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Abstract

The Effectiveness of Interventions to Increase Employment in Education and 
Healthcare: A Systematic Literature Review*

Both the healthcare and education sector suffer from considerable staff shortages. In the 
healthcare sector, shortages are particularly prominent for nurses, while the education 
sector experiences significant teacher shortages. In this systematic literature review, 
we examine the effectiveness of interventions and policies to reduce staff shortages in 
healthcare and education in high-income countries. We focus our analysis on studies 
that apply research designs that allow for causal inference to inform policymakers about 
the effectiveness of interventions. In total, we include 85 studies that meet our inclusion 
criteria. Out of these studies, 71 studies focus on teachers and 14 on nurses. Interestingly, 
72 of the retrieved studies were conducted in the US. The majority of studies examine the 
impact of financial incentives and a large share of these studies report positive effects on 
teacher employment. Moreover, different types of interventions that invest in workers’ 
human capital show predominantly positive effects on employment. Interventions that 
equip nurses with skills to better cope with the stressors of their profession seem to 
be particularly effective. The same holds for policies that increase the scope of practice 
for nurses. Finally, effective school leaders show to be better capable of retaining (high-
quality) teachers. 

JEL Classification Codes: I10; I20; J22  
Keywords: Labor shortage; teachers; nurses 
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Introduction 

Healthcare and education sectors around the world have been experiencing considerable staff 

shortages (e.g., OECD, 2016; UNESCO, 2016; WHO, 2022b). These have been exacerbated by the 

COVID-19 pandemic as well as increasing retirement rates which have not been compensated by the 

inflow of new staff (OECD, 2016, 2021; WHO, 2022a). The World Health Organization (WHO) 

(2022b) forecasts a global need of an additional 9 million nurses and midwives by 2030 to be able to 

reach the United Nations’ (UN) goal of “ensuring healthy lives and promoting well-being for all at all 

ages” (UN, 2021). Similarly, according to the UNESCO Institute for Statistics, there is a need to recruit 

69 million teachers worldwide by 2030 in order to achieve broad universal coverage of primary and 

secondary educational needs (UNESCO Institute for Statistics, 2016). 

In the healthcare sector, shortages are highest for nurses and midwives, making up for more than 

50 percent of total staff shortages in healthcare (WHO, 2021, 2022a, 2022b). Nurse shortages have 

detrimental effects on quality of care and societal health outcomes, e.g., exacerbating patient mortality 

(Aiken et al., 2002), and increasing 30-day hospital readmission rates (Friedrich & Hackmann, 2021). 

Moreover, nurse shortages are likely to increase the workload and demand for the remaining healthcare 

staff and therefore, decrease incumbent staff’s job satisfaction (Chan et al., 2013; El-Jardali et al., 

2009), increase sickness absence rates (Rauhala et al., 2007), or increase nurses’ inclination to leave 

the employer or even the nursing profession altogether (e.g., Barron & West, 2005; El-Jardali et al., 

2009; Lu et al., 2012).  

Due to an uneven distribution of teachers across subjects (mainly STEM) and regions, the 

European education sector faces shortages and oversupply, often co-existing in the same countries 

(European Comission/EACEA/Eurydice, 2019). Furthermore, high dropout rates out of initial teacher 

education (European Comission/EACEA/Eurydice, 2019) lead to an ageing teacher population, with 

only 7 percent of teachers being under 30 years old and 36 percent of teachers being 50 or older 

(Katsarova, 2020). Regional shortages can occur due to economic opportunities, cultural context, the 

school environment and student population (European Comission/EACEA/Eurydice, 2019). These 

aspects are reflected in a relatively high level of teacher shortages in disadvantaged, high-poverty 

schools in rural and urban areas, also in the US, typically employing a larger share of lower-quality 

teachers (Ingersoll, 2004; Monk, 2007; Sutcher et al., 2019). Research has shown that high-quality 

teachers often choose to work in schools with a larger share of students with high socioeconomic 

backgrounds (e.g., Hanushek et al., 2004). The difficulty of low-performing, high-poverty schools to 

compete for the limited number of high-quality teachers is often exacerbated by their inability to meet 
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salary standards, benefits, and resources that are offered by more upscale schools (Ingersoll, 2004). 

Sustaining quality of education however is crucial in order to secure the effectiveness of the education 

system, increase students’ learning outcomes and prepare young people for their adult lives as active 

and productive members of society (European Comission/EACEA/Eurydice, 2019; Santiago, 2002). 

Failing to deliver high-quality education over time could result in gaps in relevant knowledge and skills 

crucial for social and economic development (UNESCO, 2016). 

The wide array of determinants calls for a variety of interventions to reduce staff shortages 

targeting different mechanisms and levels. In this paper, we assess the effectiveness of interventions 

to reduce staff shortages in healthcare and education in high-income countries. We do so by means of 

a systematic review of available empirical evidence. Importantly, we focus our analysis on studies that 

apply research designs that allow for causal inference to inform policymakers about the effectiveness 

of interventions (Brook et al., 2019; See et al., 2020). We examine shortages in healthcare and 

education sectors jointly as both sectors have similar causes of shortages and working conditions, e.g., 

relatively low salaries (e.g., Chan et al., 2013; Gjefsen, 2020; Ingersoll, 2004; Lephalala et al., 2008; 

Monk, 2007), and demanding workloads (e.g., Chan et al., 2013; Gjefsen, 2020; Harris, 1989; Hipwell 

et al., 1989; Kirkcaldy & Martin, 2000). Furthermore, both, the healthcare and education sector 

globally employ a relatively high share of female workers compared to other sectors (Katsarova, 2020; 

OECD, 2021; WHO, 2021, 2022a, 2022b), which could potentially contribute to the shortages due to 

a higher share of absence due to parental leave (Friedrich & Hackmann, 2021) and part-time work 

(Booth & van Ours, 2013). Given these similarities in worker characteristics, evidence on the 

effectiveness of specific types of interventions in one of the two sectors might also be insightful for 

the other sector.  

To the best of our knowledge, there is no systematic review comparing interventions that address 

both nurse and teacher shortages, and compare interventions between these sectors. Existing reviews 

addressing nurse or teacher shortages separately, often focus on predictors of turnover or retention 

(e.g., Chan et al., 2013; Falatah, 2021; Wu et al., 2015) or the evaluation of one specific (type of) 

intervention (e.g., Anderson et al., 2012; Dawson et al., 2014; Kehoe et al., 2016). Most reviews limit 

their exploration to one specific target group within the respective occupations, e.g., geriatric nurses 

or special education teachers (e.g., Billingsley, 2004; Billingsley & Bettini, 2019; Brook et al., 2019; 

Chenoweth et al., 2010; Lartey et al., 2014). Other reviews examine different outcomes and focus for 

example on interventions’ effects on working environments rather than quantitative turnover measures 

(e.g., Elliott et al., 2012; Schalk et al., 2010). Park and Yu’s (2019) review is closely related to ours, 
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however, their study focuses on nurses only and they do not restrict their analysis to causal impact 

studies. See et al. (2020) on the other hand do restrict their systematic review to quasi-experimental 

studies but limit their scope to interventions for teacher shortages in hard-to-staff areas. 

In contrast to existing reviews, we aim to provide a more comprehensive and holistic analysis, 

contributing to the literature in the following ways: First, we consider and compare interventions 

addressing nurse and teacher shortages. Second, we do not focus on specific subgroups within the two 

occupations in order to exploit additional nuances stemming from the heterogeneity within and 

between occupational groups of nurses and teachers. Third, we do not restrict our analysis to one 

particular type of intervention: We are interested in interventions at the sector-, institution- and 

individual level, targeting the inflow or outflow of nursing and teaching staff as well as those aimed at 

increasing working hours of incumbent workers. Further, we exclusively review studies with (quasi-

)experimental research designs in order to infer causal effects of the introduced interventions and 

evaluate their effectiveness. Creating an overview of the effectiveness of different interventions further 

allows us to derive ways for potential transfers of measures between healthcare and education sectors. 

This paper is structured as follows: Section 2 outlines the methodology by describing the systematic 

literature search and selection processes as well as the approach to analysis. Section 3 provides 

synthesized findings from the analyzed studies, distinguishing interventions into several groups related 

to financial incentives, human capital investments, organizational features, school accountability and 

other interventions. In Section 4, results as well as their comparability and generalizability are 

discussed, limitations identified and implications for future research and policy highlighted.  

Methodology 

Inclusion and exclusion criteria  

 Before we performed our systematic literature search, we set inclusion and exclusion criteria, i.e., 

a set of conditions for the records we retrieved from the searches to be eligible for inclusion in the 

analysis. We restricted our analysis to high-income countries according to the categorization of the 

World Bank (2022)1. Further, we limit our analysis to studies measuring the impact of at least one 

intervention or policy addressing, or contributing to, nurse or teacher shortages. Interventions could be 

either targeted at decreasing the outflow or increasing the inflow of staff, or at work hours. Outcome 

measures for turnover and retention could either be measured as actual behavior or as reported 

                                                      
1 An overview of high-income countries according to the WorldBank can be found at: 

https://data.worldbank.org/country/XD 
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intentions. We excluded papers that examined teacher or nurse absenteeism. Within the education 

sector, we limit our literature selection to primary and secondary education. Further, we exclude studies 

measuring the impact of interventions on the quality of healthcare and education, measured by 

commonly used proxies such as e.g., hospital readmission rates or student achievement. 

With respect to the type of methodology, we exclude qualitative and non-causal quantitative studies 

and exclusively include quantitative studies that are suitable for causal inference according to Van 

Klaveren and De Wolf (2013). These include (clustered) randomized controlled trials (RCTs) or quasi-

experimental techniques, including difference-in-differences, instrumental variable(s), regression 

discontinuity designs, propensity score matching, and fixed-effects regressions.  

Literature Search 

 We conducted two systematic literature searches in January and May 2022. Initially, we performed 

a search in Web of Science (Core Collection) with search terms (and terms related to) “teachers” or 

“nurses” paired with “shortage”, “turnover”, “mobility”, “attrition”, “transition”, “retention”, 

“productivity” in addition to terms entailing research designs for causal inference (e.g., “experiment*”). 

We restricted the search terms to be run within the title, abstract and keywords of papers. After 

completion of the screening process, we realized that our search did not cover some of the studies that 

were considered as seminal papers by experts in the field. Therefore, we considered options to retrieve 

a more complete set of causal studies. We ran a second search, whilst continuing to include the relevant 

publications from our first attempt. For the second search strategy, we sought support from a medical 

information specialist. Together, we conducted additional systematic searches in an expanded set of 

bibliographic databases ERIC (Ebsco), CINAHL (Ebsco), and Web of Science (Core Collection).2 The 

following search terms were used (including synonyms and closely related words) as index terms or 

free-text words: “teachers”, “nurses”, “nursing”, “shortage”, “turnover”, “retention”, “causal effect”. The 

full set of search terms for all databases can be found in Appendix A. 

Literature Selection 

 Figure 1 provides a summarized overview of the literature selection processes following the initial 

and updated literature searches. Subsequently, the results of both selection processes are separately 

described in more detail. 

 

                                                      
2 We choose to perform an additional search in ERIC as it is the largest index of education journals. 

Likewise, CINAHL indexes the nursing and health related literature. 
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Figure 1 

Selection process following search strategy 1 (January 2022) and search strategy 2 (May 2022) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 By using our initially determined search terms in the database, we retrieved 8,202 initial hits 

from Web of Science. After applying database filters for journal articles as document type, publication 

dates between 2010 and 2022, English language, and high-income countries, we obtained 4,892 

abstracts to screen. We screened abstracts in a reiterative manner, where one researcher pre-screened 

the database retrieval and marked studies that appear to fit the selection criteria.3 After excluding 

irrelevant papers based on the respective abstracts, we were left with a total of 195 records to be double-

checked. Three researchers then went through this narrowed selection and indicated papers’ suitability 

by checking the respective full-text versions for the study designs and further in- and exclusion criteria. 

                                                      
3 To ensure reliability that the pre-selected papers meet the inclusion criteria, we picked a random sample of 

100 studies from the total set of excluded studies which were then checked by two additional reviewers. For 

additional reviewer 1 and 2 there was a 99 and 98 percent overlap in ratings with the reviewer that pre-screened the 

abstracts, respectively. The conflicting abstracts – rated as “maybe” instead of “reject” – were discussed and fully 

rejected after group discussion based on the abstract content. As the overlap is close to complete, and the checking 

process did not lead to the inclusion of additional studies, we conluded that our procedure is reliable. 

Records identified from search 1: 

Web of Science (n = 8,202) 

 

Records identified from search 2:  

ERIC (n = 835) 

CINAHL (n = 1,172) 

Web of Science (n = 1,212) 

Records removed before screening in search 1: 

Application database filters (n = 3,310) 

 

Records removed before screening in search 2: 

Duplicate records removed (n = 716) 

Abstracts screened  

Search 1 (n = 4,892) 

Search 2 (n = 2,503) 

Records excluded from based on abstract 
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Search 2 (n = 2,303) 

 

Records assessed for eligibility 

Search 1 (n = 195) 

Search 2 (n = 200) 

Studies included in review 

Search 1 (n = 26) 

Search 2 (n = 59) 

Identification of studies via databases 

Id
e
n

ti
fi

ca
ti

o
n
 

S
c
r
ee

n
in

g
 

In
c
lu

d
e
d
 

Records excluded based on full text 

Search 1 (n = 169) 

Search 2 (n = 141) 



7 

 

Each paper was checked independently by at least two researchers. To reach consensus, we together 

reviewed, compared, and discussed the inclusion and exclusion of studies for which decisions between 

two researchers were inconclusive. After this stage of screening, we were left with 26 articles for 

analysis from search 1. 

 Our second literature search generated a total of 3,219 references: 835 in ERIC, 1,172 in CINAHL 

and 1,212 in Web of Science. After removing duplicates that were retrieved from more than one 

database, a total of 2,503 records remained. The selection process was identical to the first selection 

process. First, one researcher pre-screened all abstracts. Next, full-texts of each of the pre-selected 200 

articles were checked independently by three researchers which led to an ultimate selection of 59 

papers after correcting for duplication form the first search.4 Overall, the first and second search lead 

to the inclusion and analysis of 85 papers. 

Method of analysis 

To analyze the retrieved studies, we extracted study characteristics and developed a coding scheme. 

Besides metadata such as publication title, date, and source, we extracted relevant information regarding 

the sector and subsector of study, the country and region, a thorough description of the intervention and its 

level of implementation (e.g., sector-level, district-level, institution-level). Further, we listed mechanisms 

that are targeted by the intervention, outcome measures, data sources and sample characteristics as well as 

study results and limitations. Finally, we coded whether the estimated overall effect for the total sample 

either increased (+), had no effect on (0), or decreased (-) teacher or nurse employment. In addition, we 

find that some papers report overall null effects, yet show that for certain subgroups – e.g. teachers with 

certain characteristics – the treatment did have a positive or negative effect on employment. These are 

indicated with dash (0/+) or (0/-) in Tables 2-5, respectively. Finally, some papers report multi-directional 

effects for different groups without a clear overall effect. These interventions are marked as having no effect 

(0) on employment. 

Results 

Overall, we retrieved a total of 85 studies out of which 71 focused on teachers and 14 on nurses 

(Table 1). Remarkably, 72 of the retrieved studies were conducted in the US, four in Norway, two each in 

Chile and Korea, and one each in Denmark, France, the Netherlands, Sweden and Uruguay. We grouped 

the studied interventions into the following main categories: Financial incentives, human capital 

investments, organizational features, school accountability and its consequences, and other interventions. 

                                                      
4 In addition to removing papers that did not meet our inclusion criteria, we removed 5 working papers and 1 

policy brief. 7 papers were inaccessible.  
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Among the 85 retrieved papers, 18 describe outcomes of RCTs. The remaining studies use the following 

quasi-experimental methodologies: difference-in-differences, regression discontinuities, fixed-effect 

models, instrumental variables, and propensity score matching.  

 

Table 1 

Overview of all retrieved studies’ characteristics 

 

Characteristic Categorization Count 

Sector Education 71 

  Healthcare 14 

      

Country US 72 

  Norway 4 

  Chile 2 

  Korea 2 

  Denmark 1 

  France 1 

  The Netherlands 1 

  Sweden 1 

  Uruguay 1 

      

Type of intervention Financial incentives 30 

  Human capital investments 15 

  Organizational features 11 

  Accountability 18 

  Other interventions 11 

      

Research Designs  Difference-in-differences 30 

  Randomized control trial 18 

  Regression discontinuity 18 

  Fixed effects 12 

  Instrumental variables 4 

  Propensity score matching 3 

Note. Overview of analyzed studies. Studies can fall in more than one category in regard to their research design.  

Financial incentives 

As listed in Table 2, a total of 30 studies – 29 in the context of education and 24 situated in the US – 

describe causal effects of financial incentives on entry and exit decisions of teachers and nurses. Payments 

that result from incentive schemes can be conditioned on the worker’s choice or action – for example being 

employed at a hard-to-staff school or meeting some performance target – or can be independent. Moreover, 

payments from an incentive scheme can be a one-time occurrence in the form of a bonus or can occur 

continuously as a definite wage or pension increase. We classify the different financial incentives along the 
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aforementioned dimensions: According to the criteria on which they depend and whether the potential 

wealth increase is a short-lived occurrence or continuous. 
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Table 2  

Overview of studies within the category “Financial incentives” 

Autor(s) (year) Intervention group Treated sample Level Design Outcome 

Bueno and Sass (2019) 

Wage increase based on working 

conditions 

Understaffed subjects, secondary schools in US State DiD Increase in retention (+) 

Cabrera and Webbink (2020) Disadvantaged, primary schools in Uruguay Country RD Increase in retention and/or entry (+) 

Falch (2011) Understaffed primary and secondary schools in Norway County DiD Increase in retention (+) 

Falch (2017) Understaffed primary and secondary schools in Norway County DiD Increase in entry (+) 

            

Askildsen et al. (2003) 

Unconditional wage increase and 

frontloading 

Half of hospitals in Norway Country IV Hours worked (+) 

Cook et al. (2021) Primary and secondary schools in US District RD Decrease in entry (-) 

Han (2020) Primary and secondary schools in US District IV No effect on retention (0/+/-) 

Hendricks (2014) Primary and secondary schools in US State FE Increase in retention (+) 

Tran and Buckman (2020) Primary and secondary schools in US District FE Increase in entry (+) 

            

Brown (2013) 
Greater pension conditioned on 

delayed retirement 

Primary and secondary schools in US State RD Increase in retention (+) 

Kim (2023) Primary and secondary schools in US State DiD Increase in retention (+) 

Koedel and Xiang (2017) Primary and secondary schools in US City DiD Increase in retention (+) 

            

Berlinski and Ramos (2020) 

Financial bonus conditioned on 

working conditions and teacher 

quality 

Primary and secondary schools in Chile Country RD No effect on retention (0) 

Clotfelter et al. (2011) Disadvantaged, primary and secondary schools in US District DiD No effect on retention (0/+) 

Cowan and Goldhaber (2018) Disadvantaged, secondary schools in US State RD Increase in retention (+) 

Elacqua et al. (2022) Primary and secondary schools in Chile Country RD Increase in retention and/or entry (+) 

Feng and Sass (2018) Understaffed subjects, secondary schools in US State DiD Increase in retention (+) 

Glazerman et al. (2013) Disadvantaged, primary schools in US Country RCT Increase in retention (+) 

Protik et al. (2015) Disadvantaged, primary schools in US Country RCT Increase in entry (+) 

Springer et al. (2016) Disadvantaged, primary and secondary schools in US State RD Increase in retention (0/+) 

Steele et al. (2010) Primary and secondary schools in US State IV Increase in entry (+) 
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Table 2  

Continued  

Autor(s) (year) Intervention group Treated sample Level Design Outcome 

Chiang et al. (2015) 

Financial bonus conditioned on 

worker performance 

Disadvantaged, primary and secondary schools in US Country RCT No effect on retention and/or entry (0) 

Dee et al. (2021) Disadvantaged, primary schools in US District RD No effect on retention (0/-) 

Dee and Wyckoff (2015) Primary schools in US District RD No effect on retention (0/-) 

Jones and Hartney (2017) Primary and secondary schools in US District DiD No effect on entry (0/+) 

Shifrer et al. (2017) Disadvantaged, primary schools in US District RD No effect on retention (0/+) 

            

Fryer (2013) 

Financial bonus conditioned on 

group performance 

Disadvantaged, primary and secondary schools in US City RCT No effect on retention (0) 

Goodman and Turner (2010) Disadvantaged, primary schools in US City RCT No effect on retention (0) 

Jones (2013) Primary and secondary schools in US Country IV Decrease in retention (-) 

Ryu and Jinnai (2021) Primary and secondary schools in US State FE Decrease in retention (-) 

 

Note. DiD = Difference-in-differences; FE = Fixed effects; IV = Instrumental variables; RCT = Randomized control trial; RD = Regression discontinuity.  The level indicates 

the level at which the (policy) intervention was implemented. The last column shows whether the study finds an overall positive (+), negative (-), or no effect (0) for the full 

sample. In the case that a study reports an overall null effect, but a positive or negative effect for a subsample, the table reports (0/+) or (0/-). If the overall effect is zero, but 

different subsamples show a positive as well as a negative effect, the table reports (0/+/-).
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Wage increase conditioned on working conditions  

Four studies examine the impact of a wage increase conditional on teachers’ willingness to work 

in a hard-to-staff school – i.e. due to regional shortages or disadvantaged student populations – or 

subject – i.e. science and languages. By increasing wages, it is hypothesized that outside job options 

become less attractive and more teachers are willing to remain teaching or are attracted to the profession. 

All studies show results in the hypothesized direction: As wages increase, entry rates increase 

and exit rates decrease. Cabrera and Webbink (2020) show that more experienced workers sort into 

disadvantaged schools in Uruguay following a 26 percent salary increase. Moreover, tenure in these 

schools increases relative to schools without a wage increase, i.e. more teachers decide to stay. Falch 

(2011) and Falch (2017) also identify a labor supply increase after teachers in understaffed schools in 

the north of Norway receive a 10 percent wage increase. They find a 6.5 percentage point decrease in 

exit rates and a 5.7 percentage point increase in entry rates. Finally, Bueno and Sass (2019) find that an 

increase in wages of teachers in understaffed subjects decrease their likelihood of exiting.  

Unconditional wage increase and frontloading  

In contrast to conditional wage increases, an unconditional wage increase reflects what would 

happen if wages would increase for all workers in the profession. There is no condition that must be 

met; one must simply be employed in teaching or nursing.  

Firstly, these estimates follow from studies that use registration data in which exogenous 

variation in wages is identified to estimate wage effects. Askildsen et al. (2003) use administrative 

nursing data that track the hours worked of half of the Norwegian registered nurses between 1993 and 

1998. The authors find a labor supply elasticity of 0.2: a 1 percent increase in wages causes a 0.2 percent 

increase in hours worked. Hendricks (2014) uses registration data on teachers from Texas and estimates 

a turnover elasticity of -1.6. 

Secondly, two studies focus on the effects of unconditional wage increases that result from 

greater union bargaining power. These studies explicitly focus on a tradeoff between higher pay and 

alternative allocations of education funding where total funding is presumably fixed. This implies that 

greater teacher salaries must be matched by a decrease in other education inputs. In line with this idea, 

Cook et al. (2021) show a decrease in hired teachers in districts where greater bargaining power led to 

higher salaries. In a similar vein, Han (2020) shows that districts with greater union bargaining power 

cause the increased dismissal of low-quality teachers and increased retention of high-quality teachers. 

Both cases show that overall teacher supply does not necessarily increase as wages rise. The way in 

which wage increases are financed is crucial in determining its overall effect on employment. 

Finally, Tran and Buckman (2020) study the effects of salary frontloading where larger wage 

raises are provided earlier in the fixed rate salary schedule creating more competitive wages for early-

career teachers. Again, the salary change does not depend on working conditions and its hypothesized 
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working mechanisms are the same as before; greater upfront earnings increase the attractiveness of the 

profession. Tran and Buckman (2020) study frontloading in an education context and test its 

implications in a competitive teacher labor market. In particular, the authors show that more high-

quality teachers sort into teaching jobs with frontloading schemes. This can be taken as (indirect) 

evidence that greater earnings early in the career attract teachers. 

Greater pension conditioned on delayed retirement 

Three US studies document teachers’ willingness to postpone their retirement. In all studies, the 

effects of a policy reform for teachers are examined where delayed retirement yields financial benefits. 

For example, Koedel and Xiang (2017) study a pension enhancement policy that involves greater 

backloading of pension compensation – i.e. more pension is generated as age increases. This generates 

an incentive for teachers to work longer. The other two studies have a similar policy setup. 

All three studies show that the increased marginal benefit of delaying retirement translates into 

teachers’ decision to retire later. The results range from a decrease of 4 percentage points (Brown, 2013) 

to 10 percentage points (Kim, 2023) for workers who are in the pension eligible age category. 

Surprisingly, the largest decrease in exit rates is evidenced by a policy reform that is budget neutral. 

The other policies generate additional pension wealth and may therefore not be cost efficient (Koedel 

& Xiang, 2017). 

Financial bonus conditioned on working conditions and teacher quality  

In this setting, teachers receive a financial bonus if they meet certain quality requirements and 

move to an understaffed school. We identified nine studies that document the effects of programs that 

are designed to attract talented teachers to disadvantaged, hard-to-staff schools.  

Glazerman et al. (2013) and Protik et al. (2015) document the impact of the Talent Transfer 

Initiative (TTI) where teachers at the top of the quality distribution were targeted to fill vacancies at 

disadvantaged schools. In return, they received a one-time $20.000 bonus if they stayed for 2 years. In 

comparison to the control group – business-as-usual filling of vacancies –,Glazerman et al. (2013) show 

that relatively more TTI candidates remain at disadvantaged schools, even after the obligatory 2-year 

period is over. Protik et al. (2015) show that the TTI program indeed attracts higher-quality workers 

with 22 percent of the potential candidates applying for transfer and 5 percent actually transferring to 

disadvantaged schools. Cowan and Goldhaber (2018) find qualitatively similar effects of programs that 

resemble the TTI program – where retention of high-quality teachers is increased at hard-to-staff, 

disadvantaged schools. Springer et al. (2016) and  Clotfelter et al. (2011) find overall null effects with 

a positive effects depending on teacher characteristics. 

Berlinski and Ramos (2020) and Elacqua et al. (2022) study the effects of the Chilean 

Pedagogical Excellence Assignment program (AEP) where teachers can apply for a bonus if they meet 

certain quality requirements. The bonus is increased if they teach at a disadvantaged school. Overall, 
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the Berlinski and Ramos (2020) find little effects of the program on retention decisions for all teachers 

to stay in the profession. Elacqua et al. (2022) do show, however, that the financial incentive to work 

at a disadvantaged school is effective: teachers are 6 percentage points more likely to stay. It does not 

attract high-quality teachers from advantages schools, however.5 

Finally, two studies examine the effects of loan forgiveness programs on teachers’ willingness to 

i) teach subjects with a teacher shortage (Feng & Sass, 2018), ii) seek employment at disadvantaged 

schools (Steele et al., 2010). Both studies find corroborating evidence that loan forgiveness programs 

lead to enhanced entry in disadvantaged schools and decreased exits out of hard-to-staff teaching jobs.  

Financial bonus conditioned on worker performance 

In this incentive system, workers receive a financial bonus if they meet some performance 

requirement within a certain period. The idea behind pay-for-performance is to i) motivate workers to 

increase effort and invest in their skills, and ii) attract and retain highly skilled workers and potentially 

lose and avoid the hiring of low skilled workers. The identified studies in this overview focus on the 

latter showing the causal changes in the overall composition of workers. Results on net entry or exit are 

not discussed in the identified papers. 

Two studies analyze the causal effects of a pay-for-performance mechanism versus a fixed salary 

system. Jones and Hartney (2017) find that pay-for-performance causes the attraction of more highly 

skilled teachers. Chiang et al. (2015), however, find no such effect. However, it should be noted that 

the designs of the incentive schemes differ in terms of bonus size, evaluation criteria and period of 

installment. As such, it is a priori not surprising that the results differ. 

 The three remaining studies focus on the effects of receiving a bonus which is based on teachers’ 

performance. Dee and Wyckoff (2015) and Dee et al. (2021) evaluate the IMPACT program and find 

that teachers who receive a poor performance evaluation – and thus no financial bonus – are more likely 

to leave the school district. The authors do not find that high performers are more likely to stay in the 

school district. Alternatively, Shifrer et al. (2017) do find evidence that high performers are more likely 

to be retained. Note that these studies test the mechanisms that underlie pay-for-performance schemes, 

yet do not provide information about what would have happened if alternative incentive schemes – e.g. 

fixed salary – would be in place. 

Financial bonus conditioned on group performance   

In this instance, a teacher receives a financial bonus if the group they belong to – e.g. school or 

district – meets some performance threshold within a certain period. Again, it is not clear a priori what 

the net effect on employment will be. As with individual bonuses, group pay-for-performance may 

                                                      
5 In line with this finding, Berlinski and Ramos (2020) find that between-school mobility increases which 

can also be due to the award’s potential signaling function. 
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cause the attraction and retention of more highly skilled workers, and the losing and locking out of low 

skilled workers. Nonetheless, four studies estimate the causal effects of group bonus systems on the 

retention decision of all teachers involved. 

The results are mixed. Jones (2013) and Ryu and Jinnai (2021) find that retention is reduced by 

14.2 and 3.8 percentage points, respectively. Alternatively, Fryer (2013) and Goodman and Turner 

(2010) find no retention effects. It is important to note that the aforementioned studies rely on large 

samples and quasi-experimental identification strategies whereas the latter studies perform RCTs with 

relatively small samples. 

In summary, we find that financial incentives are employed in many different ways and yield 

various outcomes. First, we find that wage increases – both dependent and independent of working 

conditions and teacher quality – mostly attract and retain teachers. All seven of nine studies confirm the 

hypothesis that an increase in wages increases the entry of workers and decreases the exit of workers. 

Second, three studies that document the effect of greater pension wealth contingent on delayed 

retirement, show affirmative results. Teachers decide to retire at a later point in time – and receive a 

larger pension – then they would do if they did not receive such compensation. Third, one-time or short-

term financial bonuses that depend on working conditions and teacher quality show mostly affirmative 

results. Especially, six out of nine studies document that financial bonuses can attract and retain teachers 

in hard-to-staff schools and high quality teachers. Finally, pay-for-performance schemes show mixed 

results. For group bonuses, half of the studies show a significant and negative effect on retention rates 

whereas other studies document a null effect. For individual bonuses, the positive impacts concentrate 

on the attraction and retention of high-quality workers as opposed to teachers in general. All studies 

show an overall null effect. At the same time,  some studies show that pay-for-performance incentives 

either attract high-quality teachers or repel low-quality workers. Importantly, it is difficult to assess ex 

ante whether pay-for-performance incentives will have a net positive effect on the influx of workers. 

 Human capital investments 

 Effective on-the-job training and learning increases workers firm- and occupation-specific 

human capital yielding greater opportunities to prosper on the job (Gibbons & Waldman, 2004; 

Jovanovic, 1979; Sullivan, 2010). Teachers’ and nurses’ efforts thereby become more valuable such 

that they can demand greater financial rewards and have better employment prospects in terms of 

primary and secondary working conditions, both in the short- and long-run. As such, their value of the 

job increases and they are more likely to remain in the organization and profession. More generally, 

investments in human capital create a bond between workers and their employers (Becker, 1994), 

therefore contributing to employee commitment and retention (Gross, 2015). We group together studies 

that examine interventions that act as human capital investments for teachers and nurses. These 

interventions expand teachers’ and nurses’ skills and/or offer them opportunities to advance their 

careers. Specifically, this category includes interventions such as induction programs directed at 
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beginning teachers, career advancement programs, and initiatives to increase employees’ ability to cope 

with work-related stressors. 

Induction programs 

Teacher attrition is particularly pronounced among early-career teachers (European 

Comission/EACEA/Eurydice, 2019; Schaefer et al., 2012), especially in disadvantaged schools 

(Hanushek et al., 2004). Beginning teachers’ lack of experience in navigating the demands of the 

profession combined with, e.g., the perceived lack of peer support, hampers the motivation to stay in 

the profession (Clandinin et al., 2015; Schaefer et al., 2012). Interventions designed to accompany 

teachers within their first years at the school are called induction programs. These entail extensive 

guidance for beginning teachers and thus, ease their transition into the teaching profession. This 

approach is supposed to enhance beginning teachers’ commitment and therefore, foster their retention 

(Clandinin et al., 2015; Schaefer et al., 2012).  

As listed in Table 3, seven studies among the analyzed papers investigate the effects of induction 

programs. All of these studies were conducted in the education sector, among them six in the US and 

one in the Netherlands. One major component of induction seems to be mentoring: two of our retrieved 

studies exclusively focus on this aspect (DeCesare et al., 2017; Rockoff, 2008), while the remaining 

five induction programs include some mentoring as a component (Glazerman et al., 2010; Helms-

Lorenz et al., 2016; Jaciw et al., 2021; Ronfeldt & McQueen, 2017; Schmidt et al., 2020).
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Table 3 

Overview of studies within the category “Human capital investments” 

Autor(s) (year) Intervention group Treated sample Level Design Outcome 

Decesare et al. (2017) 

Induction programs 

Probationary teachers in first three years at elementary schools in 

Colorado, US 
District RCT No effect on retention (0) 

Glazerman et al. (2010) Elementary schools in US District RCT No effect on retention (0) 

Helms-Lorenz et al. (2016) Secondary schools in the Netherlands School RCT  Increase in retention (+) 

Jaciw et al. (2021) 
Final-year university students planning to teach in elementary or 

middle public schools in Georgia, US 
State PSM  Increase in  retention (+) 

Rockoff (2008) Probationary teachers with less than one year experience in US District DiD Increase in retention (+) 

Ronfeldt & McQueen (2017) First year public school teachers in  US Various PSM  Increase in  retention (+) 

Schmidt et al. (2020) Beginning teachers in disadvantaged schools in US District RCT No effect on retention (0) 

           

Dill et al. (2010) 

Career advancement 

programs 

Nursing homes in North Carolina, US State FE Increase in retention (+) 

Glazerman & Seifullah (2012) Primary and secondary schools in Chicago, US District RCT Increase in retention (+) 

Goldhaber & Hansen (2009) Teachers in North Carolina, US State RD Decrease in retention (-) 

Pierson et al. (2021) Early childhood teachers in Oregon, US State RCT No effect on retention (0) 

            

Concilio et al. (2021) 

Coping 

Newly licensed graduate nurses in California and Pennsylvania, US State RCT No effect on retention (0) 

El Khamali et al. (2018) Intensive care unit nurses in France Country RCT Increase in retention (+) 

Kang & Jeong (2019) Nurses in university hospital in Busan, Korea Hospital  RCT Increase in retention (+) 

Kang et al. (2017) Nurses in university hospitals in B-City, Korea Country RCT Increase in retention (+) 

Note. DiD = Difference-in-differences; FE = Fixed effects; PSM = Propensity Score Matching; RCT = Randomized control trial; RD = Regression discontinuity. The level 

indicates the level at which the (policy) intervention was implemented. The last column shows whether the study finds an overall positive (+), negative (-), or no effect (0) for 

the full sample.  
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Rockoff (2008) studies the effects of a mentoring program among new teachers with less than 

one year of teaching experience in New York City. Compared to teachers with prior experience, 

beginning teachers’ probability to complete their first school year increases by 4.5 percent following 

weekly mentoring, thereby reducing turnover (Rockoff, 2008). Similarly, DeCesare et al. (2017) 

examine a mentoring program in Colorado elementary schools that assigns retired teachers to 

probationary teachers who are working less than three years within the district. Using an RCT, they find 

that mentorship by retired teachers in addition to “business-as-usual” mentoring does not significantly 

affect turnover compared to teachers who only received “business-as-usual” mentoring.  

Other studies assess the effectiveness of more comprehensive, multifaceted induction packages 

(Glazerman et al., 2010; Helms-Lorenz et al., 2016; Jaciw et al., 2021; Ronfeldt & McQueen, 2017; 

Schmidt et al., 2020). These include a bundle of interventions, such as e.g., mentoring, coaching, peer-

support, classroom observations, or professional development over a longer time span of up to three 

years. In an RCT across secondary schools in the Netherlands, a 3-year induction program for early 

career support was implemented to retain beginning teachers and increase their commitment to the 

profession. Helms-Lorenz et al. (2016) find a small and positive significant effect of the program on 3-

year retention. Slightly shorter induction programs of 1-2 years in the US show null effects on retention 

and turnover rates (Glazerman et al., 2010; Schmidt et al., 2020). Notably, two studies investigating the 

effects of induction programs with propensity score matching do find effects. Ronfeldt and McQueen 

(2017) find that comprehensive induction support including weekly mentoring, observations, monthly 

professional development and teacher study groups decrease the probability of beginning teachers 

moving to another school or another profession. 

The CREATE residency program targets teachers in Georgia in an even earlier stage of their 

career: their final year at university. The three-year intervention entails one year of a pre-service teacher 

practicum, one year of paired teaching in a single classroom and one year of sole teaching in a single 

classroom, accompanied by peer-support and a supporting program team. Jaciw et al. (2021) find a 

positive effect of this residency program on the probability of staying in the teaching profession for at 

least the duration of the program.  

In sum, there is no common definition of teacher induction programs. The interventions listed 

above mostly entail different components, target groups, durations and hence, differ in their effects. 

Notably, mentoring by experienced teachers seems to be a relevant component of induction programs, 

but the inconclusive effects across the analyzed studies complicate judging its potential to bolster the 

retention of beginning teachers. The absence of positive effects in some studies (e.g. DeCesare et al. 

(2017) might however be explained by the fact that the control group was also subjected to “business-

as-usual” mentoring. The effect of the intervention might be different if compared to a control group 

that is not treated with any type of mentoring.
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Career advancement programs 

Another set of studies focus on programs that either encourage or directly affect the development 

of workers’ skills as a means to advance in their career. These programs are diverse and range from 

information nudges to a bundle of potentially effective components – e.g. training and greater 

responsibilities. While three of the studied interventions target teachers (Glazerman & Seifullah, 2012; 

Goldhaber & Hansen, 2009; Pierson et al., 2021), one of the retrieved studies investigates a development 

program on turnover of nurses (Dill et al., 2010).  

 In an RCT, Pierson et al. (2021) examine the effect of promoting professional development 

initiatives on workplace retention of the early childhood education workforce in Oregon, US. Receiving 

nudges via email, the workforce was encouraged to sign up for a career lattice: a pathway system 

helping workers to further their education, in exchange for a monetary incentive. The study finds no 

effect of the email nudges on workforce retention, suggesting that participants might have not 

sufficiently absorbed the information given in the emails (Pierson et al., 2021). 

 Glazerman and Seifullah (2012) examine the teacher advancement program (TAP) in Chicago 

that encourages teachers to take on additional responsibilities and offers extra pay and eligibility for an 

annual performance bonus. Although no significant effects are found on workforce retention after two 

years of program implementation, in the third year after the implementation, effects become significant: 

The retention rate increases by 11.5 percentage points compared to the control group (Glazerman & 

Seifullah, 2012). 

  To improve nurses’ work environment and decrease turnover, Dill et al. (2010) investigate the  

“Workforce Improvement for Nursing Assistants: Supporting Training, Education and Payment for 

Upgrading Performance” (WIN A STEP UP) program. Next to providing education on clinical and 

interpersonal topics, the program committed participants to stay in their jobs for three months and 

provided retention bonuses and/or raises upon completion. Nursing facilities’ likelihood of having 

below-average turnover increased by 15 percentage points when participating in the intervention. 

 Finally, Goldhaber and Hansen (2009) study important side-effects of skill development when 

this leads to accredited certification. Due to the certificate’s signaling power, certifications can enhance 

awardees’ employment opportunities, or even incentivize earlier retirement due to a pensionable salary 

supplement. These may be reasons for certified teachers to leave their current profession, school district, 

and/or state, thereby contributing to teacher shortages. Goldhaber and Hansen (2009) examine the 

impact of the National Board of Professional Teaching Standards (NBPTS) certificate within a 

regression discontinuity framework. They find that teachers just above the eligibility cutoff for 

certification are more likely to leave their school, district, and state four years after certification 

compared to their counterparts just below the eligibility cutoff. In the case that certified teachers stay 

within the state, they tend to sort out of disadvantaged schools. This points towards a double-edged 

sword of human capital investments: As investments in skills become more general, this may induce 
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greater turnover as teachers’ enhanced skills allow them to work in more favorable schools or 

professions. 

Coping 

Within the healthcare literature, four retrieved studies examine nurses’ turnover behavior and 

intentions following interventions that we group under Coping. Instead of changing nurses’ direct work 

environment, coping interventions are aimed at increasing nurses’ resilience and equipping them with 

skills to better cope with the stressors of their profession. Therefore, the increased ability to cope with 

demands such as stress and workplace bullying are expected to affect nurses’ turnover. 

El Khamali et al. (2018) study a stress-management intervention for intensive care unit (ICU) 

nurses in France. This intervention entails a 5-day course recapping nursing theory and stimulating 

situational role-play in simulated scenarios. It aims to reduce job strain through enabling ICU nurses’ 

to cope with various stressors. In an RCT, the intervention achieves a significant, 8 percentage points 

reduction of turnover in the treatment group after 6 months. Concilio et al. (2021) use a digital 

intervention in the form of supportive text messages to increase social support, resilience and nurses’ 

ability to cope with stress. In an RCT, they find no significant effects on turnover intentions. 

Kang and Jeong (2019) as well as Kang et al. (2017) analyze “cognitive rehearsal” interventions 

which are aimed to increase the ability to cope with workplace bullying and mitigate the turnover 

intentions of nurses. The intervention developed by Kang et al. (2017) entails 20 direct contact hours, 

and Kang and Jeong (2019) examine a respective smartphone application. Both interventions are 

associated with slightly declining turnover intentions of nurses within a small sample.  

Organizational features 

In this section, we discuss the results of various studies investigating how organizational features 

affect teachers’ and nurses’ employment decisions. First, we discuss how various aspects of the 

organizational climate, including leadership, affect teacher behavior. Second, we discuss how the work 

and task design of jobs can either in- or decrease the work pressure or autonomy of workers, and thereby 

affect behavior. 

Climate and leadership 

Hoy (1990) conceptualizes school climate as “a broad term that refers to teachers’ perceptions of 

their general work environment; it is influenced by the formal organization, informal organization, 

personalities of participants, and the leadership of the school” (p. 151). Hypothetically, teachers would 

be more willing to commit to a school if it offered a pleasant school climate enabling social, emotional 

and physical safety (Grant et al., 2022; Kraft et al., 2016).



21 

 

Table 4 

Overview of studies within the category “Organizational features” 

Autor(s) (year) Intervention group Treated sample Level Design Outcome 

Grant et al. (2022) 

Climate and 

leadership 

Low-performing secondary schools across US District RCT No effect on retention (0) 

Grissom & Bartanen (2019) Primary and secondary schools in US State FE Increase in retention (+) 

Jacob et al. (2015) Rural schools in Northern Michigan, US State RCT Increase in retention (+) 

Kraft et al. (2016) Secondary schools in New York City, US City FE Increase in retention (+) 

Steinberg & Yang (2022) Public and charter schools in Pennsylvania, US State DiD Increase in retention (+) 

            

Choi et al. (1986) 

Work and task design  

Registered nurses and licensed practical nurses in hospital in the US Hospital RCT No effect on retention (0) 

DePriest et al. (2020) States across the US State DiD Increase in retention and entry (+) 

Fuchsman et al. (2020) Public Schools in Georgia, US State DiD No effect on retention (0/+) 

Kandrack et al. (2021) States across the US State DiD No effect on retention or entry (0) 

Minor et al. (2019) Secondary schools in Michigan, US State FE Decrease of retention (-) 

Xue et al.  (2018) States across the US State FE Increase in retention and entry (+) 

Note. DiD = Difference-in-differences; FE = Fixed effects; RCT = Randomized control trial. The level indicates the level at which the (policy) intervention was implemented. 

We only report effects on the full sample, unless studies only perform subsample analyses. Heterogeneous effects are discussed in the text. The last column shows whether the 

study finds an overall positive (+), negative (-), or no effect (0) for the full sample. In the case that a study reports an overall null effect, but a positive effect for a subsample, 

the table reports (0/+).  
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 Of the retrieved studies, Kraft et al. (2016) examine four dimensions of school climate 

(leadership, expectations, relationships and safety) and their effect on teachers’ exit rates. They indeed 

find that an improved school climate reduces teacher turnover. Notably, leadership is the strongest 

dimension in predicting turnover reduction (Kraft et al., 2016). Grant et al. (2022) study another 

intervention aimed at improving school climate: Restorative Practices. The intervention reforms 

disciplinary measures within the school community by addressing inappropriate behaviors among 

students in a proactive and empathetic way. They investigate the intervention in the context of another 

intervention called Diplomas Now, fostering teamwork among teachers and small learning 

communities, among others. While the interventions indeed have a positive effect on the school climate, 

they do not significantly affect teacher turnover (Grant et al., 2022). 

Two studies specifically focus on the improvement of school leadership through development 

programs targeting school leaders. The Balanced Leadership Program investigated by Jacob et al. 

(2015) aims to increase principals’ self-efficacy by teaching them 21 key leadership responsibilities that 

are significantly related to student achievement. Two years after the implementation of the program, 

treated schools witness a 5 percentage point decrease of teacher turnover. Similar yet less sizable effects 

were found by Steinberg and Yang (2022), who examined the Pennsylvania Inspired Leadership 

Induction Program, consisting of two courses to establish three core leadership standards within the 

first five years of appointment to principal. Treatment schools experience a significant decline in teacher 

turnover in the second and third year after program completion.  

Finally, Grissom and Bartanen (2019) analyze how the effectiveness of principals influence 

strategic personnel management. They find that especially effective principals increased retention 

among the most effective teachers and increased turnover among low-scoring teachers in the state of 

Tennessee. They also find that more effective principals reduced teacher turnover on average. 

 

Work and task design 

Another important feature of organizations is how tasks are designed and how work is organized. 

Public press increasingly reports about teachers and nurses taking on tasks that they dislike and did not 

sign up for – e.g. administrative duties.6 Such duties may increase work pressure and decrease job 

satisfaction such that the likelihood of turnover increases. Two papers in our final literature sample 

study how the intensity of certain tasks influence turnover decisions. Minor et al. (2019) examine a 

Michigan curriculum change that increased the number of courses required for graduation, leading to 

increased work pressure for teachers. They find that, after the announcement of the curriculum change 

in 2006 as well as 4 years later in 2010, school-level teacher turnover increases significantly around 4.3 

                                                      
6 https://www.weforum.org/agenda/2023/01/healthcare-workloads-and-staff-shortages-davos23/ 

https://nos.nl/artikel/2167480-basisschoolleraren-werkdruk-vooral-door-administratieve-rompslomp 

https://nationalpost.com/news/canada/studies-show-teachers-buried-in-admin-work-have-less-time-for-students 

https://www.weforum.org/agenda/2023/01/healthcare-workloads-and-staff-shortages-davos23/
https://nos.nl/artikel/2167480-basisschoolleraren-werkdruk-vooral-door-administratieve-rompslomp
https://nationalpost.com/news/canada/studies-show-teachers-buried-in-admin-work-have-less-time-for-students
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percent compared to 2004. Hence, reducing the work pressure through a curriculum change might 

decrease turnover. Fuchsman et al. (2020) study reduced testing in certain subjects and grades in 

Georgia public schools as an intervention to decrease work pressure and turnover. They find that the 

removal of certain testing requirements had little to no effect on the probability of overall teacher 

turnover. However, heterogeneity analyses reveal that early-career teachers consistently became less 

likely to leave their profession in response to reduced testing requirements.  

For healthcare workers, a common catalyst for work pressure is related to the limited 

accommodation of work-life-balance due to strict time scheduling (Tausig & Fenwick, 2001). A way 

to modify the constraints in balancing work time with other responsibilities, is by increasing flexibility 

of working times. Choi et al. (1986) investigate the effect of an intervention aiming to increase 

flexibility in shift scheduling for nurses in an RCT. However, Choi et al. (1986) do not find significant 

differences in turnover intentions between the control and treatment group. 

 A number of studies also look at the task content of nurse practitioners’ jobs. In the US, nurse 

practitioners have different authorizations depending on the state and the respective scope of practice 

(SOP) regulations. Full SOP regulated counties permit nurse practitioners to evaluate patients, pose 

diagnoses, initiate treatments and prescribe medications. Reduced SOP regulations limit nurse 

practitioners’ permission in one of these areas and require collaborative agreement with an outside 

health discipline, while restricted SOP regulations additionally require supervision delegation and team 

management by an outside health discipline (DePriest et al., 2020; Kandrack et al., 2021; Xue et al., 

2018). Overall, extended SOP regulations aim at reorganizing healthcare supply to reduce the inequity 

of nurse practitioner supply in over- and underserved areas. Simultaneously, an extended SOP enriches 

nurse practitioners’ work by increasing task variety, hypothetically diversifying their skills use.  

All three retrieved studies exploit the variation in these regulations to measure their effects on 

the supply of nurse practitioners. Xue et al. (2018) find that full SOP regulation is associated with a 

higher supply of nurse practitioners in rural and shortage areas compared to countries with reduced or 

restricted SOP regulations. Likewise, DePriest et al. (2020) finds that the implementation of full SOP 

increases the probability of nurse practitioners living near or in high shortage areas. In contrast, 

Kandrack et al. (2021) find null effects of adopting full SOP regulations on nurse practitioners’ 

supply. 

 School accountability and its consequences 

School accountability has become increasingly common around the world and implies that 

schools are being evaluated based on student performance. On the basis of these evaluations, schools 

receive explicit or implicit rewards or sanctions (Figlio & Loeb, 2011). For example, schools that meet 

performance expectations may receive increased resources or autonomy, as well as bonuses for 

educators. Underperforming schools might experience increased pressure from stakeholders to improve 

performance or might even be forced into a school turnaround. Accountability systems may both 
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increase and decrease teacher turnover in the short- and long run. The potential rewards or sanctions 

may motivate both school management and teachers to perform better. Accountability puts more 

emphasis on students’ test performance, which can increase pressure on teachers and make their 

profession less attractive. Moreover, information about teacher effectiveness – together with greater 

accountability pressure – can induce school leaders to exert more effort into dismissing their less 

effective teachers, but also into keeping their most effective teachers. The actual receiving of rewards 

or sanctions – consequences of being held accountable – in turn can have severe direct effects on 

turnover – e.g., if a pre-defined fraction of teacher staff is laid off.  

Although school accountability systems – and their consequences – do not directly address acute 

teacher shortages, it is important to recognize that these systems are put in place to improve educational 

quality. As such, incentive schemes that motivate schools to improve school and educational quality 

may make schools and the teaching profession more attractive (e.g., Grissom et al., 2014). It might 

therefore be viewed as a way to structurally reduce future shortages and might at least bring definitive 

consequences for the future attraction and exits of teachers. 

In the next section, we first discuss 6 studies that analyze the incentive effects of accountability 

systems on teacher labor markets as a whole. These studies investigate what happens to teachers as a 

consequence of specific accountability systems. In the second part of this section we synthesize the 

findings of 12 studies from the US that look specifically into the explicit consequences of school 

accountability, such as turnarounds of persistently low-performing schools, and how these 

consequences affect the inflow and outflow of teachers. The findings of the studies discussed in this 

section are summarized in Table 5.  

Incentive effects of school accountability  

In the US, the passage of the “No Child Left Behind Act” (NCLB) in 2002 marked the starting 

point of high-stakes accountability reforms. NCLB required states to test students and, based on test 

outcomes, evaluate whether schools met the state’s yearly improvement targets. Due to NCLB, 

students’ parents were better informed about how their children’s schools were performing. Schools 

that did not meet improvement targets could be labeled as “needing improvement”. NCLB only entailed 

explicit penalties for schools with many low-income students or specific racial/ethnic subgroups (so-

called “Title I schools”) that did not meet the improvement goals set by the state. These penalties 

included a change of the school’s leadership team or even school closure. Sun, Saultz, et al. (2017) find 

that NCLB increased the odds of involuntary leaves yet had no effect on voluntary mobility (transfer to 

other schools) and voluntary attrition (leaving the teacher profession) among teachers. Similarly, 

Grissom et al. (2014) find no evidence that NCLB decreased teachers’ intention to remain in teaching. 

The intent to remain in teaching even became higher in high-poverty schools compared to low-poverty 

schools, despite the fact that these schools faced the threat of sanctions (Grissom et al., 2014). Shirrell 

(2018) also finds no effect of the subgroup-specific accountability policies on overall teacher exits. The 
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policy actually caused black teachers who were held accountable for the black student subgroup to leave 

teaching at significantly lower rates. These findings suggest that NCLB did not make the teacher 

profession less attractive and may even encourage teachers to stay.  

 Another set of our retrieved studies analyze a specific component of school accountability 

systems: Teacher evaluations which contain both novel, more intensive evaluation methods and policies 

to reduce teachers’ employment protection. According to Brunner et al. (2019), “Proponents argue that 

[evaluations] will make it easier to identify and remove ineffective teachers and reduce administrative 

constraints over human capital … [while] opponents counter that these reforms make teaching a less 

attractive profession, leading to an increase in attrition…” (p. 403). Brunner et al. (2019) study the 

effect of Michigan’s teacher evaluation reform, while Robertson-Kraft and Zhang (2018) analyze the 

impact of a teacher evaluation system in Texas. Both studies find that the teacher evaluation systems 

had no effect on average teacher turnover, although the policies did increase exits among early career 

and low-quality teachers. 

One study focuses directly on how teacher evaluations impact strategic personnel management. 

In response to a rigorous teacher evaluation implemented by the Houston Independent School District, 

Cullen et al. (2021) find that less effective teachers became more likely to exit the school or district.  

To summarize, none of the studies offer convincing evidence that school accountability policies 

– and the underlying teacher evaluations – have  a negative effect on teachers’ (willingness to) leaving 

their school or profession. However, a few studies do find that increased accountability pressure can 

increase turnover among early-career teachers. In some instances, accountability measures actually 

increased teacher retention. Improved information about teacher performance can help schools to retain 

their most effective teachers. Moreover, accountability pressure might also encourage schools to 

improve student achievement and make their schools a more desirable workplace. 
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Table 5  

 

Overview of studies within category “School accountability and its consequences” 

Autor(s) (year) Intervention group Treated sample Level Design Outcome 

Brunner et al. (2019) 

Incentive effects of school 

accountability 

Low-performing, high-poverty schools in US State DiD No effect on retention (0/-) 

Cullen et al. (2019) Primary and secondary schools in US District DiD No effect on retention (0/-) 

Grissom et al. (2014) Primary and secondary schools in US Country DiD No effect on retention (0/+) 

Robertson-Kraft and Zhang (2016) Primary and secondary schools in US District DiD No effect on retention (0/-) 

Shirrell (2018) Primary schools in US Country RD and DiD No effect on retention (0/+) 

Sun, Saultz et al. (2017) Grades 3-8 in US Country DiD No effect on retention (0) 

            

Bacolod et al. (2012) 

The effects of sanctions and 

rewards embedded in school 

accountability 

Primary and secondary school  in US State RD No effect on retention (0) 

Carlson & Lavertu (2018) 
Low-performing primary, middle, and high-schools in 

US 
State RD No effect on retention (0)  

Dizon-Ross (2018) Primary and middle-schools in US City RD No effect on retention (0/+) 

Feng et al. (2018) Primary and secondary schools in US State RD No effect on retention (0/-) 

Gjefsen & Gunnes (2020) Lower-secondary schools in Norway City DiD No effect on retention (0) 

Heissel & Ladd (2018) Low-performing primary and middle-schools in US State Fuzzy RD Decrease in retention (-) 

Henry et al. (2020) Low-performing primary and secondary schools in US State DiD Increase in entry (+) 

Henry & Harbatkin (2020) Low-performing primary and secondary schools in US State Fuzzy RD Decrease in retention (-) 

Lee & Sartain (2020) 
Under-enrolled primary schools with low 

accountability ratings in US 
District DiD Decrease in retention (-) 

Pham et al. (2020) 
Low-performing primary, middle, and high-school 

schools in US 
State DiD Decrease in retention (0/-) 

Pope (2019) Primary schools  in US District  FE No effect on retention (0) 

Sun, Penner et al. (2017) 
Low-performing primary, middle, and high-schools in 

US 
District DiD No effect on  retention (0)* 

Note. DiD = Difference-in-differences; FE = Fixed effects; RD = Regression discontinuity. The level indicates the level at which the (policy) intervention was implemented. 

The last column shows whether the study finds an overall positive (+), negative (-), or no effect (0) for the full sample. In the case that a study reports an overall null effect, but 

a positive or negative effect for a subsample, the table reports (0/+) or (0/-). * Sun, Penner et al. (2017) find an increase in involuntary teacher mobility, but we consider 

voluntary mobility as the most important outcome measure since our study aims to investigate how teachers can be incentivized to remain in teaching or enter the profession. 



27 

 

The Effects of Sanctions and Rewards embedded in School Accountability 

The academic standards set by accountability policies in the US have increased awareness of the 

persistently poor performance of certain schools and have led to explicit consequences for these schools. 

As a response, the federal government provided more than US$7 billion in resources to stimulate states 

and districts to implement federally approved turnaround reforms through School Improvement Grants 

(SIG) and Race to the Top (RttT) funds.  

These federally mandated turnaround measures were based on the belief that incremental changes 

in school learning processes would be insufficient to achieve significant school performance gains and 

involved specific practices for disrupting the status quo (Henry et al., 2020). States that received federal 

turnaround funds through RttT and SIGs were required to employ one of four specific models: 1) the 

transformation model, 2) the turnaround model, 3) the restart model, or 4) school closure. The 

transformation model required schools to replace the principal, take measures to increase teachers’ and 

principals’ effectiveness, and introduce comprehensive instructional reforms, amongst other things. The 

turnaround model included all of the requirements of the transformation model, but additionally 

required schools to replace at least half of their teaching staff. Under the restart model, schools had to 

transfer school management responsibilities to an independent entity such as a charter management 

organization. 

Most school districts that implemented turnaround interventions under RttT and SIG selected 

either the transformation or turnaround model. Six of our included studies analyze the effects of these 

two models and report mixed effects on teacher retention. In North-Carolina, where 85 percent of the 

schools opted for the transformation model, teacher turnover increased after the first full year of 

program implementation (Heissel & Ladd, 2018). Sun, Penner, et al. (2017) find that the transformation 

and turnaround models in the San Francisco Unified School District caused a weak increase in 

involuntary teacher mobility. Importantly, the turnaround models had no significant effect on voluntary 

teacher mobility. While Carlson and Lavertu (2018) report no significant effect on average teacher 

retention of Ohio’s SIG turnaround efforts, descriptive heterogeneity analyses suggest that the 

transformation model increased teacher retention, while the turnaround model led to a reduction in 

teacher retention. Tennessee allowed its lowest-performing schools to join a so-called Innovation Zone 

(iZone) which implemented reforms aligned with the transformation model. While iZones were not 

required to replace their teachers, almost all iZone schools did replace at least 50 percent of teachers. 

Pham et al. (2020) find that teacher turnover was not significantly affected in the five year period after 

iZone schools were installed. 

Tennessee also placed some of its lowest-performing schools into an Achievement School 

District (ASD). The ASD implemented the restart model by reopening schools under new management 

and required schools to replace their principal and at least 50 percent of their teachers. Pham et al. 

(2020) find that ASD schools experienced increased teacher turnover. After the intentional staff 
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replacements, turnover continued to be high in the years after the introduction of the reform. Henry et 

al. (2020) show that both ASD and iZone schools increase the proportion of entering teachers which is 

also partly explained by the initially high teacher turnover. 

Two studies in our review examine the impact of turnaround initiatives that were not federally 

mandated. Under the Every Student Succeeds Act (ESSA) that was installed in 2015, states received 

more flexibility in how they reformed their lowest performing schools. The North Carolina 

Transformation Initiative implemented two-day visits by the Department of Public Instruction staff who 

collected data through classroom observations, interviews, and focus groups. After this assessment 

phase, schools submitted an improvement plan, which was followed by school transformation coaching 

with the goal of building leadership and teaching capacity. Henry and Harbatkin (2020) find that 

teachers in treated schools were more likely to leave the school than teachers in control schools one 

year after the implementation. 

One study investigates the most rigorous consequence for low-performing schools. The Chicago 

Public Schools identified 330 under-enrolled schools, some of which were also suffering from low 

accountability ratings. Although all schools faced initial threat of closure, the Chicago Board of 

Education voted to close 47 elementary schools. Lee and Sartain (2020) find that teachers in closed 

schools were more likely to leave the school district compared to teachers in under-enrolled and low-

performing schools that faced initial threat of closure and teachers in schools that were never at risk. 

While most of the accountability studies have analyzed the impact of (in-)direct sanctions for 

poor performance such as school turnaround and school closures, Bacolod et al. (2012) examine the 

effects of financial awards for high performing schools and teachers in the California Public School 

system. Many of the awards were distributed as teacher bonuses. Bacolod et al. (2012) find no evidence 

that the financial awards increased teacher hiring. The authors argue that this finding could be explained 

by the fact that the financial awards were typically short-lived (2 years). 

Feng et al. (2018) examine the impact of a major change in 2002 in Florida’s grading system to 

recalibrate the acceptable student proficiency levels for the purposes of school accountability. Due to 

this change, half of all schools faced an accountability “shock”, with some schools receiving a higher 

grade and other schools receiving a lower grade than they would have otherwise received. Importantly, 

high-performing schools receive rewards while low-performing schools receive sanctions as well as 

additional assistance. In most parts of the school performance distribution, grading shocks did not affect 

teacher mobility. Only in the lowest part of the distribution, a downward shock in the grade increased 

the likelihood of teachers leaving the school. To the contrary, and in a similar RD setup, Dizon-Ross 

(2020) documents that the assignment and publication of school grades decreases teacher turnover at 

the bottom end of the grade distribution. Differential grading does not affect teacher turnover at the top 

end of the grade distribution.   

Finally, performance ratings of schools and teachers have increasingly become publicly 

available. Poorly performing schools or teachers can experience increased pressure to improve once 
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community stakeholders are informed about their performance. Two of our selected studies look at the 

impact of the publication of teacher ratings in Los Angeles and Oslo. None of these studies find that the 

publication of teacher ratings affects teachers’ likelihood to leave the school district or switch to a new 

school or grade (Gjefsen & Gunnes, 2020; Pope, 2019). 

In sum, the impact of school turnarounds and other evaluation system outcomes on teacher 

employment are mixed. Many schools intentionally replaced a large share of their teaching staff which 

caused high turnover rates. Under some turnaround models, teacher turnover continued to be high, 

potentially due to organizational instability. However, some turnaround initiatives also increased 

schools’ ability to retain and recruit high performing teachers. It is difficult to explain why some schools 

managed to positively affect the quality of their teacher composition as the turnaround initiatives widely 

varied across school districts and states. Other reward or sanctioning outcomes – such as the publication 

of teacher grades – seem to cause little changes in teacher employment.  

Other interventions 

A total of 11 studies could not be distinctly grouped into one of the preceding categories and will 

therefore be summarized individually. Retrieved studies addressing teacher turnover cover various 

types of schools (Barrett et al., 2022; Hensvik, 2012; Roch & Montague, 2021), the extension of the 

probationary period (Goldhaber et al., 2016), a strategy for alternative teacher preparation (Curran, 

2017; Hansen et al., 2016), and recruitment and retention initiatives (Guffey & Young, 2020). In the 

healthcare context, we retrieved isolated studies on a parental leave program (Friedrich & Hackmann, 

2021), staffing requirements (Chen & Grabowski, 2015; Han et al., 2021), and insurance reimbursement 

policies (He et al., 2020). 

Type of schools 

Schools can operate in different markets and have different core features that are unmalleable. 

For instance, schools run by private organizations are typically free from union contracts, as well as 

teacher employment regulations, potentially increasing their attractiveness for high-quality teachers due 

to increased flexibility in contracting. Exploiting the expansion of private schools in Sweden, Hensvik 

(2012) identifies the effects of school competition between 1991 and 2006. They find that teachers who 

move from public to private schools have above average cognitive skills compared to those who remain 

in public schools, indicating that private schools may be more attractive for high-quality teachers. 

Simultaneously, private schools loosen formalities of teacher requirements and hire from other 

occupations within the private sector. 

Barrett et al. (2022) compare schools operating in different market types. They investigate the 

relationship between teacher performance and the probability of teacher exits in deregulated markets 

versus traditional school districts in the US. An important characteristic of deregulated market-based 

systems is that the government holds school operators responsible for school performance. In turn, 



30 

 

market-based school systems are typically free from union contracts and are granted autonomy to make 

decisions regarding personnel hiring, dismissal, and compensation strategies. Barrett et al. (2022) find 

that market-based school systems are better able to retain high-quality teachers. Teachers with higher 

value added are less likely to exit from the current school or district in market-based school systems 

compared to traditional systems. Both Hensvik (2012) and Barrett et al. (2022) suggest that flexibility 

in personnel policies enable school to attract and retain high-quality teachers. 

 Another emerging school type are schools that focus on online education. Roch and Montague 

(2021) analyze the impact of K-12 online schools on teachers’ intention to move to another school as 

well as their intention to leave teaching. Compared to traditional schools, online schools are 

characterized by larger student-teacher ratios, higher shares of low-income and minority students, 

management organizations (limiting teachers’ school-wide influence), lower salaries, and potentially 

higher problems with student discipline and motivation. Roch and Montague (2021) find that teachers 

in online schools do not significantly differ in their intention to leave the profession or to move to a new 

school than teachers in traditional schools. In contrast to the authors’ expectations, they actually find 

that online teachers are more satisfied with their jobs than teachers in traditional schools. Differences 

in job satisfaction could potentially be explained by higher personal autonomy in online teachers’ daily 

lives. However, further research is needed to understand what drives teacher satisfaction in the online 

environment. 

Probationary period 

 A key element of public-school teaching is to reach job protection after a given number of years 

in the profession, so-called tenure. Tenure, as well as its timing, determine the attractiveness of a 

teaching career. Goldhaber et al. (2016) investigate a policy change in North Carolina and Washington 

State that extended the time to tenure by one year. Untenured teachers’ mobility patterns intensified 

exclusively in North Carolina in response to the policy change: pre-tenure teachers were 2-3 percentage 

points more likely to exit their school district or state. Teachers who otherwise would have received 

tenure in the year of the policy change were 1-2 percentage points less likely to leave their district. 

Alternative teacher preparation 

Compared to traditional teacher preparation, alternative routes remove barriers to enter the 

teaching profession. The Teach for America (TFA) program was initially introduced in high-shortage 

areas and prepared recent high-achieving college graduates to become full-time teachers within 5 

weeks. This approach has increased in popularity and now also serves school districts that do not face 

shortages. Curran (2017) argues that TFA placement could potentially be perceived by fully certified 

teachers in non-shortage areas as threatening their jobs. Curran (2017) finds that the presence of the 

TFA program in a district predicts a decreasing number of 11 to 14 teacher vacancies per year in that 

same district. The placement of one TFA teacher in a district translates into approximately one less 
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vacancy. Similarly, Hansen et al. (2016) find that increased TFA density is associated with increased 

mobility of the overall teacher sample out of school districts. However, an increase in school-level TFA 

density decreases the TFA teachers’ probability of switching schools. These findings suggest that the 

placement of TFA-teachers has adverse effects on the retention of the regular teaching workforce, but 

not necessarily on the overall supply of teachers. 

Recruitment and retention initiatives 

  Attracting and retaining teachers may also improve in effectiveness if granted more funding. 

The STAR program explored by Guffey and Young (2020) allocated $8,000 per year to strategic 

recruitment and retention initiatives for agriculture teachers. Specifically, funded recruitment initiatives 

entail promotion at conventions in high schools and universities, while retention initiatives include 

workshops, mentoring, work-life-balance and professional development. State enrollment in this 

program significantly increased the recruitment of alternatively-certified agriculture teachers 

approximating to, on average, 10 new hires compared to control states and prior to the intervention. 

Effects on retention as well as the placement of fewer new vacancies were insignificant.  

Parental leave program 

  Friedrich and Hackmann (2021) analyze the unintended effect of a federally funded parental-

leave program in Denmark on the nurse shortage that the country was facing at the time the policy was 

implemented. The policy was introduced in 1994 and allowed parents to take up one year’s absence per 

child aged up to eight years. The program intended to give unemployed individuals the opportunity to 

fill the open positions and gain valuable work experience. The program also offered job security and a 

compensation of 80 percent of unemployment benefits. Friedrich and Hackmann (2021) find that the 

reform reduced the employment of hospital nurses with 15 percent, while the employment of nurses in 

nursing homes decreased by 10 percent. In contrast, the policy had no significant effect on the 

employment of nursing assistants in hospitals and nursing homes.  

Staffing level (requirements) 

In this section, we discuss two studies examining the impact of (minimum) staffing requirements 

on nursing staffing levels. One other study examines how an insurance reimbursement policy affects 

nurse staffing levels. While these studies are directly targeted at addressing nurse shortages, they can 

indirectly inform us on how hospitals can be incentivized to exert more effort to attract nurses. Chen 

and Grabowski (2015) analyze the impact of the California AB 1731 law that was enacted in 2000. The 

law required nursing homes to raise the minimum nursing staff requirement from 3.0 to 3.2 hours of 

direct resident care per day. Similarly, Ohio increased its minimum total direct care hours from 1.6 to 

2.75 in 2002. The minimum staffing standard included all direct care workers, i.e., registered nurses 

(RNs), licensed practical nurses (LPNs), and certified nursing assistants (CNAs). Nursing facilities that 

are not in compliance with the minimum staffing level may receive a deficiency citation and receive 
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monetary sanctions. Compared to states that did not have a minimum staffing regulation in place, the 

treatment states experienced an increase of 0.175 total nursing hours per resident in all three post-

intervention years. Because the minimum staffing standard included all direct care workers, the policy 

change led to the hiring of additional CNAs and LPNs rather than higher wage RNs. 

Han et al. (2021) assess whether different legislative approaches effectively increase the nurse 

staffing in hospitals. They compare changes in productive hours per patient day for RNs, LPNs, and 

nursing assistive personnel (NAPs) in the state that mandated staffing ratios, states that legislated 

staffing committees (which were comprised of at least 50% RNs who are involved in developing the 

staffing plan), and states that legislated public reporting of staffing levels at hospitals. Compared to 

states with no staffing legislation, the state that legislated minimum staffing ratios had a 0.996 increase 

in RN hours per patient day and a 0.224 increase in NAP hours. The staffing committee approach had 

a negative effect on LPN hours, while the public reporting approach had a positive effect on LPN hours. 

 The staffing level in health organizations can also be affected by insurance reimbursement 

policies. He et al. (2020) focus on Medicare payments covering a large share of care provided in nursing 

homes. Medicare is the primary reimbursement payer to 14% of nursing home residents. He et al. (2020) 

exploit a 2006 change in the calculation of the hospital wage index which substantially induced a 

variation in payment of daily rates for a large number of facilities, regardless of specific facility or 

market conditions. They find that an increased Medicare payment led nursing homes to increase their 

nursing staff hours per resident day. Relative to facilities without patients reimbursed by Medicare, a 5 

percent increase in Medicare payment raised RNs’ hours per resident day by 9 percent, LPNs’ hours by 

10 percent. A large share of the Medicare payment increase is thus spent directly on staffing within the 

entire facility (He et al., 2020). Although, evidently, an increased reimbursement payment increases 

nurse staffing levels in nursing homes, this only is indicative of an increasing demand for nurses on the 

facility-level. Hence, this study does not answer the question as to whether and how the overall nurse 

supply can meet the increasing demand in publicly reimbursed nursing homes. 

 

Concluding discussion 

Summary and discussion of the results 

This study systematically reviewed 85 studies documenting the causal effects of interventions 

and policies that address nurse and teacher shortages. The systematic search yielded studies that are 

predominantly from the US, with a majority of studies focusing on education. The most widely 

exercised identification strategy is the difference-in-differences approach. The retrieved studies contain 

a wide range of different interventions that are ultimately classified in five different intervention 

categories. The biggest category examines the effect of financial incentives – in different shapes and 

forms – on entry and exit of teachers or nurses. Other categories include human capital investments, 
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organizational features and accountability policies. Table 6 provides an overview of the main findings 

with the percentages of studies showing positive, negative or no effects on employment. Overall, we 

find that 44 percent of the studies document an overall positive effect on retention and entry, 46 percent 

show null effects and the remaining studies document negative effects on employment. 

 

Table 6  

Percentage of studies with employment effects per intervention category 

    

No effect on 

employment 

Increase in 

employment 

Decrease in 

employment N 

            

Financial incentives 37% 53% 10% 30 

  Wage increase conditioned on working conditions 0% 100% 0% 4 

  Unconditional wage increase and frontloading 20% 60% 20% 5 

  Greater pension conditioned on delayed retirement 0% 100% 0% 3 

  

Financial bonus conditioned on working conditions 

and teacher quality 33% 67% 0% 9 

  Financial bonus conditioned on worker performance 100% 0% 0% 5 

  Financial bonus conditioned on group performance   50% 0% 50% 4 

            

Human capital investments 33% 60% 7% 15 

  Induction programs 43% 57% 0% 7 

  Career advancement programs 25% 50% 25% 4 

  Coping 25% 75% 0% 4 

            

Organizational features 36% 55% 9% 11 

  Climate and leadership 20% 80% 0% 5 

  Work and task design 50% 33% 17% 6 

            

School accountability 78% 5% 17% 18 

  Incentive effects 100% 0% 0% 6 

  Reward or sanction effects 67% 8% 25% 12 

            

Other 45% 45% 9% 11 

Note. Summarized overview of the studies’ main effects on employment per intervention category. 

Information on effects from subsample analyses can be found in Tables 2-5.  

 

Financial incentives marks the largest intervention category and shows overall positive effects 

on teacher employment. The differences in effectiveness between incentive designs are large, however. 

Studies that look at wage increases – both independent and dependent of working conditions or teacher 

quality – largely show positive effects on employment. Only wage increases caused by union bargaining 

– over a fixed education budget – may yield negative employment effects. Also, pension reforms in 

which employees receive greater pension wealth if they delay their retirement decision cause employees 

to work longer. Likewise, financial bonuses that depend on working conditions or teacher quality reveal 

overall positive effects. According to heterogeneity analyses, the success rate increases further if studies 

are considered that only show positive employment effects for teachers with certain characteristics. 
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Finally, the implementation of pay-for-performance schemes – either based on individual or group 

performance – mostly do not attract or retain more employees. This is not surprising, as they a priori 

can both attract higher-quality workers and push away lower-quality workers. Interestingly, even 

studies that focus on the quality composition of the workforce do not find corroborative evidence. 

Interventions that entail Human capital investments shows positive effects on the entry and 

retention of teachers and nurses in 60 percent of the studies. Studies that analyze the effects of Coping 

most often report positive impacts on employment in nursing. This category comprises of studies 

examining stress management and anti-bullying interventions. Induction programs focus on the skill 

enhancement, social ties and professional development of beginning teachers. Here, we see that 3 out 

of 7 studies provide evidence that induction programs are more likely to retain teachers. While 

mentoring by experienced teachers is a common element of induction programs, the analyzed 

interventions vary substantially in their components and intensity which might explain why the effects 

differ across studies. The absence of positive effects in some studies might also be explained by the fact 

that the control group was also treated with a type of mentoring. The Career advancement programs 

encourage the development of workers’ skills to advance in their career. While two studies find a 

positive effect of offering training on the retention of nurses and teachers, another study also shows that 

the certification of skills can lead to teacher attrition as its signaling power increases the pursuit of job 

opportunities outside the education sector. One study found no effect 

The selected studies that analyze aspects of Organizational features provide some evidence that 

interventions aiming to improve Climate and leadership can reduce teacher turnover. Notably, 

leadership seems to be an important dimension of school climate in predicting turnover reduction (Kraft 

et al., 2016). This is confirmed by three studies that consistently demonstrate that improved leadership 

translates into increased teacher retention. The studies that investigate interventions that affect Work 

and task design often report null effects, where one study shows that increased work pressure induced 

by a curriculum change increases turnover among teachers. It is however unclear from this study 

whether a reduction in work pressure would reduce turnover. Finally, our review also offers some 

evidence that increasing the Scope of practice regulations might increase the supply of nurses in 

shortage areas. 

A substantial part of the studies focus on Incentive effects – i.e. reacting to the potential “carrot” 

or “stick” – that underlie school accountability systems which involve the process of evaluating school 

performance and tying consequences (e.g. school closure or extra funding) to such evaluation. We find 

that none of the accountability studies document positive main effects on teacher employment. It is 

important to note that a priori the incentive effect does not imply a greater entry or retention of teachers 

as structural changes to improve school quality might include smaller (e.g., retaining all staff) or larger 

(e.g., changing teacher composition) turnover. Moreover, studies on the effects of sanctions and rewards 

embedded in school accountability and a consequence of evaluation provide dispersed evidence on 

employment effects. Approximately 8 percent of the studies show an increase in net influx whereas a 
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quarter of the studies show a decrease. School turnaround as the largest set of interventions follows 

from a sufficiently low evaluation and contains drastic measures. In some instances, it entails the 

dismissal of 50 percent of staff whereas in others it may imply better management and working 

conditions for teachers. Unfortunately, the included studies offer little insight into whether turnaround 

schools create more attractive working conditions for teachers in the long run.  

Finally, the Other category offers some interesting findings. For example, Alternative teacher 

preparation programs such as Teach for America (TFA) ease individuals’ selection into the teaching 

profession. Although the studies included in our review show that TFA teachers might replace regular 

teachers in non-shortage areas, they find no effect on the overall supply of teachers. Hence, in shortage 

areas, programs like TFA might increase the supply of teachers. The Other category also contains 

studies that look into the unintended effects of policies. For example, one Danish study finds that the 

implementation of a generous parental-leave program can exacerbate the shortage of nurses. 

Education and healthcare  

The systematic search retrieved articles on intervention effects for both teachers and nurses. The 

majority of studies retrieved in this review concern education. First, some intervention categories are 

solely treated within the realm of education where it is perhaps questionable whether their effectiveness 

translates easily to the healthcare sector. On the one side, Accountability and School turnaround are 

only discussed in the context of education and involve the evaluation and incentivization of schools and 

school districts. As education and healthcare are organized fundamentally different, we posit that this 

type of intervention is less suitable for healthcare. On the other side, Induction programs are exclusively 

treated within education, yet may signal similar effectiveness in the healthcare sector. Young, early-

career nurses show a relatively higher probability of transitioning out of the profession and union strikes 

are on the rise in many European countries to improve nurses working conditions. Second, Coping and 

Scope of practice regulations interventions are solely analyzed in the context of healthcare. Akin to the 

previous argument, the educational field may benefit from the insights from these studies as teachers 

battle with stress and burnout, and professional development is gaining more and more attention. The 

remaining intervention categories are treated within both education and nursing which suggests a 

potentially fruitful comparison between studies.  

Limitations to interpretation 

Intervention categories that are relatively often cited as having positive causal effects on 

employment might signal that they can indeed be implemented to attract and retain teachers and nurses. 

At the same time, it is important to discuss the limitations that underlie these results. In particular, the 

included studies i) employ different research designs, ii) focus on either education or healthcare, iii) 

consider short-term effects for a single unit – e.g. school or district, and iv) can contain multiple 

(in)effective components. 
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Research designs 

This review only includes studies with research designs that aim to measure causal impacts of 

interventions on labor supply. The retrieved studies employ different designs as shown in Table 7. Only 

22 percent of the studies employ (clustered) RCTS. Van Klaveren and De Wolf (2013) suggest that 

this design provides the strongest evidence for causal inference as units of observation are randomly 

assigned to treatment and control groups. The remaining studies use quasi-experimental designs in 

which the assignment to treatment or control follows from features in naturally occurring data. The 

validity of the assumptions underlying these models are crucial to interpret the evidence as causal. As 

discussed by Imbens and Wooldridge (2009), the regression discontinuity design arguably gives strong 

evidence of causal effects as it relies on few and easily verifiable assumptions. Other models rely much 

more heavily on independence assumptions that are not easily verified in the data such that the 

likelihood of bias increases. Table 7 shows that studies that employ RCTs, RDs, but also DiDs, least 

often document positive effects on employment of interventions that are (mostly) designed to do so. As 

described above, these studies are also arguably least susceptible to bias and therefore may reveal more 

accurate intervention effects. If we only consider RCTs and RDs, then Financial incentives, Coping 

and Professional Development are the intervention categories with the greatest share of employment 

enhancing effects. This coincides with the main results mentioned above. 

 

Table 7 

Percentage of studies with employment effects per research design 

Research designs 
No effect on entry 

or retention 

Increase on entry 

or retention 

Decrease in entry 

or retention 
N 

Difference-in-differences 50% 43% 7% 30 

Fixed-effects regression 17% 66% 17% 12 

Instrumental variable 25% 50% 25% 4 

Propensity score matching 33% 67% 0% 3 

Randomized controlled trial 56% 44% 0% 18 

Regression discontinuity 22% 22% 56% 18 

Total 46% 43% 11% 85 

Note. Summarized overview of main effects on employment depending on the research design utilized by the 

studies.  

Limited scope 

Many of the included studies contain causal evidence with a distinct focus on one outcome 

measure, partial equilibria, and the short run. First, studies often focus solely on entry or exits where 80 

percent of the studies focus on the latter. As many interventions aim to increase the attractiveness of a 

job or profession – e.g. less stress, greater income, better professional outlooks – one could expect both 

retention and entries to increase. In contrast, policy implementations may simultaneously decrease 

entries and exits due to the higher costs, for example. Hence, the focus on one outcome measure – exit 

or entry – does not signify the effect on total employment. Moreover, only one retrieved study focuses 
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on the number of hours worked as an outcome measure. Increasing our understanding of how workers 

can be stimulated to work more hours might help address shortages as both the education and healthcare 

sector are characterized by a large share of part-time workers.  

Second, by definition of a clean design to identify causal effects, the control group must mimic 

what would have happened in the absence of an intervention. Therefore, teachers or nurses nested in 

control units – e.g. schools or hospitals – that are in the proximity of treated units are not perfect control 

units as they are potentially affected by the treatment due to spillovers. For example, a wage increase 

in hospitals in municipality A may draw nurses from hospitals in adjacent municipality B. Studies thus 

often analyze partial equilibria and do not consider what happens to teacher or nurse labor markets as a 

whole. This is, however, crucial information if the aim of policy is to reduce overall shortages. Finally, 

many studies document short-term effects where it is unclear how policies will affect employment in 

the long run. On the one hand, employment effects may be short-lived. One-time wage increases or 

issuing of financial bonuses may only attract more workers in the short run, for example. On the other 

hand, policies that implement systematic changes may yield long-term increases in employment. School 

turnaround policies, for example, may increase turnover in the short run, yet have positive effects on 

entry and retention in the long run due to better working conditions.  

Third, given that we qualitatively synthesized the available evidence on potentially effective 

interventions, our study does not address the potential presence of publication bias. This publication 

bias can be addressed by means of a meta-analysis which ideally estimates the impact of comparable 

interventions on comparable outcome measures. In a similar vein, many of the economic studies 

included in our review might also have analyzed the interventions for which some source of exogenous 

variation was available. Hence, many other potentially effective interventions – e.g. class size reduction, 

increased teacher autonomy, removal of irregular work hours – might benefit from impact evaluation. 

Moreover, our systematic literature review is restricted to publications in the English language. This 

restriction might introduce language bias as studies in non-English speaking countries are more likely 

to be published in an international journal if significant effects are found (Egger et al., 1997; Moher et 

al., 1996). Nevertheless, we expect the problem of the language bias to be limited due to a shift towards 

publications in the English language in recent years (Galandi et al., 2006).  

We posit that above-mentioned shortcomings are fruitful avenues for future research and should 

be addressed explicitly in the evaluation of policy effectiveness. 

  



38 

 

References 

Aiken, L. H., Clarke, S. P., Sloane, D. M., Sochalski, J., & Silber, J. H. (2002). Hospital nurse 

staffing and patient mortality, nurse burnout, and job dissatisfaction. Jama, 288(16), 

1987-1993. https://doi.org/https://doi.org/10.1001/jama.288.16.1987  

Anderson, G., Hair, C., & Todero, C. (2012). Nurse residency programs: An evidence-based 

review of theory, process, and outcomes. Journal of Professional Nursing, 28(4), 203-

212. https://doi.org/https://doi.org/10.1016/j.profnurs.2011.11.020  

Askildsen, J. E., Baltagi, B. H., & Holmås, T. H. (2003). Wage policy in the health care sector: 

a panel data analysis of nurses' labour supply. Health Economics, 12(9), 705-719. 

https://doi.org/https://doi.org/10.1002/hec.836  

Bacolod, M., DiNardo, J., & Jacobson, M. (2012). Beyond Incentives: Do Schools Use 

Accountability Rewards Productively? Journal of Business & Economic Statistics, 

30(1), 149-163. https://doi.org/10.1080/07350015.2012.637868  

Barrett, N., Carlson, D., Harris, D. N., & Lincove, J. A. (2022). When the Walls Come Down: 

Evidence on Charter Schools’ Ability to Keep Their Best Teachers Without Unions and 

Certification Rules. Educational Evaluation and Policy Analysis, 44(2), 283-312. 

https://doi.org/10.3102/01623737211047265  

Barron, D., & West, E. (2005). Leaving nursing: an event-history analysis of nurses' careers. 

Journal of Health Services Research & Policy, 10(3), 150-157. 

https://doi.org/10.1258/1355819054338924  

Becker, G. S. (1994). Human capital revisited. In Human Capital: A Theoretical and Empirical 

Analysis with Special Reference to Education, Third Edition (pp. 15-28). The 

University of Chicago Press.  

Berlinski, S., & Ramos, A. (2020). Teacher mobility and merit pay: Evidence from a voluntary 

public award program. Journal of Public Economics, 186, 104186. 

https://doi.org/10.1016/j.jpubeco.2020.104186  

Billingsley, B. (2004). Special education teacher retention and attrition: A critical analysis of 

the research literature. The Journal of Special Education, 38(1), 39-55. 

https://doi.org/10.1177/0022466904038001040  

Billingsley, B., & Bettini, E. (2019). Special education teacher attrition and retention: A review 

of the literature. Review of Educational Research, 89(5), 697-744. 

https://doi.org/10.3102/0034654319862495  

Booth, A. L., & van Ours, J. C. (2013). Part-time jobs: what women want? Journal of 

Population Economics, 26(1), 263-283. https://doi.org/10.1007/s00148-012-0417-9  

Brook, J., Aitken, L., Webb, R., MacLaren, J., & Salmon, D. (2019). Characteristics of 

successful interventions to reduce turnover and increase retention of early career nurses: 

A systematic review. International Journal of Nursing Studies, 91, 47-59. 

https://doi.org/10.1016/j.ijnurstu.2018.11.003  

Brown, K. M. (2013). The link between pensions and retirement timing: Lessons from 

California teachers. Journal of Public Economics, 98, 1-14. 

https://doi.org/https://doi.org/10.1016/j.jpubeco.2012.10.007  

Brunner, E., Cowen, J. M., Strunk, K. O., & Drake, S. (2019). Teacher Labor Market Responses 

to Statewide Reform: Evidence From Michigan. Educational Evaluation and Policy 

Analysis, 41(4), 403-425. https://doi.org/10.3102/0162373719858997  

Bueno, C., & Sass, T. R. (2019). The Effects of Differential Pay on Teacher Recruitment and 

Retention. Working Paper No. 219-0519. National Center for Analysis of Longitudinal 

Data in Education Research (CALDER).  

Cabrera, J. M., & Webbink, D. (2020). Do higher salaries yield better teachers and better 

student outcomes? Journal of Human Resources, 55(4), 1222-1257. 

https://doi.org/10.3368/jhr.55.4.0717-8911R3  



39 

 

Carlson, D., & Lavertu, S. (2018). School Improvement Grants in Ohio: Effects on Student 

Achievement and School Administration. Educational Evaluation and Policy Analysis, 

40(3), 287-315. https://doi.org/10.3102/0162373718760218  

Chan, Z. C. Y., Tam, W. S., Lung, M. K. Y., Wong, W. Y., & Chau, C. W. (2013). A systematic 

literature review of nurse shortage and the intention to leave. Journal of nursing 

management, 21(4), 605-613. https://doi.org/10.1111/j.1365-2834.2012.01437.x  

Chen, M. M., & Grabowski, D. C. (2015). Intended and Unintended Consequences of 

Minimum Staffing Standards for Nursing Homes. Health Economics, 24(7), 822-839. 

https://doi.org/https://doi.org/10.1002/hec.3063  

Chenoweth, L., Jeon, Y. H., Merlyn, T., & Brodaty, H. (2010). A systematic review of what 

factors attract and retain nurses in aged and dementia care. Journal of Clinical Nursing, 

19(1‐2), 156-167. https://doi.org/10.1111/j.1365-2702.2009.02955.x  

Chiang, H., Wellington, A., Hallgren, K., Speroni, C., Herrmann, M., Glazerman, S., & 

Constantine, J. (2015). Evaluation of the Teacher Incentive Fund: Implementation and 

Impacts of Pay-for-Performance after Two Years. NCEE 2015-4020. National Center 

for Education Evaluation and Regional Assistance.  

Choi, T., Jameson, H., Brekke, M. L., Podratz, R. O., & Mundahl, H. (1986). Effects on Nurse 

Retention: An Experiment with Scheduling. Medical Care, 24(11), 1029-1043. 

http://www.jstor.org/stable/3764502  

Clandinin, D. J., Long, J., Schaefer, L., Downey, C. A., Steeves, P., Pinnegar, E., McKenzie 

Robblee, S., & Wnuk, S. (2015). Early career teacher attrition: intentions of teachers 

beginning. Teaching Education, 26(1), 1-16. 

https://doi.org/10.1080/10476210.2014.996746  

Clotfelter, C. T., Ladd, H. F., & Vigdor, J. L. (2011). Teacher Mobility, School Segregation, 

and Pay-Based Policies to Level the Playing Field. Education Finance and Policy, 6(3), 

399-438. https://doi.org/10.1162/EDFP_a_00040  

Concilio, L., Lockhart, J. S., Kronk, R., Oermann, M., Brannan, J., & Schreiber, J. B. (2021). 

Impact of a Digital Intervention on Perceived Stress, Resiliency, Social Support, and 

Intention to Leave Among Newly Licensed Graduate Nurses: A Randomized 

Controlled Trial. The Journal of Continuing Education in Nursing, 52(8), 367-374. 

https://doi.org/10.3928/00220124-20210714-06  

Cook, J., Lavertu, S., & Miller, C. (2021). Rent-Seeking through collective bargaining: 

Teachers unions and education production☆. Economics of Education Review, 85, 

102193. https://doi.org/10.1016/j.econedurev.2021.102193  

Cowan, J., & Goldhaber, D. (2018). Do bonuses affect teacher staffing and student achievement 

in high poverty schools? Evidence from an incentive for national board certified 

teachers in Washington State. Economics of Education Review, 65, 138-152. 

https://doi.org/10.1016/j.econedurev.2018.06.010  

Cullen, J. B., Koedel, C., & Parsons, E. (2021). The Compositional Effect of Rigorous Teacher 

Evaluation on Workforce Quality. Education Finance and Policy, 16(1), 7-41. 

https://doi.org/10.1162/edfp_a_00292  

Curran, F. C. (2017). Teach for America Placement and Teacher Vacancies: Evidence from the 

Mississippi Delta. Teachers College Record, 119(2), 1-24. 

https://doi.org/10.1177/016146811711900204  

Dawson, A. J., Buchan, J., Duffield, C., Homer, C. S. E., & Wijewardena, K. (2014). Task 

shifting and sharing in maternal and reproductive health in low-income countries: a 

narrative synthesis of current evidence. Health policy and planning, 29(3), 396-408. 

https://doi.org/10.1093/heapol/czt026  

DeCesare, D., McClelland, A., & Randel, B. (2017). Impacts of the Retired Mentors for New 

Teachers Program. REL 2017-225. Regional Educational Laboratory Central.  



40 

 

Dee, T. S., James, J., & Wyckoff, J. (2021). Is Effective Teacher Evaluation Sustainable? 

Evidence from District of Columbia Public Schools. Education Finance and Policy, 

16(2), 313-346. https://doi.org/10.1162/edfp_a_00303  

Dee, T. S., & Wyckoff, J. (2015). Incentives, Selection, and Teacher Performance: Evidence 

from IMPACT. Journal of Policy Analysis and Management, 34(2), 267-297. 

https://doi.org/10.1002/pam.21818  

DePriest, K., D'Aoust, R., Samuel, L., Commodore-Mensah, Y., Hanson, G., & Slade, E. P. 

(2020). Nurse practitioners’ workforce outcomes under implementation of full practice 

authority. Nursing Outlook, 68(4), 459-467. 

https://doi.org/10.1016/j.outlook.2020.05.008  

Dill, J. S., Craft Morgan, J., & Konrad, T. R. (2010). Strengthening the Long-Term Care 

Workforce:The Influence of the WIN A STEP UP Workplace Intervention on the 

Turnover of Direct Care Workers. Journal of Applied Gerontology, 29(2), 196-214. 

https://doi.org/10.1177/0733464809337413  

Dizon-Ross, R. (2020). How does school accountability affect teachers? Evidence from New 

York City. Journal of Human Resources, 55(1), 76-118. 

https://doi.org/10.3368/jhr.55.1.1015.7438R1  

Egger, M., Zellweger-Zähner, T., Schneider, M., Junker, C., Lengeler, C., & Antes, G. (1997). 

Language bias in randomised controlled trials published in English and German. The 

lancet, 350(9074), 326-329.  

El-Jardali, F., Dimassi, H., Dumit, N., Jamal, D., & Mouro, G. (2009). A national cross-

sectional study on nurses' intent to leave and job satisfaction in Lebanon: implications 

for policy and practice. BMC nursing, 8(1), 1-13.  

El Khamali, R., Mouaci, A., Valera, S., Cano-Chervel, M., Pinglis, C., Sanz, C., Allal, A., 

Attard, V., Malardier, J., Delfino, M., D'Anna, F., Rostini, P., Aguilard, S., Berthias, 

K., Cresta, B., Iride, F., Reynaud, V., Suard, J., Syja, W., . . . Papazian, L. (2018). 

Effects of a Multimodal Program Including Simulation on Job Strain Among Nurses 

Working in Intensive Care Units: A Randomized Clinical Trial. Jama, 320(19), 1988-

1997. https://doi.org/10.1001/jama.2018.14284  

Elacqua, G., Hincapie, D., Hincapie, I., & Montalva, V. (2022). Can Financial Incentives Help 

Disadvantaged Schools to Attract and Retain High-Performing Teachers? Evidence 

from Chile. Journal of Policy Analysis and Management, 41(2), 603-631. 

https://doi.org/10.1002/pam.22375  

Elliott, K.-E. J., Scott, J. L., Stirling, C., Martin, A. J., & Robinson, A. (2012). Building 

capacity and resilience in the dementia care workforce: a systematic review of 

interventions targeting worker and organizational outcomes. International 

Psychogeriatrics, 24(6), 882-894. https://doi.org/10.1017/S1041610211002651  

European Comission/EACEA/Eurydice. (2019). Teaching careers in Europe: access, 

progression and support. https://op.europa.eu/en/publication-detail/-

/publication/435e941e-1c3b-11e8-ac73-01aa75ed71a1 

Falatah, R. (2021). The Impact of the Coronavirus Disease (COVID-19) Pandemic on Nurses’ 

Turnover Intention: An Integrative Review. Nursing Reports, 11(4), 787-810. 

https://doi.org/10.3390/nursrep11040075  

Falch, T. (2011). Teacher Mobility Responses to Wage Changes: Evidence from a Quasi-

natural Experiment. American Economic Review, 101(3), 460-465. 

https://doi.org/10.1257/aer.101.3.460  

Falch, T. (2017). Wages and Recruitment:Evidence from External Wage Changes. ILR Review, 

70(2), 483-518. https://doi.org/10.1177/0019793916651040  

Feng, L., Figlio, D., & Sass, T. (2018). School accountability and teacher mobility. Journal of 

Urban Economics, 103, 1-17. https://doi.org/10.1016/j.jue.2017.11.001  



41 

 

Feng, L., & Sass, T. R. (2018). The Impact of Incentives to Recruit and Retain Teachers in 

“Hard-to-Staff” Subjects. Journal of Policy Analysis and Management, 37(1), 112-135. 

https://doi.org/10.1002/pam.22037  

Figlio, D., & Loeb, S. (2011). School accountability. Handbook of the Economics of Education, 

3, 383-421. https://doi.org/10.1016/B978-0-444-53429-3.00008-9  

Friedrich, B. U., & Hackmann, M. B. (2021). The Returns to Nursing: Evidence from a 

Parental-Leave Program. The Review of Economic Studies, 88(5), 2308-2343. 

https://doi.org/10.1093/restud/rdaa082  

Fryer, R. G. (2013). Teacher Incentives and Student Achievement: Evidence from New York 

City Public Schools. Journal of Labor Economics, 31(2), 373-407. 

https://doi.org/10.1086/667757  

Fuchsman, D., Sass, T. R., & Zamarro, G. (2020). Testing, Teacher Turnover and the 

Distribution of Teachers across Grades and Schools. Working Paper No. 229-0220. 

National Center for Analysis of Longitudinal Data in Education Research (CALDER).  

Galandi, D., Schwarzer, G., & Antes, G. (2006). The demise of the randomised controlled trial: 

bibliometric study of the German-language health care literature, 1948 to 2004. BMC 

medical research methodology, 6(1), 1-4.  

Gibbons, R., & Waldman, M. (2004). Task-specific human capital. American Economic 

Review, 94(2), 203-207.  

Gjefsen, H. M. (2020). Wages, teacher recruitment, and student achievement. Labour 

Economics, 65, 101848. https://doi.org/10.1016/j.labeco.2020.101848  

Gjefsen, H. M., & Gunnes, T. (2020). How school accountability affects teacher mobility and 

teacher sorting. Education Economics, 28(5), 455-473. 

https://doi.org/10.1080/09645292.2020.1788514  

Glazerman, S., Isenberg, E., Dolfin, S., Bleeker, M., Johnson, A., Grider, M., & Jacobus, M. 

(2010). Impacts of Comprehensive Teacher Induction: Final Results from a 

Randomized Controlled Study. NCEE 2010-4027. National Center for Education 

Evaluation and Regional Assistance.  

Glazerman, S., Protik, A., Teh, B.-r., Bruch, J., & Max, J. (2013). Transfer Incentives for High-

Performing Teachers: Final Results from a Multisite Randomized Experiment. NCEE 

2014-4003. National Center for Education Evaluation and Regional Assistance.  

Glazerman, S., & Seifullah, A. (2012). An Evaluation of the Chicago Teacher Advancement 

Program (Chicago TAP) after Four Years. Final Report. Mathematica Policy Research, 

Inc.  

Goldhaber, D., & Hansen, M. (2009). National Board Certification and Teachers' Career Paths: 

Does NBPTS Certification Influence How Long Teachers Remain in the Profession and 

Where They Teach? Education Finance and Policy, 4(3), 229-262. 

https://doi.org/10.1162/edfp.2009.4.3.229  

Goldhaber, D., Hansen, M., & Walch, J. (2016). Time to Tenure: Does Tenure Reform Affect 

Teacher Absence Behavior and Mobility? Working Paper 172. National Center for 

Analysis of Longitudinal Data in Education Research (CALDER).  

Goodman, S., & Turner, L. (2010). Teacher Incentive Pay and Educational Outcomes: 

Evidence from the NYC Bonus Program. Program on Education Policy and 

Governance Working Papers Series. PEPG 10-07. Program on Education Policy and 

Governance, Harvard University.  

Grant, A. A., Mac Iver, D. J., & Mac Iver, M. A. (2022). The Impact of Restorative Practices 

with Diplomas Now on School Climate and Teachers’ Turnover Intentions: Evidence 

from a Cluster Multi-Site Randomized Control Trial. Journal of Research on 

Educational Effectiveness, 15(3), 445-474. 

https://doi.org/10.1080/19345747.2021.2018745  



42 

 

Grissom, J. A., & Bartanen, B. (2019). Strategic Retention: Principal Effectiveness and Teacher 

Turnover in Multiple-Measure Teacher Evaluation Systems. American Educational 

Research Journal, 56(2), 514-555. https://doi.org/10.3102/0002831218797931  

Grissom, J. A., Nicholson-Crotty, S., & Harrington, J. R. (2014). Estimating the Effects of No 

Child Left Behind on Teachers’ Work Environments and Job Attitudes. Educational 

Evaluation and Policy Analysis, 36(4), 417-436. 

https://doi.org/10.3102/0162373714533817  

Gross, R. (2015). Human capital investment theory and theory of reasoned action: The 

Influence of organizational training on employee turnover. International Journal of 

Economics, Commerce and Management, 3(2), 1-11.  

Guffey, K. B., & Young, J. S. (2020). Recruitment and Retention of Agriculture Teachers in 

the Southeast: An Empirical Analysis of the STAR Program. Journal of Agricultural 

Education, 61(4).  

Han, E. S. (2020). The Myth of Unions’ Overprotection of Bad Teachers: Evidence from the 

District–Teacher Matched Data on Teacher Turnover. Industrial Relations: A Journal 

of Economy and Society, 59(2), 316-352. 

https://doi.org/https://doi.org/10.1111/irel.12256  

Han, X., Pittman, P., & Barnow, B. (2021). Alternative Approaches to Ensuring Adequate 

Nurse Staffing: The Effect of State Legislation on Hospital Nurse Staffing. Med Care, 

59(Suppl 5), S463-s470. https://doi.org/10.1097/mlr.0000000000001614  

Hansen, M., Backes, B., & Brady, V. (2016). Teacher Attrition and Mobility During the Teach 

for America Clustering Strategy in Miami-Dade County Public Schools. Educational 

Evaluation and Policy Analysis, 38(3), 495-516. 

https://doi.org/10.3102/0162373716638441  

Hanushek, E. A., Kain, J. F., & Rivkin, S. G. (2004). Why public schools lose teachers. Journal 

of Human Resources, 39(2), 326-354. https://doi.org/10.2307/3559017  

Harris, P. E. (1989). The nurse stress index. Work & Stress, 3(4), 335-346. 

https://doi.org/10.1080/02678378908256952  

He, D., McHenry, P., & Mellor, J. M. (2020). The Effects of Medicare Payment Changes on 

Nursing Home Staffing. American Journal of Health Economics, 6(4), 411-443. 

https://doi.org/10.1086/710563  

Heissel, J. A., & Ladd, H. F. (2018). School turnaround in North Carolina: A regression 

discontinuity analysis. Economics of Education Review, 62, 302-320. 

https://doi.org/10.1016/j.econedurev.2017.08.001  

Helms-Lorenz, M., van de Grift, W., & Maulana, R. (2016). Longitudinal effects of induction 

on teaching skills and attrition rates of beginning teachers. School Effectiveness and 

School Improvement, 27(2), 178-204. https://doi.org/10.1080/09243453.2015.1035731  

Hendricks, M. D. (2014). Does it pay to pay teachers more? Evidence from Texas. Journal of 

Public Economics, 109, 50-63. https://doi.org/10.1016/j.jpubeco.2013.11.001  

Henry, G. T., & Harbatkin, E. (2020). The Next Generation of State Reforms to Improve their 

Lowest Performing Schools: An Evaluation of North Carolina’s School Transformation 

Intervention. Journal of Research on Educational Effectiveness, 13(4), 702-730. 

https://doi.org/10.1080/19345747.2020.1814464  

Henry, G. T., Pham, L. D., Kho, A., & Zimmer, R. (2020). Peeking Into the Black Box of 

School Turnaround: A Formal Test of Mediators and Suppressors. Educational 

Evaluation and Policy Analysis, 42(2), 232-256. 

https://doi.org/10.3102/0162373720908600  

Hensvik, L. (2012). Competition, Wages and Teacher Sorting: Lessons Learned from a 

Voucher Reform. The Economic Journal, 122(561), 799-824. 

https://doi.org/10.1111/j.1468-0297.2012.02514.x  



43 

 

Hipwell, A. E., Tyler, P. A., & Wilson, C. M. (1989). Sources of stress and dissatisfaction 

among nurses in four hospital environments. British Journal of Medical Psychology, 

62(1), 71-79. https://doi.org/10.1111/j.2044-8341.1989.tb02812.x  

Hoy, W. K. (1990). Organizational Climate and Culture: A Conceptual Analysis of the School 

Workplace. Journal of Educational and Psychological Consultation, 1(2), 149-168. 

https://doi.org/10.1207/s1532768xjepc0102_4  

Imbens, G. W., & Wooldridge, J. M. (2009). Recent developments in the econometrics of 

program evaluation. Journal of economic literature, 47(1), 5-86. 

https://doi.org/10.1257/jel.47.1.5  

Ingersoll, R. M. (2004). Why do high-poverty schools have difficulty staffing their classrooms 

with qualified teachers? Retrieved from https://repository.upenn.edu/gse_pubs/493 

Jaciw, A. P., Wingard, A., Zacamy, J., Lin, L., & Lau, S.-S. (2021). Final Report of the i3 

Evaluation of the Collaboration and Reflection to Enhance Atlanta Teacher 

Effectiveness (CREATE) Teacher Residency Program: A Quasi-Experiment in Georgia 

(Empirical Education Rep. No. Empirical_GSU-7031-FR1-2021-O.1).  

Jacob, R., Goddard, R., Kim, M., Miller, R., & Goddard, Y. (2015). Exploring the Causal 

Impact of the McREL Balanced Leadership Program on Leadership, Principal Efficacy, 

Instructional Climate, Educator Turnover, and Student Achievement. Educational 

Evaluation and Policy Analysis, 37(3), 314-332. 

https://doi.org/10.3102/0162373714549620  

Jones, M., & Hartney, M. T. (2017). Show Who the Money? Teacher Sorting Patterns and 

Performance Pay across U.S. School Districts. Public Administration Review, 77(6), 

919-931. https://doi.org/10.1111/puar.12789  

Jones, M. D. (2013). Teacher behavior under performance pay incentives. Economics of 

Education Review, 37, 148-164. https://doi.org/10.1016/j.econedurev.2013.09.005  

Jovanovic, B. (1979). Firm-specific capital and turnover. Journal of Political Economy, 87(6), 

1246-1260.  

Kandrack, R., Barnes, H., & Martsolf, G. R. (2021). Nurse Practitioner Scope of Practice 

Regulations and Nurse Practitioner Supply. Medical Care Research and Review, 78(3), 

208-217. https://doi.org/10.1177/1077558719888424  

Kang, J., & Jeong, Y. J. (2019). Effects of a smartphone application for cognitive rehearsal 

intervention on workplace bullying and turnover intention among nurses. International 

Journal of Nursing Practice, 25(e12786). https://doi.org/10.1111/ijn.12786  

Kang, J., Kim, J.-I., & Yun, S. (2017). Effects of a Cognitive Rehearsal Program on 

Interpersonal Relationships, Workplace Bullying, Symptom Experience, and Turnover 

Intention among Nurses: A Randomized Controlled Trial. Journal of Korean Academy 

of Nursing, 47(5), 689-699. https://doi.org/10.4040/jkan.2017.47.5.689  

Katsarova, I. (2020). Teaching Careers in the EU - Why boys do not want to be teachers. 

European Parliamentary Research Service. 

https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/642220/EPRS_BRI(2019

)642220_EN.pdf 

Kehoe, A., McLachlan, J., Metcalf, J., Forrest, S., Carter, M., & Illing, J. (2016). Supporting 

international medical graduates’ transition to their host‐country: realist synthesis. 

Medical education, 50(10), 1015-1032. https://doi.org/10.1111/medu.13071  

Kim, D. (2023). The effect of 31st year pension enhancement on mid- and late-career 

retirement decisions. Applied Economics Letters, 30(2), 229-238. 

https://doi.org/10.1080/13504851.2021.1983126  

Kirkcaldy, B. D., & Martin, T. (2000). Job stress and satisfaction among nurses: individual 

differences. Stress Medicine, 16(2), 77-89. https://doi.org/10.1002/(SICI)1099-

1700(200003)16:2<77::AID-SMI835>3.0.CO;2-Z  



44 

 

Koedel, C., & Xiang, P. B. (2017). Pension Enhancements and the Retention of Public 

Employees. ILR Review, 70(2), 519-551. https://doi.org/10.1177/0019793916650452  

Kraft, M. A., Marinell, W. H., & Shen-Wei Yee, D. (2016). School Organizational Contexts, 

Teacher Turnover, and Student Achievement:Evidence From Panel Data. American 

Educational Research Journal, 53(5), 1411-1449. 

https://doi.org/10.3102/0002831216667478  

Lartey, S., Cummings, G., & Profetto‐McGrath, J. (2014). Interventions that promote retention 

of experienced registered nurses in health care settings: a systematic review. Journal of 

nursing management, 22(8), 1027-1041. https://doi.org/10.1111/jonm.12105  

Lee, H., & Sartain, L. (2020). School Closures in Chicago: What Happened to the Teachers? 

Educational Evaluation and Policy Analysis, 42(3), 331-353. 

https://doi.org/10.3102/0162373720922218  

Lephalala, R. P., Ehlers, V. J., & Oosthuizen, M. J. (2008). Factors influencing nurses' job 

satisfaction in selected private hospitals in England. Curationis, 31(3), 60-69. 

https://doi.org/10.4102/curationis.v31i3.1040  

Lu, H., Barriball, L., Zhang, X., & While, A. (2012). Job satisfaction among hospital nurses 

revisited: A systematic review. International Journal of Nursing Studies, 49(8), 1017-

1038. https://doi.org/10.1016/j.ijnurstu.2011.11.009  

Minor, E. C., Saw, G. K., Frank, K., Schneider, B., & Torphy, K. T. (2019). External 

Contextual Factors and Teacher Turnover: The Case of Michigan High Schools. 

Teachers College Record, 121(11), 1-30. 

https://doi.org/10.1177/016146811912101106  

Moher, D., Fortin, P., Jadad, A. R., Jüni, P., Klassen, T., Le Lorier, J., Liberati, A., Penna, A., 

& Linde, K. (1996). Completeness of reporting of trials published in languages other 

than English: implications for conduct and reporting of systematic reviews. The lancet, 

347(8998), 363-366.  

Monk, D. H. (2007). Recruiting and retaining high-quality teachers in rural areas. The future 

of children, 155-174. https://doi.org/10.1353/foc.2007.0009  

OECD. (2016). Health Workforce Policies in OECD Countries. https://www.oecd-

ilibrary.org/content/publication/9789264239517-en  

OECD. (2021). Education at a Glance 2021: OECD Indicators. OECD. https://www.oecd-

ilibrary.org/education/education-at-a-glance-2021_b35a14e5-en  

Park, H., & Yu, S. (2019). Effective policies for eliminating nursing workforce shortages: a 

systematic review. Health Policy and Technology, 8(3), 296-303. 

https://doi.org/10.1016/j.hlpt.2019.08.003  

Pham, L. D., Henry, G. T., Kho, A., & Zimmer, R. (2020). Sustainability and Maturation of 

School Turnaround: A Multiyear Evaluation of Tennessee’s Achievement School 

District and Local Innovation Zones. AERA Open, 6(2). 

https://doi.org/10.1177/2332858420922841  

Pierson, A., Cannon, J., Perera, R., & LeMahieu, R. (2021). Professional Development 

Incentives for Oregon's Early Childhood Education Workforce: A Randomized Study. 

REL 2021-111. Regional Educational Laboratory Northwest.  

Pope, N. G. (2019). The effect of teacher ratings on teacher performance. Journal of Public 

Economics, 172, 84-110. https://doi.org/10.1016/j.jpubeco.2019.01.001  

Protik, A., Glazerman, S., Bruch, J., & Teh, B.-r. (2015). Staffing a Low-Performing School: 

Behavioral Responses to Selective Teacher Transfer Incentives. Education Finance and 

Policy, 10(4), 573-610. https://doi.org/10.1162/EDFP_a_00174  

Rauhala, A., Kivimäki, M., Fagerström, L., Elovainio, M., Virtanen, M., Vahtera, J., Rainio, 

A.-K., Ojaniemi, K., & Kinnunen, J. (2007). What degree of work overload is likely to 

cause increased sickness absenteeism among nurses? Evidence from the RAFAELA 



45 

 

patient classification system. Journal of Advanced Nursing, 57(3), 286-295. 

https://doi.org/10.1111/j.1365-2648.2006.04118.x  

Robertson-Kraft, C., & Zhang, R. S. (2018). Keeping Great Teachers: A Case Study on the 

Impact and Implementation of a Pilot Teacher Evaluation System. Educational Policy, 

32(3), 363-394. https://doi.org/10.1177/0895904816637685  

Roch, C. H., & Montague, C. (2021). Teaching in the Virtual World: Examining Teachers’ Job 

Satisfaction and Turnover. Social Science Quarterly, 102(6), 2795-2811. 

https://doi.org/10.1111/ssqu.12948  

Rockoff, J. E. (2008). Does mentoring reduce turnover and improve skills of new employees? 

Evidence from teachers in New York City [NBER Working Paper No. w13868]. 

National Bureau of Economic Research.  

Ronfeldt, M., & McQueen, K. (2017). Does New Teacher Induction Really Improve Retention? 

Journal of Teacher Education, 68(4), 394-410. 

https://doi.org/10.1177/0022487117702583  

Ryu, S., & Jinnai, Y. (2021). Effects of Monetary Incentives on Teacher Turnover: A 

Longitudinal Analysis. Public Personnel Management, 50(2), 205-231. 

https://doi.org/10.1177/0091026020921414  

Santiago, P. (2002). Teacher Demand and Supply: Improving Teaching Quality and 

Addressing Teacher Shortages [OECD Education Working Papers]. https://www.oecd-

ilibrary.org/education/teacher-demand-and-supply_232506301033 

Schaefer, L., Long, J. S., & Clandinin, D. J. (2012). Questioning the research on early career 

teacher attrition and retention. Alberta Journal of Educational Research, 58(1), 106-

121. https://doi.org/10.11575/ajer.v58i1.55559  

Schalk, D. M. J., Bijl, M. L. P., Halfens, R. J. G., Hollands, L., & Cummings, G. G. (2010). 

Interventions aimed at improving the nursing work environment: a systematic review. 

Implementation Science, 5(1), 1-11. https://doi.org/10.1186/1748-5908-5-34  

Schmidt, R. A., Pilchen, A. R., Laguarda, K., Wang, H., & Patel, D. (2020). Scaling up Teacher 

Induction: Implementation and Impact on Teachers and Students [Evaluation of the 

New Teacher Center’s i3 Scale-up Grant, Final Report]. SRI International.  

See, B. H., Morris, R., Gorard, S., & El Soufi, N. (2020). What works in attracting and retaining 

teachers in challenging schools and areas? Oxford Review of Education, 46(6), 678-

697. https://doi.org/10.1080/03054985.2020.1775566  

Shifrer, D., Turley, R. L., & Heard, H. (2017). Do Teacher Financial Awards Improve Teacher 

Retention and Student Achievement in an Urban Disadvantaged School District? 

American Educational Research Journal, 54(6), 1117-1153. 

https://doi.org/10.3102/0002831217716540  

Shirrell, M. (2018). The Effects of Subgroup-Specific Accountability on Teacher Turnover and 

Attrition. Education Finance and Policy, 13(3), 333-368. 

https://doi.org/10.1162/edfp_a_00227  

Springer, M. G., Swain, W. A., & Rodriguez, L. A. (2016). Effective Teacher Retention 

Bonuses:Evidence From Tennessee. Educational Evaluation and Policy Analysis, 

38(2), 199-221. https://doi.org/10.3102/0162373715609687  

Steele, J. L., Murnane, R. J., & Willett, J. B. (2010). Do financial incentives help low-

performing schools attract and keep academically talented teachers? Evidence from 

California. Journal of Policy Analysis and Management, 29(3), 451-478. 

https://doi.org/10.1002/pam.20505  

Steinberg, M. P., & Yang, H. (2022). Does Principal Professional Development Improve 

Schooling Outcomes? Evidence from Pennsylvania’s Inspired Leadership Induction 

Program. Journal of Research on Educational Effectiveness, 15(4), 799-847. 

https://doi.org/10.1080/19345747.2022.2052386  



46 

 

Sullivan, P. (2010). Empirical evidence on occupation and industry specific human capital. 

Labour Economics, 17(3), 567-580.  

Sun, M., Penner, E. K., & Loeb, S. (2017). Resource- and Approach-Driven Multidimensional 

Change: Three-Year Effects of School Improvement Grants. American Educational 

Research Journal, 54(4), 607-643. https://doi.org/10.3102/0002831217695790  

Sun, M., Saultz, A., & Ye, Y. (2017). Federal policy and the teacher labor market: exploring 

the effects of NCLB school accountability on teacher turnover. School Effectiveness 

and School Improvement, 28(1), 102-122. 

https://doi.org/10.1080/09243453.2016.1242506  

Sutcher, L., Darling-Hammond, L., & Carver-Thomas, D. (2019). Understanding teacher 

shortages: An analysis of teacher supply and demand in the United States. Education 

Policy Analysis Archives, 27. https://doi.org/10.14507/epaa.27.3696  

Tausig, M., & Fenwick, R. (2001). Unbinding Time: Alternate Work Schedules and Work-Life 

Balance. Journal of Family and Economic Issues, 22(2), 101-119. 

https://doi.org/10.1023/A:1016626028720  

Tran, H., & Buckman, D. G. (2020). The Relationship between Districts' Teacher Salary 

Schedule Structures and the Qualifications of Their Teacher Staffing Profile. Journal 

of School Administration Research and Development, 5(1), 6-15.  

UN. (2021). Sustainable Development Goal 3 - Ensure healthy lives and promote well-being 

for all at all ages. United Nations Department of Economic and Social Affairs - 

Sustainable Development. https://sdgs.un.org/goals/goal3  

UNESCO. (2016). Education 2030: Incheon Declaration and Framework for Action for the 

Implementation of Sustainable Development Goal 4: Ensure inclusive and equitable 

quality education and promote lifelong learning opportunities for all. 

https://uis.unesco.org/sites/default/files/documents/education-2030-incheon-

framework-for-action-implementation-of-sdg4-2016-en_2.pdf  

UNESCO Institute for Statistics. (2016). The world needs almost 69 million new teachers to 

reach the 2030 education goals [Fact sheet]. https://uis.unesco.org/en/files/fs39-

world-needs-almost-69-million-new-teachers-reach-2030-education-goals-2016-en-

pdf 

Van Klaveren, C., & De Wolf, I. (2013). Systematic reviews in education research: when do 

effect studies provide evidence. Top Institute for Evidence Based Education Research 

Working Papers,.  

WHO. (2021). World health statistics 2021: monitoring health for the SDGs, sustainable 

development goals. https://apps.who.int/iris/handle/10665/342703 

WHO. (2022a). Health and care workforce in Europe: time to act. 

https://www.who.int/europe/publications/i/item/9789289058339 

WHO. (2022b). Nursing and Midwivery. Nursing and Midwivery. https://www.who.int/news-

room/fact-sheets/detail/nursing-and-midwifery  

Wu, L. T., Low, M. M. J., Tan, K. K., López, V., & Liaw, S. Y. (2015). Why not nursing? A 

systematic review of factors influencing career choice among healthcare students. 

International nursing review, 62(4), 547-562. https://doi.org/10.1111/inr.12220  

Xue, Y., Kannan, V., Greener, E., Smith, J. A., Brasch, J., Johnson, B. A., & Spetz, J. (2018). 

Full Scope-of-Practice Regulation Is Associated With Higher Supply of Nurse 

Practitioners in Rural and Primary Care Health Professional Shortage Counties. Journal 

of Nursing Regulation, 8(4), 5-13. https://doi.org/10.1016/S2155-8256(17)30176-X  
 

  



47 

 

Appendix A 

Search 1 

Web of Science (Core Collection) Session Results (17 January 2022) 

Search Query 
Items 

found 

S1 TS=(teach* OR nurs*) AND (shortage OR turnover OR mobility OR 

attrition OR transition OR retention OR retain* OR productivity) 

AND (polic* OR interven*) AND (effect* OR impact OR evaluat* OR 

causal OR experiment*) 

8,202 

 

After applying database filters for journal articles as document type, publication dates between 2010 

and 2022, English language, and high-income countries, we obtained 4,892 abstracts to screen. After 

the screening process outlined in Section 2, we retrieved 26 papers with a research design that allows 

for causal inference, out of which only 6 studies were on nurses. Furthermore, a number of causal 

studies we are aware of were not in this list. To increase the number of causal studies on both teachers 

and nurses, we conducted an additional search in three databases (ERIC, CINAHL and WoS) with the 

help of a medical information specialist.  

 

Search 2 

ERIC (Ebsco) Session Results (20 May 2022) 

Search Query 
Items 

found 

S3 S1 AND S2 835 

S2 TI ("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*") OR AB 

("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

131,831 
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Search Query 
Items 

found 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*") OR SU 

("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*")  

S1 ((DE "Occupational Mobility" OR DE "Teacher Transfer" OR DE 

"Labor Turnover" OR DE "Career Change" OR DE "Career 

Choice" OR DE "Career Planning" OR DE "Occupational 

Aspiration") AND ("teacher*" OR "nurs*")) OR DE "Teacher 

Shortage" OR TI (("teacher*" OR "nurs*") N3 ("shortage*" OR 

"turnover*" OR "turn-over*" OR "mobilit*" OR "attrition*" OR 

"transition*" OR "retention*" OR "retain*" OR "recruit*" OR 

"persist*" OR "supply" OR "leave" OR "hire" OR "hiring")) OR 

AB (("teacher*" OR "nurs*") N3 ("shortage*" OR "turnover*" OR 

"turn-over*" OR "mobilit*" OR "attrition*" OR "transition*" OR 

"retention*" OR "retain*" OR "recruit*" OR "persist*" OR 

"supply" OR "leave" OR "hire" OR "hiring")) OR SU (("teacher*" 

OR "nurs*") N3 ("shortage*" OR "turnover*" OR "turn-over*" OR 

"mobilit*" OR "attrition*" OR "transition*" OR "retention*" OR 

"retain*" OR "recruit*" OR "persist*" OR "supply" OR "leave" OR 

"hire" OR "hiring")) 

23,142 

 

CINAHL (Ebsco) Session Results (20 May 2022) 

Search Query 
Items 

found 

S3 S1 AND S2 1,172 

S2 TI ("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

549,495 
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Search Query 
Items 

found 

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*") OR AB 

("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*") OR SU 

("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*") 

S1 (((MH "Career Mobility+") OR (MH "Career Planning and 

Development") OR (MH "Personnel Turnover") OR (MH "Personnel 

Shortage+")) AND ("teacher*" OR "nurs*")) OR TI (("teacher*" OR 

"nurs*") N3 ("shortage*" OR "turnover*" OR "turn-over*" OR 

"mobilit*" OR "attrition*" OR "transition*" OR "retention*" OR 

"retain*" OR "recruit*" OR "persist*" OR "supply" OR "leave" OR 

"hire" OR "hiring")) OR AB (("teacher*" OR "nurs*") N3 

("shortage*" OR "turnover*" OR "turn-over*" OR "mobilit*" OR 

"attrition*" OR "transition*" OR "retention*" OR "retain*" OR 

"recruit*" OR "persist*" OR "supply" OR "leave" OR "hire" OR 

"hiring")) OR SU (("teacher*" OR "nurs*") N3 ("shortage*" OR 

"turnover*" OR "turn-over*" OR "mobilit*" OR "attrition*" OR 

"transition*" OR "retention*" OR "retain*" OR "recruit*" OR 

"persist*" OR "supply" OR "leave" OR "hire" OR "hiring")) 

42,613 
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Web of Science (Core Collection) Session Results (20 May 2022) 

Search Query 
Items 

found 

#3 #1 AND #2 1,212 

#2 TS=("random* control* trial*" OR "random* clinical trial*" OR 

"RCT*" OR "instrumental variable*" OR "difference-in-

difference*" OR "dif-in-dif" OR "regression discontinuit*" OR 

"fixed effect*" OR "control group*" OR "intervention group*" OR 

"treatment group*" OR "propensity score*" OR "score match*" OR 

"panel data" OR "longitudinal data" OR "random effect*" OR 

"causal*" OR "experiment*" OR "quasiexperiment*")  

6,566,21

8 

#1 TS=(("teacher*" OR "nurs*") NEAR/3 ("shortage*" OR 

"turnover*" OR "turn-over*" OR "mobilit*" OR "attrition*" OR 

"transition*" OR "retention*" OR "retain*" OR "recruit*" OR 

"persist*" OR "supply" OR "leave" OR "hire" OR "hiring")) 

16,127 
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