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Abstract
The introduction of mandatory health insurance in developing countries is often questioned because of the difficulties in enrolling self-employed workers, who represent a segment of the labor force that is increasing in size. Partial population coverage, coupled with adverse selection effects, raises serious concerns about the financial viability of social health insurance schemes. Despite these difficulties, an increasing number of developing countries have implemented social health insurance schemes with the aim of attaining universal health coverage and improving access to health services. In Colombia, major health sector reform was launched in 1993 with the extension of mandatory social health insurance as its cornerstone. In this paper, we assess the impact that Colombia’s health sector reform had on the enrollment of self-employed workers in the social health insurance scheme. We use two national-level Living Standards Measurement Surveys conducted in Colombia in 1997 and 2003, respectively, and find that health insurance enrollment rates among the self-employed increased considerably between the two time periods, although evidence of adverse selection observed in 1997 continued to be present in 2003. We identify several factors that may explain the change in these enrollment patterns, and we discuss measures to combat adverse selection.
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1. Introduction

Self-employed workers constitute a large and increasing part of the labor force in most developing countries (ILO, 2005). In Latin America, they accounted for between 25% and 46.6% of the worker population in 2000 while, in Colombia, they made up approximately 38.5% of the labor force that year (Maloney and Nuñez, 2003; Tannuri-Pianto et al., 2004; Gindling and Terrell, 2004). Many self-employed workers are uninsured. The reasons why the self-employed do not enroll in public health insurance schemes vary. Some are not able to afford insurance premiums, while others are not willing to contribute a significant percentage of their incomes to finance social health insurance schemes that do not meet their priority needs. Other self-employed workers enroll in private health insurance schemes instead of public schemes—although this phenomenon is observed mainly among high-income individuals in the formal sector. 

The relatively low rate of health insurance among the self-employed is a matter of concern for the governments of both developed and developing countries (Perry and Rosen, 2001). One of the reasons for this concern is the fact that the lack of health insurance leads to worse health outcomes (Levy, 2002; Institute of Medicine, 2002). In addition, in developing countries in particular, the enrollment of the self-employed in social health insurance schemes is crucial to the financial sustainability of the system as well as the adequate functioning of its solidarity mechanism. Securing the contribution of the self-employed is especially critical in contexts where fiscal evasion is common and the informal sector is large. 

Because it is not easy to enroll the self-employed, the introduction of mandatory social health insurance schemes in developing countries has been questioned and debated repeatedly. In spite of this, mandatory social health insurance exists in many Latin American countries (Argentina, Chile, Colombia, Costa Rica, Ecuador, Mexico, and others) and in countries such as Algeria, Tunisia, and Lebanon. Furthermore, it is increasingly being adopted in developing countries and transitional economies (China, Croatia, Morocco, Indonesia, Poland, and Vietnam) as a way to increase coverage and deal with scarce resources, the lack of access to health care services, and rising medical costs (Gottret and Schieber, 2006). 

Colombia was a pioneer in the introduction of mandatory social health insurance with its 1993 adoption of “structured pluralism and managed performance”
 to reform its health care system. The reform was intended to generalize participation in the social health insurance scheme and increase competition in the delivery of services. Because this reform is seen as a paradigm to be followed by others, it has been extensively analyzed and studied (Jaramillo, 2002; Trujillo, 2003; Rodríguez-Monguío and Infante Campos, 2004; Trujillo et al., 2005; Castano and Zambrano, 2006; Ruiz et al., 2007). However, none of the studies to date has assessed enrollment patterns of the self-employed in the social health insurance scheme during the reform process. Yet, understanding the relationship between the health care reform in Colombia and the enrollment of the self-employed in the health insurance scheme is important. In part, this is because the self-employed represent a large proportion of the working population. In addition, informal employment constitutes a high percentage of total employment. In 2000, employment in the informal sector represented 54.9% of total employment. Furthermore, affiliate evasion (failure to pay) and contribution evasion (lower payment than the actual contribution due) have been present during the Colombian reform (Rodríguez-Monguío and Infante Campos, 2004). Ensuring the contribution of self-employed enrollees is, therefore, a key step in guaranteeing the financial viability of the system. 

In this paper, we use household data from 1997 and 2003 to analyze the factors influencing the enrollment of self-employed workers in the social health insurance scheme during the Colombian health care reform process. We find that enrollment rates among the self-employed increased considerably between 1997 and 2003. There is evidence of adverse selection in 1997, with the high-risk self-employed enrolling in the health insurance scheme, while adverse selection continues to be present in 2003. A study by Trujillo (2003) finds some evidence of adverse selection in 1997. However, no empirical evidence on this issue is available after 1997. We also present and analyze a set of measures undertaken by the Colombian government that may have contributed to the increase in the number of insured self-employed, and we discuss additional measures to combat adverse selection.

This paper contributes to the literature on self-employment and health insurance, which is a relatively understudied area. Only a few papers have studied trends in the enrollment of self-employed workers in health insurance plans, and they have analyzed the effects of taxes or subsidies on the decision of these workers to participate in the plans (Harvey and Monheit, 1993; Gruber and Poterba, 1994; Selden, Forthcoming). Furthermore, none of these studies has focused on developing countries. To our knowledge, this is the first paper to consider self-employment in the context of health insurance reform in low- and middle-income countries.

The paper is organized as follows: The next section summarizes the 1993 health sector reform carried out in Colombia. A description of the methodology is then presented, while the penultimate section presents the data, variables, and primary results. Finally, we discuss these results and present some policy implications.

2. The Colombian Health Sector Reform

Prior to the 1993 health sector reform, Colombia, like most countries in Latin America, was characterized by a segmented health care system divided into three different categories: the Ministry of Health, the social security institute, and the private sector (Londoño and Frenk, 1997). In this system, individuals covered by a health care plan were either those employees whose companies/public institutions paid part of their contribution (social security) or individuals who paid for private insurance. About 15% of the population was covered by social security, and 15% had private insurance (Zukin, 1985). The rest of the population resorted to the services of the public health system, which provided free or low-cost care in institutions financed by the government. 
In addition to segmentation, by the beginning of the 1990s, the Colombian health care system was also facing problems regarding low levels of insurance coverage and access to health care services, inequity in the distribution of public subsidies for the health care sector, a low quality of services in government health care facilities, and inefficiency in the use of public resources for health care. 

Law 100, passed in December 1993, sought to address these problems through the creation of a new health care system. This new system is characterized by universal national health insurance coverage with cost-sharing between the insured and the insurance entity on the financing side and a pluralistic system of provision of care involving both private and public providers on the supply side. In the new system, all Colombians are entitled to choose a health insurer, and they have the right to access a standard package of health care services. In order to achieve universal coverage, the mandatory contributory scheme is combined with a subsidized plan. Coverage under the subsidized plan is more limited than it is under the contributory scheme.

The subsidized plan covers the poor and those unable to contribute, who are selected based on a proxy-means test. This plan is financed through general revenues and part of the payroll contributions from the contributory scheme members, which introduces an element of equity and redistribution in the system. 

The proxy-means test, named SISBEN (Selection System of Beneficiaries for Social Programs), was designed to provide local governments with a technical tool that could be used for targeting social subsidies, including health subsidies, to the most vulnerable members of the population. A SISBEN index is calculated at the household level based on questionnaires administered to household members. According to the score of the index, the household is classified into one of six groups, with SISBEN Level 1 being the poorest. Individuals who are grouped into SISBEN Levels 1 and 2 are eligible to become members of the subsidized plan. 

Participation in the contributory scheme is mandatory for all workers (and their spouses and children are also covered). This includes public and private sector employees, as well as self-employed individuals who earn more than two times the minimum monthly wage. Workers become members of the contributory scheme by enrolling in one of the Health Promotion Entities (HPEs). HPE affiliation is contingent upon the payment of a monthly contribution equal to 12.5% of wage income, shared between employer (8.5%) and employee (4%). One percent of this contribution is directed to the financing of the subsidized plan. Self-employed individuals are required to pay the entire 12.5% contribution.

HPEs are responsible for the collection of monthly contributions. Contributions are pooled in a single equalization fund, FOSYGA (Solidarity and Guarantee Fund), which in turn channels risk-adjusted premiums known as capitation payment units (CPUs) to the HPEs for each enrollee. The CPU is risk adjusted for age, gender, and geographic location. Contributions as percentage of income are fixed, promoting quality competition rather than price competition among insurers. HPEs can be private (not-for-profit) or public.

Coverage increased dramatically during the early years of the reform process, growing from 15.7% of the population in 1990 to 57% in 1997 (Ruiz et al., 2007). This expansion was mainly due to the enrollment of new family members in the contributory scheme and the coverage of the poor in the subsidized plan. Nonetheless, this increase in coverage was coupled with the evasion of many workers who chose not to enroll in the contributory scheme (Trujillo, 2003). 
Between 1998 and 2001, the number of workers covered remained stagnant. This was partly the result of a macroeconomic recession that caused a reduction in formal employment, affecting enrollment in the contributory scheme. Official unemployment figures (8.7% and 12.1% in 1995 and 1997, respectively) increased to 15% and 20.2% in 1998 and 2000 (Rodríguez-Monguío and Infante Campos, 2004). Thus, by the year 2000, roughly half of the population was covered, either by the contributory scheme or the subsidized plan (Castano and Zambrano, 2006).

Economic recession was accompanied by affiliate and contribution evasion, as well as fraudulent enrollments (Gottret and Schieber, 2006). In the year 2000, 7.4% of the contributory scheme’s potential members were beneficiaries and not contributors. Of the evasion estimated for that year, 43.3% resulted from enrollee evasion in the contributory scheme. (Salazar et al., 2001; Rodríguez-Monguío and Infante Campos, 2004). Thus, it is estimated that between 24.5% and 10% of potential income did not enter the health care system due to income under-reporting in 1997 and 2000, respectively. Additional evasion resulted from the hiring of self-employed workers, who were not required to make social security contributions. Moreover, many firms in Colombia subcontract to company consortiums, which have the capacity to show non-existent labor associations and a high percentage of independent workers (Salazar et al., 2001).

There are two main explanations for the evasion and low participation by workers. Income payments to the contributory scheme were initially made separately from those made to pension and unemployment insurance schemes. Therefore, even though participation was mandatory, it was not tied to other components of the social security system. Also, the workers who decided to opt out of social health insurance were mostly self-employed or working in small businesses, and it was more difficult for the government to monitor them compared to workers in the formal sector and in large businesses. 

The presence of fraudulent behavior in the health care system may also be explained by institutional weakness regarding collection procedures, and the lack of timely processing and dissemination of information, which undermined the system’s capacity to supervise and control the HPEs. 

The lack of proper enforcement of enrollment in the contributory scheme and the fraudulent behavior was accompanied by the lack of incentives for the self-employed to enroll, given that these workers are supposed to pay the entire 12.5% of wage income as their contribution. In addition, since the income contribution was not adjusted for health status or family size, workers with poor health or large families were more likely to join the scheme (i.e., negative selection) (Panopoulou, 2002). All of these factors threatened the financial sustainability of the health care system. 
In response to these problems, between 2000 and 2003, the Colombian government launched a set of measures aimed at enrolling the self-employed, reducing evasion, and addressing fraudulent enrollment. Thus, in 2002 and 2003, Decree 1703 and Law 797 were approved, respectively. In Colombia, public and private employers are required to demand proof of enrollment in social health insurance for any self-employed worker they may hire before the signing of a contractual agreement. Decree 1703 formed the basis of a system of sanctions for employers who employ uninsured self-employed workers (e.g., consultants). At the same time, Decree 1703 promoted group enrollment for self-employed individuals who are members of authorized cooperatives (e.g., taxi drivers and coffee producers). Finally, Law 797 of 2003 (and its Decree 510 of the same year) stipulated that the pension system and the contributory scheme had to share a common income base. These regulations were coupled with the strengthening of supervision and monitoring mechanisms to detect fraudulent membership in the subsidized plan. 

3.
Empirical Specification
In Colombia, demand for health insurance can be analyzed as the individual choice between enrolling in the social health insurance scheme or not enrolling, because, despite the mandatory character of the insurance, there are still many people who do not comply with the law, and the government lacks the necessary mechanisms to enforce universal coverage. As mentioned before, we are focusing on the decisions made by the self-employed. 

3.1.  Theoretical Framework and Estimation Method

The decision of a self-employed worker to enroll or not enroll in the contributory health insurance scheme can be framed within the economic model of discrete choice between insurance and no insurance that describes the decision process of an individual who is an eligible contributor introduced by Cameron et al.,1988. 

Like Bertranou (1998) and Trujillo (2003), we assume that the integration over individual health status can be written linearly, so that the function for the enrollment (ENR) in the contributory health insurance scheme can be represented by the following equation:

ENR = 1 if ENR* > 0 and 0 otherwise

where

ENR* = β1H + β2S + β3F + β4C + ε
We adopt a latent dependent variable approach in the modeling of the enrollment decision where ENR* is positive only if the self-employed worker is enrolled in the contributory scheme and the enrollment equation is a function of the individual’s health status and that of his/her dependants (H), his/her socio-economic and demographic characteristics (S), his/her household characteristics (F), community factors (C), and an error term (ε). This model permits us to evaluate selection by health status by examining the sign of the coefficient β1. We use a probit specification to estimate the model, taking into account the sample design that involves clustering at the municipal level. 
3.2.  Data and Variables

We employ two National Surveys of Quality of Life (NSQL) carried out in Colombia in 1997 and 2003. These surveys follow the Living Standards Measurement Survey (LSMS) methodology implemented by the World Bank. They include a set of questions on the presence of chronic conditions, self-reported health status, and the socio-demographic characteristics of respondents. The unit of analysis is the individual, but we limit our analysis to self-employed workers. 

We consider individuals who define themselves as independent workers, day laborers, farmers, independent professionals, and employers to be self-employed. In the sample, we include the self-employed that belong to households classified into SISBEN Levels 3, 4, 5, and 6. Individuals who belong to households classified into SISBEN Levels 1 and 2 have the right to enroll in the subsidized plan and have no obligation or incentives to enroll in the contributory scheme. Our sample consists of 3,690 observations in 1997 and 10,692 observations in 2003 (see Table 1). 

Table 1. Sample Definition

	
	1997
	2003

	
	No. of observations
	No. of observations

	Total sample
	      38,516
	       85,150

	
	18 years old or older
	
	22,785 (59.1%)
	
	55,105 (64.7%)

	
	
	Self-employed
	
	
	8,225 (21.3%)
	
	
	18,147 (21.3%)

	
	
	
	SISBEN Levels ≥ 3
	
	
	
	3,690 (9.6%)
	
	
	
	10,692 (12.5%)


Note: Numbers in parentheses are percentages of the total sample. 

According to the law, every self-employed worker who earns more than two times the minimum monthly wage (344,010 Colombian pesos and 664,000 Colombian pesos in 1997 and 2003, respectively) is required to enroll in the contributory scheme. We choose to use the SISBEN criterion instead of monthly wages to define eligibility for the contributory scheme for two reasons. First, SISBEN is a composite welfare index that better reflects the socio-economic status of a household compared to wages alone. Second, the wage variable tends to be underreported in household surveys. In effect, when using the wage criterion, the sample size is reduced to 578 observations in 1997 and 1,373 observations in 2003, thus posing serious considerations for sample selection. 

In order to calculate the SISBEN index, we use the 1997 and 2003 survey data. The SISBEN index is a welfare index derived using the statistical algorithm of Principal Components Analysis. The final subset of variables selected by the algorithm is supposed to be the most efficient in predicting household welfare differences and poverty levels. The index was calculated at the onset of reform using data from a 1993 household survey (for more details see Velez et al., 1998).
 Variables can be roughly grouped into four groups: the housing group; the public service group; the human capital and social security group; and the demographic, income, and occupational group. Each factor, in turn, includes three to four variables. For example, the housing group includes variables on home appliances, wall material, floor material, and roof material, while the human capital and social security group includes the schooling and social security status of the highest income earner, as well as the average schooling for all household members. The variables correspond to certain household or household member characteristics, and relative values/points are assigned to each of these characteristics. The sum of all points provides the household SISBEN index score. The index can take any value from 0 to 100. The higher the score of the index, the better the socio-economic level of the household. 

Table 2. Insured and Uninsured Individuals, 1997 and 2003

	
	1997


	
	
	2003
	z-value for 1997-2003 

difference

	
	N
	%
	
	N
	%
	

	Insured
	1,492
	40.4
	
	6,079
	56.9
	-17.40***

	Uninsured 
	2,198
	59.6
	
	4,613
	43.1
	


Note: *** Statistically at a 99% confidence level. 

Table 2 presents the change in the proportion of insured self-employed individuals between the two years of analysis. The proportion clearly increased between 1997 and 2003, jumping from 40.4% to 56.9% of the total self-employed individuals in our sample. We chose to estimate the probability of enrollment for the self-employed for the years 1997 and 2003 precisely because these two years represent the “before” and “after” for the measures undertaken by the government to increase enrollment and reduce evasion in the contributory regime. In addition, we benefit from the availability of the same type of data in these two years. 

The central hypothesis of this analysis is that the self-employed with chronic conditions or bad health were more likely than healthy self-employed workers to participate in the national health insurance scheme in 1997. We also examine whether our adverse selection hypothesis continues to be observed in 2003 in light of several government measures undertaken from 2000 to 2003 that aimed at increasing self-employed enrollment. We use two types of health variables in our models: the presence of chronic conditions in the self-employed and the presence of these conditions among their family members. The first variable takes the value of 1 if the self-employed individual suffers from a chronic condition, while the second variable takes the value of 1 if at least one member of his/her family has a chronic condition. Given that the Colombian public health insurance system offers family coverage, we expect that the probability of enrollment might be affected by the health status of all family members. We also estimate separate models using self-reported health status information. 
Other independent variables appearing in the model include individual demographic characteristics (age, gender, education, and marital status), individual enabling factors (monthly income), household characteristics (family size), and community-level factors (urban/rural residence, region of residence). With respect to marital status, the desire to purchase health insurance to meet family member needs implies that married individuals will be more likely to participate in the health insurance scheme. This is especially true since the contributory plan covers spouses. The same applies to the children of the enrollee. A positive relationship between family size and enrollment is, therefore, expected. Urban area residents may also be more likely to enroll than rural residents since insurers are more developed and easily accessible in urban areas and the government is more able to enforce legislation in larger cities.

Two additional regression variables included in our model are the company size and a categorization of self-employed individuals into independent workers, blue-collar workers (day laborers and farmers), and white-collar workers (independent professionals and employers). Many self-employed workers report working in a company with more than one employee. These are freelance workers who are not considered company employees for payroll purposes. In Colombia, companies with more than ten employees are considered part of the formal sector. Therefore, we hypothesize that self-employed workers in the formal sector would be more likely to enroll in the contributory scheme. Similarly, we expect a white-collar worker (defined as an independent professional or an employer) to be more likely to have insurance coverage compared to a blue-collar worker (day laborer or farmer) or an independent worker. This assumption is based on the fact that the higher the social status of the individual, the higher the credibility cost of being uninsured.

Table 3 describes the main characteristics of the individuals in the 1997 and 2003 surveys, according to their health insurance status. For both years, the insured self-employed are more likely to have a chronic condition than the uninsured self-employed. The difference between the two groups is approximately 6 percentage points. Similarly, the insured self-employed are more likely to have at least one family member with a chronic problem than the uninsured self-employed, although the difference between the two groups in this regard is reduced to around 3 percentage points. As far as health status is concerned, the patterns are reversed. In both 1997 and 2003, uninsured individuals are more likely to report poor health status and less likely to report very good health status than insured ones. 
In terms of age, in both years, enrollees in the contributory scheme are older than uninsured individuals. Insured self-employed workers are more likely to be female and married than those who are not insured. Insured individuals are more educated, on average, than those who are not insured. Monthly income is noticeably higher for members of the contributory scheme compared to uninsured individuals, and this gap between the two groups increases between 1997 and 2003. Insured self-employed workers belong to households with a slightly higher number of family members than those who are not insured. More self-employed workers are enrolled in the contributory regime in urban settings.
In terms of company size, the majority of self-employed individuals work on their own or in small-sized companies that do not have more than five employees, while self-employed individuals who offer their services to companies with fifty or more employees are more likely to be insured. As far as the type of worker is concerned, more white-collar workers report being insured compared to blue-collar and independent workers. 

Table 3. Characteristics of Individuals in the 1997 and 2003 Samples, by Health Insurance Status

	
	
	
	
	1997
	
	
	
	
	2003

	Dependent variables
	Uninsured
	Insured
	z/t
	
	
	Uninsured
	Insured
	z/t
	

	Individual chronic condition
	10.41
	16.48
	 -5.42
	***
	
	12.55
	18.68
	-8.59
	***

	Family chronic condition
	37.03
	40.48
	 -2.11
	**
	
	35.63
	37.47
	 -1.95
	*

	Self-reported health status
	
	
	
	
	
	
	
	
	

	
	Very good
	12.23
	16.62
	 -3.77
	***
	
	8.15
	14.57
	-10.24
	***

	
	Good
	54.50
	55.96
	 -0.87
	
	
	62.60
	61.88
	  0.76
	

	
	Average/poor f
	33.25
	27.41
	  3.77
	***
	
	29.24
	23.54
	  6.67
	***

	Age
	38.26
	42.84
	-10.08
	***
	
	38.38
	44.21
	-22.13
	***

	Gender (female)
	33.85
	40.49
	 -4.11
	***
	
	39.08
	46.48
	 -7.67
	***

	Marital status
	
	
	
	
	
	
	
	
	

	
	Married f
	29.20
	55.76
	-16.76
	***
	
	23.10
	46.43
	-25.58
	***

	
	Living together
	26.11
	20.04
	  4.27
	***
	
	27.01
	22.63
	  5.21
	***

	
	Widow(er)/divorced
	14.46
	10.52
	  3.51
	***
	
	17.73
	14.44
	  4.61
	***

	
	Single
	30.20
	13.67 
	 11.83
	***
	
	32.14
	16.48
	 19.32
	***

	Education
	
	
	
	
	
	
	
	
	

	
	No education/primary f
	52.18
	37.80
	  8.68
	***
	
	37.63
	24.01
	 15.39
	***

	
	Secondary/technical
	44.13
	48.72
	 -2.75
	***
	
	51.74
	46.98
	  4.88
	***

	
	Higher
	3.59
	13.40
	-11.24
	***
	
	10.62
	29.00
	-23.67
	***

	Income (thousand CP)
	243
	450
	 -8.33
	***
	
	385
	1073
	 -4.21
	***

	Occupational status
	
	
	
	
	
	
	
	
	

	
	Blue-collar worker 
	23.06
	11.05
	 9.38
	***
	
	15.91
	8.29
	 12.28
	***

	
	Independent worker f
	69.01
	69.50
	 -0.31
	
	
	74.63
	64.61
	  11.15
	***

	
	White-collar worker
	7.91
	19.43
	-10.50
	***
	
	9.45
	27.09
	-23.38
	***

	Company size
	
	
	
	
	
	
	
	
	

	
	1-5 employees
	85.80
	85.12
	  0.58
	
	
	91.32
	86.05
	  8.44
	***

	
	6-10 employees
	7.77
	6.63
	  1.31
	
	
	3.40
	4.98
	  -3.99
	***

	
	11-49 employees
	4.59
	3.88
	  1.03
	
	
	2.83
	3.29
	 -1.33
	

	
	50 or more employees f
	1.81
	4.35
	 -4.55
	***
	
	2.42
	5.67
	 -8.24
	***

	Urban
	63.51
	82.30
	-12.62
	***
	
	74.91
	92.79
	-26.52
	***

	Family size
	4.40
	4.22
	  2.67
	***
	
	4.02
	3.77
	  7.05
	***


Source: National Surveys of Quality of Life, 1997 and 2003. 

Notes: 1. ***, ** and * denote statistically significant at 99%, 95%, and 90% confidence level, respectively.

2. f refers to the reference category, which is not included in the regression analysis. 

3.3.  Econometric Results

Tables 4 and 5 present our results. We report regressions using two types of proxies for health: individual chronic conditions and family chronic conditions. Our results regarding chronic condition variables indicate that there was negative selection both in 1997 and 2003. This means that a self-employed worker with a chronic condition was more likely (by 9 percentage points in 1997 and 8.1 percentage points in 2003) to be enrolled in an HPE than a self-employed worker with no chronic conditions. Similarly, a self-employed worker who has at least one family member with a chronic condition was more likely (by 6.3 percentage points in 1997 and 4.7 in 2003) to be insured in the contributory scheme than a self-employed worker whose family members have no chronic conditions. 
The presence of adverse selection in 1997 is in accordance with our hypothesis that self-employed individuals with chronic conditions were more likely than healthy self-employed workers to enroll in the contributory scheme during the early reform period. However, given a ten-year implementation period and the adoption of a series of measures to combat evasion, it was not clear if adverse selection effects would still be observed in 2003. Empirical evidence suggests that, although there was a significant increase in the number of self-employed individuals in absolute and relative terms between 1997 and 2003, adverse selection continued to be a problem in 2003. Certainly, the enrollment of self-employed workers with chronic conditions in the contributory scheme might be compensated for by positive selection regarding variables such as company size, type of self-employed worker, or level of education. For instance, individuals with higher education tend to take better care of their health and generally experience fewer health problems. 

Table 4. Multivariate Probit Regression Coefficients –

The Effect of an Individual Chronic Condition on Self-Employed Enrollment

	
	1997
	
	2003

	
	Coef.
	Std. Err.
	ME/IE
	
	Coef.
	Std. Err.
	ME/IE

	
	
	
	
	
	
	
	

	Individual chr. condition
	0.2309
	***
	(0.081)
	0.0901
	
	0.2119
	***
	(0.038)
	0.0810

	Age
	0.0110
	***
	(0.002)
	0.0042
	
	0.0182
	***
	(0.001)
	0.0071

	Female
	0.4070
	***
	(0.050)
	0.1572
	
	0.3850
	***
	(0.029)
	0.1483

	Living together
	-0.4884
	***
	(0.039)
	-0.1776
	
	-0.3193
	***
	(0.035)
	-0.1257

	Widow(er)/divorced
	-0.7557
	***
	(0.055)
	-0.2531
	
	-0.7058
	***
	(0.041)
	-0.2757

	Single
	-0.7577
	***
	(0.104)
	-0.2641
	
	-0.7482
	***
	(0.038)
	-0.2916

	Secondary/technical
	0.1888
	***
	(0.045)
	0.0724
	
	0.2457
	***
	(0.033)
	0.0955

	Higher
	0.6048
	***
	(0.069)
	0.2375
	
	0.7172
	***
	(0.048)
	0.2573

	Ln (Income)
	0.1921
	***
	(0.023)
	0.0736
	
	0.1493
	***
	(0.012)
	0.0582

	Blue-collar worker 
	-0.1373
	**
	(0.067)
	-0.0519
	
	0.0334
	
	(0.044)
	0.0130

	White-collar worker
	0.1294
	
	(0.091)
	0.0502
	
	0.2591
	***
	(0.041)
	0.0988

	1-5 employees
	-0.3623
	***
	(0.111)
	-0.1420
	
	-0.4498
	***
	(0.076)
	-0.1653

	6-10 employees
	-0.4244
	***
	(0.140)
	-0.1512
	
	-0.2464
	**
	(0.103)
	-0.0975

	11-49 employees
	-0.3134
	*
	(0.195)
	-0.1138
	
	-0.3161
	***
	(0.109)
	-0.1253

	Urban
	0.3888
	***
	(0.075)
	0.1443
	
	0.5972
	***
	(0.041)
	0.2347

	Family size
	-0.0230
	**
	(0.010)
	-0.0088
	
	-0.0225
	***
	(0.007)
	-0.0087

	Constant
	-2.366
	***
	(0.288)
	
	
	-2.602
	***
	(0.189)
	

	
	
	
	
	
	
	
	

	N
	3690
	
	
	
	10692
	
	

	Log-likelihood
	-2125.47
	
	
	
	-5999.12
	
	

	Wald χ2 (16)
	1717.05
	***
	
	
	2009.37
	***
	

	
	
	
	
	
	
	
	

	Wald tests
	
	
	
	
	
	
	

	χ2 – m. status (3)
	251.40
	***
	
	
	505.56
	***
	

	χ2 – education (2)
	86.87
	***
	
	
	217.33
	***
	

	χ2 – occup. status (2)
	7.25
	**
	
	
	38.46
	***
	

	χ2 – comp. size (3)
	11.27
	***
	
	
	42.73
	***
	


Source: National Surveys of Quality of Life, 1997 and 2003. 

Notes: 1. ***, ** and * denote statistically significant at 99%, 95%, and 90% confidence level, respectively.

2. Standard errors shown in brackets. 

3. ME denotes marginal effects calculated for continuous variables; IE denotes impact effects calculated for binary variables. 

Table 5. Multivariate Probit Regression Coefficients – 

The Effect of a Family Chronic Condition on Self-Employed Enrollment

	
	1997
	
	2003

	
	Coef.
	Std. Err.
	ME/IE
	
	Coef.
	Std. Err.
	ME/IE

	
	
	
	
	
	
	
	

	Family chronic condition
	0.1640
	***
	(0.062)
	0.0631
	
	0.1205
	***
	(0.028)
	0.0468

	Age
	0.0112
	***
	(0.002)
	0.0043
	
	0.0188
	***
	(0.001)
	0.0073

	Female
	0.4191
	***
	(0.048)
	0.1618
	
	0.3949
	***
	(0.029)
	0.1521

	Living together
	-0.4862
	***
	(0.040)
	-0.1768
	
	-0.3205
	***
	(0.035)
	-0.1262

	Widow(er)/divorced
	-0.7656
	***
	(0.055)
	-0.2558
	
	-0.7067
	***
	(0.041)
	-0.2760

	Single
	-0.7857
	***
	(0.112)
	-0.2725
	
	-0.7608
	***
	(0.038)
	-0.2963

	Secondary/technical
	0.1820
	***
	(0.046)
	0.0698
	
	0.2432
	***
	(0.033)
	0.0946

	Higher
	0.5988
	***
	(0067)
	0.2352
	
	0.7129
	***
	(0.048)
	0.2559

	Ln (Income)
	0.1941
	***
	(0.023)
	0.0744
	
	0.1485
	***
	(0.012)
	0.0579

	Blue-collar worker 
	-0.1379
	**
	(0.064)
	-0.0521
	
	0.0276
	
	(0.044)
	0.0107

	White-collar worker
	0.1328
	
	(0.089)
	0.0515
	
	0.2593
	***
	(0.041)
	0.0988

	1-5 employees
	-0.3538
	***
	(0.112)
	-0.1387
	
	-0.4488
	***
	(0.076)
	-0.1650

	6-10 employees
	-0.4193
	***
	(0.141)
	-0.1495
	
	-0.2381
	**
	(0.103)
	-0.0942

	11-49 employees
	-0.3184
	*
	(0.196)
	-0.1155
	
	-0.3088
	***
	(0.109)
	-0.1224

	Urban
	0.3915
	***
	(0.075)
	0.1453
	
	0.5978
	***
	(0.041)
	0.2349

	Family size
	-0.0298
	**
	(0.011)
	-0.0114
	
	-0.0285
	***
	(0.007)
	-0.0111

	Constant
	-2.3955
	***
	(0.288)
	
	
	-2.6015
	***
	(0.189)
	

	
	
	
	
	
	
	
	

	N
	3690
	
	
	
	10692
	
	

	Log-likelihood
	-2125.43
	
	
	
	-6005.93
	
	

	Wald χ2 (16)
	1758.04
	***
	
	
	2008.20
	***
	

	
	
	
	
	
	
	
	

	Wald tests
	
	
	
	
	
	
	

	χ2 – m. status (3)
	253.19
	***
	
	
	513.58
	***
	

	χ2 – education (2)
	87.72
	***
	
	
	215.24
	***
	

	χ2 – occup. status (2)
	7.48
	**
	
	
	38.49
	***
	

	χ2 – comp. size (3)
	10.68
	**
	
	
	43.22
	***
	


Source: National Surveys of Quality of Life, 1997 and 2003. 

Notes: 1. ***, ** and * denote statistically significant at 99%, 95%, and 90% confidence level, respectively.

2. Standard errors shown in brackets. 

3. ME denotes marginal effects calculated for continuous variables; IE denotes impact effects calculated for binary variables. 

We also estimated regressions on self-employed enrollment for the two years of analysis using self-reported health status as a health variable. In a situation that was similar to the descriptive statistics positive selection, the regression results suggested that individuals who reported being healthy (with very good and good health status) were more likely to be insured. The literature distinguishes between two types of health evaluations: subjective evaluations and objective ones. Self-reported indicators are considered subjective since, for example, some smokers may consider themselves to be in excellent health even though they cough incessantly. It is well documented that self-reported health evaluations predict mortality rates quite accurately (Idler and Benyamini, 1997; Van Doorslaer and Gerdtham, 2003). It is true, however, that recent studies have shown that this indicator has important limitations (Clarke and Ryan, 2006; Crossley and Kennedy, 2002). Objective health evaluations tend to rely on descriptions of behavior or diseases that are observable. The advantage of objective evaluations is that the interpretation of responses is relatively simple: an individual either has a condition or does not have it. Although both types of evaluations have limitations and are used equally, a number of studies have shown that a chronic condition variable, when present, is a more reliable variable than self-reported health status (Perry and Rosen, 2001; Gertler and Gruber, 2002). 

Being female has a statistically significant positive effect on the probability of being insured. The age coefficient suggests a positive and statistically significant relationship between age and being insured. Individuals are expected to seek health insurance to defray the potential health care costs associated with aging.
 An individual’s education level has a positive impact on the enrollment decision—the higher the level of education, the higher the probability of enrollment in the contributory scheme. In addition, as expected, income positively affects enrollment of the self-employed in the health insurance system. A 10% increase in the logarithm of monthly income increases the probability of enrollment by 7.4 percentage points and 5.8 percentage points in 1997 and 2003, respectively (Table 3).

Married self-employed workers are more likely to enroll in the contributory scheme than the non-married self-employed. Among the different types of self-employed individuals, white-collar workers (employers and independent professionals) have a higher probability of being insured compared to independent workers. Family size has a negative impact on the enrollment decision, but this is observed only for 2003. Self-employed individuals who work alone or offer their services to small companies are less likely to be insured compared to self-employed workers offering their services to companies with fifty-three employees or more. The self-employed living in an urban area are 14% (23%) more likely to be enrolled in the contributory scheme in 1997 (in 2003) than the self-employed living in a rural area. Most of the insurers are concentrated in the urban areas, which may explain this result. 

In order to test the validity of our findings, we also carried out a sensitivity analysis with different scenarios. In the first scenario, we included individuals of SISBEN Levels 3-6 (whose results we have presented in this paper) while, in the second one, we considered only individuals of SISBEN Levels 4-6. According to the law, after full coverage of the individuals in SISBEN Levels 1 and 2 in the subsidized scheme, municipalities with resources can also start covering the SISBEN Level 3 individuals. This means that SISBEN Level 3 individuals can, under different circumstances, be eligible for enrollment in the subsidized scheme or the contributory scheme. If the SISBEN Level 3 population is excluded, the results do not differ from those presented in this paper, thus reinforcing our findings. 

4.
Discussion and Policy Implications

The results of the study indicate the presence of adverse selection in 1997: self-employed workers with chronic conditions were more likely to enroll in the contributory scheme during the early years of reform. This result is not surprising since there is evidence of adverse selection for self-employed workers in need of renal replacement before Law 100 came into effect (Guerrero, 2007). However, adverse selection is still present in 2003 despite a ten-year implementation period and the adoption of government measures to increase enrollment and reduce evasion among the self-employed. These findings suggest that, although government measures resulted in an increase in the proportion of self-employed workers enrolled between 1997 and 2003, those with chronic conditions are still the ones who are more likely to be enrolled. 

It would be interesting to use panel data to test whether this result is due mainly to adverse selection or, alternatively, whether it reflects the fact that insured individuals might be more carefully screened for chronic conditions than uninsured individuals. Unfortunately, we have not been able to do this because of the lack of available data. Future research should address this issue.  

Based on our findings, the implementation of legislation and government strengthening of monitoring and supervision mechanisms to enforce the enrollment of self-employed workers have been partially successful in Colombia. Law 797 linked the pension and health insurance contributions. Given the fact that it is important for older individuals to have a stable income, the establishment of the same income base for the pension and health care systems affected both enrollee evasion (an individual who wishes to have a pension is required to have health insurance and vice versa) and contribution evasion (individuals are forced to declare as their income the income on which they wish their pension level to be calculated). Decree 1703 put pressure on employers to ensure self-employed worker participation through sanctions, and the law also encouraged group affiliation of self-employed workers who were members of authorized group cooperatives, thus introducing incentives to increase and control enrollment of self-employed workers. However, we need to acknowledge that measures such as Law 797 were adopted just prior to the 2003 data collection and probably had a limited impact on our findings. 

A third measure employed from 2000 to 2003 was the monitoring and updating of the subsidized scheme databases. This measure led to the identification of many fraudulent enrollees in the subsidized scheme, who became uninsured and probably opted for the contributory plan. In 2005, a database with the names and identification numbers of the enrollees in each municipality and each insurer was completed. However, monitoring problems continue to be prevalent, as the mechanism for comparing the databases across municipalities is not in place yet (Guerrero, 2007).

After 2003, the government continued implementing a series of measures to increase enrollment. In 2005, the government introduced a special regulation establishing the following: if a person leaves the subsidized scheme to enroll in the contributory scheme because of a change in the eligibility requirements for the subsidized scheme, his/her place in the subsidized scheme will be kept open up to a year in case the person once again becomes eligible to enroll in this scheme. At the end of the year, the process of enrolling in the subsidized scheme will be faster and easier. This measure aimed at reducing the reluctance on the part of individuals to enroll in the contributory scheme out of fear of not being able to enroll again in the subsidized plan. 

An additional measure that has been gradually implemented by the Colombian government is the introduction of a “single enrollment” process—the use of a single procedure and a single electronic formulary to enroll individuals in the pension and health care systems. This is a further development along the lines of the measures undertaken by Law 797. In June 2008, the use of this measure was expected to be mandatory for all employers and self-employed workers. 

Future research should confirm whether the enrollment among self-employed workers in Colombia continued to increase after 2003 and whether the different measures undertaken by the Colombian government after 2003 contributed to eradicating adverse selection. 
Provided that, in 2003, 43.1% of self-employed workers were not yet enrolled in the contributory scheme, additional measures could be considered by the Colombian government. Governments have adopted approaches to integrating self-employed workers into formal social insurance programs with mixed results. Governments can be successful in achieving this goal if they are willing to subsidize self-employed workers and offer them financial incentives (Gruber and Poterba, 1994). This is the case because the self-employed are generally not willing to pay both employer and worker contributions to health insurance schemes. Other alternatives include the design of benefit packages for the self-employed that range from a basic core health package to a more comprehensive provision that would be optional. Another option to increase enrollment among the self-employed is to offer a higher per person capitation payment unit to HPEs for each self-employed enrollee, thus providing a financial incentive to insurance entities to promote enrollment in this group. 

The Colombian experience provides some important lessons. First, the establishment of a mandatory health insurance scheme does not automatically lead to enrollment of the total population. It took approximately 100 years for social security systems in Europe to become universal. Second, additional measures are needed in order to encourage enrollment, especially for groups that are difficult to monitor such as the self-employed. Third, it makes sense to connect different parts of the social security system, such as the pension and health care systems, in order to fight against enrollee and contribution evasion. 

Lessons extracted from the Colombian experience are particularly relevant to other Latin American countries that are also undergoing changes and have percentages of uninsured self-employed workers that are similar to Colombia’s. Argentina, Chile, and Mexico have also been considering the expansion of health insurance coverage and the implementation of solidarity mechanisms. These countries have tried to tackle the problem of limited coverage by expanding the coverage of self-employed individuals through formal insurance schemes on a voluntary basis (see Mexico and the creation of the System of Social Protection in Health) and/or through the establishment of a basic health care benefit package (see Argentina and Chile). However, none of them has yet established a system of mandatory health insurance coverage for the whole population and provided a basic health care benefit package at the same time. Colombia remains unique in this respect. 
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� The system, according to Londoño and Frenk (1997), involves pluralism of providers and competition among insurers. 


� The SISBEN index was recalculated in 2003 using more recent data. This led to changes in its variables and weights. However, the new SISBEN index was not applied until 2004 and, therefore, it does not affect our analysis and results. 


� We also estimated the enrollment models with age entering the equation as a quadratic term, but the linear variable performed better by giving the highest log-likelihood value. 








