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Abstract 

The provision of social insurance (SI) in Mexico and many developing countries is 
typically uneven in terms of both coverage and financing sources. In particular, 
contributory SI financed through payroll taxes generally covers a wider range of services 
but it is only available to formal workers. This paper examines the economic effects of 
introducing universal coverage for health, disability, and retirement in Mexico, where the 
sources of financing are not payroll taxes but general revenues. Through the lens of a 
dynamic computable general equilibrium model, we evaluate the effects of increasing the 
value added tax and/or eliminating subsidies to energy as alternative revenue sources for 
the provision of universal social insurance.  
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1. Literature review 

Currently there are several papers which deal with formal and informal labor markets 
within an applied general equilibrium framework (see, for example, Fortin et al., 1997; 
Bovenberg et al., 2000; Carneiro and Arbache, 2003; Estrades and Terra, 2011; Anton et 
al., 2012; and Hernandez, 2012). With the exception of Carneiro and Arbache (2003), these 
papers examine the effects of changes in payroll taxes on labor markets and other 
macroeconomic variables of interest.3 In particular, Bovenberg et al. (2000) consider 
alternatively decreasing labor tax rates and increasing tax credits for households to evaluate 
the effects of such policies on unemployment and labor supply. In contrast to what is done 
here, the fall in government revenue in such cases is not compensated with increases in 
other tax rates for purposes of balancing the budget. 

Our paper is closely related to Fortin et al. (1997), Estrades and Terra (2011) and 
Hernández (2012) in the sense that these authors consider simultaneous changes in different 
taxes (including labor and payroll taxes) in order to evaluate the effects of such policies on 
variables such as unemployment, informality and poverty. In contrast to our model, these 
papers use a static CGE framework. Thus, while these analyses are highly useful, they are 
not designed to address the long-run effects of changes in payroll taxes.  More importantly, 
none of the papers cited above evaluate the efficiency and equity effects of implementing a 
tax reform to fund a universal social insurance (USI) program like the one presented here. 
Our paper is also related to Anton et al. (2012), who evaluate the effects of implementing a 
USI program on variables such as output, formal and informal employment, wages and 
government revenue. However, they abstract from equity issues and the elimination of 
energy subsidies to finance USI. 

There is also currently a strand of literature that evaluates the efficiency and (typically) 
equity effects of a tax reform under which an income tax is replaced with a consumption 
tax in a revenue-neutral manner (see, for example, Fullerton et al., 1983; Ballard et al., 
1987; Krusell et al., 1996; Ventura, 1999; Altig et al., 2001; Heer and Trede, 2003; 
Nishiyama and Smetters, 2005; Okamoto, 2005; Correia, 2010; and Lehmus, 2011). A tax 
reform of this sort is based on the idea that consumption taxes are in principle more 
efficient at raising revenue than income taxes. However, raising consumption taxes may 
exacerbate income inequality as poor households spend a higher fraction of their income on 
consumption goods. Depending on the model, these papers examine the effects of a fall in 
labor or capital income taxes, or both. However, the scenarios considered by these authors, 
while highly informative, do not include a fall in payroll taxes in the context of formal and 
informal labor markets which is a central aspect of the case considered here. On the other 

                                                           
3 In a similar vein, Bohringer et al. (2005) analyze the effects of a labor tax cut on unemployment in a static, 
general equilibrium framework. Lehmus (2014) examine to what extent the fall in labor income taxes could 
explain the increase in both employment and inequality in Finland during the period 1996-2008. However, 
these papers abstract from informal labor markets. 
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coverage against health, life, and disability risks, and a retirement pension.10 Under USI, 
health benefits are equivalent to those received under the current CSI scheme, whose 
coverage is broader than that from the NCSI scheme. In addition, the retirement pension 
and the coverage against life and disability risks are equivalent to the amount received by a 
worker earning two times the minimum wage under the current CSI scheme.11 From the 
perspective of informal workers, USI is a major improvement in terms of a broader 
coverage for SI and a higher amount of benefits received. For example, Anton et al. (2012) 
estimate an increase of 150 percent in the per capita monetary benefits received by informal 
workers under USI if compared to the status quo. 

Simultaneously, the USI scheme considers a major shift in the provision of revenue sources 
for SI. In particular, the idea is to decrease the SI wage-based contributions substantially in 
order to ameliorate the distortion in the costs between salaried and non-salaried 
employment.12 Naturally, this implies adopting other revenue sources for SI. 

Recent discussions in Mexico focus on two important sources, namely increasing revenue 
from the value added tax and saving resources by eliminating energy subsidies. Increasing 
tax revenue is very important, since Mexico only collects 11.4% of GDP, as opposed to the 
average of OECD countries which collect 33.8% of GDP. In terms of Latin America and 
the Caribbean, Mexico lags behind all countries in tax collection (OECD/ECLAC/CIAT, 
2012).  

The current VAT rate in Mexico is 16 percent. However, the VAT system has many goods 
and services that face a 0% rate, including food and medicines, agricultural equipment, 
fertilizers and pesticides, and books and magazines. Some services are exempted from this 
tax, such as housing, urban transportation, education and health services, among others. 
This leaves a great amount of resources outside the reach of the fiscal system. Tax 
exemptions (VAT and others) cost Mexico about 5.9% of GDP (OECD/ECLAC/CIAT, 
2012), and also increase the complexity of paying taxes and open room for evasion. 

The value added tax in Mexico has been central to the discussion of the 2013 fiscal reform. 
Several options were analyzed but most were discarded.13 Such minimum reforms and the 

                                                           
10 Notice that USI implies the elimination of benefits not directly related to SI for formal workers, such as 
daycare, sports and cultural facilities, and housing loans. However, USI guarantees that formal workers 
continue to receive the same SI benefits as under the current CSI scheme. 
11 As a reference, roughly 40 percent of total workers earn up to 2 minimum wages (Anton et al., 2012). 
12 To be more specific, the wage-based tax under USI for those salaried workers earning up to 2 minimum 
wages would be nearly zero. This tax rate would increase gradually for higher wage-earners, up to a 
maximum of 9 percent. See Anton et al. (2012) for details. 
13 Food and medicines are still exempt. The main changes to VAT are that now sales of pets and animal food 
is taxed at 16%, eliminating the 0% rate; the VAT in the border region increased from 11% to 16%, as in the 
rest of the country; and the provision of hotel and related services by hotel companies to foreign tourists 
participating exclusively in congresses, conventions, exhibitions, and fairs in Mexico are now subject to the 
standard VAT rate (For other changes, see SAT 2013).  
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fact that exemptions and preferential treatments are still in place will have a small effect on 
revenue collection through this tax, where Mexico only collected (prior to the reform) 
18.7% of total revenue through the VAT, whereas most Latin American countries, except 
Panamá, collect anywhere from 23 to over 45% of total revenue (OECD/ECLAC/CIAT, 
2012). 

On the other hand, a 16% VAT rate may still be low compared to other countries such as 
Uruguay (22%), Argentina (21%), Brazil (20,5% in average), Chile (19%), Peru, Paraguay, 
and Turkey (18%), which have rates in line to the average of OECD countries (i.e., 18.5%) 
(OECD/ECLAC/CIAT, 2012). Thus, either increasing the VAT rate to at least 17% and/or 
eliminating exemptions may provide some of the needed resources to finance USI.  

An alternative source of revenue to finance USI is energy subsidies. Those include 
subsidies to electricity, gasoline, diesel, and liquefied petroleum gas. Between 2005 and 
2009, subsidies were, on average, equal to Mex$200.4 billion per year, about 2% of GDP, 
and in 2008 they attained an all-times high of 3.3% of GDP. In that year, subsidies to 
gasoline were equivalent to 1.8% of GDP or 18% of programmable public expenditure. The 
amount of money used toward these subsidies has increasingly been questioned because of 
their fiscal and distributional implications. Subsidies to gasoline, for example, are quite 
regressive in Mexico since 75% of the subsidies go to the richest 40% of the population and 
only 12.5% goes to the 20% with lowest income (OECD/ECLAC/CIAT, 2012). 

Other financing options exist but here we concentrate on these to highlight two obvious 
mechanisms that may be readily available and where a more equitable distribution of 
resources would help justify eliminating distortions such as energy subsidies and increasing 
taxes, both highly unpopular measures.  
 

4. The model 

We use a dynamic computable general equilibrium (CGE) model of the Mexican economy 
to address the effects of expanding USI and financing it through increases/broadening of 
VAT and/or eliminating energy subsides. Due to the comprehensive nature of either of 
these policies, they can have important repercussions throughout the economy so a broad 
analysis such as an economy-wide model that shows the interactions across sectors and 
groups of consumers is needed.  

This model, developed by Boyd and Ibarrarán, is based on earlier work by Ramsey (1928) 
and Ballard et al. (1985).14 It has been used since the mid-1990s to address issues related to 
trade, and later to analyze energy policies (Ibarrarán and Boyd, 2002 and 2006). It has also 
been used to evaluate specific issues related to the effects of climate change such as 

                                                           
14 The model is solved via GAMS/MPSGE using the software developed by Rutherford as employed in 
Rutherford et al. (1997). 
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proceeds going to wage earners in each of our income groups. Hence, this tax removal 
could be modeled directly before wage earners income was subjected to income taxes. It 
should be noted that all fiscal measures (the elimination of contributions and subsidies) 
were done gradually over a 6 year period, in order to replicate a more politically acceptable 
policy. 

Lowering the level of payroll taxes, of course, leads to a large decrease in revenues at the 
federal level, and in any realistic analysis these revenues need to be regained by increases 
of other taxes and/or decrease in subsidy levels. Thus in the following set of simulations we 
look at policies designed to recoup funds for the government. Initially, we run a simulation 
where the Value Added Tax (VAT) in Mexico is increased from 16% to 17% and where 
food and medicine items (which are presently exempted from the tax) are taxed at a similar 
level.22  Subsequently, we run a simulation where the VAT is increased from 16% to 17% 
on all items presently taxed, but where the exemption on food and medicine remains intact. 

Currently, the Mexican government provides consumer subsidies (at varying levels) to a 
wide range of goods and services. By far, however, the largest of these subsidies occur in 
the energy sector where the prices of gasoline, diesel, LPG, and electricity are presently 
substantially below their free market levels. In our final set of simulation exercises then, we 
examine impacts of eliminating all of these energy subsidies as a means of enhancing 
revenue. First, we eliminate the subsidies without changing the VAT rates to examine how 
much revenue it generates. Then, in our final simulation we simultaneously combine a 
reduction of the labor tax with an increase in the VAT (exempting food and medicine) and 
a removal of energy subsidies to measure their net economic impact. 

The aggregate outcome of our model simulations are listed in tables within the text. A 
complete listing of all results, however, is given in the tables found in Appendix 3. For 
clarity of presentation those tables are divided into aggregate results, production sector 
results, and consumption sector results respectively.23 Due to the linkages inherent in a 
CGE model, our description of any given result will frequently make reference to related 
numbers in several tables however, and some going back and forth may be necessary. 

As discussed above, the business as usual scenario differs from the benchmark run in that it 
makes allowances for the depletion of petroleum over the span of the simulation period.24 

                                                                                                                                                                                 
2.0. We find that the consequences of such changes are small giving us confidence in the robustness of the 
results reported below. 
22 In Mexico this tax is referred to as the Impuesto al Valor Agregado or IVA. 
23 Since our model also contains a foreign sector, results were also obtained in the various import and export 
markets for each good. These results, however, are not reported here since they are generally small and only 
peripherally related to the intent of the fiscal reforms being studied. Here again, however, the results can be 
obtained from the authors upon request. 
24 This business as usual scenario includes some stylized facts of the economy, and therefore it is our base 
case for purpose of comparison. Since this scenario only sets the conditions on oil depletion and reconstructs 
the structure of payroll taxes, results are discussed but they are not included in the summary tables. However, 
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Following our expectations, the impact of depletion is to generally depress the economy 
with the largest losses occurring in the petroleum and natural gas extraction sectors (see 
Appendix 2).  

Removing payroll contributions to Social Insurance 

In our first policy scenario, the business as usual scenario is modified so as to eliminate the 
social insurance and medical related payroll taxes that are presently levied in the formal 
sector, and increase consumer services expenditure by 344 billion pesos (of 2008) in order 
to finance universal coverage of social insurance.25 This has the effect of moving firms 
from the (less efficient) informal sector to the (more efficient) formal sector, increasing 
income and augmenting economic growth.  

In the wake of the revenue losses, the purchases of the government are forced to decline.26 
Aside from labor, the bulk of government purchases come from the services industry and 
fewer government service purchases serves to dampen the gains that the services sector 
would otherwise have experienced. The large gains experienced by the chemical industry 
(see Appendix 3 Table 2), are due to a host of reasons. First, although much of chemical 
manufacturing labor is in the formal sector, the labor to capital ratio in this sector is the 
largest of any in the Mexican economy, and hence the total tax relief given here is actually 
quite substantial. Second, a substantial percentage of all chemical outputs serve as inputs to 
agriculture and manufacturing and, as we have noted, these sectors experience significant 
gains. Finally, the decline in production taxes serves as a stimulant to investment and much 
of the investment goods come from the chemical sector. 

The rise in production among all sectors leads to a general rise in income and economic 
growth. The increase in investment levels contributes to a 4.5% rise in the level of the 
capital stock at the end of the period analyzed, and, although government revenues fall, the 
overall level of GDP rises over 8.5% higher than in the business as usual case (Table 2). 
With more resources available to consumers, consumption levels rise fairly evenly among 
all consumption sectors and all agents throughout the economy experience welfare gains on 
the order of 7 to 8 percent over the course of the analysis. 

 

 

                                                                                                                                                                                 
numerical results comparing the Business as Usual Scenario and the Benchmark case can be requested from 
the authors as well. 
25 The government enhances the nature of the medical coverage provided. According to Anton et al. (2012), 
this would entail an expenditure close to 560 billion pesos, but would also include the elimination of subsidies 
currently paid for both CSI and NCSI. Net expenditure subsidized consumer services since a larger set of 
services will be demanded in order to deliver universal services. 
26 In keeping with the assumptions of most CGE models, our model here forces the government to maintain a 
balanced budget. 
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Table 3. Aggregate results from removing payroll contributions, and increasing VAT 
to 17% including food and medicine 

(Percentage change with respect to Business as Usual) 
Aggregate Macroeconomic Results 

 2016 2020 2026 2030 2036 
GDP 0.9310% 2.5401% 4.5055% 5.8869% 8.0929% 
Investment 1.3180% 8.2528% 6.8255% 7.0505% 6.2179% 
Government 
resources 

-3.7128% -2.5165% 0.0729% 1.7138% 4.7299% 

Cummulative Welfare 2036 
 Agent 1 Agent 2 Agent 3 Agent 4 Total 
Welfare change 4.5496% 4.6832% 4.8400% 5.6862% 5.1926% 
Government 
Welfare 

    -0.9189% 

Source: own. 

 

Production in a few sectors declines in the early periods as the VAT is increased with the 
largest declines occurring in agriculture, oil and natural gas, but the losses are only 
temporary and they show significant increases at the end of the period.27 Finally, 
production in both fossil fuels and electricity, while initially lower than in the previous 
simulation, outpace their prior levels in the later period of the analysis as investment 
demand rises at ever increasing rates.  

One drawback to this kind of overall increase in the VAT is, as we have seen, its regressive 
impacts on equity and the distribution of income. As an alternative, then we run the same 
model with the increase in VAT rates but without the exemption of the tax to food and 
medicine. The results of this simulation are given in the third section of columns of the 
tables, and, as can be seen, there is a marked increase in the consumption of food and the 
production of agricultural products. This has the immediate effect of increasing the 
aggregate level of welfare for all agents with the highest percentage gains being 
experienced by the lowest agents. Government revenues, however, fall fairly significantly 
during the first years and until the end of the period, as opposed to the previous case (Table 
4). As a policy matter, then, the equity benefits that excluding food and medicine offer has 
to be balanced against a rather substantial loss in government revenue. 

 

 

                                                           
27 The demand for a production sector output can come from other production sectors, exports, investment, 
final consumption, or government. While the manufacturing and chemical sectors are characterized by high 
demand from investment and raw production, services is characterized by higher proportional demand in 
government and final consumption. Hence, an increase in consumption taxes leads to a lower increase in the 
total demand for services. 
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Table 4. Aggregate results from removing payroll contributions, and increasing VAT 
to 17% excluding food and medicine 

 (Percentage change with respect to Business as Usual) 
Aggregate Macroeconomic Results 

 2016 2020 2026 2030 2036 
GDP 1.7808% 3.2944% 5.1115% 6.4046% 8.4308% 
Investment 4.5305% 8.1041% 7.0187% 7.0505% 5.1387% 
Government 
resources 

-7.7745% -6.8811% -4.6334% -3.1168% -0.1833% 

Cummulative Welfare 2036 
 Agent 1 Agent 2 Agent 3 Agent 4 Total 
Welfare change 6.6256% 6.3739% 6.0544% 6.4940% 6.3563% 
Government 
Welfare 

    -5.3400% 

Source: Own. 
 

Impact of Reducing Energy Subsidies 

The final set of simulations examines the impact of eliminating all of the subsidies 
presently extended by the Mexican government to consumers of electricity, LPG, diesel, 
kerosene, and gasoline. In our initial exercise of this set of simulations (listed in section 4) 
we examine the effects of eliminating all energy subsidies throughout the first 6 years at the 
same time as payroll taxes are reduced as in our first counter-factual simulation. Hence, the 
impacts of subsidy removal can be seen in comparing the results in the first and fourth 
sections of the various tables in Appendix 3. As we would expect, the effect of this on 
energy consumption is drastic as purchases of these items plummets. Gasoline consumption 
also declines sharply compared to the first section. As a result of this, production declines 
in the fossil fuel sectors as well with fossil fuel extraction and refinery output declining. 
Government revenue even though it falls compared to business as usual, however, increases 
significantly over the case reported (Table 5). 

Table 5. Aggregate results from removing payroll contributions, and reduction of 
energy subsidies 

(Percentage change with respect to Business as Usual) 
Aggregate Macroeconomic Results 

 2016 2020 2026 2030 2036 
GDP 2.2266% 3.8333% 5.4783% 6.7238% 8.6383% 
Investment 7.1664% 7.8810% 7.0831% 7.2268% 4.9332% 
Government 
resources 

-11.5664% -10.9804% -9.0452% -6.6561% -2.8757% 

Cummulative Welfare 2036 
 Agent 1 Agent 2 Agent 3 Agent 4 Total 
Welfare change 7.5988% 7.2603% 6.8930% 7.4140% 7.2505% 
Government 
Welfare 

    -7.6425% 

Source: Own. 
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in developing countries, given that a substantial share of their population is typically not 
covered against risks related to health, disability, and retirement. In particular, we have 
explored the idea proposed by Levy (2008) whereby the source for financing social 
insurance services may be changed from payroll taxes to other revenue sources. In practical 
terms, a social program along these lines requires implementing a fiscal reform with stable 
revenue sources and, at the same time, non-negligible changes in tax rates and/or subsidies. 
Given the complexities involved under this type of exercise, we have used a dynamic, CGE 
model uniquely suited to examine these effects. Specifically, the model considers different 
tax rates and subsidies across sectors, the substitution between formal and informal 
workers, and heterogeneous households. In this manner, the effects of alternative financing 
schemes on efficiency, resource allocation and distributional equity may be appropriately 
addressed. 

The CGE model has been calibrated for the Mexican economy, a typical middle-income 
country with limited social insurance coverage and a relatively weak revenue system full of 
exemptions and subsidies. Here, particular attention has been given to the VAT and the 
elimination of energy subsidies as steady sources of revenue for funding social insurance 
services. The dynamic nature of the model allows us to evaluate the changes for the 
variables of interest over a 25 year period. 

The model suggests that a uniform VAT rate of 17% to finance USI would yield a 
substantial increase in variables such as investment, the capital stock, GDP, production at 
each sectoral level, and government revenue in the long run. However, the effects of the 
representative agents are distorting. If the VAT rate were increased to 17%, the system of 
VAT exemptions were kept in place and the current resources allocated to energy subsidies 
were used instead to finance USI, government revenue would increase over the business-as-
usual scenario, with the largest welfare revenues going to the agent with the lowest income. 
At the same time, the effects on GDP, sectoral production and investment would be roughly 
the same as before, with the exception of the energy-related sectors which would 
experience large falls. 

Interestingly, each of the scenarios examined would also yield welfare gains over the 
business-as-usual case for all households in the long run, regardless of their income level. 
This is the case since GDP (and thus consumption) increases under all the scenarios, 
despite the hike in VAT rates and the elimination of energy subsidies. At the same time, the 
welfare gains estimated are of a similar magnitude across agents, suggesting that the tax 
reform would not bring an increase in inequality. In terms of welfare, all households would 
prefer a combination of a VAT rate of 17% with exemptions plus the elimination of energy 
subsidies rather than a uniform VAT rate of 17% for the financing of USI. However, it 
should be emphasized that the former alternative also implies a lower tax burden for all 
agents. 









http://www.sat.gob.mx/sitio_internet/informacion_fiscal/reforma_fiscal/157_25982.html
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Appendix 1 

Definition of formal and informal sectors 

For most of the 12 production sectors in the model, a large share of formal workers is 
affiliated to the CSI institution for private sector workers (IMSS), and only a small 
percentage is affiliated to other CSI schemes (less than 4% of the workforce in the 
corresponding sector). For practical purposes, we assume that all formal workers are 
affiliated to IMSS in such cases. However, this is not the case for the refining, and oil and 
gas sectors, where more than 50% of the formal workers have SI services different from 
those provided by IMSS (see Table 7). The explanation is that workers in such sectors are 
mostly public sector employees, and thus are covered by their own CSI scheme (i.e., Pemex 
insurance scheme). Given that USI is designed for workers in the private sector as 
discussed previously, these workers would not be affected by the fall in payroll taxes as 
proposed by the USI scheme. To take into account this issue, the fall in payroll taxes under 
USI is weighted by the share of formal workers affiliated to IMSS in such sectors. This 
means that the fall in payroll taxes under USI would be 44.7 and 15.1 percent for the oil 
and gas, and refining sectors, respectively. For all the other sectors, the fall in payroll taxes 
after USI would be of 100 percent. 

Table 7. Formal workers in selected sectors: Refining and Oil and Gas 
Share of coverage by SI system 

 

Covered by IMSS 
Covered by alternative 

CSI schemes 
Oil and Gas 44.7 55.3 
Refining 15.1 84.9 
Source: Own estimation according to medical coverage declared in the  
National Survey of Occupation and Employment (INEGI, 2010). 

 

Appendix 2 

Impacts of Depletion 

The losses in petroleum extraction rise to over 42% in the final year of the analysis. 
Because of their dependence on oil and natural gas, refining and chemicals (which includes 
petrochemicals) also experience huge declines. The decline in other production sectors are 
not quite as severe but industries such as electricity and manufacturing which have strong 
input-output linkages to fossil fuel go down significantly as well. 

Perhaps the largest driver of aggregate growth is the level of investment. Investment, in 
turn, is closely tied to supply and demand in the manufacturing sector. Hence, it is not 
surprising that declines in investment mirror those in manufacturing with investment 
sinking over 8% relative to the benchmark case. This, in turn, leads to significant losses in 
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GDP and the final level of the capital stock, of 5.7% and almost 4% respectively in the last 
year of the analysis.  

Consumption losses are most severe in those sectors most closely associated with fossil 
fuels. We see then that the largest impacts occur in the markets for gasoline, energy, and 
manufactured goods. In the wake of these consumption losses, the level of welfare declines 
for all income groups. Since both luxury goods and essential items are heavily affected, the 
distributional impact of depletion is fairly neutral with all agents experiencing similar 
percentage declines in their welfare levels.  
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Appendix 3 

Simulation Results 
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