
  
    
      
    
  


Abstract
Labour markets are currently undergoing tremendous challenges. Automation, skilled-biased technological change, or offshoring are transforming challenges and opportunities for workers. In this context, international organizations have highlighted the crucial role of labour market policies and institutions, particularly but not exclusively re-training and skills formation policies, to cope with the said transformations and allow individuals to better adapt and benefit from them (for example, ILO 2017; OECD 2019). Existing research on the effects of labour market changes and skills formation has concentrated on advanced economies. There is limited knowledge about the impact of skills formation and training in Latin America (ILO 2016), in part due to a lack of information and data on training programmes, particularly longitudinal data. In this paper, we analyse the effects of training on labour market transitions in Chile, using available longitudinal data. We focus on the transitions from unemployment to employment and between different types of employment. Using individual-level panel data spanning seven years of individuals’ work trajectories and training instances, we estimate the average effect of attending training courses while unemployed on individuals' yearly ratio of unemployment. In addition to this, we explore whether training improves the probability of workers changing occupational categories. Our results suggest that there is a small but still significantly positive effect of training in reducing post-training unemployment events. For employed workers, results show how training occurs mostly among highly educated workers or workers in very specific occupations, which limits the potential equalizing effects of training policies.
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Introduction
Labour markets are currently undergoing tremendous challenges due to the combined effects of the knowledge economy and associated technical change. Processes like automation, skilled-biased technological change and offshoring are expected to have dramatic social, economic and political consequences, including shifts in existing patterns of work organization, employment and wage structures, higher inequality and prolonged inactivity, and even cultural transformations associated with the value of work in society (Goldin and Katz 2008; Freye 2019; Baldwin 2018; Madariaga and Rivera Sojo 2021). Not surprisingly, these shifts are expected to significantly affect employment trajectories and individual life chances. In this context, international organizations have highlighted the crucial role of labour market policies and institutions, particularly but not exclusively re-training and skills formation policies, to cope with the said transformations and allow individuals to better adapt and benefit from them (for example, ILO 2017; OECD 2019).
Existing research on the effects of these transformations, including on skills formation, has concentrated on advanced economies; there is still a large gap in understanding what happens in less advanced economies, where there is a higher prevalence of underemployment, informality and routine jobs (for example, Egaña del Sol and Joyce 2020; Perez-Silva, Campos and Benitez, forthcoming). In these contexts, training and the acquisition of the right skills for the labour market is a long-standing problem and is expected to worsen due to the above-mentioned challenges (OECD/CEPAL 2017). However, there is limited knowledge about the impact of skills formation and training (ILO 2016), in great part due to a lack of information and data on training programmes, particularly longitudinal data (Calderón-Madrid 2006; Comyn and Brewer 2018, 27; Crepon et al. 2007, 3; Hirshleifer et al. 2014, 2–3). In the case of Chile, an evaluation committee in 2011 found that studies showing positive results were often misleading because they did not use panel data and thus could not control for individual characteristics through, for example, fixed effects (Comisión Revisora 2011, 23). Therefore, research on the concrete impacts of current training programmes on employment transitions in developing countries is of key importance to recalibrate existing public policies towards the new challenges.
In this paper, we analyse the effects of training on labour market transitions in Chile, using available longitudinal data. We focus on the transitions from unemployment to employment and between different types of employment. The case of Chile is particularly interesting owing to the constant portrayal of this country as a successful case in terms of educational achievement and employment in the Latin American context, as well as its characteristic pro-market labour training system, which has come under increasing criticism (see Bogliaccini and Madariaga 2021; Sehnbruch 2006). Using individual-level panel data spanning seven years of individuals’ work trajectories and training instances, we estimate the average effect of attending training courses while unemployed on individuals' yearly ratio of unemployment. In addition to this, we explore whether training improves the probability of workers changing occupational categories. Our results suggest that there is a small but still significantly positive effect of training, of about 4.3 to 4.5 percentage points, in reducing post-training unemployment events. The baseline – pre-treatment – yearly average unemployment for individuals with at least one month of unemployment during the period between 2009 and 2015 is 3.3 months. Post-training yearly unemployment among individuals attending training while unemployed is, on average, reduced by half a month. For employed workers, results show how training occurs mostly between highly educated workers or workers in very specific occupations. 
The paper is structured as follows. First, we review the literature on the relationship between skills formation/training and labour market outcomes, focusing on the effect of training on employment transitions. Second, we describe our case, data and model specifications. Third, we present and discuss the results of the model estimations. Finally, we provide an assessment of the results of this study considering contemporary labour market challenges.


Skills and labour markets
Since the seminal contributions of Jacob Mincer, Thomas Schultz and Gary Becker in the 1960s, the study of the relationship between human capital and labour markets has gained wide notoriety. Studies have evolved from general assessments of the labour market outcomes of human capital and the relationship between education and development (Barro and Lee 2015), to more specific research on the investment in skills under different conditions of labour market imperfections (Acemoglu and Pischke 1999; Leuven 2003); the relationship between skills, tasks and technology (Goldin and Katz 2008); the type of skills acquired in different educational processes (Hanushek and Woessmann 2015); and the impact of different institutional characteristics of training systems on the type of skills acquired and related industry developments (Iversen and Soskice 2001; Estevez-Abe 2005), among others. In this literature review, we concentrate on showing the relationship between skills and employment, the case for training policies targeted at the disadvantaged, and studies of the impact of training policies on diverse employment outcomes.
Skills, training and employment
There is a widespread idea that more years of schooling are related to better labour market outcomes, including employment and earnings. The literature considers education and the skills acquired in educational environments to be the key to understanding differentiated labour market performance, higher overall productivity and economic growth (Barro and Lee 2015; Hanushek and Woessmann 2015). While skills are usually associated with educational level, Acemoglu and Pischke (1999, 112–113) argue that most businesses, and especially those associated with the knowledge economy, require specific skills that cannot be provided by general-purpose education. In this case, organizations require continuous learning processes that are best served through targeted training, often but not exclusively in-firm. Therefore, while formal education provides an important foundation and several work-related competencies, concrete job market skills are often acquired through training programmes. In short, companies “hire for attitude, [and] train for skills” (Taylor 2011).
There are many definitions of training in the literature because concrete training experiences and modalities vary widely (Wilson 2013; Fitzenberger et al. 2010; Comyn and Brewer 2018, 25). It is generally accepted, however, that training differs from formal education not only in the modality but also in the type of skills that are acquired. More importantly, training may help individuals improve their labour market chances in three ways (Hirshleifer et al. 2014, 21): (i) it may increase human capital through the provision of new skills; (ii) it may help certify skills that individuals already have; or (iii) it may teach individuals strategies for finding new jobs. In this context, training has been singled out as one keyway through which countries can adapt to present-day technological transformations (James et al. 2013, 243-244; Comyn and Brewer 2018. cf. Livingstone 1999).
Although training is closely related to the adaptation to highly demanding international markets and new technologies, training is also commonly used to improve the labour market chances (employment, formality, earnings) of populations that are affected by different kinds of vulnerabilities. These include people with low formal education, those too young or too old, minorities facing discrimination in the labour market, or those with high family and care responsibilities (Wilson 2013, 10; Kallberg 2009, 10; Crépon et al. 2007, 2; Kallberg 2009, 10). Importantly, labour market vulnerabilities often intersect, that is, those with lower or no qualifications tend to accumulate other barriers to work such as disability, caring responsibilities, or belonging to ethnic minorities (Wilson 2013, 17). What is more, labour market vulnerabilities may not only affect people who directly suffer from them but can also be passed on to their offspring, producing cumulative disadvantages across generations (Lindemann and Gangl 2019). Research suggests that training probabilities are strongly related to these vulnerabilities. In fact, having experienced longer unemployment spells decreases the probability of entering training (Crépon et al. 2007, 10). Today, the removal of institutional protections resulting from the decline of unions, labour laws and other transformations discussed above have implied that training as lifelong learning has become increasingly important as a determinant of life chances (Kallberg 2009, 10; see Livingstone 1999). 
In sum, due to existing labour market vulnerabilities, cumulative disadvantage and widespread labour disparities, several authors highlight the key role of training to improve labour market chances and outcomes (Wilson 2013, 17; Dixon and Crichton 2006, 1; Acemoglu and Pischke 1999, 112–113). In fact, active labour market policies, where training is a key component, are increasingly designed to help these more disadvantaged workers (Wilson 2013, 5). 
The effects of training on employment: a review of results
Existing evaluations of training policies have found mixed results at best, or no results at worst, in relation to their effect on employment outcomes (Wilson 2013, 5). As we will see, the range of possible design features of training programmes affecting different outcomes is a crucial source for this. Regarding the outcome of interest, most evaluations concentrate on unemployment-to-employment transitions, distinguishing between how rapid the re-entry into the labour market is. However, other possible dependent variables include the duration of future employment, the quality of future employment and the duration of current and future unemployment spells. Some studies even concentrate on the probability of entering employment programmes. The least covered, albeit no less important, is the cost-effectiveness of programmes (Wilson 2013, 24). The latter is even more important if we consider what authors call deadweight effects, that is, that often results may have happened even in the absence of an intervention (ILO 2016, 103).
Reported results tend to vary by programme characteristics, participant characteristics, or by the institutional characteristics of the countries where these programmes take place (see Comyn and Brewer 2018, 25). Regarding the first, Wilson (2013, 7) highlights that “it is program design that matters most” for results, and particularly, the size and duration of programmes (Wilson 2013, 22). Authors underscore that, in general, smaller programmes that can be tailored to local labour markets are more effective than larger-scale ones. On the other hand, they point to a trade-off between short-term and longer-term employment gains: while longer programmes reduce short-term employment gains, what the literature calls the “lock-in” effect or the decrease in job search for the duration of the training programme, they increase employment chances and duration in the longer run (Fitzenberger et al. 2010; Crépon et al. 2007, 4–5). This may, in fact, be one key explanation behind studies that find no or negative effects of training (Wilson 2013, 7–8). Authors wonder, therefore, whether this short-term lock-in effect is an inevitable consequence of participating in training programmes and a necessary one for achieving better longer-term results (Wilson 2013, 14; Fitzenberger et al. 2010). In any case, authors highlight that those results are relatively short-lived after the termination of the programme. In the long run, effects tend to fade out rapidly, with the moment of phasing out of benefits varying between three to six years after the termination of the training programme (Hirschleifer et al. 2010; Richardson and van den Berg 2002; Wilson 2013, 18; Fitzenberger et al. 2010). 
Conversely, effects can also vary by quality of employment, that is, effects can change if we consider finding a “sustained” job—as opposed to “any job” (Calderón-Madrid 2006, 4; Crépon et al. 2007; Dixon and Crichton 2006). Criteria for assessing job quality after training include the occupational category, being formally employed and the income earned from formal jobs (Hirshleifer et al. 2014, 14). The quality of training is also considered as measured by its duration: Crépon et al. (2007, 4-5) find that the longer the programme, the longer-lasting its effects. 
Another design feature that affects results is the orientation to labour market demands and the employer's input. The more programmes are oriented to labour market demands as opposed to their supply, the better they integrate the concerns of local employers and the better the results they achieve (Wilson 2013, 20; Comyn and Brewer 2018, 1; Crépon et al. 2007, 6–7). Another source of different results is whether courses are operated by a private or a public provider (Hirshleifer et al. 2014, 22-23) or whether they are performed mostly in school or work environments and include some kind of apprenticeship system (Comyn and Brewer 2018, 10). The best mix of characteristics in this regard are programmes that combine on-the-job training and work experience, job assistance and contact with employers, as well as certification and recognition of qualifications by employers plus apprenticeship systems (Wilson 2013, 6–7). All in all, however, it is not clear exactly which design aspects have positive or negative results and what labour market outcomes might be achieved. 
The second source of consideration for the outcomes of training programmes is the institutional characteristics of the countries in which they take place, such as how regulated labour markets are, the type of welfare/family policy benefits, employment protection and the presence of trade unions. Likewise, the literature has no clear answers to these: while some point to more flexible labour markets and institutional conditions as more conducive to effective training (Wilson 2013), others point to more protective labour markets to increase the probability of training (Arulampalam and Booth 1998, 3–4; Smyth 2018, 8–9; see Acemoglu and Pischke 1999).
Finally, the third type of study concentrates on how the personal characteristics of trainees affect the results of training, including: prior employment experience; education levels, and age (Dixon and Crichton 2006; Veinstein and Sirdey 2016, 8; Crépon et al. 2007, 2–3; Wilson 2013, 17). These studies also show contradictory results. For example, Wilson’s review concludes that, while younger adults are more likely to receive training, training courses that target the young are less effective than programmes that do not target by age or that are aimed at older people (Wilson 2013, 15). She attributes these poorer results among younger trainees in part to the attitudes to work among disadvantaged young people (Wilson 2013, 15). Other authors highlight that the young and those with a lower educational level are those who benefit most from training (for example, Crépon et al. 2007, 22). Likewise, Ryan (2000 in Comyn and Brewer 2018, 11) finds that, compared to school-based vocational pathways, apprenticeships tend to yield greater advantages in the early stages of the individual’s working life.
With respect to education and socio-economic status, Veinstein and Sirdey (2016, 8) report that undereducated young people find it harder to obtain stability in their newly acquired jobs after being trained, as opposed to those with better qualifications, but as Arulampalam and Booth (1998, 8–9) find, more precarious workers receive more training than workers in more stable employment. Conversely, Wilson (2013, 17) cites studies that find positive effects on outcomes for young men without qualifications but little effects for those with higher qualifications. 
With respect to the probability of being trained, younger individuals have a higher probability of receiving training, but this depends on the flexibility of early retirement arrangements: when more flexible, older workers make higher use of training than in more rigid contexts (Fouarge and Schils 2009, 91). Moreover, having experienced recurrent unemployment spells in the past decreases the probability of participating in training (Crépon et al. 2007, 10). While some authors report a higher incidence of training for men (Arulampalam and Booth 1998, 8), others find this to be the case for women (Fitzenberger et al. 2010). Estévez-Abe (2005) argues that what is important is the different types of training and skills acquired rather than the absolute amount. With respect to this, she clarifies that vocationally oriented training programmes tend to suppress demand for female labour in the private sector because of gender segregation in labour market sectors and occupations (Estévez-Abe 2005, 201–202). 
To complicate matters even further, there is no clear evidence that when effects are present, these are attributable to the skills acquired. It may be, for example, that they result from an increase in “self-confidence”, implying that training raises the unemployed person’s perception of his/her own employability (Crépon et al. 2007, 3–4). All in all, evaluations usually have difficulties in assessing creaming effects, that is, programme effects that are associated with treating individuals with a higher chance of succeeding. This is directly related to the difficulty of targeting in these programmes, an issue that we address again below.
Training and active labour market policy in Latin America
Most studies hitherto reviewed concentrate on advanced countries. However, Latin American countries like Chile have a number of differences in terms of institutional characteristics of the labour market and educational/training systems, as well as diverse social structures. These make the functioning of training systems vary. Overall, Latin American labour markets show higher informality, higher labour turnover, higher wage inequality and a lower overall skills level than other regions, including other developing regions (see more on this below). This implies that training in general, and active labour market policies (ALMP) in particular, usually need to aim for a diversity of labour market and social inclusion objectives and comprise multiple interventions and measures (see ILO 2016). In fact, since the 1990s training and ALMP have been increasingly directed to those in chronic unemployment and precarious work. 
Two recent works (ILO 2016; Escudero et al. 2017) make a meta-analysis of programme evaluations in the Latin American region. Results are overall consistent with the rest of the literature: effects on the probability of finding a job tend to be positive in the short/medium term, although they strongly depend on programme characteristics. Among characteristics found to increase positive effects is the existence of on-the-job training, input from employers, competition among providers of training, and longer duration of programmes. Programmes including labour intermediation (public employment agencies) perform better, particularly for the less educated who have lower social capital to find good jobs. Conversely, training programmes are more successful when they target young people and are more successful among women. 
All in all, these evaluations suggest that training programmes, particularly those that are part of ALMP interventions, have a larger impact in Latin America than they do in OECD countries, and that this may be partly explained by their characteristic multiplicity of objectives and interventions (Escudero et al. 2017, 13). Crucially, the highest impact of these programmes seems to be on helping job transitions, particularly improving the quality of jobs.
In the case of Chile, against initial evaluations that found positive effects, more recent ones found inconclusive results on employment and small effects on salaries dependent on the characteristics of the programmes such as duration (longer programmes have stronger effects) and the inclusion of some type of apprenticeship or internship (Comisión Nacional de Productividad (CNP), 135–136; 139; Comisión Revisora 2011, 23; 26–9; 43–44). Sehnbruch (2006, 197), however, reports that some of the positive results – for example in the case of the Chile Jóven programme – may relate to creaming, that is, it targeted individuals that were more likely to improve their situation with a small intervention as opposed to individuals with multiple vulnerabilities. In fact, several evaluations have highlighted problems with the targeting of objective populations when interventions are directed to the most vulnerable (see Comisión Revisora 2001, 31).


Case study, data and model specifications
2.1 Case study
Chile is a paradigmatic case of what Schneider and colleagues (Schneider 2013; Schneider and Karcher 2009) have called “hierarchical market economies”. In hierarchical market economies, the most dynamic enterprises form part of a small segment of large, international business groups, which have diversified their activities between retail, protected public service sectors and extractive industries. These sectors demand little product innovation processes and workforce skills. This is reinforced by a strong segmentation between an elite of protected workers and a mass of mostly informal, unprotected and highly rotating labourers. In this context, training is overall scarce and/or is internalized by large, international enterprises. 
Although Chile is among the countries with the lowest informality in Latin America (29 per cent) it fares well above OECD countries with similar income per capita such as Poland (20 per cent).1 Chile’s high levels of employment protection legislation for regular contracts contrasts with low regulations on temporary hiring, which results in high turnover rates. In fact, Chile ranks third in OECD countries with a higher percentage of people working contracts of one year or less (26 per cent) behind Colombia (34 per cent) and Turkey (27.7 per cent) and far above the OECD average (18.9 per cent).2 At the same time, the country has one of the lowest percentages of long-term contracts, with only 27.6 per cent of workers with contracts of ten years or longer, well below the OECD average of 34.3 per cent. Short job tenure and low costs of dismissal severely affect the incentives to invest in training (Sehnbruch 2006, 174). Beyond these institutional characteristics, a major problem in Chile’s labour market is that personal contacts are still key when searching for jobs. High income and other inequalities as well as strong social segregation impact people’s social capital and become a major hurdle in the labour market trajectories of those in the lowest socio-economic strata (Contreras et al. 2019). 
In terms of education, the focus is on academic programmes leading to high school diplomas and tertiary education directed towards academic tracks. The vocational education track (both at secondary and tertiary levels) has grown in importance over time, although it is directed mostly towards the least advantaged pupils and has been highlighted for its detachment from actual skill demands (Bogliaccini and Madariaga 2021; CNP 2018). This educational system is highly segmented and results from standardized tests showing very poor outcomes in terms of educational quality and the skills acquired through formal educational processes, both when measured at the student level (Programme for International Student Assessment (PISA)) and at the worker level (Programme for the International Assessment of Adult Competencies (PIAAC)) (CNP 2018). Thus, while showing higher attainment rates than the rest of Latin America, and closer to OECD countries, in Chile education quality and inequality issues are more reminiscent of Latin America’s problems (see Bogiaccini and Madariaga 2021). 
Chile’s vocational training system was founded in the 1950s to aid the process of import-substituting industrialization but was significantly overhauled during the Pinochet dictatorship in the 1970s when it was privatized and reorganized around free market orientations (see Sehnbruch 2006). Its importance has grown over time, from around 2.6 per cent of the workforce receiving training in the mid-1960s (Sehnbruch 2006, 176) to about 13 per cent in 2016.3 This system is composed of mostly two modalities provided through the Servicio Nacional de Capacitación y Empleo (SENCE) (National Training and Employment Service). First, SENCE offers training courses for workers, which are wholly financed through tax credits for employers.  This creates an incentive for enterprises to invest in training their workers. Employers decide which workers will receive training and what courses they will participate in and can deduct up to 1 per cent of their wage costs from their tax liability if this amount is used for training purposes. Although designed as a demand-driven programme, in practice employers participate little in the organization and management of training courses (see below). As of 2016, 65 per cent of those receiving training were under this modality. It is worth noting that participation in the franquicia tributaria training programme has decreased gradually, as a new computerized system of identity recognition and control was implemented in 2013, foreshadowing some of the problems that will be discussed later (CNP 2018, 126). 
The second modality consists of publicly funded programmes for retraining the population with low education and employability, including active labour market programmes for the unemployed. They tend to provide longer hours of training and higher expenditure per capita (despite lower per hour expenditure) (CNP 2018, 124–5). In this modality, there is a great diversity of programmes that target the same population and have little connection  between them and to labour demand (CNP 2018, 123). As of 2016, 15 per cent of those trained participated in this modality.  
The SENCE is a public institution in charge of coordinating courses through private or public organizations. Programme provision is made mostly by private institutions or organismos técnicos de capacitación (OTECs) (technical training institutions) with little regulation. For example, according to Sehnbruch (2006, 170–171), the definition of training is so broad that it can include anything from training on health and safety regulations to the more general development of human resources such as personal coaching or the development of interpersonal skills, to specific technical training (for example, on the use of new machinery). Conversely, courses have no minimum duration requirements and can have a duration of anything between one hour to several weeks, months, or even years. This has led to a proliferation of training alternatives without taking account of actual demand, private providers maximizing their profit without regard for service quality, or even outright scandals of enterprises and OTECs profiting from the tax breaks with no actual training taking place (see Rucci, 16–17; Sehnbruch 2006, 198). One study found that, as of 2016, around 12 per cent of OTECs did not survive longer than one year, and only around one third survived longer than seven years (CNP 2018, 128). Finally, the institutional characteristics of Chilean labour markets and a low-regulated training system implies that firm resources greatly determine its ability to access training due to disparities in information (both in terms of long-standing economic trends and knowledge of training opportunities), which contributes to smaller firms training much less (Sehnbruch 2006, 173–174). 
Several reforms have attempted to strengthen the targeting of both training modalities for lower-earning workers and smaller firms, as well as to improve coordination between employer demands and the supply of training courses, to avoid creaming and deadweight costs. The latest reforms included the implementation of a framework for skills certification (Marco de Cualificaciones) that could coordinate qualifications obtained in the formal vocational education system with vocational training courses, therefore strengthening educational trajectories and labour market opportunities. Despite this and the fact that there has been growing interest from governments in reforming the vocational education and training systems, there have been few improvements. In fact, evaluations suggest programmes are still heavily used by higher-earning workers (around one third of those participating in the franquicia tributaria) (CNP 2018, 217), and that the lack of coordination between labour demand and supply and the low quality of courses is chronic. An internal evaluation in 2011 directly recommended eliminating the tax-exemption system and streamlining government-funded training programmes (Comision Revisora 2011). Similarly, government-financed programmes face challenges in targeting their objective population and matching the supply and demand of jobs, have high dropout rates and poor results in terms of increasing employment opportunities (CNP 2018; Comisión Revisora 2011). An important part of these problems relates to the poor results of labour intermediation agencies, a result of the long-standing importance of social capital in finding jobs (CNP 2018, 144). Instead of addressing these problems, governments usually opt to discontinue programmes and design new ones. 
2.2 Data
The Encuesta de Protección Social (EPS) (Social Protection Survey) offers micro-level data on training courses and labour histories. The EPS is a panel survey created to monitor the social protection system in Chile. It is a unique database that follows cohorts over time and allows for inferences at the national level. We worked with panel data between 2009 and 2015. 
The EPS is organized into several issue-related modules. The module on employment histories (module B) incorporates all labour histories in the survey period (2009–2016) for each person (folio). It provides information on the occupation, occupational sector and contractual status of the workers, as well as questions about the reasons for inactivity (for example, maternity, studies and illness) and the period of unemployment. The module on training (module G) contains information on the number and other characteristics of training courses in every survey round. 
In working with the EPS data we made the following decisions: (i) we excluded from the analysis the labour histories (before 2009) of newly incorporated replacements into the 2015 round; (ii) in the case of people with a labour history that spanned more than one year, we coded the information in that labour history for all the corresponding years; (iii) we excluded the information for 2016 because the data were incomplete (available only until April 2016).4
2.3 A descriptive initial picture
Chile has a low incidence of training in the labour force. This is like other Latin American countries but below OECD levels. According to our data, close to 13 per cent of respondents received some type of training between 2009 and 2015 (1,516 people out of a total of 16,906 respondents). Among the economically active population, 90.5 per cent of training occurs among employed individuals, while 9.5 per cent among the unemployed (table 1). The two groups show several differences in terms of their training patterns. In terms of gender balance regarding those trained by labour force status, those who train while employed are mostly men (53.4 per cent), while those who train while unemployed are mostly women (60.4 per cent). In terms of age, those who train while employed are mainly in their mid-career, that is, between the ages of 31 to 45 with close to 39.5 per cent, followed by late-career (46 to 65), with 32 per cent and finally those in their early career (18-30) with less than 30 per cent. Conversely, training while unemployed is concentrated among those in their early career. In fact, these represent almost three quarters of all trainees in this labour force status, followed by late-career (close to 20 per cent). Only 5.4 per cent of those in their mid-career train while unemployed/inactive. These differences coincide with the profile of training programmes for the employed (franquicia tributaria) versus government-run programmes targeted mostly at women and unemployed young people (see more on this below). 
Table 1: Labour force status of participants in training programmes
	
	%

	Employed                                                                                 
	90.5

	Unemployed
	9.5

	Sample size
	1,514


Source: Author's calculations based on the Social Protection Survey 2015.
Note: Employed individuals refer to those not having episodes of unemployment between 2009 and 2015 and who participated in a training instance. The unemployed category is populated by individuals with at least one month of unemployment during the period who participated in a training instance. 
Among those employed and taking training courses, a majority (86.4 per cent) had a written contract while only 13.7 per cent did not. Not having a written contract precludes workers from the benefits associated with the social security system and labour-related protection schemes. Individuals participating in training instances are mostly white-collar workers: scientific and intellectual professionals (22.1 per cent of workers in this category), followed by administrative support staff and technicians and mid-level professionals (table 2). 
Table 2: Training by occupational category
	
	Training (%)

	ISCO occupational category
	No training
	Training

	1. Directors and managers
	92.0
	8.0

	2. Scientific and intellectual professionals
	77.9
	22.1

	3. Technicians and mid-level professionals
	80.3
	19.7

	4. Administrative support staff
	81.3
	18.7

	5. Service workers and vendors in shops and markets
	88.8
	11.2

	6. Farmers and skilled agricultural, forestry and fishing workers
	91.4
	8.6

	7. Officials, operators and craftsmen of mechanical arts and other trades
	88.6
	11.4

	8. Plant and machine operators and assemblers
	87.7
	12.3

	9. Elementary occupations
	92.1
	7.9

	Sample size
	9,396
	1,368


Source: Author’s calculations based on the Social Protection Survey 2015.
Note: Totals calculated on the total number of workers employed in the survey round, corresponding to 10,764 cases. Omitted cases (8) refer to people who do not have information on the variable of interest.
Most courses were funded by the employer (57 per cent), followed by the Government (22.3 per cent), as shown in table 3. Close to 7.5 per cent of respondents self-financed their training course. This means that the sample contains a comparatively high percentage of people taking government and self-financed courses.  As expected, this changes between employed and unemployed, the former taking mostly courses paid by the employer (60.7 per cent), the latter taking mostly government-run programmes (42.5 per cent). As per the institution providing training (table 4), 32 per cent of the courses were taken in specialized OTECs while 26.0 per cent were offered by employers or equipment manufacturers. Another 17 per cent were offered by higher education institutions (universities, professional institutes or tertiary-level technical schools), followed by 7 per cent offered by municipalities and close to 2 per cent by primary or secondary education institutions. For the unemployed, while the OTECs remain the main provider of training (23.6 per cent), the second-most important provider are municipalities (18.1 per cent). 
Table 3: Sources of funding for training by labour force status
	Sources of funding
	Employed
	Unemployed
	Total sample

	
	%
	%
	%

	Employer
	60.7
	19.4
	56.9

	Government
	22.3
	42.5
	24.1

	Person or family
	7.5
	7.2
	7.5

	Labour union
	1.6
	1.4
	1.6

	Other
	7.9
	29.5
	10.0

	Sample size
	1,362
	139
	1,501


Source: Author’s calculations based on the Social Protection Survey 2015.
Note: The sample size corresponds to the total of those trained in the survey round. Omitted cases refer to people who do not have information on the variable of interest.
Table 4: Institution providing the training, course or workshop, by labour force status.
	Institution providing the training
	Employed
	Unemployed
	Total 

	
	%
	%
	%

	Specialized technical training institutions (OTECs)
	32.0
	23.6
	31.0

	Employer or manufacturer of equipment
	26.0
	9.7
	24.0

	Higher Education Institution
	17.0
	14.6
	17.1

	Municipality
	7.0
	18.1
	7.6

	Primary/ Secondary education Institution
	2.0
	11.8
	2.8

	Other
	17.0
	22.2
	17.5

	Sample size
	1,363
	144
	1,507


Source: Author's calculations based on the Social Protection Survey 2015. 
Note: The sample size corresponds to the total of those trained in the survey round. Omitted cases refer to people who do not have information on the variable of interest.
2.4 Empirical strategies
To identify the causal effect of skills formation on unemployment-to-employment transitions, we exploit the panel structure of the EPS data. While some people go through these transitions without investing in skills formation (training), others do invest in skills formation (in other words, receive the treatment). Thus, the identification of the effect of the treatment comes from the comparison of these two groups regarding skills formation.
Our primary estimation strategy is a difference-in-difference design. In our basic estimation, the treatment is binary (0,1) and individuals are assigned to each group depending on their situation regarding skills formation independently of the temporal dimension associated with when the transition occurred. Individuals are assigned to groups only if they have experienced a transition from unemployment to employment. 
Our dependent variable is the ratio of unemployed months a year, regardless of the number of individual unemployment spells. For building the variable, we added the total number of unemployed months each year and obtained a proportion by dividing that number by 12. Due to the annual nature of our data, we are unable to correctly measure unemployment or employment spells.
The only sample restriction we imposed is to exclude individuals with more than 11 months of inactivity during the seven-year period (2009–2015). The rationale for this is to analyse individuals who are part of the economically active population and do not become inactive or only do so sporadically. For example, the EPS categorize as inactive a woman during the months after giving birth.5 Other than for substantive reasons, we made this decision to avoid a construct validation issue with our dependent variable, as we are attempting to approximate a ratio of unemployment duration, where lower values in our dependent variable should unequivocally represent more employment. Not excluding inactive individuals would lead to a situation in which lower values in the dependent variable would combine situations of higher levels of employment or higher levels of inactivity. This would highly bias our results. 
For the analysis of the transition between unemployment and employment, our control group is composed of individuals, aged 18 to 70 years old, with at least one month of unemployment during the period. 
We also model the probability of participating in skills training before and after horizontal mobility between occupational categories. We specifically ask what the probability of participating in skills training is when moving jobs between occupational categories. We run binary logit models to learn such probabilities, interpreting results as discrete changes in the probability of occurrence of a certain outcome. 
2.5 Counterfactual assumption for unemployment-to-employment transition: Parallel trends
In the standard difference-in-differences (DiD) model, checking for the absence of pre-trends simply involves comparing trends in the outcome variable in the pre-treatment period across two groups. While the standard DiD model has two periods (pre- and post-treatment) and two groups (treatment and control), we are faced with multiple periods (individuals complete training courses during different years), multiple dosages (since the same subjects can be treated multiple times), and heterogeneous treatment effects (different types of training courses may have different effects).
 One way to visualize possible pre-trends is to aggregate all training episodes and plot the average months of unemployment per year for the treatment and control groups across windows of before and after training exposure (figure 1). However, a more methodologically appropriate approach, the standard graphical representation in event-study designs, would be to normalize all treatments to a period “0” and compare outcomes before and after that period across groups. We present this in figure 2, which shows the control group having similar average unemployment ratios as the treatment group prior to training exposure in our analyses.
Figure 1: Average proportion of yearly unemployment, treated and control groups

Notes: Average proportion of yearly unemployment is the average of individual records on the ratio of yearly months unemployed for each group. 
The graphical analysis suggests that the parallel trend assumption may hold in our unemployment-to-employment transition framework. However, a more nuanced analysis of the parallel trends assumption is in order. Following Roth (2019), we account for the parallel "pre-trend" condition using an event-study methodology. We provide an event-study type of analysis for comparing the two trends. In this analysis, shown in figure 2, we provide evidence of parallel trends for each period of treatment. For each year, the control group is compared only with the group of treated individuals receiving treatment during that period.
In the case of our analysis of skills formation in contexts of unemployment, the event study set up in figure 2 confirms the existence of parallel trends. Unemployed people with and without instances of skills formation are on similar trends during the skills formation period. Given that the parallel trend assumption holds, the DiD identification strategy does not require the groups with and without training instances to be balanced in terms of observable characteristics. However, in our framework, the comparison of the control variables between these groups might help clarify whether the two groups are similar with respect to a set of observable characteristics. Table 8 below compares the average pre-formation values of our control variables for individuals in the two groups.
Figure 2: Parallel trends assumption evaluation 

Notes: Each figure shows an event-study analysis comparing the treated and untreated groups for the years 2011 to 2014. Zero represents the year when the treatment occurs. The X-axis represents the time to treatment in each group, measured in years. The estimates (dots) and the confidence intervals (vertical lines) allow us to assess the group's differences with respect to the dependent variable (horizontal line at 0 in the Y-axis). Our database begins in 2009 and we allow for two years as a minimum trend for the analysis in 2011 (lower-right quadrant).    
2.6 Estimation for the unemployment-to-employment transition
How does having participated in skills formation affect unemployed individuals? We attempt to measure such an effect using a DiD estimation. Given that we do not have a well-defined level of aggregation in which the treatment occurs because instances of skills formation happen all over the place, we form several treated groups by clustering the treated individuals by year. This design allows treatment in multiple periods. We use two-way fixed effects estimators with heterogeneous treatment effects, following Chaisemartin and D'Haultfoeuille (2020). The baseline econometric specification is the following:

Yit =α+βDit+Ii+Tt +ϵit

where Yit is the outcome of interest for individual i in period t; D is a dummy variable turned on only for the treatment group during the treatment period; I is a vector of individual fixed effects; T is a vector of temporary effects; and ϵ is the error term. The coefficient of interest is β.
 We present two model specifications for dealing with the heteroskedastic distribution of error, after a Breusch-Pagan test (𝝌2=17.03 (0.000)). The widely used robust standard error is calculated as a baseline approach. We also estimate bootstrapped confidence intervals as a robustness check for two reasons: First, the Breusch-Pagan test suggests high levels of heteroskedasticity, under which condition bootstrapped errors might do better. Second, we have a relatively small sample of treated individuals (around 1,500 individuals), for which bootstrapping is a useful robustness check. 
2.7. Estimation for training before/after moving jobs between occupational categories
What is the probability of training around the period of moving jobs between occupational categories? We estimate logit models to learn discrete probability choices and for understanding which categories demand more training. We interpret the model results as discrete changes in the probability of occurrence of a certain outcome. 

1 
         https://www.ilo.org/budapest/WCMS_751321/lang--en/index.htm. Accessed on 4 November 2021.
2 
         Data in this paragraph are taken from the OECD statistics and, unless otherwise stated, they relate to 2018.
3 
         Data on this paragraph comes from the following sources: Persons in training courses from CNP (2018, 128). This data do not control for people participating in training more than once. Data on workforce comes from the Instituto Nacional de Estadística (INE) (National Statistics Institute) (https://stat.ine.cl/Index.aspx?lang=es&SubSessionId=78e0518e-d028-4bf8-8d80-444b7277907c). It examines the March-April trimester. Accessed on 4 November 2021.
4 
         Questionnaire accessed on 4 November 2021: https://www.previsionsocial.gob.cl/sps/biblioteca/encuesta-de-proteccion-social/documentos-eps/.
5 
         Other similar examples refer to the following categories: 16. Vacations or permits; 17. Medical leave; 19. Strike, labour conflict. Questionnaire available at:
 https://www.previsionsocial.gob.cl/sps/biblioteca/encuesta-de-proteccion-social/documentos-eps/. Accessed on 4 November 2021.


Results and discussion
3.1. The unemployment-to-employment transition 
Our results across four main specifications are shown in table 5. We present average results across all periods in the first row. The other rows present fixed effects for each year in the sample. Standard errors are robust in models 1 and 3 and bootstrapped in models 2 and 4.1 
Table 5. Average effect of skills formation in transition from unemployment to employment (robust standard errors and bootstrapped confidence intervals)    
	
	Model (1) 
Robust Std.  Err.
	Model (2) 
Bootstrapped  Conf. Int.
	Model (3) 
Robust Std.  Err.
	Model (4) 
Bootstrapped  Conf. Int.



	Under Treatment=1
	-0.0454*
	-0.0454**
	-0.0437*
	-0.0437**

	
	(0.053)
	(0.039)
	(0.060)
	(0.042)

	Age
	
	
	0.00690***
	0.00690***

	
	
	
	(0.001)
	(0.000)

	Constant
	0.276***
	0.276***
	0.005
	0.005

	
	(0.000)
	(0.000)
	(0.954)
	(0.941)

	Year-fixed effects
	YES
	YES
	YES
	YES

	Observations
	11,349
	11,349
	11,012
	11,012


p-values in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Our results show that, on average, the treatment effect of participating in a skills formation course while unemployed reduces the ratio of unemployed months by around 4.3 to 4.5 percentage points the following years. This difference is statistically significant and stable across specifications. As a benchmark, the average ratio of yearly unemployment in the sample is 0.3, or 3.5 months.2 Models 3 and 4 include age as a covariate, which is significantly associated with the outcome. At a higher age, there is a higher ratio of yearly unemployment. Our main results are robust to the inclusion of age in the models. 
These results speak to works such as Calderón (2006), Crépon, Ferracci and Fougère (2007), or Hirshleifer et al. (2014). Overall, results are consistent with the idea, underlined in the three pieces of research, that training may have a positive impact on employment transitions. For his study in Mexico, Calderón finds that training reduces the time needed for finding jobs for females by about 35 per cent and increases employment spells for females and males. Crépon and colleagues find no effect of training on unemployment in their analysis of the French case, but a positive and statistically significant effect of training on the duration of subsequent employment spells. Employment spells last about a year longer for those individuals who have participated in the training. Hirshleifer (2014) and colleagues find, in their analysis of Turkey, a positive short-term effect of being selected for a privately offered training course on employment of about 4 to 6 per cent relative to the control group. 
Our output measure does not allow us to evaluate the duration of employment or unemployment spells, but provides a year-based estimate of success in being employed. In line with the above-mentioned research pieces, we find a mild but positive effect in the months during a year when trained individuals are employed with respect to their past trends. We also show that these trends are comparable between treated and control groups.  
3.2 Training when moving jobs between sectors
The incidence of skills training on job transitioners is almost nil. For the universe of individuals transitioning jobs between occupational categories, we observe which arrival (model 2) or departing (model 1) categories have a significantly different training incidence than the baseline category for arriving at it or departing from it. We defined this baseline category to be “service workers and vendors in shops and markets” (see table 5 for a list of occupational categories) because it is usually a large category demanding general skills, with limited formal training.  
 The model proposed for this analysis is a binomial logit model. The results are interpreted based on the analysis of the probability of change in the dependent variable (between 0 = non-trained and 1 = trained) given a change of one unit in the independent variable, with all other variables remaining constant at their mean values: Pr (Y = 1|x) (Gelman and Hill, 2007). A first analysis conducted at the centre of the data, the point at which the slope of the logistic curve is most pronounced, reveals the maximum magnitude of the effect of each independent variable on the occurrence of training. At the centre of the data, the probability of occurrence of training when transitioning, in comparison to baseline category, is estimated as the beta coefficient shown in the model divided by 4.3 For example, for model 1 in table 9, the probability of training of “technicians and mid-level professionals” before transition is 18.5 per cent higher than in "elementary occupations”. This difference is statistically significant.  We analyse the results below.
 The meaning of training before leaving an occupational category or after arriving at an occupational category has very different meanings that need to be laid out. When training after arriving in a new category, this training can usually be assumed to be paid by the new employer. These types of training tend to occur in highly skilled categories where investments in skills could be protected from intra-sector firm competition for talent. It is less likely to occur where sector or industry-specific skills prevail, and more likely to occur when firm-specific skills prevail. Consistently, training after transition is statistically significant – compared to transitioning into the baseline category – when transitioning into the category of scientific and intellectual professionals, or the category of officers, operators and craftsmen of mechanical arts and other trades, where specific skills are often needed (model 2). 
 Training before changing categories has more of an individual strategic component. This type of training is less likely to have been paid by firms. It may be part of a strategy oriented to self-employment. Consistently, table 6 shows the only transition that is associated with a training instance before changing jobs that is statistically significantly different from transitioning into the baseline category is transitioning into the category of technicians and mid-level professionals (model 1).   
 Significantly, from a substantive standpoint, for most categories, workers transitioning to a new category do not participate in training more often than workers transitioning to the category “elementary occupations”, a general skills-based category. This is consistent with the overall character of the labour market in Chile (and Latin America), where, except for a few categories, the labour force is low-skilled, and the labour market mostly requires general and soft skills. This is also consistent with the previously found small but positive effect of training in finding a job when unemployed. 
Table 6: Training before and after moving jobs between occupations
	
	Training before transition
(1)
	Training after transition
(2)

	 Managers and directors
	-0.185
	1.023

	
	(-0.29)
	(1.29)

	 Scientific and intellectual professionals
	0.630
	1.154*

	
	(1.79)
	(2.31)

	Technicians and mid-level professionals
	0.739*
	0.297

	
	(2.50)
	(0.81)

	Administrative support staff
	-0.242
	0.325

	
	(-0.68)
	(1.04)

	Farmers and skilled agricultural, forestry and fishing workers
	0.236
	

	
	(0.35)
	

	Officers, operators and craftsmen of mechanical arts and other trades
	0.236
	0.677*

	
	(0.65)
	(2.09)

	Plant and machine operators and assemblers
	0.591
	0.330

	
	(1.72)
	(0.86)

	Elementary occupations
	0.0869
	

	
	(0.31)
	

	
	
	

	Age
	-0.00834
	-0.0160

	
	(-1.06)
	(-1.45)

	Female
	-0.0224
	-0.124

	
	(-0.13)
	(-0.54)

	Contract
	0.597*
	0.591

	
	(2.15)
	(1.61)

	
	
	

	Mother's education: Primary
	-0.0875
	1.147

	
	(-0.20)
	(1.11)

	Mother's education: General secondary 
	0.0366
	1.255

	
	(0.08)
	(1.21)

	Mother's education: Technical secondary 
	-0.210
	0.920

	
	(-0.39)
	(0.82)

	Mother's education: Technical tertiary 
	0.432
	1.134

	
	(0.79)
	(0.98)

	Mother's education: Tertiary university
	-0.637
	1.950

	
	(-0.94)
	(1.77)

	Constant
	-2.394***
	-4.131***

	
	(-3.64)
	(-3.43)

	Observations
	1,487
	1,529


t statistics in parentheses. Baseline category for occupations is “service workers and vendors in shops and markets”; baseline category for mother’s education is “no education”. 
* p < 0.05, ** p < 0.01, *** p < 0.001

1 
         Table A1 in the Appendix shows models 5 and 6 in which we lose the requirement of fixed effects by aggregating such effects to the treatment and control group levels, not incorporating yearly fixed effects. We do this in response to a review. Results are robust to this alternative specification.
2 
         The sample only includes individuals with at least one month of unemployment between 2009 and 2015, and with a maximum of 11 months of inactivity during that period.
3 
         At the maximum of the logistic curve,  βe0(1+e0)2=β4


Conclusion
This article primarily explores the effect of training among the unemployed on their ability to achieve greater retention in jobs after returning to the labour market. We find there is a small but still significant positive effect of training, of about 4.3 to 4.5 percentage points, in reducing post-training unemployment events: roughly half a month by year. Then, for employed workers, we describe the incidence of training when workers change jobs between occupational categories. In line with the previous analysis, the picture portrayed suggests training occurs mostly among highly educated workers (professionals) or workers in occupations with high demand for specific skills (machine operators), which are hardly abundant in the Chilean or Latin American labour markets. 
This overall picture is in line with previous knowledge of the region in terms of the scarcity of training, mostly because of a lack in demand for training. However, the moderate but positive results support the argument about the importance of lifelong learning and the need to focus on policy that increases the incidence of training in the labour market. While the likes of the labour market in Chile (and Latin America) suggests there are few incentives for firms to invest in training, there is also evidence about the importance of this kind of social investment for boosting not only job tenure but, in the medium term, productivity as well. This strengthens previous results in terms of active labour market policy highlighting the need to establish programmes with multiple objectives and interventions in order to improve the chances of success and avoid problems such as deadweight costs and/or creaming because of problems with targeting interventions (see ILO 2016). At the same time, it reinforced the need to take programme design into consideration, particularly the duration of training programmes, the input from employers to enhance matching between supply and demand of skills, as well as the importance of labour intermediation to overcome social capital problems among those most vulnerable.
Results are consistent with initial expectations drawn from the specialized literature, which tend to find moderate and short-term effects of training on employment indicators. Finding results that are consistent with the literature in a context of the low incidence of training could be seen as an important result speaking to state efforts in improving training policies oriented not only to employed individuals, where most of the training efforts are undertaken nowadays in Chile, but also for the unemployed (only 10 per cent of all training instances in our sample). Digitalization and the expansion of the internet network and technology should be identified by governments as powerful allies in expanding training opportunities for the unemployed. In markets such as in Chile, where long-term unemployment – and thus low levels of dynamism in the labour market – is moderately high, efficacy in training for the unemployed is an encouraging result. It suggests a growing importance of training policies in the future, particularly in the context of technological transformations that will bring additional challenges for long-standing social ills. 


Annex
Table A1. Average effect of skills formation in transition from unemployment to employment, no year-fixed effects (robust standard errors and bootstrapped confidence intervals)    
	
	Model (5)
Robust Std. Err.
	Model (6) 
Bootstrapped Conf. Int.



	Under treatment=1
	-0.0488**
	-0.0488**

	
	(0.029)
	(0.019)

	Age
	0.035***
	0.035***

	
	(0.000)
	(0.000)

	Constant
	0.138
	0.138

	
	(0.000)
	(0.000)

	Year-fixed effects
	NO
	NO

	Observations
	11,012
	11,012


p-values in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
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