

The second of the transition measures and the sixth measure overall is Promotion.  
Promotion is defined as the number of employees in a position (occupation, GS paygrade, and 
workforce) who move to a higher GS level by the beginning of the next year, t+1 (Brüderl, 
Preisendörfer and Ziegler, 1993). It is the number of people who move to the next highest-grade 
level, which is one level higher than the current grade level, GS(x+1).  A high promotion rate 
could contribute to low expectations for promotion opportunity because others are rapidly filling 
vacancies.  On the other hand, a high promotion rate could signal that the type and level of work 
is in high demand and expected promotion opportunity could be high (DiPrete, 1987).  

The third of the transition measures and the seventh measure overall is External Entry.  
External entry is the number of people who entered a grade level from any location other than 
the preceding grade level in the same occupation in the year prior (t-1).  New entrants are 
employees from another occupation ladder within the A-CW and from locations external to the 
A-CW.  External entrants may fill vacancies that may have otherwise been filled by internal 
candidates within the occupation ladder (Barnett, Baron and Stuart, 2000).   

The Expansion/Contraction rate is the final measure and is defined as the rate at which the 
occupation is increasing or decreasing in size; it’s the percentage increase or decrease in the 
number of people who are employed between GS-11 and SES from the current year to the 

previous year in an occupation ladder.  In the equation below,  ,  is the number of 

employees in an occupation between GS11 and SES in time t, and   is the number of employees 
in an occupation between GS11 and SES in time t-1.  When an occupation is expanding, it is 
expected that promotion opportunities increase.  When an occupation is contracting, it is 
expected that promotion opportunities decrease.  It can be negative or positive. 

\ 	 , 	 , 	

	 ,
		

	

II. Developing Local Measures: A Note about the Role of Region in 
Structure and Transition Measures 

The A-CW operates all over the world.  Employees have different preferences and 
constraints that may or may not preclude moving to a new region for a new position.  Thus, for 
some individuals, local opportunities are more relevant than opportunities in far-away 
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communities.  Also, it is reasonable to assume that employees are knowledgeable about the 
number of positions that at different GS grade levels in their immediate surroundings.  It is not 
reasonable to assume that a GS-12 in Phoenix knows how many GS-13’s there are in San 
Antonio.   This analysis assumes that all relevant promotion opportunities are in the employee’s 
current location, and all features of the career ladder are calculated by Standard Metropolitan 
Statistical Area (SMSA) to account for employee perspective.   
 
 

Chapter 7: Creating and Validating a Composite Measure for 
Expected Promotion Opportunity   

 
The analytical context posits that expected promotion opportunity may be related to turnover, 

but expected promotion opportunity hinges on several measures and cannot be explained by a 
single piece of information.  The next step in the analysis is to answer research question one: 

How can the features of the occupation ladder be used to characterize expected promotion 
opportunity? Section I of this chapter defines the Expected Promotion Opportunity Composite, 
Section II outlines the strengths and weaknesses of the measure, and Section III describes the 
distribution of the composite.  Sections IV and V answer research question 2: To what extent is 

expected promotion opportunity related to actual promotion rates in the Army civilian 
workforce? These last sections validate the relationship of the composite to promotion, i.e. 
establishes that expected promotion is related to actual promotion.   

I. Defining the Expected Promotion Opportunity Composite 

While each of the eight measures defined in Chapter 6 represents an aspect of the occupation 
ladder of the employee, not all measures are equally related to expected promotion.  Thus, the 
first step in creating the composite was to analyze each of the features of the career ladder and 
their relationship to expected promotion opportunity (Table 6).16 

Table 6: Structural and Transitional Measures of the Occupation Ladder and Expected 
Promotion Opportunity 

Measure of the Advantage of measure Disadvantage of Relationship to 

                                                 
16 Initially, factor analysis highlighted redundancies in the structure and transition variables. See Appendix C for a 
correlation matrix of the structure and transition variables and results from exploratory factor analysis. 



 43 

occupation ladder as it relates to 
expected promotion 
opportunity  

measure as it relates to 
expected promotion 
opportunity  

expected promotion 
opportunity  

Grade Ratio  The grade ratio is a 
unique measure where 
the denominator 
approximates expected 
internal competition; the 
numerator and the 
denominator of the 
grade ratio also shows 
the size of adjacent 
grade levels 
 

Actual competition varies 
and extends beyond a 
single ladder; the 
number of people in the 
next highest-grade level 
may not be relevant to 
expected promotion 
opportunity (exits might 
be more important) 

Though imperfect, 
characterizes immediate 
internal competition and 
provides information on 
the size of adjacent 
grade levels  

Max Grade/Distance to 
Grade Ceiling  

Marks the endpoint of 
the occupation ladder 

Doesn’t explain 
promotion directly 

Lack of promotion at the 
max grade can be 
captured indirectly by 
external entry and exit 
rates 

Occupation Size N/A Occupation size should 
not be a determinant in 
promotion opportunity; 
the movement or flows 
of people among the 
positions that matter 

Occupation size should 
not directly impact 
expected promotion 

External Entry  Direct count of the 
number of new entrants 
into an occupation 
ladder 

In isolation, could mean 
multiple things, e.g. no 
talent in the pipeline or 
job expansion 

In isolation, does not 
measure promotion, but 
could be used to 
approximate vacancies 

Exits  Direct count of the 
number of exits and 
possible number of 
vacancies in an 
occupation ladder  

In isolation, could mean 
multiple things, e.g. 
undesirable position or 
employer downsizing  

In isolation, does not 
measure promotion, but 
could be used to 
approximate vacancies  

Promotion Directly count of 
promotion  

Direct relationship The number of 
promotions determines 
the promotion rate; This 
is an output, not an input 

 
The results from this initial analysis imply that the grade ratio, exits and external entry are 

most directly related to occupation ladder promotion opportunity. Thus, combinations of these 
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three measures were tested to determine which has the strongest relationship with promotion17.  
Ultimately, the simplest composite had the strongest correlation with promotion and was 
relatively easy to interpret.   

The composite has two parts.  The foundation for the expected promotion opportunity 
composite is vacancies (White, 1970).  Though the data set does not contain a direct measure for 
vacancies, they can be approximated by taking the total number of exits in each location, 
occupation, paygrade, and year.  Though imperfect because it assumes that all exits result in 
vacancies and that new positions are not added, this provides an estimate for the number of 
positions that could be filled by eligible individuals in the occupation ladder.  However, 
vacancies alone do not shed light on the amount of competition that exists for open positions.  
The second part of the composite is the number of people who are eligible to compete for the 
position.  The denominator of the grade ratio, or the number of people in the occupation and 
grade level below a vacancy is an approximation for direct, internal competition.  “All other 
things equal, the probability of filling a vacancy from a given source should vary directly with 
the number of individuals located at that source” (DiPrete, 1987).  Here internal competition is 
defined as the number of people in the grade level below the desired grade level in an 

occupation, location, and year, e.g. , , , .  

Thus, the composite has two parts: 1) expected vacancies, i.e. exits, and 2) expected career 
ladder competition, i.e. the number of individuals who are directly eligible to compete for open 
positions.  
 

T
he 
Expe
cted 
Prom
otion Opportunity Composite (defined above) was created by location, occupation, paygrade, and 
year to approximate the ratio of the number of vacancies to the level of competition for those 
vacancies.    

A few observations:  
 All	else	being	equal,	when	the	number	of	internal	competitors	is	high,	the	likelihood	of	

being	promoted	decreases	because	there	is	more	competition	for	open	positions	
 All	else	being	equal,	when	vacancies	are	high,	the	likelihood	of	being	promoted	

increases		
 The	Expected	Promotion	Opportunity	Composite	cannot	be	negative,	but	the	composite	

can	be	zero	when	there	are	no	exits	(or	no	employees)	in	an	occupation,	grade	level,	

                                                 
17 See Appendix D for a description of the three composites tested. 

	 , , ,

, , ,
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location,	and	year;	e.g.	when	an	employee	is	in	the	maximum	grade	level	of	an	
occupation	ladder,	the	composite	is	zero.		

 The	denominator	in	the	grade	ratio	will	always	be	greater	than	zero	for	any	given	
employee	

II. Strengths and Weaknesses of the Expected Promotion 
Opportunity Composite  

The strength of the Expected Promotion Opportunity Composite as it is defined above is its 
simplicity.  Also, it is plausible that employees observe exits and internal competition in the local 
workplace, and thus, the measures within the composite could be known to employees.  This 
knowledge could impact employee actions such as applying for new positions or leaving the A-
CW.   

The weaknesses of the composite are that it does not capture the possibility of a vacancy that 
does not arise from another employee’s departure, and it does not include a measure of external 
competition for positions (or for internal competition beyond the occupation ladder).  It assumes 
no lateral entry from places external to the occupation ladder.  Lastly, it assumes all individuals 
in a grade level desire promotions and would consider competing for an open position.   

However, the numerator of the composite captures all vacancies that arise from departures, 
which is a primary mechanism for promotions, and the denominator contains a general measure 
for competition from peers in the pool of candidates most immediate to the open position.  Thus, 
it contains two salient features of the occupation ladder as they relate to promotion: vacancies 
and immediate competition.    

III. Distribution of the Expected Promotion Opportunity Composite 

Summary statistics for the occupation-level average composites, weighted to represent the 
size of the occupation are below.   

Table 7: Distribution of the Expected Promotion Opportunity Composite 

Local Expected Promotion Opportunity Composite 

Paygrade Mean St.Dev. Min Max Median 

11  0.201  0.367  0.000  20.000  0.095 

12  0.092  0.175  0.000  23.000  0.044 

13  0.046  0.112  0.000  10.000  0.014 

14  0.045  0.124  0.000  8.000  0.012 
NOTE: The maximum value for the composite was from Aircraft 
Operation Series.  There are far fewer GS-11’s than GS-12’s in the 
Aircraft Operations Series; for example, in 2003 there were only five 
people globally in GS-11 while there were over 200 in GS-12.  
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From the summary statistics, the distribution is skewed right (has a long right tail) and the 
mean values for the composite decrease with paygrade.  Similarly, the maximum value, and 
median value decrease by paygrade as well; promotion opportunity lowers as grade level 
increases.  High composites are relatively less likely at high paygrades.   

A scatterplot of the composite by paygrade is presented in Figure 6.  The size of the dots on 
the graph represent the frequency with which the composite is observed in the data.  Low 
numbers, including zero, are much more frequent than high numbers. 
 

Figure 6: Local Composite Distribution 

 
 
Table 8 lists the frequency of zeros for the composite, i.e. when there is no opportunity for 

promotion.  Zeros can happen in two different ways: 1) there are no positions above the 
employee and 2) when there are no exits in a location, paygrade, occupation and year.  On 
average, at least 30 percent of employees in GS-11 to GS-14 have no opportunity for promotion, 
as defined by the Expected Promotion Opportunity Composite.  (For details on the distribution 
and stability of the composite over time, see Appendix E.) 

Table 8: Instance of Zero Values in the Expected Promotion Opportunity Composite 

Zeros by Paygrade: Local Composite  

Paygrade  Zeros  All  Percentage

11  109,901 367,420 29.9% 

12  130,796 385,859 33.9% 

13  85,500  198,120 43.2% 

14  21,204  44,390  47.8% 

Total  347,401 995,789 34.9% 
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IV. Validating the Expected Promotion Opportunity Composite 

The Expected Promotion Opportunity Composite can be tested against actual promotion rates 
to validate that the two measures are related.  If the number of exits in an occupation ladder 
divided by internal competition in an occupation ladder influences employee promotion, the 
Expected Promotion Opportunity Composite should be correlated with occupation ladder 
promotion rates (the dependent variable) in a statistically significantly manner.  This section 
reviews the approach to the validation exercise, the distribution of promotion rates, the results, 
and the interpretation of the results.  

  

Distribution of the Dependent Variable: Career Ladder Promotion Rates 

In this case, the dependent variable is the promotion rate; the promotion rate is calculated by 
occupation, paygrade, location, and year.  It is created from aggregated binary data, and it is 
defined as the number of people who were in an occupation, paygrade, location and year who 
were promoted to the next highest paygrade in the same occupation and location in the following 
year divided by the original group of people who were eligible to be promoted. 

 

	 , , ,

∑ 	 	 	 , , 	 	 1
, ,

∑ 	 	 , ,

 

 
Occupation-level promotion rates are weighted by the frequency with which they are 

observed in the individual-level dataset.  The minimum value for the promotion rate is zero and 
the maximum value is one.  The mean promotion rate (Table 9) decreases with increases in 
paygrade18.  The distribution of the promotion rate expressed as a percent by grade level is 
skewed right (Figure 7).   

Table 9: Average Promotion Rates by Paygrade 

Paygrade 

Local 
Average 

Promotion 
Rate 

St.Dev. 
Local 

Average 
Promotion 

Rate 

11  8.9%  16.2% 

12  4.9%  9.5% 

13  2.6%  7.1% 

14  2.2%  7.3% 

                                                 
18 See Appendix G for expanded tables of averages and standard deviations of the promotion rate by paygrade and 
year, as well as simple correlations and a limited-variable model regressing the promotion rate on the composite.  



48

Average  4.6%  10.0% 

Figure 7: Two-way scatter plots of promotion vs. paygrade 

Validation Regression Approach 

To test the hypothesis that the Expected Promotion Opportunity Composite is related to 
promotion rates, an occupation-level, general linearized model with a logit-link function in the 
binomial family is used with the composite as an independent variable and career-ladder 
promotion rate as a dependent variable (described below)19.  The model selected is appropriate 
for a dependent variable that is a proportion (the promotion rate) and includes both zero and 
one20.  The following equation summarizes the General Linearized Model (GLM) framework 
using local measures: 

, , , log	 , , .

, , ,
, , , , , , , , , , , , ,    (1)

Where postscripts o, j, l, and t represent observations by occupation(o), grade level(j), 
location(l), and year(t), and z represents a vector of occupation-paygrade-location-year-level 

covariates, outlined in Table 10.      are year-coefficients accounting for yearly trends such as 

unemployment, and  are occupation coefficients accounting for two-digit-occupation-specific 

characteristics21.   , , ,   is a frequency weight containing the number of people per 

occupation(o), paygrade(j), location(l), and year(k) in the individual-level dataset.   , , ,   is the 

error term clustered at the broad occupation level to account for independent shocks that occur 

within broad occupation groups.     , , ,    is the promotion rate in each occupation(o), grade 

19 Using a linear model for bounded data will lead to nonsensical predictions, particularly for the highest and lower
values of the regressors.  Other models such as the generalized tobit or “heckit” model, or a zero-inflated Poisson 
model might be considered for data where the values at the extremes (zero and one) are generated by a different 
process (Baum, 2008). 
20 Occupation level observations are used and follow the example set by (Barnett, Baron and Stuart, 2000).
Additionally, occupation-level observations allow for a continuous proportion as a dependent variable, i.e. the 
promotion rate, instead of a binary dependent variable representing individual promotions. 
21OPM defines broad occupation categories here: https://www.opm.gov/policy-data-oversight/classification-
qualifications/classifying-general-schedule-positions/occupationhandbook.pdf (accessed 10/11/2018). 

https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/occupationalhandbook.pdf
https://www.opm.gov/policy-data-oversight/classification-qualifications/classifying-general-schedule-positions/occupationalhandbook.pdf
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level(j), location(l), and year(t).    is the parameter of interest, and represents the correlation of 
Expected Promotion Opportunity with promotion rates, after controlling for covariates22.   

Table 10: Composite-Promotion Validation- Full Model (1) Covariates23  

Composite Validation Regression Control Variables 

Covariate Local Regression Definition 

Expansion/Contraction Rate 
The rate at which an occupation is expanding or contacting from one year to the 

next above GS‐11 in a location 

Average Performance 
The average performance level of all employees in the occupation with 

performance ratings in that location, paygrade, and year
24
 

Proportion Female 
The proportion of employees in a paygrade, occupation, year, and location who 

are female 

Proportion Hispanic  ….. who identify as being Hispanic 

Proportion Black  …..who identify as being Black 

Proportion Asian  …..who identify as being Asian 

Proportion Other  …..who identify as being Asian 

Proportion Veteran   …..who served in the active components 

Proportion Retired Mil   …..who retired from the US military 

Proportion NSPS  …..who were ever part of the NSPS pay system 

Proportion DC Area  …..who were employed in the DC area 

Proportion Postgrad  ….. who had postgraduate degrees 

Proportion College  ….. who had college degrees 

Average Age 
The average age of all the employees in that location, occupation, paygrade, and 

year  

Year  Year fixed effects to account for aggregate yearly time‐series trends 

Broad Occupation 
Occupation controls to account for differences in tasks between broad 

occupation groups 

NOTE: More on how performance is defined in the analytic sample is included in Appendix F.  The race variable 
includes the following categories: White, Asian, Black, Hispanic, and Other. The Other category primarily includes 
individuals who did not identify with one of the major race categories and those who identify primarily as American 
Indian or Alaskan Native.  

 
 

                                                 
22 Some authors suggest that this model may be improved by adding a quadratic term for the composite variable to 
capture additional non-linearities, but also suggest that adding quadratic terms has drawbacks like an eventual 
negative marginal effect of the composite on promotion rates (Papke and Wooldridge, 1996).  Here the regression 
with a quadratic term does not converge, indicating a potential unresolvable collinearity problem.  Thus, for several 
reasons a quadratic term is excluded from the specification. 
23 For specific information on how covariates were derived, see Chapter 5, Section I.  
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Validation Regression Results 

 
The validation results for the model articulated above are in Table 11.  Results by paygrade 

are in Table 12 and confirm that the composite is significant overall and in each paygrade.  
 

Table 11: Regressing Promotion on the Composite; Model (1) Marginal Effects 

dy/dx  Std.Err.  z  P>|z|  [95% Conf. Interval] 

Composite   0.05  0.01  8.11  0.00  0.04  0.06 

Expansion/Contraction Rate  0.00  0.00  0.26  0.79  0.00  0.00 

Average Performance  ‐0.01  0.00  ‐3.37  0.00  ‐0.01  0.00 

Average Age   ‐0.01  0.00  ‐12.56  0.00  ‐0.01  0.00 

Postgrad Proportion  ‐0.02  0.01  ‐2.04  0.04  ‐0.04  0.00 

College Proportion  ‐0.01  0.01  ‐1.42  0.16  ‐0.02  0.00 

Female Proportion  0.02  0.01  2.67  0.01  0.01  0.03 

Hispanic Proportion  0.00  0.00  ‐0.99  0.32  ‐0.01  0.00 

Black Proportion  0.02  0.01  3.16  0.00  0.01  0.03 

Asian Proportion   0.00  0.01  0.16  0.87  ‐0.01  0.02 

Other Proportion  0.00  0.01  0.42  0.68  ‐0.01  0.02 

Veteran Proportion  ‐0.01  0.00  ‐1.66  0.10  ‐0.02  0.00 

Retired Military Proportion  0.03  0.01  4.37  0.00  0.02  0.04 

NSPS Proportion  ‐0.01  0.00  ‐4.66  0.00  ‐0.02  ‐0.01 

Observations  958707  958707 
NOTE: controls for year and broad occupation group suppressed for brevity; errors were clustered by broad 
occupation group to account for independent shocks within broad occupations. 

 

Table 12: Regressing Promotion on the Composite; Model (1) Marginal Effects by Paygrade 

   Paygrade 11  Paygrade 12 

   dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Composite  0.047  0.008  0.000  0.046  0.005  0.000 

Expansion/Contraction Rate  ‐0.005  0.006  0.372  0.002  0.001  0.010 

Average Performance  0.010  0.006  0.078  0.005  0.002  0.016 

Female Proportion  0.015  0.012  0.212  0.009  0.007  0.186 

Hispanic Proportion  ‐0.021  0.010  0.047  ‐0.012  0.006  0.039 

Black Proportion  0.023  0.011  0.032  0.024  0.008  0.002 

Asian Proportion  ‐0.009  0.007  0.247  ‐0.002  0.005  0.644 

Other Proportion  ‐0.017  0.013  0.176  0.004  0.013  0.735 

Veteran Proportion  ‐0.035  0.011  0.002  ‐0.015  0.007  0.029 

Retired Military Proportion  0.064  0.015  0.000  0.013  0.008  0.075 

NSPS Proportion  ‐0.013  0.008  0.101  ‐0.005  0.003  0.114 
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Postgrad Proportion  0.062  0.012  0.000  0.023  0.007  0.002 

College Proportion  0.038  0.012  0.002  0.014  0.008  0.085 

Average Age  0.006  0.001  0.000  ‐0.002  0.000  0.000 

Observations  35109  373146 

   Paygrade 13  Paygrade 14 

   dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Composite  0.032  0.005  0.000  0.015  0.006  0.011 

Expansion/Contraction Rate  ‐0.003  0.004  0.414  0.004  0.002  0.044 

Average Performance  ‐0.002  0.002  0.391  0.003  0.004  0.500 

Female Proportion  0.006  0.004  0.112  ‐0.006  0.005  0.228 

Hispanic Proportion  ‐0.001  0.005  0.794  ‐0.009  0.011  0.405 

Black Proportion  0.011  0.005  0.032  ‐0.008  0.004  0.075 

Asian Proportion  ‐0.006  0.006  0.309  ‐0.008  0.009  0.369 

Other Proportion  ‐0.020  0.013  0.131  ‐0.008  0.033  0.806 

Veteran Proportion  ‐0.003  0.004  0.344  ‐0.009  0.007  0.193 

Retired Military Proportion  0.003  0.003  0.340  ‐0.011  0.007  0.125 

NSPS Proportion  0.018  0.005  0.000  0.006  0.003  0.046 

Postgrad Proportion  0.012  0.005  0.015  ‐0.006  0.005  0.187 

College Proportion  ‐0.002  0.004  0.579  ‐0.010  0.004  0.014 

Average Age  ‐0.001  0.000  0.000  0.000  0.000  0.777 

Observations  191913  42139 

NOTE: controls for year and broad occupation group suppressed for brevity; errors were clustered by broad 
occupation group to account for independent shocks within broad occupations. 

V. Interpretation 

It is important to remember the model is executed at the occupation-grade-location-year 
level, and results must be interpreted with this in mind.  Specifically, the analyses reveal that a 
one standard deviation increase in expected promotion opportunity is significantly correlated 
with 1.72 (GS11), .81 (GS12), .36 (GS13), and .19 (GS14) percentage point increase in actual 
promotion rates; a moderate proportion of promotions given that the average promotion rate in 
GS-11 is 8.9 percent and GS-14 is 2.2 percent.  (See Table 9 for promotion rates by grade level).      

Overall, factors positively related to the promotion rate include the composite, the proportion 
of black and female employees, and the proportion of retired military in an occupation.  Overall, 
factors negatively related to the promotion rate include average performance, the proportion of 
veterans in an occupation, the proportion of NSPS employees, the proportion of employees with 
postgraduate degrees, and the average age in the occupation. These are correlational, not causal, 
relationships; occupations with older, more educated, higher performing employees could also 
have more employees at higher grade levels where promotion is less likely.   

When examined by paygrade the results also tell an interesting story.  For example, 
occupations that have employees with more post-graduate degrees in GS-11, GS-12, and GS-13 
also have higher promotion rates.  This could signal that occupations with more educated 
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employees are in relatively high demand or that more educated employees need to be promoted 
faster to compete with external job offerings. Occupations with higher-performing employees in 
GS-11 (marginally significant; p<.08) and GS-12 are associated with higher promotion rates, but 
average performance is not a significant indicator of promotion in GS-13 and GS-14.  This may 
be because the share of employees with high performance ratings is greater in GS-13 and GS-14, 
and thus, performance is not a key indicator of promotion.   

Overall, there are few significant and positive predictors of promotion from GS-14 to GS-15 
apart from the composite, the expansion/contraction rate, and the NSPS program, all three of 
which are demand-side indicators.  This may indicate that the individual factors that are related 
to promotion in the highest-GS grade levels may be more nuanced than the variables in the 
dataset; for example, superior leadership or mentoring skills, or having significant preparation in 
specific areas may influence the likelihood of promotion.   
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Chapter 8: Turnover Analyses  

Current literature on the DoD civilian services evaluates retention over an approximately 
five- year time frame.   This analysis is similar; however, it focuses on turnover, uses more years 
of data and focuses on the highest section of the GS pay scale (GS-11 to GS-15).  The positions 
at the high-end of the GS pay scale are relatively high-stakes leadership positions and the 
gateway to the SES. The approach to measuring turnover includes using the grade ratio25 as a 
quantitative measure that characterizes the extent to which there is promotion opportunity, and in 
turn, whether promotion opportunity is related to employee behaviors.  

The grade ratio is a proxy for whether the occupation ladder is growing or shrinking from 
grade to grade; when the grade ratio is high, there are more positions immediately above the 
employee and less immediate competition compared to when the grade ratio is low.  It is 
expected that high grade ratios are related to low turnover, all else equal. Understanding whether 
the grade ratio, or the contrast in size between the current grade and the next highest grade, is 
related to turnover is a new and novel addition to the DoD civilian literature.   

This chapter is dedicated to determining if there is a relationship between the grade ratio and 
turnover.  First, the approach to the turnover analysis is described. Next, the distribution of the 
dependent variable and occupations with relatively high and low turnover are reviewed.  Then, 
the regression results are presented and interpreted.  

I. Dependent Variables for Turnover Analyses  

The difference between analyzing turnover versus retention primarily lies in the 
interpretation of the results; turnover research describes the factors that are related to leaving 
(what is undesirable about the work environment) while retention research describes the factors 
related to staying (what is desirable about the work environment).  This analysis will focus on 
factors (demographic, career experience, and organizational) that are related to both occupation 
and organizational turnover.  

Two types of turnover are considered throughout the analysis.  Turnover I includes people 
who switch occupations within the A-CW.  This includes individuals who change occupations 
(four-digit occupation series), move to new locations or workforces, and leave the workforce 
temporarily26 or permanently.   Turnover I will help determine if the features of the occupation 
ladder are related to individuals moving within the A-CW or out of the A-CW.  Turnover II does 

                                                 
25 See Chapter 6, Section I for a description of the grade ratio.  
26 The data used here are annual person-year observations captured in quarter three of each year.  Thus, the 
definition of turnover requires that an individual be present in quarter three of one year and absent in quarter three of 
the next year.   
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not include individuals who change occupations within the A-CW; Turnover II includes only 
individuals who leave the Army civilian workforce for another DoD workforce, another federal 
workforce, or who leave entirely.  Turnover II is a subset of Turnover I and is analyzed to 
determine if the features of the occupation ladder are related to individuals leaving the A-CW 
altogether.    

On average, between 1997 and 2014 Turnover I is 12.7 percent and Turnover II is 8.7 
percent27, after accounting for administrative changes28.  Though the two types of turnover are 
highly correlated (.88), the intent of analyzing the two separately is to determine if the factors 
that are related to people leaving their occupation are distinct from the factors that are related to 
individuals leaving the organization.  

Throughout the literature there are a multitude of studies on employee turnover.  In research 
specific to DoD civilians, retention is the focus instead of its numerical inverse.  Currently, no 
study looks at occupation turnover (Turnover I) or organizational turnover (Turnover II).  
Including occupation turnover may shed light on possible determinants of intra-agency mobility. 

 

Table 13:  Dependent Variables for Turnover Analyses (Army only, GS-11 to GS-15, 1997-2014) 

Turnover I Turnover II 

Counting people who switch occupations Not counting people who switch occupations 

Year  Turnover I  Total  Percentage Year  Turnover II  Total  Percentage

1997  9823  54,251  18.1%  1997  4,224  54,251  7.8% 

1998  7002  53,243  13.2%  1998  3,917  53,243  7.4% 

1999  6415  52,812  12.1%  1999  3,470  52,812  6.6% 

2000  6415  53,759  11.9%  2000  3,490  53,759  6.5% 

2001  6677  54,712  12.2%  2001  3,301  54,712  6.0% 

2002  7121  56,448  12.6%  2002  4,077  56,448  7.2% 

2003  7728  57,704  13.4%  2003  4,232  57,704  7.3% 

2004  7445  59,223  12.6%  2004  4,330  59,223  7.3% 

2005  8364  61,960  13.5%  2005  4,708  61,960  7.6% 

2006  9202  63,945  14.4%  2006  4,966  63,945  7.8% 

2007  9650  65,254  14.8%  2007  4,827  65,254  7.4% 

2008  9860  69,347  14.2%  2008  4,181  69,347  6.0% 

2009  11,225  76,186  14.7%  2009  4,644  76,186  6.1% 

2010  15,246  86,949  17.5%  2010  8,316  86,949  9.6% 

                                                 
27 Both Turnover I and Turnover II are highest in 2010 when 30 percent of the workforce was transitioning from 
NSPS back to the GS schedule.  For that reason, a control for NSPS is included in all regressions and sensitivity 
analyses are conducted. 
28 Administrative changes are instances where employees were involuntarily moved between occupations or 
workforces. Also, involuntary turnover is not excluded from the analysis due to data limitations.  For an explanation 
of accounting for administrative changes and the challenges of identifying involuntary turnover in the analytic 
sample, see Appendix I.    
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2011  11,098  89,616  12.4%  2011  6,378  89,616  7.1% 

2012  11,800  91,481  12.9%  2012  7,311  91,481  8.0% 

2013  12,704  89,825  14.1%  2013  7,487  89,825  8.3% 

2014  12,893  88,105  14.6%  2014  7,207  88,105  8.2% 

Average  170,668  1,224,820  13.9%  Average  91,066  1,224,820  7.4% 

 

II. Turnover Analysis Method 

In this analysis the logistic Pooled Ordinary Least Squares (POLS) method is used; this is 
sometimes referred to as the population-averaged model and is a conventional approach in 
retention and turnover analyses (Asch, 2001).  The primary disadvantage of the logistic POLS 
approach is that it does not fully exploit the structure of panel data because observations are 
pooled.  However, adding controls for year partially resolves this issue and allows the intercept 
to take on different values in different time periods.  Similarly, the model permits for cluster 
robust standard errors, which corrects for error terms that are correlated across occupations, since 
it is unlikely that the error terms will be independently and identically distributed (IID).  The 
POLS model was selected because both time-varying and time-invariant variables can be 
included simply, while controlling for time and occupation fixed-effects.          

III. Turnover Analysis Approach 

A logit model is selected instead of the probit model for ease of the “log odds” interpretation.  
The logistic POLS takes the dichotomous dependent variable and makes it a real value Y through 
the link function.   The following equation summarizes the logistic POLS framework for the 
turnover model using local measures: 

 

  , , , , log ,

,
, , , , ,

, , , ,   (2) 

 
 

Where postscripts i, o, j, l, and t represent observations by individual(i), occupation(o), grade 
level(j), location(1), and year(t)29.    represents a vector of individual-level time-invariant 

covariates, outlined in Table 1430, and  ,  represents a vector of individual-level time-varying 

covariates, outlines in Table 15.       are year-coefficients accounting for yearly trends such as 

unemployment, and   are occupation coefficients accounting for two-digit-broad occupation 
characteristics. Including an occupation control ensures that the other measures of occupation 

                                                 
 
30 See Chapter 5, Section I for a description of how key covariates were derived.  
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demography are not confounded by variation in types of work tasks (Barnett, Baron and Stuart, 

2000).    , , , ,   is a zero for individuals who did not leave the A-CW each year and a one 

for individuals who did leave the A-CW.     is the parameter of interest, and represents the 

correlation of the grade ratio with turnover31.   
 

Table 14:  Turnover Model (2) Time-Invariant Covariate Definitions 

Covariate Local Regression Definition 

Female  1 if the employee was a female, 0 if male  

Hispanic  1 if the employee was Hispanic, 0 not 

Black  1 if the employee was Black, 0 not 

 Asian  1 if the employee was Asian, 0 not 

Other  1 if the employee was Other, 0 not 

Veteran   1 if the employee was a Veteran, 0 not 

Retired Mil  1 if the employee Retired from the US mil, 0 not 

NSPS 
1 if the employee participated in the NSPS program, 0 if 

not 

Entry Paygrade 
The grade level at which the employee entered the GS 

pay scale 

 

Table 15: Turnover Model (2) Time-Varying Covariate Definitions 

Covariate Local Regression Definition 

Expansion/Contraction Rate 
The rate at which an occupation is expanding or 

contacting from one year to the next above GS‐11 in a 
location 

Recent Performance 
The most recent performance measure available for the 

employee 

 Postgrad 
1 if the employee completed a post‐graduate degree, 0 if 

not 

                                                 
31 See Appendix H for the distribution and other details pertaining to the grade ratio.  
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College  1 if the employee completed a college degree, 0 if not 

Age  Age of employee in years 

 
 

IV. Occupations with High and Low Average Turnover  

Before using regression analysis, the occupations with the highest and lowest average 
organizational turnover (Turnover II) are examined for patterns in occupation type and size32.  
The results are in Table 16 below.  The occupations with low average turnover tended to have a 
science, technology, engineering or math (STEM) focus (denoted by *), and the occupations on 
the high turnover list tended to have a health or human services focus (denoted by ^).    

Table 16: Occupations with Relatively High (Top 25 percent) and Low (Bottom 25 percent) Average 
Annual Organizational Turnover (Turnover II) in the Analytic Sample (1997-2014; GS-11 to GS-15) 

Highest 25 Percent of Occupations with Low Average Organizational Turnover  

Occupation Name  

Occupation 
Series 

Average 
Turnover II 

Standard 
Deviation 

Turnover II 

Average 
Occupation 

Size 

Chemical Engineering*  893  4.0%  19%  81.94 

Outdoor Recreation Planning   23  4.0%  20%  17.74 

Geography  150  4.0%  20%  32.78 

Park Ranger  25  4.0%  20%  138.58 

Fish Biology*   482  4.0%  21%  22.70 

Geology*  1350  4.0%  21%  99.13 

Environmental Engineering*   819  5.0%  21%  212.89 

General Natural Resources Management & 
Bio Sciences* 

401  5.0%  22%  574.95 

Civil Engineering*  810  5.0%  22%  1667.31 

Health Physics*  1306  5.0%  22%  22.60 

Industrial Engineering*  896  5.0%  22%  64.49 

Mechanical Engineering*  830  5.0%  22%  529.48 

Equipment Services  1670  5.0%  22%  591.16 

Transportation Operations  2150  5.0%  22%  17.83 

General Engineering*   801  5.0%  23%  695.38 

Wildlife Biology*  486  5.0%  23%  33.02 

Forestry*  460  5.0%  23%  32.46 

                                                 
32 A total of 165 occupations with an average number of employees fewer than 10 were removed from this list, 87 of 
which had an average of fewer than two average employees.   See the stability analysis Chapter 7 Section III for 
more information on occupation size. 
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Chemistry*  1320  5.0%  23%  120.99 

Archeology  193  6.0%  23%  53.14 

Physical Science Technician*  1311  6.0%  23%  16.40 

General Physical Sciences*  1301  6.0%  23%  150.95 

Safety Engineering*  803  6.0%  23%  33.23 

(Name Not Listed)  89  6.0%  23%  62.54 

Marine Cargo  2161  6.0%  23%  19.62 

Electrical Engineering*  850  6.0%  23%  260.04 

(Name Not Listed)  205  6.0%  23%  220.04 

Computer Engineering*  854  6.0%  23%  84.66 

Economist  110  6.0%  23%  53.74 

Community Planning^  20  6.0%  23%  26.04 

Marine Survey Technical  873  6.0%  24%  12.55 

Cartography  1370  6.0%  24%  20.23 

Ecology*  408  6.0%  24%  33.46 

History  170  6.0%  24%  40.91 

Inventory Management  2010  6.0%  24%  283.03 

Architecture  808  6.0%  24%  143.52 

Museum Curator  1015  6.0%  24%  23.77 

Environmental Protection Specialist*  28  6.0%  24%  173.67 

Lowest25 Percent of Occupations with High Average Organizational Turnover  

Occupation Name  
Occupation 

Series  

Average 
Turnover II 

Standard 
Deviation 

Turnover II 

Average 
Occupation 

Size 

General Education & Training^  1701  9.0%  29.0%  87.6 

Writing and Editing  1082   9.0%  29.0%  48.8 

Education Services  1740  9.0%  29.0%  184.5 

General Business and Industry   1101  10.0%  29.0%  123.1 

Librarian  1410  10.0%  29.0%  82.5 

Facility Operations Services  1640  10.0%  30.0%  86.6 

Administrative Officer  341  10.0%  30.0%  253.9 

Fire Protection & Prevention  81  10.0%  30.0%  59.1 

Psychology^  180  10.0%  30.0%  192.5 

Recreation Specialist  188  10.0%  30.0%  22.3 

Support Services Administration^  342  10.0%  30.0%  19.2 

Health Systems Administration^  670  10.0%  30.0%  12.0 

Meteorological Technician*  1341  10.0%  30.0%  14.0 

Social Work^  185  10.0%  30.0%  427.2 

Dietician and Nutritionist^  630  11.0%  31.0%  29.8 

Equal Employment Opportunity^  260  11.0%  31.0%  102.4 

Speech Pathology and Audiology^  665  11.0%  31.0%  41.9 

Medical Technologist^   644  11.0%  31.0%  151.3 

Industrial Property Management  1103  11.0%  31.0%  22.2 

(Name Not Listed)  221  11.0%  32.0%  55.4 

Statistics*  1530  11.0%  32.0%  15.1 
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Pharmacist^  660  11.0%  32.0%  268.0 

Secretary  318  12.0%  32.0%  10.1 

Physician Assistant^  603  12.0%  32.0%  250.2 

Nurse^  610  12.0%  32.0%  1281.0 

(Name Not Listed)  669  12.0%  33.0%  16.9 

Sports Specialist  30  12.0%  33.0%  19.0 

(Name Not Listed)  230  12.0%  33.0%  32.1 

(Name Not Listed)  235  13.0%  33.0%  33.9 

Physical Therapist^  633  14.0%  34.0%  69.7 

Pathology Technician^  646  14.0%  35.0%  11.1 

Occupation Therapist^  631  15.0%  35.0%  37.2 

(Name Not Listed)  2050  15.0%  36.0%  15.6 

Intelligence  132  16.0%  36.0%  17.7 

Chaplain^  60  16.0%  37.0%  29.9 

Dental Officer^  680  22.0%  42.0%  24.8 

Medical Officer^  602  24.0%  42.0%  89.1 
NOTE: “*” Denotes STEM Field; “^” Denotes Health and Human Services Field  

 

V. Turnover Regression Model Results  

The results show an overall significant (p<.05), positive relationship between the grade ratio 
and both types of turnover.   This means that high expected promotion opportunity is related to 
high turnover; the direction of the coefficient of the grade ratio was counter-to-expectation. 
However, the average increase in Turnover I and Turnover II for a one standard deviation 
increase in the grade ratio is .1 percentage points  and .2 percentage points, respectively, in the 
probability that an individual will turnover.  Though this effect will differ by individual, overall 
the average marginal effect of the grade ratio is small. 

Regressions were also conducted by paygrade and the relationship between the grade 
ratio and turnover was not significant in paygrades 11 and 12, and positive and significant in 
paygrades 13 and 14 for Turnover I.  For Turnover II, the regression was positive and significant 
only in paygrade 13.  Thus, there is no indication that higher grade ratios (more promotion 
opportunity) are related to lower turnover, and vice versa when the analysis is conducted by 
paygrade33.   

Table 17: Regressing Turnover I and Turnover II on the Grade Ratio: Model (2) Marginal Effects 

Turnover I  Turnover II 

Variable  dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

                                                 
33 This model was also conducted with a lagged grade ratio and the significance and directionality of the grade ratio 
was unchanged.  
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Grade Ratio 0.001  0.001  0.039  0.002  0.000  0.000 

Expansion/Contraction Rate 0.000  0.004  0.937  ‐0.009  0.001  0.000 

Recent Performance 2  ‐0.095  0.025  0.000  ‐0.067  0.019  0.001 

Recent Performance 3 ‐0.141  0.022  0.000  ‐0.105  0.017  0.000 

Recent Performance 4  ‐0.162  0.022  0.000  ‐0.132  0.017  0.000 

Recent Performance 5  ‐0.174  0.022  0.000  ‐0.147  0.016  0.000 

Gender 0.013  0.003  0.000  0.013  0.001  0.000 

Age 0.001  0.000  0.000  0.003  0.000  0.000 

Veteran 0.020  0.005  0.000  0.007  0.002  0.001 

Retired Military ‐0.031  0.004  0.000  ‐0.034  0.002  0.000 

College ‐0.002  0.003  0.535  ‐0.007  0.001  0.000 

Post Graduate Degree 0.007  0.004  0.080  ‐0.006  0.002  0.002 

Hispanic ‐0.006  0.002  0.013  ‐0.008  0.002  0.000 

Black ‐0.006  0.002  0.000  ‐0.008  0.001  0.000 

Asian ‐0.003  0.003  0.245  ‐0.013  0.002  0.000 

Other 0.015  0.004  0.000  0.009  0.002  0.000 

NSPS ‐0.018  0.003  0.000  ‐0.050  0.002  0.000 

Observations 1062955  1062955 
NOTE: controls for year, broad occupation, and entry paygrade suppressed for brevity; errors were clustered by 
broad occupation group to account for independent shocks within broad occupations. 

 

VI. Interpretation 

The results imply that the grade ratio is not a primary driver of turnover.  However, the 
original intention of the analysis was to determine if there is a relationship between promotion 
opportunity and turnover, and we cannot rule out the possibility that a causal relationship does 
exist between these two variables.  Instead, it may be that the grade ratio is not an appropriate 
characterization of promotion opportunity.       

The significance and directionality of the other covariates are as expected.  The 
expansion/contraction rate does not impact occupation turnover, but more expansion is 
associated with lower organizational turnover.  Employees with higher performance ratings are 
less likely to turnover.  This implies that the Army is retaining its highest quality employees. 
Employees who are minorities (with the exception of the “Other” category) are also less likely to 
turnover.  More generally, women are associated with higher turnover, which could be due to 
changes in their family obligations. Older employees are also associated with higher turnover, 
perhaps because more experienced employees have a higher chance of finding external 
opportunities or retiring.  Veterans are more likely to turnover, but retired military are less likely.  
This could be because retired military are more committed to serving the Army, or because they 
are happier in their civilian positions due to their extensive military experience.     

The results for postgraduate education are thought-provoking. For Turnover II, which 
captures organizational turnover only, having a post-graduate degree is related to lower turnover.  
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However, for Turnover I, having a post-graduate degree is associated with higher turnover 
(marginally significant, p<.08).  This could be because individuals with post-graduate degrees 
have more opportunity in the organization, and thus, have lower organizational turnover, but 
possible higher occupation turnover.  It could also be that individuals with higher education are 
“upgrading” occupations, or switching to occupations that are a better match for advanced skill-
sets. Recent research on Army civilian career patterns also finds that individuals with more 
education have higher continuation probabilities and progress to higher grade levels (Nataraj and 
Hanser, 2018), and this is consistent with another recent study that suggests that DoD civilians 
who entered with the highest degrees have lower rates of separation, particularly for employee 
who “upgrade” education (Guo, Hall-Partyka and Gates, 2014).  However, these studies did not 
compare occupation and organizational turnover. Though beyond the scope of this analysis, the 
relationship between post-graduate degrees, internal opportunity, and organizational retention 
could be explored further in future analyses.  

 

Chapter 9: Turnover Sensitivity Analyses 

The relationship between the grade ratio and turnover may be sensitive to small changes in 
the independent variables or in the analytic sample.  There are three types of potential sensitivity 
analyses to conduct.  First, there is the influence of factors external to the Army.   Second, there 
is the influence of factors within the A-CW, but tangential to the characterization of promotion 
opportunity, like retirement.  Third, there is the characterization of promotion opportunity, e.g. 
modifications to the grade ratio.  Factors external to the Army that affect all occupations at the 
same point in time are implicitly accounted for in the yearly-fixed effects included in the 
turnover model.  Thus, this chapter highlights examples from each of the latter two types of 
sensitivity analyses, i.e. factors within the A-CW and the characterization of promotion 
opportunity.  

I. The Impact of the Experimental NSPS Pay Plan  

Within the analytic sample, 30.8 percent of the 168,814 timelines were from people who 
were included in the NSPS pay system (Table 18).  (The intent and background of the 
experimental NSPS pay plan is discussed in Appendix A.)  There are two reasons to test the 
model without these individuals’ career histories: 1) the experiences that this 30.8 percent of the 
workforce had during their time in the NSPS program may have affected employee behaviors 
such as turnover, and 2) the approximate GS grade levels for individuals on the NSPS pay plan 
were imputed in the analysis in Chapter 8, and these imputed values may contain inaccuracies 
that are influencing the results.   
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Table 18: NSPS and GS Timelines in the Analytic Sample by Paygrade 

 Timelines  11 12 13 14 Total 

No NSPS  71,467  31,473 11,520 2,430 116,890 

NSPS  29,034  14,921 6,170  1,799 51,924 

Total  100,501 46,394 17,690 4,229 168,814 

Percent NSPS  28.9% 32.2% 34.9% 42.5% 30.8% 

  
 Though there are concerns that NSPS timelines may have impacted the relationship 
between the grade ratio and turnover in Chapter 8, removing the career histories of individuals 
who participated in the NSPS program does not change the significance nor directionality of the 
marginal effects for the grade ratio nor the covariates (Table 19 vs. Table 17).  The relationship 
between the grade ratio and turnover is still positive and significant, and the directionality and 
significance of the control variables is unchanged.   

Table 19: Regression Model (2) without NSPS Timelines: Marginal Effects 

Turnover I  Turnover II 

dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Grade Ratio  0.002  0.001  0.044  0.002  0.001  0.000 

Expansion/Contraction Rate  ‐0.001  0.004  0.804  ‐0.011  0.002  0.000 

Recent Performance 2   ‐0.091  0.036  0.012  ‐0.065  0.032  0.044 

Recent Performance 3  ‐0.134  0.040  0.001  ‐0.114  0.032  0.000 

Recent Performance 4   ‐0.162  0.037  0.000  ‐0.140  0.030  0.000 

Recent Performance 5   ‐0.175  0.037  0.000  ‐0.154  0.030  0.000 

Gender  0.014  0.004  0.000  0.015  0.002  0.000 

Age  0.001  0.000  0.001  0.004  0.001  0.000 

Veteran  0.017  0.005  0.002  0.007  0.003  0.008 

Retired Military  ‐0.034  0.005  0.000  ‐0.042  0.002  0.000 

College  ‐0.004  0.003  0.140  ‐0.010  0.002  0.000 

Post Graduate Degree  0.002  0.004  0.563  ‐0.009  0.002  0.000 

Hispanic  ‐0.006  0.003  0.081  ‐0.008  0.002  0.000 

Black  ‐0.006  0.002  0.004  ‐0.009  0.002  0.000 

Asian  ‐0.005  0.005  0.320  ‐0.017  0.004  0.000 

Other  0.015  0.004  0.000  0.009  0.002  0.000 

Observations  639695  639695 

NOTE: controls for year, broad occupation, and entry paygrade suppressed for brevity. 
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II. The Impact of Employees who are Eligible for Retirement 

  The second sensitivity analysis removes individuals eligible for retirement to determine if the 
directionality of the grade ratio changes.  It could be that the incentives employees face when 
eligible for retirement are greater than the potential incentive of remaining in the workforce and 
possibly being promoted.  Thus, there may be a positive relationship between those who are 
eligible for retirement and the grade ratio that will disappear when those eligible for retirement 
are removed.  

After removing individuals who are eligible for retirement (partial timelines of employees 
age greater than or equal to 55, which equals 289,387 observations) 34, the coefficient on the 
grade ratio is still significant and positive for Turnover II, and it is not significant for Turnover I.  
This shows that retirement is not driving the results in Table 17; though the effect size is small, 
high grade ratios are still related to more organizational turnover.   

When individuals who are older than age 55 are included, the sign on the coefficient for age 
is significant and positive: individuals who are older are more likely to turnover.  However, 
when individuals over 55 are excluded, the sign on the variable for age is negative and 
significant, i.e. individuals who are older are less likely to turnover.  This captures non-linearity 
in the relationship between age and turnover.  Younger employees who are still experimenting 
with their careers or “job shopping” are more likely to turnover, as are employees who are older 
and close to retirement when compared to employees who are mid-career (Antonovics and 
Golan, 2012).  

Table 20: Regressing Turnover on the Grade Ratio without those who are Retirement Eligible: 
Marginal Effects 

   Turnover I  Turnover II 

   dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Grade Ratio  0.000  0.000  0.360  0.001  0.000  0.000 

Expansion/Contraction Rate  ‐0.001  0.004  0.837  ‐0.008  0.001  0.000 

Recent Performance 2   ‐0.131  0.032  0.000  ‐0.103  0.026  0.000 

Recent Performance 3  ‐0.177  0.027  0.000  ‐0.148  0.022  0.000 

Recent Performance 4   ‐0.195  0.026  0.000  ‐0.170  0.022  0.000 

Recent Performance 5   ‐0.203  0.026  0.000  ‐0.182  0.022  0.000 

Gender  0.013  0.003  0.000  0.013  0.001  0.000 

Age  ‐0.003  0.000  0.000  ‐0.001  0.000  0.024 

                                                 
34 Usually years to retirement eligibility is used as a control variable accounting for behaviors attributable to 
retirement.  However, the literature shows that employees often retire from the civil service before the traditional 
retirement age of 65 (Asch et al., 2003; Idson and Valletta, 1996).  Thus, years to retirement eligibility may 
misrepresent employees’ opportunities because people are incentivized to retire before age 65.  To be conservative, 
all individuals greater than age 55 are removed from the sample to ensure the analysis is not capturing turnover 
attributable to retirement.  This assumes that whether employees were promoted prior to age 55 was independent of 
retirement eligibility.  
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Veteran  0.025  0.005  0.000  0.007  0.002  0.000 

Retired Military  ‐0.015  0.005  0.004  ‐0.016  0.002  0.000 

College  0.003  0.003  0.301  ‐0.004  0.001  0.003 

Post Graduate Degree  0.018  0.004  0.000  0.002  0.002  0.219 

Hispanic  ‐0.001  0.002  0.712  ‐0.003  0.002  0.031 

Black  ‐0.001  0.002  0.766  ‐0.002  0.002  0.275 

Asian  0.003  0.003  0.378  ‐0.006  0.001  0.000 

Other  0.016  0.006  0.008  0.008  0.001  0.000 

NSPS  ‐0.009  0.003  0.006  ‐0.038  0.002  0.000 

Observations   773568  773568 

NOTE: controls for year, broad occupation, and entry paygrade suppressed for brevity.

 

III. The Definition of the Grade Ratio  

In Chapter 8 the grade ratio is defined as a continuous variable with a minimum value of zero 
and a maximum value of 231.  This sensitivity analysis converts the grade ratio into a binary 
variable:  zero if there is no promotion opportunity and one if there is some promotion 
opportunity.  Herein this is referred to as the “promotion opportunity indicator”.  Converting the 
grade ratio into a binary promotion opportunity indicator is a potentially useful exercise if the 
relationship between turnover and the grade ratio is non-linear.  Furthermore, the use of the 
promotion opportunity indicator simplifies the interpretation of the grade ratio; it evaluates the 
influence of “some” promotion opportunity vs. “no” promotion opportunity35.   

Overall, 21 percent of the original grade ratios and promotion opportunity indicators are zero, 
indicating that there are no positions above an employee in an occupation ladder and potentially 
little hope for promotion.  There are two ways the numerator of the grade ratio may be zero: first, 
the employee could be positioned in the maximum grade level in that year in that occupation 
ladder.  Second, the occupation ladder could have “holes” or grade levels where there are no 
employees, e.g. occupation ladders that have positions at GS-11, GS-12, GS-14, GS-15, but not 
GS-13.   

The table below contains the frequency of the first and second type of zero for the grade ratio 
by paygrade.  The first row of Table 21 shows the frequency of when there are no positions 
above the employee, but the employee is not in the maximum grade level in an occupation 
ladder.  The second row shows the frequency of when an employee is in the maximum grade 
level in an occupation ladder.  Then the final row shows the total instance of zeros in the grade 
ratio/expected promotion opportunity indicator.   

                                                 
35 This does come at the expense of loss of statistical power, yet given the size of the analytic sample, power is not a 
major concern (Royston, Altman and Sauerbrei, 2006). 
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Table 21: Instances of Zero in the Grade Ratio (Observations) 

Paygrade 
Promotion Opportunity 

Indicator 11 12 13 14 Total 

No promo (Grade Ratio=0)  9,121  6,372  3,012  462  18,967 

Max Grade (Grade Ratio=0)  58,565  100,267  73,110  26,084  258,026 

Total Zeros  67,686  106,639  76,122  26,546  276,993 

Some promo (Grade Ratio>0)  379,475  399,801  208,783  48,202  1,036,261

Total  447,161  506,440  284,905  74,748  1,313,254

No Promo Percent   2.0%  1.3%  1.1%  0.6%  1.4% 

Max Grade Percent   13.1%  19.8%  25.7%  34.9%  19.6% 

Total Percent Zeros  15.1%  21.1%  26.7%  35.5%  21.1% 

 
Table 22 below displays the marginal effects of model (2) with the promotion opportunity 

indicator in place of the grade ratio.  Using the promotion opportunity indicator shows that the 
sign and direction of the coefficient on the binary grade ratio indicator is negative and significant 
for both types of turnover; some promotion opportunity is related to low(er) turnover, and no 
promotion opportunity is related to high(er) turnover.  

Table 22:  Regressing Turnover I and Turnover II on the Promotion Opportunity Indicator:  
Marginal Effects 

Promotion Opportunity Indicator 

Turnover I  Turnover II 

dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Promotion Indicator  ‐0.017  0.005  0.000  ‐0.003  0.001  0.005 

Expansion/Contraction Rate  ‐0.001  0.004  0.896  ‐0.009  0.001  0.000 

Recent Performance 2   ‐0.096  0.025  0.000  ‐0.068  0.020  0.001 

Recent Performance 3  ‐0.143  0.022  0.000  ‐0.106  0.017  0.000 

Recent Performance 4   ‐0.165  0.022  0.000  ‐0.134  0.017  0.000 

Recent Performance 5   ‐0.177  0.022  0.000  ‐0.149  0.017  0.000 

Gender  0.014  0.003  0.000  0.013  0.001  0.000 

Age  0.001  0.000  0.000  0.003  0.000  0.000 

Veteran  0.020  0.005  0.000  0.007  0.002  0.000 

Retired Military  ‐0.029  0.004  0.000  ‐0.034  0.002  0.000 

College  ‐0.002  0.003  0.527  ‐0.007  0.001  0.000 

Post Graduate Degree  0.007  0.004  0.060  ‐0.006  0.002  0.001 

Hispanic  ‐0.006  0.002  0.014  ‐0.008  0.002  0.000 

Black  ‐0.006  0.002  0.000  ‐0.007  0.001  0.000 

Asian  ‐0.002  0.003  0.486  ‐0.013  0.002  0.000 

Other  0.015  0.004  0.000  0.009  0.002  0.000 
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NSPS  ‐0.019  0.003  0.000  ‐0.050  0.002  0.000 

Observations  1062955  1062955 

NOTE: controls for year, broad occupation, and entry paygrade suppressed for brevity. 

 
Results by paygrade show that the marginal effects of the zero-or-one promotion opportunity 

indicator are also highly significant and negative in paygrades 11, 12, and 13 for Turnover I.   
This is likely a reflection of the fact that individuals who are in the maximum grade level in their 
occupation sometimes move to a related occupation with more positions at higher grade levels.  
For Turnover II, the marginal effect of the promotion opportunity indicator is highly significant 
and negative in paygrade 11, but not significant in the other paygrades.  This may reflect greater 
variation in the shape of occupation ladders in lower grade levels.  The marginal effects for both 
types of turnover by paygrade can be found in Appendix J.   

Overall, how promotion opportunity is defined is a critical component of the analysis, and 
defining promotion opportunity as a dichotomous variable may be a better approach to analyzing 
these data.  It indicates that the features of the career hierarchy may play a role in stay or leave 
decisions at the extremes, i.e. when there is no promotion opportunity, employees are more likely 
to leave the A-CW. 

 

Chapter 10: Exploratory Analysis of Employee Satisfaction  

I. Introduction to Chapter  

 Prior research suggests that both overall job satisfaction and satisfaction with opportunities 
for career growth and promotion negatively affect turnover (Cotton and Tuttle, 1986; Griffeth, 
Hom and Gaertner, 2000; Porter et al., 1974)36.   The primary purpose of this chapter is to 
explore the job satisfaction of A-CW employees using data from the FEVS while incorporating 
turnover data from DMDC.  The FEVS is an appropriate tool to evaluate satisfaction because it 
includes some demographic and career history variables along with direct and indirect measures 
of satisfaction.  Additionally, the data set provides the unique ability to compare occupation-
level turnover data from DMDC to occupation-level FEVS data, as OPM began using occupation 

                                                 
36 The substantive findings from the literature on job satisfaction are discussed in Chapter 4.  The literature 
establishes that individuals are not likely to be equally motivated to do their jobs because values, preferences, 
intrinsic motivation and extrinsic motivation are likely to vary from individual to individual (Perry and Wise, 1990).  
Similarly, there is evidence in the literature that organizational culture, “employee voice”, “perceived organizational 
support” can influence satisfaction and dissatisfaction, and in turn, retention (Perry and Wise, 1990; Porter et al., 
1974; Sheridan, 1992; Spencer, 1986).  The literature also establishes that individuals are more likely to report 
higher job satisfaction in an economic downturn (Carsten and Spector, 1987).   Finally, there is evidence that lack of 
promotion opportunity may contribute to lower job satisfaction (Cotton and Tuttle, 1986; Griffeth, Hom and 
Gaertner, 2000; Porter et al., 1974).   
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type as part of the FEVS in 2013.  The aim of the employee satisfaction analysis is to determine 
the extent to which satisfaction variables relate back to employee turnover.  Eventually this could 
lead to policy interventions that decrease dissatisfaction, and in turn, curtail turnover.  The 
chapter starts with important considerations for any analysis of job satisfaction, and moves to a 
description of the data, methods, analysis, and findings.  It concludes with a discussion of 
findings and issues unresolved.   

II. Important Considerations for the Analysis of Job Satisfaction  

The definition of job satisfaction, the way it is measured, and the construct behind the 
measurement can vary from discipline to discipline and study to study.  Each discipline 
approaches the topic from a different view, often describing the same phenomena using different 
terminology and contexts.  Economic studies of job satisfaction explain the labor market factors, 
matching factors (such as occupation choice), and workplace factors that lead employees to 
derive utility from their jobs.  To this end, in economic studies, job satisfaction is a proxy for 
utility (Christen, Iyer and Soberman, 2006).  Psychologists explain the reactions of people to 
their jobs, and the sociologist merges these concepts by looking at social order, disorder, and 
change in organizations (Kalleberg, 1977). 

 Job satisfaction also has multiple definitions.  “Job satisfaction refers to an overall affective 
orientation on the part of the individuals toward work roles which they are presently occupying” 
(Kalleberg, 1977).  Another common definition is, “the pleasurable emotional state resulting 
from the appraisal of one’s job as achieving or facilitating the achievement of one’s job values” 
(Christen, Iyer and Soberman, 2006; Kalleberg, 1977; Locke, 1969).  Conversely, “job 
dissatisfaction is the unpleasureable emotional state resulting from the appraisal of one’s job as 
frustrating or blocking the attainment of one’s job values or as entailing disvalues” (Locke, 
1969).  Job satisfaction and dissatisfaction, therefore, can be thought of as complex emotional 
reactions to one’s job characteristics.  These definitions (Kalleberg vs. Locke) exemplify the 
difference between job satisfaction as defined by work values, i.e. intrinsic motivation vs. actual 
job characteristics, i.e. extrinsic motivation (Kalleberg, 1977).  The literature reflects this 
division insofar as psychologists tend to focus on intrinsic motivators and economists tend to 
focus on extrinsic motivators. Both are important in the civil service context because civil 
servants may be motivated by financial rewards or by the mission of the government agency they 
serve.   

 Second, most studies related to job satisfaction use self-reported survey data, without 
connecting it to administrative data, which assumes that individuals can accurately and 
consistently assess their own experiences and in turn, job satisfaction (Rabin, 1998).  It also 
introduces the possibility that the way a question is asked (framing) or the experience an 
individual has immediately preceding the survey (weighting) influence responses.  Additionally, 
the respondents may or may not feel comfortable disclosing their true perspectives in a survey 
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for reasons related to anonymity.  Overall, it is important to note that these data represent the 
perceptions of job characteristics or well-being, not necessarily actual job characteristics or 
physiological health.  From one economist’s point of view, one fundamental limitation of 
research surrounding job satisfaction is that it relies on accepting subjective measures of well-
being or “satisfaction” as a proxy for utility, which deviates from the tradition of using 
preferences that are revealed through action. An individual’s perceptions, or “what they say,” 
might be different than “what they do” (Freeman, 1978).  Their self-reported data may also be 
influenced by variables that are not consistent across participants, like family history or general 
life satisfaction.   Therefore, studies using self-reported satisfaction data that do not attempt to 
incorporate or validate the findings with administrative data have limitations.   Studies that 
successfully link self-reported well-being data with tangible inputs and outcomes allow for 
additional layers of analysis (Kahneman and Krueger, 2006).  

Lastly, instruments behind the measure of job satisfaction vary.  There are direct (global) and 
indirect (facet) measures of satisfaction: direct measures would include answers to the question, 
“How satisfied are you with your job?” and indirect measures would include, “Would you 
recommend your job to a friend?”, “Are you looking for new employment?”, or “Would you take 
the job again if given the choice?”  Sometimes measures of job satisfaction are composite scores.  
Composite measures introduce opportunity for variability, including the challenge of combining 
each of the indirect measures: linearly or non-linearly (Scarpello & Campbell, 1983).   

III. Summary of the FEVS  

The FEVS dates to back 2002 and since 2010 the survey has been administered annually to 
over 80 agencies across the federal government to a representative sample of full-time and part-
time, non-active duty, non-seasonal federal employees.  The A-CW is included in this sample.  
The survey collects employee viewpoints on their agency, positions, working conditions, 
supervisors, and leadership during a six-week window in the spring of each year.  The FEVS 
includes four indices: the Employee Engagement Index, the Global Satisfaction Index, the New 
Inclusion Quotient, and the Human Capital Assessment and Accountability Framework 
(HCAAF).   In each index, there are sub-indexes containing questions related to leadership, 
fairness, intrinsic work experience, etc.  As part of the analysis of the results to the FEVS, OPM 
averages the responses to each question in an index to form composite scores.  These composite 
scores are compared across agencies and time.  The results are published in an annual report.  

In sum, the FEVS is a tool that measures various employee perceptions of the conditions in 
their immediate work environment and agency.  Although there are critiques that the 
administrators of the FEVS should make greater use of other valid and reliable measures that are 
reported in the literature, researchers have published dozens of peer reviewed journal articles 
using FEVS data (Fernandez et al., 2015).  
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For the purposes of this dissertation, a special request was made to OPM for individual-level 
data to include individual level responses to the FEVS survey questions, demographic and career 
experience information, and occupation codes not available in the FEVS public use file where 
data are aggregated.  The first year that OPM started to utilize four-digit occupation code (the 
same four-digit occupation series codes that are used in the DMDC analysis) with the FEVS was 
2013.  Therefore, only two years of data were provided (2013 and 2014) because those were the 
only years of data available that included occupation codes at the time the data request was 
made.     

The 2014 survey contained the same 98 items as the 2013 survey.  In select cases, the 
wording on the questions was changed between 2013 and 2014, but these changes were not 
substantive.  

The same sampling strategy used for the 2013 survey was used for the 2014 survey.  The 
response rates for the A-CW in 2013 vs 2014 were similar and slightly lower than the response 
rate for the DoD overall (Table 23).   Overall, 22,130 and 22,414 employees from the A-CW 
responded to the survey in 2013 and 2014 respectively.   

Table 23:  FEVS Response Rates in 2013 and 2014 

Civilian Agency Sampled  2013 Actual      2013 Percent  2014 Actual 2014 Percent  

DoD   65,007  37.70%  75,025  35.30% 

 Department of the Air Force   12,129  36.30%  19,168  30.10% 

Department of the Army   22,130  34.50%  22,414  36.20% 

Department of the Navy   19,518  40.40%  17,745  34.80% 
Department of the Navy: Marine 

Corps   2,092  44.40%  1,716  35.10% 

Government Overall   376,577  48.20%  392,752  46.80% 

 

FEVS Survey Structure and Weighting 

Specific information on the survey structure is readily available through OPM’s website37 
and is reiterated here. OPM employed a Graduated Proportional Sampling (GPS) scheme, which 
was a multi-stage process that ultimately determines the appropriate sample populations for each 
agency such that the sample is representative38.  

                                                 
37 The 2013 survey and results: 
https://www.opm.gov/fevs/archive/2013FILES/2013_Governmentwide_Management_Report.PDF , and the 2014 
survey and results: 
https://www.opm.gov/fevs/archive/2014FILES/2014_Governmentwide_Management_Report.pdf (both versions 
accessed 10/11/2018). 
38 More information specific to the sampling structure: 
https://www.fedview.opm.gov/2015FILES/2015_OPM_Technical_Report.pdf; 
https://www2.usgs.gov/humancapital/od/2014fevshome.html (accessed 10/11/2018). 

https://www.opm.gov/fevs/archive/2013FILES/2013_Governmentwide_Management_Report.PDF
https://www.opm.gov/fevs/archive/2014FILES/2014_Governmentwide_Management_Report.pdf
https://www.fedview.opm.gov/2015FILES/2015_OPM_Technical_Report.pdf
https://www2.usgs.gov/humancapital/od/2014fevshome.html
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1. Individuals	were	stratified	based	on	the	lowest	available	work	unit	or	level	(identified	by	
organizational	codes);			

2. Minimum	sampling	proportion	was	set	to	25	percent;	all	employees	had	at	least	one	in	four	
chances	of	being	selected.		(Exceptions	were	small	agencies	and	SES	employees	where	100	
percent	of	employees	were	sampled.)		

3. After	sample	sizes	were	determined,	the	agency’s	overall	number	of	employees	to	be	
sampled	was	considered;	if	more	than	75	percent	were	to	be	sampled,	all	employees	were	
asked	to	take	the	survey.		

4. Senior	leaders	are	in	a	separate	stratum	and	100	percent	were	sampled.	

Therefore, the FEVS is a probability sample in some strata and a census in others.  Since 
different types of individuals appear in the survey with different probabilities, it was necessary to 
calculate post-estimate weights to adjust for differences in the sizes of sample subgroups and to 
account for non-response.  This minimizes concerns about nonresponse and improves the 
precision of both point estimates and standard errors in analyses.  There were three steps that 
OPM took to develop the population weights:  

1. First,	the	base	weight	for	each	employee	is	equivalent	to	the	reciprocal	of	the	individual’s	
selection	probability.	

2. Second,	the	base	weights	were	adjusted	for	nonresponse	within	subgroups	of	agencies.		
(After	step	2,	survey	responses	then	represented	all	employees,	including	non‐respondents	
and	known	ineligibles.)	

3. Third,	statisticians	used	“raking‐ratio	weighting,”	which	is	an	iterative	proportional	
balancing	technique	that	uses	known	characteristics	of	the	population39	to	make	the	survey	
sample	resemble	the	entire	population	(Deville,	Särndal	and	Sautory,	1993).			

The primary sampling unit is the individual employee, and the weights account for the 
stratification of the survey design.  The population weights were provided with the individual-
level employee responses and were not calculated as part of this dissertation.  

Independent Variables  

Several demographic variables were included in the raw data file, including age, education, 
veteran status, and gender.  Several “career experience” variables were also provided, namely, 
occupation code, tenure, and GS grade level.  However, for security purposes, the demographic 
and career experience variables were grouped into broad categories (but still at the individual-
level) to protect the privacy of the participants.  All the original data fields from which the 
analysis is derived are presented in Table 24 below.   

Thus, the demographic and career experience variables used in the analysis were selected 
based on availability40.  They are consistent with those presented in Table 24. Demographic 

                                                 
39 OPM states that the weights are calculated with variables “such as” gender, race, supervisory status, and age.  
One journal article argues that OPM should provide more detail on how the weights were developed so that 
researchers understand the extent to which results are generalizable (Fernandez et al., 2015). 
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factors include age (50 and older, or under 50), education (B.A. degree, and post-B.A. degree), 
veteran status (current or former military experience), and gender.   Career experience variables 
such as federal tenure (10 or fewer years, more than 10 years), and grade level (GS-7 to GS-12, 
GS-13 to GS-15, all other).  

While these variables can still be used in regression analyses, they have limitations insofar as 
many of the original responses are in broad categories and cannot be made more precise.  For 
example, age was provided with categories, “under 50” and “50 and older,” even though the 
original response categories included ages “25 and under”, “26 to 29”, “30 to 39”, “40 to 49”, 
“50 to 59”, and “60 and older”.  In addition to working with control variables that are aggregated 
in broad buckets, the education and veteran status variable were not available in 2013, limiting 
all regression analyses to 2014 only.  Additionally, since region is not included in the FEVS 
covariates, all analyses are conducted without regard to location. 

Table 24: Demographic and Career Experience Variables in the FEVS 

FEVS Variables  

Demographic   Categories 
Age   Under 50; 50 and older  

Education   Less than Bachelors; Bachelor’s Degree; Post‐bachelor’s education  
Veteran Status   No prior military experience; Current or former military experience  

Gender   Male or female  
   

Career Experience  
Occupation Code  4‐digit occupation series; 47 white collar occupations represented  
Federal Tenure  10 or fewer years; More than 10 years  
GS Grade Level  GS‐7 to GS‐12; GS‐13 to GS‐15; Other  

 

Occupation Series Variable  

The objective of this employee satisfaction analysis is to determine if there are correlations 
between turnover as estimated by the DMDC data and employee satisfaction by occupation four- 
digit code or “series” as described in Chapter 2, Section I.  In the A-CW there are 23 broad 
occupations and over 300 occupation series spread among those occupation families.  However, 
to protect the anonymity of survey respondents, the FEVS data do not cover all 23 occupation 
families and 300 occupation series.  If the number of employees in an occupation series was 
fewer than 100, the data were not provided.  For that reason, data from the A-CW cover 19 
occupation families and 47 of the largest occupation series.   

                                                                                                                                                             
40 When the FEVS data was requested, OPM committed to providing some but not all the variables requested to 
protect the anonymity of participants.  The demographic variables were listed in priority order, and the top six were 
provided with the data. 



 72 

The following occupation families (two digit codes) are not represented: Veterinary Medical 
Services, Physical Sciences, Library and Archives, Inspection, Investigation, Enforcement and 
Compliance, and Transportation.  Despite these limitations, when checked against the DMDC 
data, the top 30 largest four-digit occupation codes in the Army civilian workforce from both 
2013 and 2014 are represented in the FEVS sample.  See Table 25 below for details on the 
occupation families and occupation series represented in the raw FEVS file.  The table lists the 
occupation families with the highest number of weighted responses to the lowest number of 
weighted responses.  Occupations that have an “NA” are “not applicable”, i.e. not represented in 
the FEVS dataset. 

Table 25:  Distribution of Occupations by Occupation Family in the FEVS Data 

Percentage of Weighted Observations in Army Occupation Family  

Two Digit Occupation Family  

Number of 
Occupation 
Series in the 
Occupation 

Family 

2013 2014 

General, Administrative, Clerical, & Office Services   8  32%  32% 
Engineering & Architecture   5  14%  14% 
Medical, Hospital, Dental, & Public Health   6  8%  9% 
Misc. Occupations   4  6%  6% 
Information Technology   1  6%  6% 
Human Resources Management   2  5%  5% 
Business & Industry   2  5%  5% 
Social Science, Psychology, & Welfare   4  4%  4% 
Accounting & Budget   3  4%  4% 
Education   3  4%  3% 
Supply    3  3%  3% 
Natural Resources Management & Biological Science   1  2%  2% 
Equipment, Facilities, & Services   1  2%  2% 
Legal & Kindred   1  1%  1% 
Information & Arts    1  1%  1% 
Mathematical Sciences   1  1%  1% 
Quality Assurance, Inspection, & Grading    1  1%  1% 
Veterinary Medical Science   NA  NA  NA 
Physical Sciences   NA  NA  NA 
Library & Archives    NA  NA  NA 
Inspection, Investigation, Enforcement, & Compliance   NA  NA  NA 
Transportation   NA  NA  NA 
Total   47  100%  100% 
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IV. Methods 

Like the analysis of promotion and turnover, this analysis is primarily exploratory and does 
not purport to draw causal inferences.  There are three stages to the analysis, each is described 
below.  

Stage One: Variable of Interest: Occupations with High and Low Average Sub-Index 
Scores 

The same sub-indices created by OPM are used as measures of satisfaction in this analysis.  
For a list of the nine sub-indices and questions utilized for each, see Appendix K.  These sub-
indexes are considered the “variables of interest” for the FEVS, and each index represents a 
construct, e.g. the “supportive” index measures the extent to which the employee perceives the 
workplace to be supportive.  The nine sub-indices utilized are from the Employee Engagement 
Index, the Global Satisfaction Index, and the New Inclusion Quotient41.   The indexes were 
recreated using guidance from OPM, and an index average was created for each individual by 
adding together the raw scores from each question (corresponding to answer categories strongly 
disagree (1)- strongly agree (5)), and dividing by the number of questions.    

After the indexes were recreated, occupations with high (top 25 percent) and low (bottom 25 
percent) average satisfaction are examined by sub-index.  The “svy” command in Stata is used to 
account for the survey weights such that the design-based averages are the weighted sample 
proportions; in other words, the design-based finite population represents the super-population.  
This simple view of the FEVS data helps to understand patterns in occupations with high or low 
satisfaction.   

Stage Two: Import Turnover Data; Conduct Regression with Turnover as the Dependent 
Variable and Satisfaction as the Independent Variable of Interest  

In the second phase of the analysis, regression analysis is used to test the relationship 
between turnover and satisfaction after accounting for covariates like age and education, which 
are likely to be confounded with occupation42.  The DMDC data is collapsed to produce 
occupation-grade level bucket turnover data43.  Second, the FEVS data is collapsed by 

                                                 
41 The Human Capital Assessment and Accountability Framework index was not used due to the number of 
questions in this index (39 questions overall, seven to thirteen questions per sub-index), which could pose both 
interpretation and missing data issues. 
42 Complex regression models are often used in complex surveys when some of the variables are of interest and 

some of them are secondary.  However, in the absence of more specific information about the survey design, e.g. 
how individuals are “nested” within the Army civilian workforce (commands, geography, supervisor, department, 
etc.), multilevel or hierarchical models, as in (Cho and Ringquist, 2010), cannot be utilized. 
43 The analytic sample for the DMDC data is expanded to include GS1-SES to match the analytic sample for the 
FEVS data.  Also, for Turnover I and Turnover II averages by paygrade bucket, see Appendix L.  
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occupation and grade level bucket to create proportions for each of the independent variables 
listed in Table 24 and for the employee satisfaction indices. Then, the turnover data is imported 
into the FEVS dataset by occupation and grade-level bucket.  Last, the turnover analysis is 
conducted.   

Below is the GLM regression model used to analyze the FEVS data.  Again, since the 
dependent variable is a proportion, the GLM model with the logit link function in the binomial 
family is used.  The following equation summarizes the model to be estimated:  
 

    	 , 	 log
,

1 ,
 ( , + , + , )	 ,   (3) 

 

	 ,  is the fraction of individuals who left the Army civilian workforce by grade-

level bucket(g) and occupation(o) between 2014 and 2015.  is a vector of occupation-level 
covariates, representing the share of individuals in that occupation with a particular demographic 
feature.  For example, the fraction of women in an occupation and grade level bucket is used as a 
control variable in this context.  Table 24 defines the covariates used in the analysis, e.g. age, 

gender, federal tenure, education level, veteran status.   represents the occupation series the 
employee was in at the time of the survey.  Thus, we control for all occupation-level 
characteristics through occupation dummies corresponding to four-digit occupation code, plus a 
set of occupation-grade bucket characteristics.  However, because there are no specific controls 
for grade-level bucket, the variation identified will be within occupations, across grade-level 

buckets.  , is a frequency weight containing the number of people the observation represents 

per grade level bucket and occupation in the individual-level dataset.  The error term ( .   is 

estimated by grade level bucket and occupation44. 

      is the coefficient of interest, and represent the correlation between an employee 

satisfaction index and turnover, less the variation attributable to observable covariates.    
Nine of these equations are estimated, one for each of the constructs (sub-indices) outlined in 
Appendix K, e.g. the Employee Engagement Index (with sub-indices leaders lead, supervisors, 
intrinsic work experience), Global Satisfaction Index (global satisfaction), and New Inclusion 
Quotient Index (fair, open, cooperative, supportive, and empowering). The coefficients represent 
the correlation of satisfaction and turnover, less the influence of covariates. 

                                                 
44 In future analyses with more observations the error terms might be clustered to account for independent shocks 
that happen within occupations.  Here clustering results in standard errors that seem unnecessarily conservative 
(Abadie et al., 2017). 
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V. Results  

Stage One Results: Occupations with High and Low Average Satisfaction by Index  

Appendix M contains average index scores by occupation for the 25 percent of occupations 
with the lowest average satisfaction scores and 25 percent of the highest average satisfaction 
scores before controlling for covariates.   

Several occupations exhibit low average satisfaction across most indexes.  For example, 
occupations such as Police, Dental Assistant, Security Guard, Fire Protection and Prevention, 
Psychology, and Public Affairs appear to have chronically low satisfaction across most indexes. 
Several of the occupations with low satisfaction appear to have an external safety focus, like 
Security Guard, Police, and Fire Protection and Prevention. 

Training Instruction, Civil Engineering, Logistics Management, General Attorney, Safety 
and Occupation Health Management, and Program Management appear to have relatively high 
average satisfaction across most indexes.  The occupations with high average satisfaction appear 
to either be high-skill or in the fields of management and training, e.g. Safety and Occupation 
Health Management. 

Stage Two Results: Model (3) Regression Results After Controlling for Covariates  

After adding covariates to the regression equation, eight of the nine indexes did not show a 
statistically significant relationship between employee satisfaction and turnover.  However, for 
both Turnover I and Turnover II, the results for the construct “Supportive” were negative and 
statistically significant at the p<.05 level45.  The marginal effect is approximately 5 percentage 
points in the turnover rate for a one unit change in satisfaction.  This is a moderate-large effect 
considering the average Turnover II rates by paygrade bucket range from 17.5 percent in GS1-7 
(and SES) to 10.8 percent in GS13-15 (see Appendix L).  

Table 26: Regressing Turnover on the Supportive Index: Model (4) Marginal Effects 

Turnover I  Turnover II 

Variable  dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Employee Satisfaction Index (Supportive)  ‐0.05  0.03  0.05  ‐0.05  0.03  0.04 

Female Proportion  ‐0.01  0.07  0.93  0.01  0.07  0.90 

Over 50 Proportion  ‐0.03  0.07  0.66  0.00  0.07  0.96 

<10 Years’ Experience Proportion  0.07  0.05  0.17  0.05  0.05  0.34 

Veteran Proportion  ‐0.02  0.05  0.64  ‐0.05  0.05  0.32 

Graduate Degree Proportion  ‐0.07  0.05  0.15  ‐0.03  0.05  0.53 

Bachelor's Proportion  ‐0.13  0.09  0.17  ‐0.06  0.09  0.52 

                                                 
45 This result is marginally significant (p<.06) when individuals with two or more missing values for an index are 
included (see Appendix N for a description of the missing value robustness analysis).  
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Security Administration  ‐0.04  0.02  0.04  ‐0.06  0.02  0.00 

Fire Protection and Prevention  ‐0.09  0.03  0.00  ‐0.07  0.03  0.05 

Police  ‐0.08  0.01  0.00  ‐0.08  0.01  0.00 

Security Guard  ‐0.01  0.03  0.63  ‐0.02  0.03  0.52 

Social Science  0.02  0.03  0.63  ‐0.01  0.04  0.72 

Intelligence Series  0.06  0.10  0.54  0.03  0.12  0.78 

Psychology  ‐0.03  0.03  0.35  ‐0.04  0.03  0.17 

Social Work  ‐0.01  0.04  0.77  ‐0.03  0.04  0.47 

Human Resources Management  ‐0.01  0.02  0.59  ‐0.03  0.02  0.24 

Human Resources Assistance  0.06  0.02  0.01  0.00  0.02  0.93 

Miscellaneous Administration and Program  ‐0.02  0.01  0.09  ‐0.04  0.01  0.00 

Miscellaneous Clerk and Assistant  0.04  0.03  0.11  0.00  0.02  0.90 

Secretary  0.07  0.05  0.19  ‐0.05  0.04  0.16 

Program Management  0.06  0.03  0.03  0.01  0.02  0.79 

Administrative Officer  0.05  0.04  0.26  ‐0.03  0.04  0.43 

Management and Program Analysis  ‐0.02  0.03  0.39  ‐0.07  0.02  0.00 

Logistics Management  ‐0.04  0.01  0.00  ‐0.06  0.01  0.00 

Telecommunications  ‐0.07  0.01  0.00  ‐0.08  0.01  0.00 

General Natural Resources Man & Bio Sciences  ‐0.05  0.04  0.18  ‐0.06  0.03  0.05 

Financial Administration and Program  0.05  0.03  0.10  ‐0.03  0.02  0.29 

Accounting  0.02  0.04  0.59  ‐0.05  0.03  0.18 

Budget Analyst  0.02  0.04  0.62  ‐0.04  0.03  0.20 

Nurse  ‐0.03  0.04  0.48  ‐0.04  0.04  0.35 

Practical Nurse  ‐0.05  0.03  0.07  ‐0.05  0.03  0.05 

Health Aid and Technician  ‐0.05  0.02  0.01  ‐0.07  0.02  0.00 

Health System Specialist  0.00  0.02  0.98  ‐0.01  0.02  0.75 

Medical Support Assistance  0.02  0.03  0.60  ‐0.02  0.03  0.40 

Dental Assistant  ‐0.06  0.03  0.05  ‐0.08  0.03  0.00 

General Engineering  ‐0.04  0.04  0.30  ‐0.07  0.03  0.01 

Engineering Technical  ‐0.06  0.02  0.01  ‐0.08  0.02  0.00 

Civil Engineering  ‐0.04  0.03  0.19  ‐0.06  0.03  0.03 

Mechanical Engineering  ‐0.10  0.03  0.00  ‐0.11  0.02  0.00 

Electronics Engineering  ‐0.13  0.02  0.00  ‐0.13  0.02  0.00 

General Attorney  ‐0.05  0.02  0.01  ‐0.04  0.02  0.03 

Public Affairs  0.01  0.02  0.74  0.00  0.02  0.83 

General Business and Industry  0.02  0.02  0.28  ‐0.06  0.02  0.00 

Contracting  ‐0.04  0.03  0.14  ‐0.05  0.03  0.11 

General Physical Sciences  ‐0.06  0.04  0.10  ‐0.10  0.03  0.00 

Operations Research  ‐0.06  0.03  0.02  ‐0.08  0.02  0.00 

Equipment Services  ‐0.01  0.02  0.75  ‐0.03  0.02  0.12 

Education and Training Technician  0.07  0.03  0.02  0.00  0.02  0.92 

Training Instruction  ‐0.06  0.01  0.00  ‐0.06  0.01  0.00 

Quality Assurance  0.00  0.02  0.85  ‐0.02  0.02  0.42 

General Supply  ‐0.01  0.02  0.71  ‐0.04  0.02  0.02 
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Supply Program Management  ‐0.03  0.01  0.01  ‐0.07  0.01  0.00 

Supply Clerical Technician  0.06  0.03  0.03  0.02  0.03  0.50 

Information Technology Management  ‐0.05  0.01  0.00  ‐0.04  0.01  0.00 

Observations  125  125 
 

 
The questions that comprise the “Supportive” scale are as follows:  

 
Supportive  

42. My supervisor supports my need to balance work and other life issues. 

46. My supervisor provides me with constructive suggestions to improve my job performance. 

48. My supervisor listens to what I have to say. 

49. My supervisor treats me with respect. 

50. In the last six months, my supervisor has talked with me about my performance. 

 

Interpretation of Results 

 The finding that Perceived Supervisor Support (PSS) has independent effects on turnover 
cognitions is supported in the literature (Maertz Jr et al., 2007), and there is a long line of 
research that supports the relationship between turnover cognitions and actual turnover (Hom et 
al., 1992).  There is also considerable research that leader-member exchange is related to in-role 
performance and organizational citizenship (Allen, Shore and Griffeth, 2003).  The “supportive” 
measure was the only measure in the model to have a statistically significant relationship with 
turnover apart from the constant term and some occupation-level control variables.  Several of 
the occupations that are statistically significant in the regression analysis are the same 
occupations that had high or low average values on the Supportive index (see Appendix M).  

While the relationship between satisfaction and turnover is limited to one year of data, this 
analysis provides initial insights into important relationships between supervisors, employees, 
and turnover across occupations, effectively giving employees an opportunity to “voice” their 
opinions.  It implies that low supervisor support is linked to high turnover, after accounting for 
occupation and demographic covariates.  
 

VI. Issues Unresolved with the FEVS Analysis  

The intent of the analysis was not to analyze FEVS in isolation, but rather to evaluate 
whether there are meaningful links between the FEVS and DMDC data.  Thus, the DMDC and 
FEVS datasets are linked to inform the discussion of the determinants of turnover.  However, 
since the data file does not contain the same “unique identifier”, the DMDC data and FEVS data 
are compared at the occupation level and the covariate list is limited to those provided with the 
FEVS.  Thus, omitted variable bias is a concern: since groups of paygrades are used, paygrade 
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specific features like promotion opportunity cannot be included as control variables.  The ability 
to link the DMDC and FEVS data directly would enable researchers to include more precise 
covariates, reducing concerns of omitted variable bias.   

Second, although the survey design was selected to be representative of the entire A-CW, it 
is possible that there are systematic differences between respondents and non-respondents that 
are not related to observable characteristics e.g. individual demographic or career experience 
variables.  This is an issue that the survey weights may not account for, resulting in non-response 
bias. 

Furthermore, the results cannot be generalized to other time periods. The literature suggests 
that people respond differently to satisfaction assessments when the unemployment rate is low 
versus when the unemployment rate is high.  Specifically, the strength of the relationship 
between satisfaction and turnover is found to be low during times of high unemployment and the 
strength of the relationship between satisfaction and turnover is found to be high during times of 
low unemployment and expanded opportunity; in a meta-analysis of studies on satisfaction and 
the economy the correlation rate between turnover and satisfaction has been found to range 
between -.18 and -.52 depending on the economic climate (Carsten and Spector, 1987).  Thus, 
the results and corresponding behaviors of employees may not hold in different economic 
climates, i.e. more unemployment.  

Lastly, the format of FEVS questions does not mitigate against “response set bias”, where 
respondents systematically choose responses because of the way the questions and responses 
appear in the survey (Fernandez et al., 2015).  Specifically, the clear majority of the FEVS 
questions contain the same five Likert scale responses in the same order, when some researchers 
argue that the responses should be expanded or reversed to avoid bias that may stem from the 
format of the response set.  
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Chapter 11:  Conclusion  

First, this analysis utilized the features of the occupation ladder to define expected promotion 
opportunity.  Then it showed that expected promotion opportunity and actual promotion rates are 
correlated.  Specifically, the analyses reveal that a one standard deviation increase in expected 
promotion opportunity is significantly correlated with 1.72 (GS11), .81 (GS12), .36 (GS13), and 
.19 (GS14) percentage point increase in actual promotion rates; a moderate proportion of 
promotions given that the average promotion rate in GS-11 is 8.9 percent and GS-14 is 2.2 
percent.  Promotions are correlated with features of the occupation ladder in addition to 
individual characteristics that are traditionally studied, like performance, tenure, or education.  

Second, this analysis examined the association between the features of the occupation ladder 
and turnover, and counter to expectation, the findings reveal a positive relationship between the 
grade ratio and turnover; a higher grade ratio is positively related to more turnover.  However, 
sensitivity analyses find that occupation turnover is higher when there is no promotion 
opportunity relative to when there is some promotion opportunity.  Specifically, some promotion 
opportunity compared to no promotion opportunity is related to a 2.4 (GS-11), 1.3 (GS-12), .2 
(GS-13), and .7 (GS-4) decrease in the occupational and organizational turnover rate (Turnover 
I).  No promotion opportunity is also related to higher organizational turnover (Turnover II) in 
GS-11.  Thus, it appears that promotion opportunity seems to matter most at the extreme, i.e. 
when there is no promotion opportunity. 

Third, this analysis looked at the relationship between employee satisfaction and turnover, 
and found that employee reports of less support from supervisors are significantly correlated to 
higher turnover rates at the occupation level, after controlling for all observable covariates.  This 
finding is consistent with consensus on the importance of the employee-supervisor relationship 
in the literature. However, there are data limitations: the satisfaction analysis utilized one year of 
data from large A-CW occupations and several of the covariates were imprecise, such as having 
less than age 50 and greater than or equal to age 50 as the only two age categories.  Other 
covariates were not provided, such as an indicator for whether an employee retired from the US 
military. 

Overall, the analysis suggests that features of the occupation ladder are related to promotion 
and turnover.  The analysis also suggests that there are other reasons employees turnover besides 
expected promotion opportunity.  Lastly, the analysis identified one of these potential reasons; 
the analysis also shows that low supervisor support is related to employee turnover.   
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I. Problems Unresolved 

This study presents a detailed examination of the features of the occupation ladder as they 
relate to promotion and turnover.  However, the study has its limitations, which in turn present 
opportunities for future research.   

First, the DMDC dataset is a dataset of individuals’ Army civilian career histories, not 
vacancies.  The Expected Promotion Opportunity Composite created in Chapter 7 approximates 
vacancies in the absence of actual vacancy data.  Using entries and exits to approximate 
vacancies is a reasonable, but imperfect way to measure vacancies—the extent to which this 
approach both overestimates and underestimates vacancies is unknown.  Future research should 
make use of actual vacancy data to extend the turnover analysis to help confirm or refute a causal 
relationship between promotion opportunity and turnover.  

Second, the data do not contain information on who applies for vacancies.  The assumption 
in this analysis is that all individuals in a grade level are equally interested in applying for and 
receiving a promotion, when there are people who do not want a promotion.  Ideally, these 
individuals would be excluded from any measures of internal competition; internal competition 
would be estimated directly from application information.  

Third, the DMDC data do not provide a detailed reason for an employee departure for most 
people who exit the civil service46.  Thus, this analysis assumes all turnover is equal when some 
turnover may be involuntary; for example, an individual that is terminated due to poor 
performance would be involuntary.  Ideally, the study would focus strictly on voluntary turnover; 
involuntary turnover would be excluded from the analysis. 

Fourth, the data do not provide promotion eligibility information for GS-6 to GS-10 where 
some employees are eligible for two-interval promotions, e.g. GS-7 to GS-9 or GS-9 to GS-11.  
Without eligibility information, it is not possible to accurately assign features of occupation 
ladders to these individuals, and thus the analytic sample is limited to GS-11 to SES.  In turn, 
this limits the generalizability of the findings.   

Incorporating promotion eligibility information, reason for turnover, vacancy, and 
application information would represent marked improvement in the richness of the dataset, 
which would in turn, allow researchers to answer more questions.  With these data 
improvements, it would be possible to test whether individuals who apply for, but do not receive 
promotions are more likely to leave voluntarily.  

Finally, the analysis utilizes one year of FEVS data that do not have unique identifiers that 
are consistent with the DMDC data.  Thus, the analysis is conducted at the occupation-level and 
the number of covariates used in the analysis are limited.  If the DMDC data are connected with 
multiple years of FEVS data at the individual level, more analyses could be conducted that 

                                                 
46 Reason for employee departure can be found in the Nature of Action code.  However, this information is missing 
for most employees. Additionally, often a single Nature of Action code can signify multiple reasons for departure, 
making it difficult to identify subgroups.  



 81 

include additional demographic variables and features of the occupational ladder and grade level 
that minimize the potential influence of omitted variables.  

 

II. Recommendations for Civilian Workforce Researchers 

Future research should attempt to corroborate the initial findings in this analysis with new 
and better data, such as the addition of vacancy and application data mentioned above.   

Additionally, civilian workforce researchers could conduct research that further explores the 
relationship between promotion opportunity and turnover using different methods.  For example, 
civilian workforce researchers could find areas in occupation ladders where the grade ratio 
implies there is a lot (or a little) opportunity for promotion, and conduct focus groups with these 
individuals to determine how perspectives of employees with a lot of promotion opportunity and 
no promotion opportunity compare.  Researchers could ask how they assess their promotion 
opportunities (or lack thereof) and why.  The responses could be analyzed for trends; possibly 
confirming, refuting, or furthering the evidence presented in this quantitative analysis.   

Civilian workforce researchers could also incorporate more years of FEVS data and more 
variables from the DMDC data to further the understanding of the relationship between 
supervisor support and turnover.  If the trend is still detectable when more years of data are 
included, the Army might consider conducting interviews with employees who have high (and 
low) supervisor support to compare their perspectives and propensity for turnover.  

More generally, conducting qualitative research such as interviews and focus groups may 
help further the understanding of how turnover interacts with both the features of the occupation 
ladder and supervisor support.    

III. Policy Implications for Workforce Leaders 

This dissertation shows that having no promotion opportunity in an occupation ladder may be 
related to increased occupation and organizational turnover.  However, since the effect size is 
small, the Army may consider low-cost interventions to curtail the issue.  For example, the Army 
could provide employees with the ability to voice concern about promotion opportunity via their 
Individual Development Plan (IDP).  Employees who voice concern may receive career coaching 
or another similar intervention to ensure the employee’s concerns do not result in unwanted 
turnover.    

Regarding satisfaction with supervisor support, the Army could provide training to new 
supervisors on how to support their direct reports. Interviews could be conducted with 
supervisors who are perceived to be high support versus low support (according to the FEVS).  
From the comparison of their management styles and from a review of the vast management 
literature, civilian researchers could create a list of “best practices” or unique behaviors of high 
support supervisors.  These best practices could be the focus of professional development with 
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new or struggling Army civilian supervisors.  After the training, workforce researchers could 
evaluate the intervention to determine if and how supervisors are improving their practices and 
whether the intervention had the intended impact of reducing turnover. 

Through centralized planning and policy, it may be possible to overcome potentially 
undesirable relationships between low promotion opportunity and low support from supervisors, 
and turnover. 
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Appendix A: NSPS System Pay Plan Adjustments 

The National Security Personnel System (NSPS) was a human resources management system 
that was authorized by Congress in FY04 and repealed by FY10.  It was in place from 2006 to 
2010, and approximately 30 percent of each workforce was moved from the GS pay plan to the 
NSPS pay plan.  The intention behind the creation and implementation of NSPS program was to 
reward employees for performance rather than tenure. The NSPS program had four pay bands 
rather than the 15 bands of the GS system, and employees could be given raises in pay without 
promotions.  This presents challenges for this analysis because promotions from one grade to the 
next in the NSPS system were rare, and were not comparable with promotions from one GS 
grade to the next.  NSPS promotion patterns are therefore not comparable to GS promotion 
patterns. Moreover, since the NSPS system is no longer used, examining promotion patterns 
between NSPS grades does not provide useful information about promotion patterns for today’s 
A-CW.  

However, excluding career histories of individuals who transitioned to NSPS could invalidate 
the findings from the analysis.  Thus, to execute this analysis, I used guidance from the Army 
and work from previous RAND studies to identify “synthetic” GS grades for any employees who 
were on NSPS.47  By examining the process by which individuals were assigned to an NSPS pay 
band, it is possible to assign virtual GS grade levels to individuals in the NSPS program, detailed 
below.   

The basic process of assigning synthetic GS grades is as follows, for each year an employee 
was observed in NSPS (Figure 8): 

 Assign grade levels to individuals who did not experience a grade change under NSPS: If 
an individual was observed in the same GS paygrade before and after he was observed in 
NSPS, then assign that grade level to the years the employees spent on NSPS.  

 Identify comparable GS pay bands: For an individual observed at different paygrades 
before and after participation in NSPS (or who were not observed either before or after), 
identify the list of “applicable” GS grades associated with each NSPS pay band, using the 
guidance on converting NSPS employees to GS.  Note: the “applicable” grades differed 
by occupation; for example, an individual who was in pay band 2 in the “professional” 
NSPS pay plan (YD) had applicable GS grades of GS-9 to GS-13, whereas an individual 
who was in pay band 2 in the “technical/support” NSPS pay plan (YE) had applicable GS 
grades of GS-7 to GS-10.   

 Check if salary is above Step 4: To identify which of the applicable grades the individual 
should be assigned to, check if his salary is higher than the Step 4 rate associated with the 
highest applicable GS grade in his NSPS pay band. If so, assume that the individual was 

                                                 
47 Information on the conversion process was provided by the United States Army, Office of the DASA-CP. 
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in that GS grade. If not, compare his salary to Step 4 of the next highest applicable GS 
grade in his NSPS pay band.  

 Continue this process: Continue this process until reaching the lowest applicable GS 
grade. If the individual had not yet been assigned to a GS grade, assume he was in the 
lowest applicable GS grade.  
 
In a few cases, this process resulted in the assignment of synthetic GS grades that were 

lower than the GS grades in which the individual was observed immediately before 
participating in NSPS. In these cases, individuals were reassigned to the GS grade in which 
the individual was observed immediately prior to participation in NSPS.  Grades that were 
lower than the GS grade observed immediately before NSPS participation were never 
assigned. 

Figure 8. Process for Assigning Synthetic GS Grades to NSPS 

 

NOTE: Process used to assign “synthetic” GS grades to employees observed in NSPS.  
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Appendix B:  Analytic Sample Rationale, Continued  

I. Instance of One-Interval and Two-Interval Promotions from GS-5 
to GS-10  

Mixed occupations, occupations that have both one-interval and two-interval promotions, 
could be excluded from the analysis.  However, mixed occupations constitute 66 percent of 
occupations and 83 percent of person-year observations (see Table 27).    Dropping 66 
percent of occupations in GS-5 to GS-10 could introduce selection bias since it is possible 
that individuals in mixed-versus non-mixed occupations differ on unobservable 
characteristics.   

Table 27: Comparison of Two-Interval Promotions vs. One-Interval Promotions by Number of 
Person-Year Observations and Occupation from 1997 to 2014 in GS-5 to GS-10 

  

Two-Interval 
Promotions 

One-Interval 
Promotions 

No Promotions Total 

Person‐Year Observations 
           

112,341  
           

61,738  
               

1,013,100  839,021 
Percent   11%  6%  83%  100% 

  
All Two-
Interval 

Promotions 

All One-
Interval 

Promotions 

Mixed 
Promotions 

Total 

Occupations  113  4  223  341 

Percent   33%  1%  66%  100% 
NOTE: Occupations with “Mixed Promotions” are defined as having any combination of one-
interval and two-interval promotions between 1997 to 2014.  

II. Historic One-Interval and Two-Interval Promotion Rates of Army 
Civilians 

Table 28 contains grade-by-year overall Army civilian promotion rates.  Two different 
promotion rates are highlighted: one interval promotions, e.g. promotions from GS-5 to GS-6 or 
GS-7 to GS-8, and two-interval promotions, e.g. promotions from GS-7 to GS-9 or GS-9 to GS-
11.  Several promotion trends emerge:  

 In	GS‐5,	more	individuals	experience	one‐interval	promotions,	though	two‐interval	
promotions	are	almost	as	common;	on	average,	10.2	percent	of	GS‐5	employees	
experience	one	interval	promotions	each	year	while	7.8	percent	of	GS‐5	employees	
experience	two	interval	promotions			
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 On	average,	few	(approximately	three	percent	overall)	employees	in	GS‐6,	GS‐8,	or	GS‐
10	skip	grade	levels	during	a	promotion.		

 On	average,	in	GS‐7	and	GS‐9,	there	are	more	two‐interval	promotions	than	one‐	
interval	promotions	(~17	percent	vs.	~2	percent)		

 One way to retain observations from GS-6 to GS-10 in the analysis would be to assume 
everyone in even grade levels is eligible for one-interval promotions and everyone in odd grade 
levels is eligible for two-interval promotions.  However, using actual historic promotions we 
know that these assumptions are incorrect approximately 4 percent of the time in even grade 
levels and approximately 22 percent of the time in odd grade levels (see Table 29).  

 

Table 28: Army Promotion Rates by Grade Level and Year 

Army Promotion Rates by Grade Level and Year

Year Grade Level 1 Grade Level 2 Grade Level 3

 Two 
Interval  

One 
Interval 

No 
Promotion 

Two 
Interval 

One 
Interval 

No 
Promotion 

Two 
Interval  

One 
Interval 

No 
Promotion 

1
997 

13% 36% 51% 8% 40% 52% 4% 27% 69% 

1
998 

12% 51% 37% 6% 44% 51% 4% 26% 70% 

1
999 

9% 45% 45% 11% 41% 48% 6% 28% 66% 

2
000 

11% 43% 47% 8% 49% 44% 4% 23% 73% 

2
001 

9% 46% 45% 16% 40% 44% 5% 32% 63% 

2
002 

8% 42% 50% 8% 38% 55% 4% 31% 65% 

2
003 

8% 40% 52% 12% 37% 51% 7% 30% 63% 

2
004 

3% 40% 57% 11% 38% 52% 9% 35% 57% 

2
005 

9% 40% 51% 13% 33% 53% 4% 29% 67% 

2
006 

7% 36% 57% 9% 29% 62% 4% 25% 71% 

2
007 

1% 9% 90% 9% 15% 76% 5% 18% 76% 

2
008 

1% 6% 93% 7% 15% 78% 6% 21% 73% 

2 3% 14% 83% 7% 16% 77% 6% 22% 72% 
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009 

2
010 

4% 22% 75% 7% 16% 77% 6% 27% 67% 

2
011 

15% 25% 59% 13% 27% 60% 4% 32% 64% 

2
012 

5% 8% 88% 5% 5% 90% 7% 20% 73% 

2
013 

4% 4% 92% 9% 16% 75% 7% 19% 73% 

2
014 

13% 9% 78% 15% 11% 74% 14% 26% 60% 

 

Year Grade Level 4 Grade Level 5 Grade Level 6

 Two 
Interval 

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

1997 1% 13% 86% 5% 8% 87% 0% 13% 87% 

1998 1% 14% 85% 6% 9% 85% 1% 14% 85% 

1999 1% 16% 83% 7% 9% 84% 1% 15% 84% 

2000 1% 14% 85% 7% 9% 84% 0% 14% 86% 

2001 1% 16% 83% 6% 11% 83% 1% 18% 81% 

2002 1% 17% 82% 8% 10% 82% 1% 15% 85% 

2003 1% 18% 81% 9% 11% 79% 1% 19% 80% 

2004 2% 19% 79% 11% 12% 77% 1% 19% 80% 

2005 1% 16% 83% 9% 11% 80% 1% 17% 83% 

2006 1% 14% 85% 9% 10% 82% 0% 14% 86% 

2007 3% 16% 82% 7% 11% 83% 1% 13% 87% 

2008 5% 19% 75% 8% 12% 80% 0% 12% 88% 

2009 3% 15% 82% 11% 11% 78% 1% 15% 84% 

2010 1% 14% 85% 10% 10% 80% 1% 12% 87% 

2011 1% 12% 87% 8% 11% 81% 1% 10% 89% 

2012 1% 8% 91% 6% 8% 87% 0% 7% 92% 

2013 1% 14% 86% 7% 8% 84% 0% 8% 92% 

2014 2.0% 27% 72% 6% 12% 82% 0% 10% 90% 
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Year Grade Level 7 Grade Level 8 Grade Level 9

 Two 
Interval  

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

1997 13% 2% 85% 1% 9% 90% 16% 1% 83% 

1998 14% 2% 84% 1% 10% 89% 16% 1% 83% 

1999 16% 3% 81% 1% 10% 89% 19% 1% 80% 

2000 14% 3% 83% 0% 12% 88% 17% 2% 82% 

2001 17% 3% 81% 1% 11% 88% 18% 1% 81% 

2002 16% 3% 82% 1% 10% 89% 19% 1% 80% 

2003 20% 4% 76% 0% 12% 88% 21% 1% 78% 

2004 20% 3% 76% 1% 11% 88% 22% 1% 76% 

2005 17% 3% 80% 1% 10% 89% 20% 1% 79% 

2006 16% 2% 82% 0% 9% 90% 18% 1% 81% 

2007 15% 2% 83% 0% 6% 94% 16% 1% 84% 

2008 15% 2% 83% 0% 6% 94% 14% 1% 85% 

2009 22% 3% 75% 2% 14% 85% 25% 1% 74% 

2010 19% 3% 78% 0% 9% 91% 24% 1% 75% 

2011 15% 2% 83% 1% 7% 92% 21% 1% 78% 

2012 11% 2% 87% 0% 6% 93% 16% 1% 84% 

2013 12% 3% 86% 1% 8% 91% 15% 1% 84% 

2014 12% 3% 86% 1% 9% 90% 16% 1% 84% 

 

Year Grade Level 10 Grade Level 11 Grade Level 12

 Two 
Interval  

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

19
97 

0% 6% 94% 0% 10% 90% 0% 5% 95% 

19
98 

1% 9% 90% 0% 12% 88% 0% 7% 93% 

19
99 

0% 8% 91% 0% 14% 86% 0% 8% 92% 

20
00 

0% 10% 90% 0% 13% 87% 0% 8% 92% 

20
01 

1% 8% 91% 0% 14% 86% 0% 8% 92% 



 97 

20
02 

1% 8% 91% 0% 13% 86% 0% 8% 92% 

20
03 

1% 10% 90% 0% 14% 86% 0% 9% 91% 

20
04 

1% 9% 90% 0% 16% 84% 0% 9% 91% 

20
05 

0% 9% 90% 0% 14% 85% 0% 8% 92% 

20
06 

0% 8% 91% 0% 12% 87% 0% 6% 94% 

20
07 

0% 6% 94% 0% 10% 90% 0% 5% 95% 

20
08 

0% 5% 95% 0% 9% 90% 0% 5% 95% 

20
09 

2% 7% 91% 3% 19% 79% 2% 15% 83% 

20
10 

0% 6% 94% 0% 13% 87% 0% 8% 91% 

20
11 

1% 11% 88% 0% 13% 87% 0% 6% 93% 

20
12 

1% 8% 92% 0% 11% 89% 0% 5% 95% 

20
13 

1% 10% 89% 0% 11% 89% 0% 6% 94% 

20
14 

1% 16% 84% 0% 13% 87% 0% 8% 92% 

 
 

 
 

Year Grade Level 13 Grade Level 14 

 Two 
Interval  

One 
Interval  

No 
Promotion 

Two 
Interval  

One 
Interval  

No 
Promotion 

1997 0% 2% 2% 0% 2% 98% 

1998 0% 3% 3% 0% 2% 98% 

1999 0% 4% 4% 0% 3% 97% 

2000 0% 4% 4% 0% 4% 96% 

2001 0% 5% 5% 0% 4% 96% 

2002 0% 6% 6% 0% 5% 95% 

2003 0% 6% 6% 0% 5% 96% 

2004 0% 6% 6% 0% 6% 94% 

2005 0% 6% 6% 0% 5% 95% 
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2006 0% 3% 3% 0% 1% 99% 

2007 0% 1% 1% 0% 1% 99% 

2008 0% 1% 1% 0% 0% 100% 

2009 1% 13% 13% 0% 13% 88% 

2010 0% 5% 5% 0% 4% 96% 

2011 0% 4% 4% 0% 3% 97% 

2012 0% 3% 3% 0% 2% 98% 

2013 0% 3% 3% 0% 3% 97% 

2014 0% 4% 4.% 0% 3% 97% 

Table 29: Evaluating the Accuracy of Promotion Eligibility Assumptions  

  

Estimating the error if one-interval 
promotions are assumed in even 

grade levels   

Estimating the error if two-interval 
promotions are assumed in odd 

grade levels   

Estimating the error if two-interval 
promotions are assumed in odd 

grade levels (excluding GS-5) 

Year 

Total 
number of 

promotions 
in GS-6, 

GS-8, GS-
10 

Sum of 
two-

interval 
promotio
ns in GS-
6, GS-8, 
GS-10 

Percent 
of 

promotio
ns 

Total 
number 

of 
promotio
ns in GS-
5, GS-7, 

GS-9 

Sum of 
one-

interval 
promotio
ns GS-5, 

GS-7, GS-
9  

Percent 
of 

promotio
ns 

Total 
number 

of 
promotio
ns in GS-
7, GS-9 

Sum of 
one-

interval 
promotio
ns in GS-
7, GS-9  

Percent 
of 

promotio
ns 

1997  1617  49  3%  6373  1739  27%  4210  452  11% 

1998  1721  62  4%  6443  1745  27%  4300  439  10% 

1999  1745  64  4%  7214  1778  25%  4905  461  9% 

2000  1638  49  3%  6738  1794  27%  4552  588  13% 

2001  1997  65  3%  7286  1864  26%  5059  498  10% 

2002  1641  62  4%  7398  1792  24%  5095  453  9% 

2003  2075  77  4%  8771  2159  25%  6173  737  12% 

2004  2103  112  5%  9477  2132  22%  6649  647  10% 

2005  1968  63  3%  8536  1923  23%  6076  581  10% 

2006  1671  55  3%  7711  1551  20%  5639  470  8% 

2007  1497  50  3%  7108  1625  23%  5189  455  9% 

2008  1492  39  3%  7972  1942  24%  5532  489  9% 

2009  2502  215  9%  12393  2211  18%  9619  845  9% 

2010  1757  91  5%  11429  1864  16%  9091  689  8% 

2011  1676  89  5%  9341  1731  19%  7311  576  8% 

2012  1201  64  5%  6323  1177  19%  5084  451  9% 

2013  1348  74  5%  6178  1366  22%  4832  568  12% 



 99 

2014  1637  77  5%  6102  1416  23%  4731  531  11% 

Aver
age   1738  75  4%  7933  1767  23%  5780  552  10% 

 
 

 

III. Occupations Excluded from the Analytical Sample 

The maximum grade level in an occupation changes over time.  Thus, there are occupations 
that are never in the analytic sample (17 percent), sometimes in the analytic sample (32 percent), 
and always in the analytic sample (51 percent) depending on whether the occupation series has 
positions in GS11 to GS15.  Below is a list of occupations that are excluded from the analysis 
because there are no observations in these occupations above GS-10 between 1997 and 2014 in 
the A-CW.  The occupations below represent 17 percent of all occupations in the analysis, or 64 
of 380 total occupations.  Most of occupations on the list are “Assistant”, “Technician”, “Clerk”, 
“Operator”, “Trainee”, or another similar title.  Thus, while the analytic sample includes most of 
occupations in each year, the results from this analysis should not be generalized to all 
occupations in the A-CW, and particularly entry-level positions.   

 

Table 30: Occupation Titles Excluded from the Analytic Sample Due to Lack of Observations 
Above GS-10 between 1997 and 2014 

Occupation 
Series Title  

29  Environmental Protection Assistant 

82  United States Marshal 

86  Security Clerical and Assistance 

90  Guide 

99  General Student Trainee 

102  Social Science Aide and Technician 

119  Economics Assistant 

181  Psychology Aide and Technician 

189  Recreation Aide and Assistant 

309  Correspondence Clerk 

313  Work Unit Supervising 

319  Closed Microphone Reporting 

322  Clerk‐Typist 

350  Equipment Operator 

351  Printing Clerical 

357  Coding 
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382  Telephone Operating 

390  Telecommunications Processing 

394  Communications Clerical 

455  Range Technician 

458  Soil Conservation Technician 

530  Cash Processing 

545  Military Pay 

592  Tax Examining 

621  Nursing Assistant 

622  Medical Supply Aide and Technician 

625  Autopsy Assistant 

636  Rehabilitation Therapy Assistant 

661  Pharmacy Technician 

681  Dental Assistant 

698  Environmental Health Technician 

704  Animal Health Technician 

818  Engineering Drafting 

945  Clerk of Court 

992  Loss and Damage Claims Examining Series  

996  Veterans Claims Examining 

1021  Office Drafting 

1046  Language Clerical 

1087  Editorial Assistance 

1106  Procurement Clerical and Technician 

1107  Property Disposal Clerical and Technician 

1202  Patent Technician 

1224  Patent Examining 

1499  Library and Archives Student Trainee 

1521  Mathematics Technician 

1603  Equipment, Facilities, and Services Assistance Series 

1699  Equipment and Facilities Management Student Trainee 

1897  Customs Aide 

1899  Investigation Student Trainee 

1980  Agricultural Commodity Grading 

1999  Quality Inspection Student Trainee 
2091  Sales Store Clerical 

2099  Supply Student Trainee 

2110  Transportation Industry Analysis 

2135  Transportation Loss and Damage Claims Examining 

2199  Transportation Student Trainee 
NOTE: For eight of the 64 occupation codes that are excluded from the analytic sample, the titles of the occupations 
could not be found.  The eight occupation codes were 1, 355, 362, 385, 389, 1002, 2132, and 2134.  This is likely due 
to underutilization or termination of an occupation. 
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Appendix C: Structure and Transition Variables Correlation 
Matrices and Exploratory Factor Analysis  

The initial correlation matrix of the measures of occupation ladders reveals that many of the 
measures are correlated at or above .4.  Correlations at or above .4 are considered to be moderate 
(Muchinsky and Morrow, 1980); .3 is considered acceptable criteria for conducting factor 
analysis (Pett, Lackey and Sullivan, 2003) and .4 is considered “important” (Williams, Onsman 
and Brown, 2010). 

 

Table 31: Correlation Matrix Structure and Transition Measures 

 
Grade 
Ratio 

Ceiling-
Grade 

Max 
Grade 

Occ 
Series 
Size 

LN(Occ 
Series 
Size) 

Total 
Exits 

Promotion  
External 
Entry  

Expansion/
Contraction 

Grade Ratio  1 

Ceiling‐
Grade  0.50  1 

Max Grade  0.28  0.63  1 
Occ Series 

Size  0.14  0.36  0.34  1 
LN(Occ 

Series Size)  0.33  0.66  0.61  0.58  1 

Total Exits  0.07  0.25  0.19  0.59  0.37  1 

Promotion   0.13  0.28  0.18  0.53  0.35  0.38  1 
External 

Entry   0.07  0.28  0.21  0.65  0.41  0.49  0.41  1 
Expansion/
Contraction  0.04  0.07  0.05  0.01  0.11  0.01  0.01  0.14  1 

 
A few patterns emerge from the correlation matrix:  
 The	larger	the	grade	ratio,	the	further	the	distance	to	the	grade	ceiling	
 The	further	the	grade	level	is	from	the	max‐grade,	the	larger	the	occupation	size		
 When	the	max	grade	is	high	(e.g.	GS‐15),	the	number	of	people	in	the	occupation	above	

grade	10	is	also	high		
 The	larger	the	occupation,	the	higher	the	number	of	exits,	promotions,	and	external	entries		
 The	higher	the	total	number	of	exits,	the	higher	the	promotions	and	external	entry	to	the	

grade	of	the	exits		

Exploratory factor analysis was considered to examine the structure underlying the variables.  
Though factor analysis is “a complex procedure with few absolute guidelines and many options”, 
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to the extent possible this analysis follows generally accepted and best practices (Costello and 
Osborne, 2005).   

The principal factor method in Stata is used, and squared multiple correlations are produced 
as estimates of the communalities. Following best practices for factor analysis, the typical 
criterion of eigenvalues greater than one was not utilized, as there is consensus in the literature 
that this is among the least accurate methods for selecting the number of factors to retain (Velicer 
and Jackson, 1990).  Instead, scree plots are used to determine the number of factors that should 
be included. 

Output from the factor analyses using local measures are included below (Table 32).  

Table 32: Factor Loadings from Factor Analysis of Local Measures of Career Ladders 

Rotated Factor Loadings (pattern matrix) and unique variances- Varimax Rotation, with Region 

  Variable Factor1 Factor2 Factor3 Factor4 Uniqueness 

Structure 

Grade Ratio 0.50 0.00 0.27 0.00 0.68 

Ceiling-Grade 0.81 0.19 0.14 0.01 0.29 

Max Grade 0.71 0.15 -0.12 -0.02 0.46 

Occ Series Size 0.29 0.79 -0.02 -0.05 0.29 

LN(Occ Series 
Size) 0.71 0.42 -0.07 0.04 0.31 

Transition 

Total Exits 0.15 0.62 0.00 -0.06 0.59 

Promotion  0.18 0.56 0.12 -0.02 0.64 

External Entry  0.17 0.69 0.01 0.17 0.47 

Expansion/Contract
ion 0.08 0.04 0.00 0.30 0.90 

 
 

The following learnings resulted from the factor analysis: 
 Factor	1	is	predominantly	structure	variables	(blue/yellow)	
 Factor	2	is	predominantly	transition	variables	(red)	
 Grade	Ratios	may	be	their	own	Factor	3,	or	may	be	included	with	the	structure	variables	

(green)	
 The	size	of	the	occupation	is	relevant	in	both	structure	and	transition	variables	(yellow)	
 Expansion/Contraction	is	its	own	construct,	unrelated	to	the	rest	(orange)	
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The purpose of the factor analysis was to help reduce dimensionality in the data. 
However, due to the complexity of explaining factor analysis to a non-technical audience, other 
statistical techniques are relied upon to reduce dimensionality in the measures of the occupation 
ladder.  Overall, the factor analysis validated the theoretical underpinnings of the analysis, e.g. 
that structure and transition variables measure separate underlying constructs.   

 

Appendix D: Examining Expected Promotion Opportunity 
Composites 

Three grouped measures were considered for the Expected Promotion Opportunity 
Composite (Table 33).  The first composite involved the most measures:  the grade ratio, exits, 
and external entry.  The second composite used only the denominator of the grade ratio, exits, 
and entries, and the third composite used only the denominator of the grade ratio and exits. All 
three composites have advantages and disadvantages.  

Table 33: Measures considered for the Expected Promotion Opportunity Composite 

Composite Equation

1 Grade Ratio*Vacancies after External Hires 
*() 

 

2 Internal Competition*Vacancies After External Hires 
*( ) 
 

3 Internal Competition*Vacancies 
 

 
 
Each of the measures has advantages and disadvantages, as outlined in Table 35 below.  

Composite 1 is the most complex measure and composite three is the simplest.  Correlations 
between the composites and the promotion rate are presented in Table 3648.    Ultimately 
Composite 3 was selected because it is the simplest representation of career ladder, and it has the 
strongest relationship to the promotion rate both globally and locally.    

                                                 
48 The distribution of the promotion rate is discussed in detail in Chapter 7, Section III. 
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Table 34: Features of Composites 1, 2, and 3 

Composite Features

Composite 1  Comprehensive view of the career ladder; Represents an analyst’s 
perspective, not visible to an employee 

 Accounts for external/lateral entry  
 Assumes all individuals in the career ladder desire and compete for 

positions 
 Assumes all vacancies arise from employee exits 
 Does not account for external/lateral competition for open positions 

Composite 2  Represents a view of the hierarchy that is in between the 
employee’s perspective and the analyst’s perspective  

 Accounts for external/lateral entry 
 Assumes all individuals in the career ladder desire and compete for 

positions 
 Assumes all vacancies arise from employee exits  
 Does not account for external/lateral competition for open positions 

Composite 3  Represents the employee’s view of the hierarchy 
 Does not account for external/lateral entry  
 Assumes all individuals in the career ladder desire and compete for 

positions 
 Assumes all vacancies arise from employee exits  
 Does not account for external/lateral competition for open positions 

 

Table 35: Tradeoffs Related to Composites 1, 2, and 3 

  
Composite 

1 
Composite 

2 
Composite 

3 

Represents Employee Perspective  ‐   + 

Represents Analyst Perspective +  - 

Accounts for External/Lateral Entry  + + - 
Assumes all Individuals in a Career Ladder Desire and 

Compete for Promotions + + + 

Accounts for External/Lateral Competition for Open Positions - - - 

Assumes all Vacancies Arise from Employee Exits + + + 
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Table 36: Global and Local Correlations: Composites 1, 2, 3, vs. Promotion Rate 

Global Correlations: Composites vs. Promotion Rate 

  Composite 1 Composite 2 Composite 3 Promotion Rate 

Composite 1  1 

Composite 2  0.68  1 

Composite 3  0.38  0.63  1 

Rate Promo  0.26  0.38  0.51  1 

Local Correlations: Composites vs. Promotion Rate 

  Composite 1 Composite 2 Composite 3 Promotion Rate 

Composite 1  1 

Composite 2  0.52  1 

Composite 3  0.39  0.70  1 

Rate Promo  0.11  0.19  0.29  1 

 
 

Appendix E:  Stability in the Expected Promotion Opportunity 
Composite  

The aim of the stability analysis is to understand when the composite is stable and if expected 
promotion opportunity in the early years in the analytic sample are representative of the A-CW 
of today.   The stability analysis considers the average composite value by paygrade, occupation, 
and year.   

I. Stability of the Composite by Paygrade and Year 

To define stability, the average composite value and standard deviation using data from 2010 
to 2014 is calculated.  Using these five years of data ensures the definition of stability is not 
overly narrow nor overly broad; the five-year period encompasses 30 percent of the dataset and 
is used to define stability in the remaining 70 percent.   Data from this five-year period is also the 
most timely and relevant data available.  Then, a 95 percent confidence interval (two standard 
deviations above and below the mean) is calculated and compared to the average composite 
values by paygrade from years 1997 to 2009 (Table 37).   If the average composite values from 
years 1997 to 2009 are within the confidence interval, they are considered, “stable”, and if they 
are outside of the confidence interval, they are not considered stable.  The results from the year 
and paygrade analysis are in Table 38; cells highlighted in yellow represent composite values 
that are outside of the 95 percent confidence interval.   

The results imply that there are more stable composite values in GS-12 and GS-13 compared 
to GS-11 and GS-14.  In all instances where the average composite value was outside of the 
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confidence interval, the average composite value was high, indicating more promotion 
opportunity in those paygrades and years.  

Table 37: Defining Composite Stability by Paygrade 

Stability Benchmark Years- Paygrade Five Year Averages; Defining "Stability" 

Paygrade  2010  2011  2012  2013  2014  Average  St.Dev.  95% Conf. Interval 

11  0.0011  0.0009  0.0009  0.0006  0.0012  0.0009  0.0002  0.0014  0.0005 

12  0.0010  0.0007  0.0005  0.0007  0.0007  0.0007  0.0002  0.0011  0.0004 

13  0.0013  0.0008  0.0008  0.0011  0.0006  0.0009  0.0003  0.0015  0.0004 

14  0.0016  0.0008  0.0010 0.0007  0.0020 0.0012  0.0006  0.0024  0.0001 

Table 38: Analysis of Composite Stability by Paygrade 

Paygrade 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

11  0.0009  0.0014  0.0014  0.0012  0.0015  0.0016  0.0015  0.0015  0.0012  0.0013  0.0015  0.0013  0.0019 

12  0.0010  0.0009  0.0008  0.0012  0.0009  0.0009  0.0010  0.0009  0.0008  0.0009  0.0011  0.0011  0.0010 

13  0.0013  0.0011  0.0007  0.0013  0.0017  0.0016  0.0015  0.0011  0.0009  0.0012  0.0005  0.0008  0.0010 

14  0.0047  0.0059  0.0031  0.0008  0.0026  0.0027  0.0022  0.0029  0.0032  0.0030  0.0022  0.0023  0.0029 

 

II. Stability of the Composite by Occupation Size and Year 

Second, the composite was analyzed by occupation size and year.  Since there are over 160 
occupations in the analytic sample per year, occupations were grouped into small, medium and 
large occupations.  The process for grouping was as follows:  first, the number of individuals in 
each occupation by year in the analytic sample (GS-11 to GS-15) was calculated.  Second, the 
distribution of the size of the occupations was analyzed (see Figure 9 and Table 39).   

Figure 9: Histogram of Occupation Sizes in the Analytic Sample 
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Table 39: Occupation Size Summary Statistics 

Summary Stats 

Obs  4364 

Mean Occ Size  279 

Std. Dev.  799 

Variance  638384 

Skewness  6 

Kurtosis  52 

Min  1 

Max  10368 

 
 

Third, percentiles for inclusion in the small, medium, and large occupation buckets were 
determined.  Specifically, occupations with fewer than 37 individuals were placed in the small 
bucket, occupations with 37 or more individuals, but fewer than 794 individuals were placed in 
the medium bucket, and occupations with 794 individuals or more were placed in the large 
bucket; this schema equates to the smallest 50 percent of occupations in the small bucket, the 
largest 10 percent of occupations in the large bucket, and the remaining 40 percent of 
occupations in the medium bucket.   

In Table 41, cells highlighted in yellow represent composite values that are outside of the 95 
percent confidence interval.  Like the analysis by paygrade, the two values that fell outside of the 
95 percent confidence interval were high.  Overall, the average composite value appears to be 
stable when analyzed by occupation size “bucket”.    

Table 40: Defining Composite Stability by Occupation Size "Bucket" 

Stability Benchmark Years-Occupation Buckets 5 Year Averages; Defining "Stability" 

Occupation Bucket   2010  2011  2012  2013  2014  Mean  St.dev.  Upper  Lower 

Large  0.0003  0.0002  0.0002  0.0003  0.0002  0.0002  0.0000  0.0003  0.0002 

Medium  0.0023  0.0014  0.0014  0.0017  0.0017  0.0017  0.0004  0.0024  0.0009 

Small   0.0320  0.0276  0.0224  0.0183  0.0308  0.0262  0.0058  0.0378  0.0147 

 

Table 41: Analysis of Composite Stability by Occupation Size Bucket 

Occupation Bucket  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Large  0.0003  0.0003  0.0002  0.0004  0.0003  0.0002  0.0002  0.0002  0.0002  0.0002  0.0002  0.0002  0.0002 

Medium  0.0015  0.0016  0.0016  0.0019  0.0019  0.0024  0.0020  0.0020  0.0018  0.0024  0.0021  0.0019  0.0025 

Small   0.0182  0.0211  0.0186  0.0152  0.0236  0.0163  0.0239  0.0211  0.0186  0.0150  0.0221  0.0249  0.0413 
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There are advantages to this approach to the stability analysis.  One advantage is that the 
most recent data in the analytic sample is used to define stability; thus, the definition of stability 
is relevant.  Stability is analyzed by paygrade and occupation, two important dimensions in the 
data. Categorizing occupations by small, medium and large allows for identification of overall 
trends, not idiosyncratic behaviors of individual occupations.  

There are disadvantages to this approach as well.  Specific information about each 
occupation is lost when occupations are categorized into small, medium, and large.  
Additionally, the stability analysis does not purport to analyze stability from the viewpoint of the 
employee; the employee’s vantage point is presumably narrow and could have implications for 
employee behavior.  

The high-level overview of stability shows that the composite is the most volatile in 
paygrades 11 and 14 compared to paygrades 12 and 13.  Overall, the A-CW between 1997 and 
2009 was characterized by a slightly higher composite than in years 2009-2014; which means 
more exits and/or less competition for open positions.  Given that all values that were outside of 
the 95 percent interval were above the upper bound, it is unlikely that this is random error and 
more likely that there were systematically higher composite values.    

 

Appendix F:  The Performance Variable in the Analytic Sample  

OPM provides the A-CW with different options for measuring performance in the workforce.  
Specifically, there are eight performance patterns, and each pattern has a different number of 
levels that an individual can earn, one to five.  On pattern A, an individual can either earn a one 
or a three, but not a two, four, or five.  On pattern H, an individual can earn a one, two, three, 
four, or five.   The levels associated with each pattern and the number of observations in the 
analytic sample are included below.  Most employees in the analytic sample are on pattern H, 
which is the pattern with the most levels and the most variance.   

Table 42: Performance Patterns and Ratings in the Analytic Sample 

Pattern Ratings Observations Percent of Total 

A 
 Levels 1 & 3; pass/fail 

programs  9,150  0.7% 

B  Levels 1, 3, & 5  10,734  0.8% 

C  Levels 1, 3, & 4  3,850  0.3% 

D  Levels 1, 2, & 3  791  0.1% 

E  Levels 1, 3, 4, & 5  789  0.1% 

F  Levels 1, 2, 3, & 5  13  0.0% 

G  Levels 1, 2, 3, & 4  110  0.0% 



 109 

H  Levels 1, 2, 3, 4, & 5  1,338,552  98.1% 

Total  All Rating Systems  1,363,989  100% 

 

Appendix G: Distribution of the Dependent Variable, Promotion 
Rates; Basic Correlations and Simple Linear Regression Results  

Distribution of the Dependent Variable, Promotion Rates 

The promotion rate was calculated by SMSA, paygrade, occupation, and year.  The 
occupation-level observations were weighted to represent their frequency in the individual-level 
dataset.  On average, the average promotion rate and average standard deviation decreases with 
increases in paygrade.  

 

Table 43: Average Promotion Rate and Standard Deviation by Paygrade 

Local Ave Promotion Rate & Standard Deviation 

Paygrade 

Year  11  12  13  14 

1997  Mean  6.20%  3.01%  1.34%  0.80% 

   StDev  13.33%  8.11%  4.88%  6.21% 

1998  Mean  7.91%  4.40%  2.21%  1.14% 

StDev  15.22%  8.87%  6.78%  6.85% 

1999  Mean  9.63%  5.04%  2.35%  1.58% 

   StDev  15.68%  9.33%  7.12%  6.96% 

2000  Mean  8.64%  4.91%  2.70%  2.44% 

StDev  15.35%  9.32%  7.40%  7.82% 

2001  Mean  8.71%  5.00%  2.86%  1.99% 

   StDev  16.34%  10.18%  7.65%  7.39% 

2002  Mean  9.06%  5.05%  3.04%  3.04% 

StDev  16.20%  9.75%  7.03%  9.61% 

2003  Mean  9.25%  5.58%  3.11%  2.35% 

   StDev  16.03%  10.15%  8.23%  7.43% 

2004  Mean  10.54%  5.56%  3.36%  3.04% 

StDev  17.18%  9.78%  7.63%  8.21% 

2005  Mean  9.88%  4.88%  3.14%  2.82% 

   StDev  17.23%  8.83%  7.31%  8.17% 

2006  Mean  8.55%  3.51%  1.29%  0.77% 

StDev  16.48%  7.50%  5.38%  4.17% 

2007  Mean  6.64%  3.11%  0.63%  0.43% 
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   StDev  14.50%  7.22%  3.22%  3.31% 

2008  Mean  6.68%  3.02%  0.80%  0.29% 

StDev  14.75%  7.16%  3.40%  2.67% 

2009  Mean  15.80%  12.60%  9.60%  9.65% 

   StDev  20.52%  15.46%  14.37%  14.55% 

2010  Mean  8.55%  5.20%  2.72%  2.00% 

StDev  16.01%  9.48%  6.35%  6.65% 

2011  Mean  9.76%  4.42%  2.11%  1.90% 

   StDev  17.25%  8.66%  5.76%  5.52% 

2012  Mean  7.55%  3.34%  1.66%  1.26% 

StDev  15.70%  7.15%  4.61%  4.91% 

2013  Mean  7.38%  3.71%  1.61%  1.54% 

   StDev  14.85%  8.39%  4.78%  5.95% 

2014  Mean  8.84%  4.87%  2.18%  1.51% 

StDev  15.39%  8.83%  5.22%  5.39% 

 

Basic Correlations and Simple Linear Regression 

To determine if there is an initial relationship between the composite and the promotion rate, 
weighted correlations and weighted simple regression results are reviewed.   The local promotion 
rate is correlated with the local composite at .29 and is considered a moderate-weak correlation  
(Taylor, 1990)49.   However, it is statistically significant (p<.001) and different from zero.  
Without controlling for covariates, there is a positive relationship between the composite and the 
promotion rate, as expected.  

 

Table 44: Correlation Between Composite and Promotion Rates 

Correlation: Composite vs. Promotion Rate 

Local Promotion Rate 

Composite  0.29 

 
Simple linear regressions, weighted to account for the size of the occupation in the 

individual-level dataset, also show that the composite is statistically significant and positively 
related to the promotion rate.   The following equation summarizes the simple linear model to be 
estimated:  

  , , , log	
, , .

1 , , ,
, , , , , , 	 , , , 	  (4) 

                                                 
49 A correlation is a test of the relationship between two linear variables.  In this case, the distribution of the 
composite and the promotion rate are non-linear and skewed right.  When the natural log of the promotion rate is 
correlated with the natural log of the composite, the distributions approach log-normal, and the correlation rises to 
.61, providing further evidence that the relationship between the two variables is moderate.    
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Where postscripts o, j, l, and t represent observations by occupation(o), grade level(j), 

location(l), and year(t).   , , , 	is a frequency weight containing the number of people per 

occupation(o), paygrade(j), location(l), and year(t) in the individual-level dataset.  , , , 	is the 

Expected Promotion Opportunity Composite, and 	is the coefficient of interest and indicates 

whether there is an initial relationship between the composite and promotion rates. 
 

Table 45: Composite-Promotion Validation: Simple Linear Model (5) Results 

Simple Linear Regression: Local Composite vs. Local Promotion Rate (weighted obs 995,789) 

  Coefficient Std.Err. t P<|t| 
[95% Conf 
Interval] 

Local Composite  0.134  0.000  306.6600  0.0000  0.133  0.135 

Constant  0.048  0.000  382.5600  0.0000  0.048  0.049 

Sum of Squared Residuals  13052.118 

R‐Squared  0.086 

 
 
Table 45 lists the estimated coefficients to model (4) with corresponding 95 percent 

confidence intervals.  As expected, the composite is a significant predictor of promotion in the 
expected direction. However, ordinary least squares is likely to miss potentially important non-
linearities in the data (Papke and Wooldridge, 1996).  The next step is to conduct a formal test of 
the composite against the promotion rate after controlling for covariates using the same GLM 
approach. 

 

Appendix H: Distribution of the Grade Ratio  

I. Grade Ratio Distribution  

 
The Grade Ratio is the independent variable of interest in the turnover analysis.  The 

distribution of the Grade Ratio is right skewed, with a mean less than one and standard deviation 
greater than one.  The long right tail (max value=231) can be attributed to large occupations 
where the size of each level of the hierarchy is not decreasing in the number of employees.   (In 
all cases where the Grade Ratio is greater than zero, the shape of the occupation ladder is not 
strictly decreasing.)  Much like the composite developed in Chapter 7, there are a substantial 
number of zeros in the distribution of the Grade Ratio.  Zeros in the Grade Ratio (approximately 
21 percent of observations overall) represent instances where no one is positioned in the next 
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highest-grade level or where the employees are positioned in the maximum grade level in the 
occupation ladder. Table 46 contains the summary statistics for the Grade Ratio overall and in 
each paygrade and Table 47 contains the cross-tabulations of the Grade Ratio by turnover type 
and paygrade in the analytic sample (GS-11 to GS-15, 1998-2014).  This is to determine if higher 
Grade Ratios are related to lower turnover.   

	

Table 46: Summary Statistics, Grade Ratio 

Grade 
Ratio Observations Mean 

Std. 
Dev.  Min Max  

Overall  1313254  0.59  1.09  0  231 

GS‐11  447161  0.96  1.51  0  145 

GS‐12  506440  0.52  0.86  0  231 

GS‐13  284905  0.24  0.39  0  31 

GS‐14  74748  0.23  0.32  0  9 
	
	

Table 47: Grade Ratio and Turnover Cross-Tabulations 

Turnover I 11 12 13 14 

NO  0.967  0.512  0.234  0.216 

YES  0.927  0.493  0.252  0.248 

Turnover II 11 12 13 14 

NO  0.966  0.509  0.234  0.218 

YES  0.904  0.511  0.257  0.252 
	
	

The average Grade Ratio is lower when turnover occurs in GS-11 and in GS-12 for Turnover 
I.  Otherwise, the average Grade Ratio is higher when turnover occurs, which is counter to the 
expected relationship.   These initial cross-tabulations highlight the possible role of paygrade in 
the turnover analysis.  
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Appendix I:  Defining Turnover, Continued 

Accounting for Administrative Changes   

The identification of employee movement is intuitive except for administrative changes. 
There are instances in the data where individuals are transferred from one occupation series to 
another occupation series without a corresponding change in tasks and duties.  The reason for the 
change could be that there were too few people in the occupation series, the type of work no 
longer exists due to technological innovation (like the decline of stenography), or a new 
occupation series was created (like information technology).  The mandated changes are 
published in OPM’s Handbook of Occupation Groups and Families50, are noted in the Nature of 
Action (NAC) data field, and are observed in the data.  These movements are not employee-
initiated and were excluded from turnover calculations.   

Specifically, an administrative move is identified when 1) OPM published that the 
occupation series no longer exists and 2) an irregularly high number of employees are moved 
from one occupation series to another.  Typically, if an administrative reorganization occurs, 
many employees are transferred from one code to another over the course of four to eight years, 
with the height of reclassifications occurring after years one to three.  While some researchers 
establish a “cutoff value” for determining administrative changes, e.g. if more than 10 percent of 
all the employees in that grade level move between occupations it is considered administrative 
(Bidwell 2011), a more conservative approach is taken here.  (Using a cutoff value may only 
capture administrative moves when they are at their peak while overlooking administrative 
moves in surrounding years.  Also, using a cutoff value based upon the number of people in an 
occupation does not take into account historic exit rates, which could vary largely across 
occupations, impacting non-administrative, voluntary transfer rates.)  All moves to new 
occupation series that exhibit the wave-like crescendo51 in lateral transfers year over year are 
considered administrative changes.    

Overall, there are 5,154 administrative moves identified in the analytic sample.  These moves 
are not considered “turnover”; the exclusion of administrative changes does not change the size 
of the analytic sample.   

 

                                                 
50  Versions of the handbook from 2002 forward are published directly on OPM’s website.  Versions published 
before 2002 can be found via the WorldCat search engine and read via Hathitrust Digital Library.  Note: no coding 
changes were made to series with revised definitions, names, or where the cancellation of the series did not result in 
transfers of employees to new positions (all versions accessed 7/17/2017).    
51 Typically, the crescendo starts with a 25-50 percent increase in lateral transfers, peaks at double or triple the pre-
crescendo number of transfers, and ends with 25-50 percent decrease in lateral transfers.   
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Identifying Involuntary Turnover  

The Nature of Action (NAC) code from DMDC is used to identify involuntary turnover.  The 
codes that were analyzed are in Table 48 below.  However, the NAC codes contain missing data.  
(The codes below only identified a total of 65 cases of involuntary turnover between 1997 and 
2014, and all those instances were suspensions.)  For that reason, involuntary turnover is not 
excluded from the analysis.  While it would be ideal to have accurate data on involuntary 
turnover to test hypotheses with and without these observations, to the extent that the structural 
and transitional features of the career ladder contributed to involuntary turnover, one could argue 
it is acceptable that involuntary leavers are included in the dependent variables. For example, if 
low promotion opportunity causes demotivation, poor performance, and in turn, involuntary 
turnover, then it is appropriate to include these observations in the analysis.     

Table 48: Nature of Action Codes Used to Identify Involuntary Turnover in the Analytic Sample 

Code Definition Frequency 

304  Retirement‐‐in lieu of involuntary action  0 

312  Resignation‐‐in lieu of involuntary action  0 

330  Removal  0 

350  Death  0 

351  Termination‐‐sponsor relocating  0 

352  Termination‐‐appointment in (agency)  0 

353  Separation‐US  0 

355  Termination‐‐expiration of appointment  0 

356  Separation‐RIF  0 

357  Termination  0 

385  Termination during probation/trial period  0 

450  Suspension not‐to‐exceed (date)  25 

452  Suspension‐‐indefinite  40 

Appendix J:  Sensitivity Analyses 

I. Converting the Grade Ratio Into a “Some or None” Indicator 
Variable  

After converting the continuous Grade Ratio into a dichotomous indicator variable where a 
one indicates “some promotion opportunity” and a zero indicates “no promotion opportunity”, 
the coefficient on the indicator is in the direction we expect for GS-11 for both Turnover I and 
Turnover II.  Additionally, the promotion opportunity indicator is marginally significant in GS-
12 (p<.055) and highly significant in GS-13 (p<.001) for Turnover I.  The interpretation of this 
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coefficient is that some promotion opportunity is associated with lower turnover compared to no 
promotion opportunity.  

 

Table 49: Regressing Turnover I on the Promotion Opportunity Indicator: Marginal Effects by 
Paygrade 

 

Turnover I 

Paygrade 11  Paygrade 12 

   dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Promotion Indicator ‐0.024  0.005  0.000  ‐0.013  0.007  0.055 

Expansion/Contraction Rate ‐0.002  0.004  0.658  ‐0.002  0.005  0.718 

Recent Performance 2  ‐0.095  0.047  0.040  ‐0.114  0.033  0.001 

Recent Performance 3 ‐0.133  0.040  0.001  ‐0.156  0.030  0.000 

Recent Performance 4  ‐0.155  0.040  0.000  ‐0.179  0.030  0.000 

Recent Performance 5  ‐0.166  0.042  0.000  ‐0.185  0.030  0.000 

Gender 0.009  0.002  0.000  0.015  0.004  0.000 

Age 0.000  0.000  0.800  0.001  0.000  0.000 

Veteran 0.016  0.003  0.000  0.020  0.005  0.000 

Retired Military ‐0.027  0.005  0.000  ‐0.028  0.005  0.000 

College 0.006  0.003  0.066  ‐0.003  0.003  0.354 

Post Graduate Degree 0.020  0.004  0.000  0.006  0.004  0.129 

Hispanic ‐0.011  0.004  0.014  ‐0.004  0.003  0.172 

Black ‐0.004  0.003  0.225  ‐0.007  0.001  0.000 

Asian ‐0.004  0.006  0.481  0.001  0.003  0.574 

Other 0.016  0.006  0.010  0.008  0.005  0.100 

NSPS ‐0.019  0.003  0.000  ‐0.018  0.004  0.000 

Observations 350454  418071 

Paygrade 13  Paygrade 14 

dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Promotion Indicator ‐0.020  0.006  0.001  ‐0.007  0.007  0.287 

Expansion/Contraction Rate 0.000  0.005  0.998  0.009  0.007  0.201 

Recent Performance 2  ‐0.065  0.047  0.161  0.015  0.004  0.000 

Recent Performance 3 ‐0.133  0.039  0.001  ‐0.069  0.118  0.556 

Recent Performance 4  ‐0.152  0.040  0.000  ‐0.160  0.129  0.216 

Recent Performance 5  ‐0.164  0.041  0.000  ‐0.171  0.129  0.185 

Gender 0.017  0.004  0.000  ‐0.194  0.131  0.139 

Age 0.002  0.000  0.000  0.002  0.000  0.000 

Veteran 0.024  0.005  0.000  0.015  0.005  0.005 

Retired Military ‐0.035  0.003  0.000  ‐0.045  0.004  0.000 

College ‐0.007  0.003  0.017  ‐0.012  0.004  0.006 

Post Graduate Degree ‐0.002  0.003  0.564  ‐0.008  0.005  0.104 

Hispanic 0.001  0.004  0.787  0.001  0.014  0.956 
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Black ‐0.003  0.002  0.212  ‐0.024  0.006  0.000 

Asian ‐0.001  0.006  0.920  ‐0.024  0.006  0.000 

Other 0.025  0.007  0.000  0.014  0.015  0.350 

NSPS ‐0.017  0.006  0.004  ‐0.039  0.008  0.000 

Observations 235782  58626 
NOTE: This is equivalent to model (2) without the grade ratio, but with the promotion opportunity indicator; Controls 
for year, broad occupation, and entry paygrade suppressed for brevity.

 

Turnover II 

Paygrade 11  Paygrade 12 

   dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Promotion Indicator  ‐0.007  0.002  0.000  ‐0.002  0.001  0.144 

Expansion/Contraction Rate  ‐0.006  0.002  0.000  ‐0.010  0.002  0.000 

Recent Performance 2   ‐0.092  0.041  0.024  ‐0.061  0.028  0.032 

Recent Performance 3  ‐0.128  0.033  0.000  ‐0.097  0.029  0.001 

Recent Performance 4   ‐0.155  0.032  0.000  ‐0.124  0.029  0.000 

Recent Performance 5   ‐0.168  0.032  0.000  ‐0.137  0.029  0.000 

Gender  0.008  0.002  0.000  0.014  0.002  0.000 

Age  0.003  0.000  0.000  0.004  0.000  0.000 

Veteran  0.003  0.002  0.095  0.007  0.002  0.001 

Retired Military  ‐0.034  0.002  0.000  ‐0.034  0.002  0.000 

College  ‐0.004  0.002  0.057  ‐0.007  0.001  0.000 

Post Graduate Degree  0.003  0.003  0.222  ‐0.007  0.001  0.000 

Hispanic  ‐0.008  0.003  0.011  ‐0.010  0.002  0.000 

Black  ‐0.006  0.001  0.000  ‐0.008  0.001  0.000 

Asian  ‐0.011  0.002  0.000  ‐0.011  0.002  0.000 

Other  0.006  0.003  0.048  0.007  0.003  0.024 

NSPS  ‐0.049  0.002  0.000  ‐0.050  0.002  0.000 

Observations  350454  418071 

Paygrade 13  Paygrade 14 

dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Promotion Indicator  ‐0.002  0.002  0.354  0.004  0.005  0.402 

Expansion/Contraction Rate  ‐0.010  0.004  0.007  ‐0.020  0.006  0.001 

Recent Performance 2   ‐0.033  0.045  0.457  ‐0.048  0.093  0.607 

Recent Performance 3  ‐0.086  0.040  0.034  ‐0.077  0.113  0.492 

Recent Performance 4   ‐0.112  0.040  0.005  ‐0.098  0.109  0.367 

Recent Performance 5   ‐0.130  0.040  0.001  ‐0.123  0.109  0.259 

Gender  0.017  0.001  0.000  0.020  0.005  0.000 

Age  0.004  0.000  0.000  0.005  0.001  0.000 

Veteran  0.008  0.002  0.000  0.006  0.002  0.007 

Retired Military  ‐0.034  0.002  0.000  ‐0.034  0.004  0.000 

College  ‐0.009  0.002  0.000  ‐0.012  0.003  0.000 

Post Graduate Degree  ‐0.009  0.002  0.000  ‐0.015  0.003  0.000 

Hispanic  ‐0.004  0.002  0.036  ‐0.001  0.011  0.933 

Black  ‐0.008  0.002  0.000  ‐0.013  0.003  0.000 
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Asian  ‐0.015  0.004  0.000  ‐0.024  0.005  0.000 

Other  0.017  0.005  0.001  0.009  0.010  0.364 

NSPS  ‐0.050  0.002  0.000  ‐0.065  0.004  0.000 

Observations  235757  58626 
NOTE: This is equivalent to model (2) without the grade ratio, but with the promotion opportunity indicator; Controls 
for year, broad occupation, and entry paygrade suppressed for brevity.

 

Appendix K:  FEVS Indices and Sub-indices  

The FEVS is comprised of several indices and sub-indices, from which composite measures 
are created to understand more general patterns in employee satisfaction.  The index, sub-index, 
and questions that are used in this analysis are listed in Table 50 below.  These indexes, sub-
indexes, and questions were taken directly from technical reports on the FEVS52. 

Table 50: FEVS Questions by Index 

Employee Engagement Index 

Leaders Lead 
53. In my organization, senior leaders generate high levels of motivation and commitment in the 
workforce. 

54. My organization's senior leaders maintain high standards of honesty and integrity. 

56. Managers communicate the goals and priorities of the organization. 
60. Overall, how good a job do you feel is being done by the manager directly above your immediate 
supervisor? 

61. I have a high level of respect for my organization's senior leaders. 

  

Supervisors 

47. Supervisors in my work unit support employee development. 

48. My supervisor listens to what I have to say. 

49. My supervisor treats me with respect. 

51. I have trust and confidence in my supervisor. 

52. Overall, how good a job do you feel is being done by your immediate supervisor? 

  

Intrinsic Work Experience  

3. I feel encouraged to come up with new and better ways of doing things. 

4. My work gives me a feeling of personal accomplishment. 

6. I know what is expected of me on the job. 

11. My talents are used well in the workplace. 

                                                 
52 https://www.opm.gov/fevs/reports/technical-reports/technical-report/technical-report/2017/2017-technical-
report.pdf  (accessed 10/11/2018). 

https://www.opm.gov/fevs/reports/technical-reports/technical-report/technical-report/2017/2017-technical-report.pdf
https://www.opm.gov/fevs/reports/technical-reports/technical-report/technical-report/2017/2017-technical-report.pdf
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12. I know how my work relates to the agency's goals and priorities. 

Global Satisfaction Index 

Global Satisfaction 

40. I recommend my organization as a good place to work. 

69. Considering everything, how satisfied are you with your job? 

70. Considering everything, how satisfied are you with your pay? 

71. Considering everything, how satisfied are you with your organization? 

The New Inclusion Quotient Index  

Fair  

23. In my work unit, steps are taken to deal with a poor performer who cannot or will not improve. 

24. In my work unit, differences in performance are recognized in a meaningful way. 

25. Awards in my work unit depend on how well employees perform their jobs 

37. Arbitrary action, personal favoritism and coercion for partisan political purposes are not tolerated. 

38. Prohibited Personnel Practices are not tolerated. 

  

Open  

32. Creativity and innovation are rewarded. 

34. Policies and programs promote diversity in the workplace. 

45. My supervisor is committed to a workforce representative of all segments of society. 

55. Supervisors work well with employees of different backgrounds. 

  

Cooperative  
58. Managers promote communication among different work units (for example, about projects, goals, 
needed resources). 

59. Managers support collaboration across work units to accomplish work objectives. 

  

Supportive  

42. My supervisor supports my need to balance work and other life issues. 

46. My supervisor provides me with constructive suggestions to improve my job performance. 

48. My supervisor listens to what I have to say. 

49. My supervisor treats me with respect. 

50. In the last six months, my supervisor has talked with me about my performance. 

  

Empowering  

2. I have enough information to do my job well. 

3. I feel encouraged to come up with new and better ways of doing things. 

11. My talents are used well in the workplace. 

30. Employees have a feeling of personal empowerment with respect to work processes. 
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Appendix L:  FEVS Analysis Dependent Variable: Turnover I 
Ratio and Turnover II Ratio by Paygrade Bucket  

 Table 51:  Turnover Ratio I and Turnover Ratio II by Grade Level Bucket 

Turnover Ratio I by Grade Level Bucket, Summary Statistics  

Grade Level Bucket   Average  St.Dev.  95% Conf. Interval 

GS‐1 to GS‐6, SES  22.7%  1.4%  19.9%  25.4% 

GS‐7 to GS‐12  17.1%  0.7%  15.7%  18.5% 

GS‐13 to GS‐15  13.5%  0.6%  12.3%  14.7% 

Turnover Ratio II by Grade Level Bucket, Summary Statistics  

Grade Level Bucket   Average  St.Dev.  95% Conf. Interval 

GS‐1 to GS‐6, SES  17.5%  1.0%  15.6%  19.5% 

GS‐7 to GS‐12  13.2%  0.4%  12.4%  14.0% 

GS‐13 to GS‐15  10.8%  0.5%  9.8%  11.8% 

 

Appendix M: High and Low Satisfaction by Index  

Table 52: High and Low Average Satisfaction by Index: Lowest 25 Percent and Highest 25 Percent 

Leaders Lead (Low)  
Ave. 
Score  Supervisors (Low) 

Ave.
Score  Intrinsic Work Experience (Low) 

Ave.
Score 

Police  2.79  Police  3.40  Police  3.34 

Fire Protection and Prevention  2.95  Dental Assistant  3.40  Security Guard  3.44 

Security Guard   2.98  Fire Protection and Prevention  3.47  Electronics Engineering  3.55 

Psychology  3.11  General Education and Training  3.53  Public Affairs  3.59 

Dental Assistant  3.11  Security Guard  3.58  General Engineering  3.60 

General Education and Training  3.17  Medical Support Assistance  3.61  Psychology  3.60 

Social Work  3.20  Health Aid and Technician  3.61  Fire Protection and Prevention  3.62 

General Physical Sciences  3.21  Practical Nurse  3.62 

General Natural Resources 
Management and Biological 

Sciences  3.63 

Health Aid and Technician  3.22  Public Affairs  3.67  Intelligence  3.63 

Intelligence  3.22  Nurse  3.69  Contracting  3.64 

Engineering Technical  3.25  Supply Clerical Technician  3.70  Accounting  3.65 

Public Affairs  3.26  Budget Analyst  3.71 
Information Technology 

Management  3.65 

Leaders Lead (High)  
Ave. 
Score  Supervisors (High) 

Ave. 
Score  Intrinsic Work Experience (High) 

Ave. 
Score 

Social Science   3.47  Electronics Engineering  3.87  Logistics Management  3.83 
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Training Instruction  3.47  Secretary  3.87  Supply Clerical Technician  3.86 

Supply Program Management  3.48  Training Instruction  3.88 
Financial Administration and 

Program  3.86 

Civil Engineering  3.48  Logistics Management  3.90  Health System Specialist  3.87 

Logistics Management  3.51 
Financial Administration and 

Program  3.90  Dental Assistant  3.88 

Administrative Officer  3.51 
Safety and Occupation Health 

Management  3.92  Security Administration  3.88 

Education and Training Technician  3.59  Mechanical Engineering  3.96  Social Science  3.90 
Financial Administration and 

Program  3.61  Operations Research  3.98 
Safety and Occupation Health 

Management  3.94 

Secretary   3.62  Civil Engineering  3.98  Program Management  3.94 

General Attorney  3.64  General Attorney  4.01  General Attorney  3.95 

Program Management   3.64  Education and Training Technician  4.02  Training Instruction  3.95 
Safety and Occupation Health 

Management  3.66  Program Management  4.05 
Education and Training 

Technician  4.02 

Open (Low) 
Ave. 
Score  Cooperative (Low) 

Ave.
Score  Supportive (Low) 

Ave.
Score 

Police  3.08  Police  2.85  Dental Assistant  3.49 

Dental Assistant  3.12  Fire Protection and Prevention  2.97  General Education and Training  3.54 

Security Guard  3.15  Security Guard  3.02  Police  3.56 

Fire Protection and Prevention  3.15  Psychology  3.07  Fire Protection and Prevention  3.59 

Health Aid and Technician  3.21  Health Aid and Technician  3.19  Security Guard  3.69 

Medical Support Assistance  3.24  Dental Assistant  3.20  Medical Support Assistance  3.69 

General Education and Training  3.24  Public Affairs  3.22  Practical Nurse  3.71 

Psychology  3.32  General Education and Training  3.24  Health Aid and Technician  3.73 

Supply Clerical Technician  3.32  Social Work  3.28  Supply Clerical Technician  3.76 

Public Affairs  3.32  General Physical Sciences  3.28  Nurse  3.76 

Practical Nurse  3.33  Contracting  3.29  Public Affairs  3.77 

Social Work   3.34  Engineering Technical  3.29  Accounting  3.77 

Open (High) 
Ave. 
Score  Cooperative (High) 

Ave.
Score  Supportive (High) 

Ave.
Score 

Logistics Management   3.55  Mechanical Engineering  3.48  Administrative Officer  3.94 

Electronics Engineering  3.55  Miscellaneous Clerk and Assistant  3.49  General Physical Sciences  3.94 

Secretary  3.56 
Financial Administration and 

Program  3.49 
Safety and Occupation Health 

Management  3.95 

Training Instruction  3.57  Social Science  3.49  Logistics Management  3.95 
Financial Administration and 

Program  3.61  Education and Training Technician  3.50  Training Instruction  3.96 

Education and Training Technician  3.61  Logistics Management  3.50 
Financial Administration and 

Program  3.96 

Operations Research  3.62  Supply Program Management  3.51  Civil Engineering  4.04 

Mechanical Engineering  3.62  Civil Engineering  3.51  General Attorney  4.05 

Civil Engineering  3.62 
Safety and Occupation Health 

Management  3.54  Program Management  4.05 
Safety and Occupation Health 

Management  3.62  General Attorney  3.58  Mechanical Engineering  4.06 

Program Management  3.72  Secretary  3.66  Operations Research  4.06 

General Attorney  3.75  Program Management  3.73 
Education and Training 

Technician  4.15 

Fair (Low) 
Ave. 
Score  Empowering (Low) 

Ave.
Score  Global Satisfaction (Low) 

Ave.
Score 

Police  2.68  Police  2.97  Police  2.96 
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Dental Assistant  2.69  Security Guard  3.16  Security Guard  3.18 

Social Work  2.84  Psychology  3.20  Psychology  3.24 

Fire Protection and Prevention  2.87  Public Affairs  3.25  Dental Assistant  3.28 

Security Guard  2.90  General Education and Training  3.27  Medical Support Assistance  3.30 

Health Aid and Technician  2.92  Social Work  3.33  General Education and Training  3.31 

Medical Support Assistance  2.92  Contracting  3.33  Health Aid and Technician  3.33 

Psychology  2.93 

General Natural Resources 
Management and Biological 

Sciences  3.35  Practical Nurse  3.33 

Public Affairs  2.95  Electronics Engineering  3.36  Public Affairs  3.35 

Contracting  2.95  General Physical Sciences  3.36  Human Resources Assistance  3.36 

Practical Nurse  2.97  Fire Protection and Prevention  3.36 
Miscellaneous Clerk and 

Assistant  3.38 

Accounting  2.98  Intelligence  3.37  Supply Clerical Technician  3.38 

Fair (Low) 
Ave. 
Score  Empowering (Low) 

Ave.
Score  Global Satisfaction (Low) 

Ave.
Score 

General Natural Resources 
Management and Biological 

Sciences  3.15  Supply Clerical Technician  3.57  Operations Research  3.57 
Miscellaneous Administration and 

Program  3.16  Health System Specialist  3.57  Health System Specialist  3.58 

Logistics Management  3.16  Equipment Services  3.58  Social Science Series  3.58 

Human Resources Management  3.17  Administrative Officer  3.59 
Education and Training 

Technician  3.59 

Administrative Officer  3.18  Logistics Management  3.61  Civil Engineering  3.60 

Training Instruction  3.20  Security Administration  3.62 
Financial Administration and 

Program  3.61 
Safety and Occupation Health 

Management  3.24  General Attorney  3.64  Logistics Management  3.62 

Operations Research  3.25 
Financial Administration and 

Program  3.65  General Attorney  3.63 

Education and Training Technician  3.26  Program Management  3.69  Equipment Services  3.64 

Civil Engineering  3.27  Training Instruction  3.69 
Safety and Occupation Health 

Management  3.66 

General Attorney  3.40 
Safety and Occupation Health 

Management  3.71  Program Management  3.68 

Program Management  3.42  Education and Training Technician  3.75  Training Instruction  3.72 

 

Appendix N: FEVS Missing Values Robustness Check  

In the primary analysis for the FEVS, individuals with two or more missing values for each 
index are not included.  When this assumption is relaxed, and individuals with at least one 
response are included, the findings still hold:  the “supportive” index is marginally significant 
(p<.06) and negatively associated with turnover (Table 54).   

Including individuals that had more than one missing value on the index changes the original 
number of observations (pre-weight) from 20,965 to 21,105.  (See Table 53 for a summary of 
missing values for the Supportive index.)  The reason for missing values may vary from survey 
fatigue to fear of retribution from supervisors.  Overall, there is still some evidence that high 
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(low) support from supervisors is significantly related to low (high) turnover under different 
assumptions about missing values. 

 

Table 53: Supportive Index Missing Values, Year 2014 

FEVS Questions "Supportive" Index # Missing 

42. My supervisor supports my need to balance work and other life issues.  874 

46. My supervisor provides me with constructive suggestions to improve my job performance.  976 

48. My supervisor listens to what I have to say.  834 

49. My supervisor treats me with respect.  890 

50. In the last six months, my supervisor has talked with me about my performance.  884 

 
 

Table 54: Regressing Turnover on the Supportive Index while Including Observations with Missing 
Values: Model (4) Marginal Effects 

Turnover I  Turnover II 

dy/dx  Std.Err.  P>|z|  dy/dx  Std.Err.  P>|z| 

Employee Satisfaction Index (Supportive) ‐0.05  0.03  0.06  ‐0.05  0.03  0.07 

Female Proportion  0.00  0.07  0.99  0.01  0.07  0.84 

Over 50 Proportion ‐0.03  0.07  0.68  0.00  0.07  0.99 

<10 Years’ Experience Proportion  0.07  0.05  0.16  0.05  0.05  0.32 

Veteran Proportion  ‐0.03  0.05  0.60  ‐0.05  0.05  0.30 

Graduate Degree Proportion ‐0.07  0.05  0.14  ‐0.03  0.05  0.51 

Bachelor's Proportion ‐0.13  0.09  0.16  ‐0.06  0.09  0.48 

Security Administration ‐0.05  0.02  0.03  ‐0.06  0.02  0.00 

Fire Protection and Prevention ‐0.09  0.03  0.00  ‐0.07  0.04  0.05 

Police ‐0.08  0.01  0.00  ‐0.08  0.01  0.00 

Security Guard ‐0.01  0.03  0.63  ‐0.02  0.03  0.52 

Social Science 0.01  0.03  0.74  ‐0.02  0.04  0.60 

Intelligence Series 0.06  0.10  0.56  0.03  0.12  0.80 

Psychology ‐0.03  0.03  0.27  ‐0.05  0.03  0.12 

Social Work ‐0.02  0.04  0.63  ‐0.04  0.04  0.36 

Human Resources Management ‐0.02  0.02  0.46  ‐0.03  0.02  0.17 

Human Resources Assistance 0.06  0.02  0.01  0.00  0.02  0.94 

Miscellaneous Administration and Program ‐0.02  0.01  0.05  ‐0.05  0.01  0.00 

Miscellaneous Clerk and Assistant 0.04  0.03  0.14  ‐0.01  0.02  0.79 

Secretary 0.06  0.05  0.25  ‐0.06  0.03  0.10 

Program Management 0.06  0.03  0.03  0.00  0.02  0.95 

Administrative Officer 0.04  0.04  0.32  ‐0.04  0.04  0.30 

Management and Program Analysis ‐0.03  0.03  0.30  ‐0.08  0.02  0.00 
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Logistics Management ‐0.04  0.01  0.00  ‐0.07  0.01  0.00 

Telecommunications ‐0.07  0.01  0.00  ‐0.09  0.01  0.00 

General Natural Resources Man & Bio Sciences ‐0.05  0.04  0.14  ‐0.07  0.03  0.04 

Financial Administration and Program 0.05  0.03  0.13  ‐0.03  0.03  0.22 

Accounting 0.02  0.04  0.67  ‐0.05  0.04  0.16 

Budget Analyst 0.01  0.04  0.74  ‐0.05  0.03  0.14 

Nurse ‐0.03  0.04  0.41  ‐0.05  0.04  0.29 

Practical Nurse ‐0.06  0.03  0.04  ‐0.06  0.03  0.03 

Health Aid and Technician ‐0.05  0.02  0.00  ‐0.07  0.02  0.00 

Health System Specialist 0.00  0.02  0.85  ‐0.01  0.02  0.57 

Medical Support Assistance 0.01  0.03  0.73  ‐0.03  0.03  0.31 

Dental Assistant ‐0.07  0.03  0.04  ‐0.08  0.03  0.00 

General Engineering ‐0.04  0.04  0.25  ‐0.07  0.03  0.01 

Engineering Technical ‐0.06  0.02  0.01  ‐0.09  0.02  0.00 

Civil Engineering ‐0.05  0.03  0.15  ‐0.06  0.03  0.02 

Mechanical Engineering ‐0.10  0.03  0.00  ‐0.12  0.02  0.00 

Electronics Engineering ‐0.13  0.02  0.00  ‐0.14  0.02  0.00 

General Attorney ‐0.06  0.02  0.00  ‐0.05  0.02  0.01 

Public Affairs 0.00  0.02  0.90  ‐0.01  0.02  0.71 

General Business and Industry 0.02  0.02  0.42  ‐0.06  0.02  0.00 

Contracting ‐0.05  0.03  0.09  ‐0.05  0.03  0.07 

General Physical Sciences ‐0.06  0.04  0.08  ‐0.10  0.03  0.00 

Operations Research ‐0.06  0.03  0.01  ‐0.08  0.02  0.00 

Equipment Services ‐0.01  0.02  0.73  ‐0.03  0.02  0.11 

Education and Training Technician 0.07  0.03  0.02  0.00  0.02  0.93 

Training Instruction ‐0.06  0.01  0.00  ‐0.06  0.01  0.00 

Quality Assurance ‐0.01  0.02  0.75  ‐0.02  0.02  0.32 

General Supply ‐0.01  0.02  0.55  ‐0.05  0.02  0.01 

Supply Program Management ‐0.04  0.01  0.00  ‐0.08  0.01  0.00 

Supply Clerical Technician 0.06  0.03  0.04  0.02  0.03  0.57 

Information Technology Management ‐0.05  0.01  0.00  ‐0.04  0.01  0.00 

Observations 125  125  125  125  125  125 

 

 
 




