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Abstract

This paper examines the labor market implications of a mandatory social
insurance scheme introduced in Ethiopia in 2011 for private sector employees in
the formal sector. We use firm-level panel data and exploit differences in pre-
reform pension plans across firms to identify the effects of the reform. We find no
evidence of employers fully shifting the cost of pension benefits to workers in the
form of lower wages. In fact the reform seems to be associated with an increase
in real wage rates particularly among large firms. Firm-level employment declined
after the reform with a greater contraction among firms without pre-reform
provident funds and firms that were initially small. The composition of the
workforce also shifted in favor of skilled workers although this effect may not be
attributed entirely to the pension reform. We also find an increase in firm-level

investment, capital per worker, and labor productivity.
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1. Introduction

Over the last few decades, social protection programs have become increasingly
important in the developing world. This reflects the growing recognition that
adverse shocks may have long-term impact on welfare, and may undermine the
poverty-reducing effects of aggregate growth. The 2010 European Report on
Development considers social protection, a concept that encompasses social
insurance and social assistance programs, as the “missing-link” in the
development discourse given the traditional notion that such benefits are feasible
only in developed countries (European Commission, 2010). However, the
potential economic inefficiency that may arise from a tradeoff between social
insurance benefits and labor market outcomes remains a major concern with
important policy implications. In other words, social protection programs may
induce behavioral changes among employers and employees that may
undermine their primary objectives (Levi, 2008). This paper examines the wage
and employment effects of a major pension reform based on a panel of Ethiopian

manufacturing firms.

Labor economists have long argued that the labor market implications of a
government mandate to provide social insurance depends on the equivalence
between the cost of social insurance to employers, and employees’ valuation of
such benefits (Summers, 1989; Gruber and Krueger, 1991). Equivalence would
imply no significant reduction in employment since firms will be able to shift the
cost of social insurance to workers in the form of lower wages. An increase in
labor supply in response to mandated benefits could also contribute to further
reduction in wages hence preventing job losses. Testing these hypotheses is
difficult because the value employees attach to fringe benefits is unobservable
while measuring the cost of social insurance is relatively easy. A negative
employment effect may be regarded as indicative of employers’ inability to fully
offset the cost of providing social insurance. However, downward stickiness of
wages, say due to minimum wage laws, could also lead to negative employment

consequences of social insurance even when workers do not discount the



benefits of social insurance. In countries with a sizeable and easy to enter
informal sector, employee valuation of social insurance below its cost may also
lead to contraction of employment in the formal sector as workers switch to
informal sector jobs where they can avoid taxes including pension contributions.
Significant productivity differences between formal and informal sector firms

imply that such reallocation of labor may undermine overall economic efficiency.

While the range of expected outcomes is relatively clear, previous efforts at
estimating the labor market implications of social insurance reforms have
encountered a number of constraints. Since social insurance affects employer
and employee behavior, one needs micro data at the firm and worker level, which
have only became available to researchers in recent decades. Panel data remain
scarce, particularly in developing countries, making it difficult to control for
confounding unobserved characteristics and preferences. Moreover, substantial
social insurance reforms that involve parameter adjustments large enough to
induce changes in behavior are quite rare. Even ambitious social insurance
reforms could be rendered inconsequential by weak enforcement capacity just as
the timing of a reform may accentuate or dampen its labor market implications. It
is thus unsurprising that empirical evidence on the labor market implications of
social insurance programs in developing countries is relatively scarce. The
existing studies come primarily from middle-income Latin American countries

which have relatively long and rich experience in providing social insurance.

This paper provides new evidence from the African context where social
insurance programs are relatively new and coverage remains low and far below
that of Latin American countries. We examine the labor cost and employment
effects of a major social insurance reform program introduced in Ethiopia in
2011, which mandated contributory pension and disability benefits for private
sector employees. The reform expanded an existing pension system that catered
only for civil servants and the armed forces, who constitute less than 2 per cent

of the Ethiopian labor force.



Our empirical approach is better suited to answer these questions as it
addresses a number of constraints that other studies in this literature have
encountered. We exploit the swift introduction of the new pension law in Ethiopia
as a quasi-natural experiment to study employers’ responses to the pension
reform using a panel data set of private manufacturing firms covering the period
2008-2013. The firm-level panel data spans the pre-reform (2008-11) and post-
reform (2012-13) periods allowing us to control for employer fixed effects while
measuring the effects of temporal variation in policy. Since the new law applies to
all firms in the formal sector, our identification strategy relies on the existence of
pre-reform provident funds that some firms offered to their employees on a
voluntary basis. The idea is that for firms with pre-existing provident funds,
compliance with the new pension law would involve little to no change in
nonwage labor costs as compared to firms that were forced to introduce a
pension system. For the latter, the mandated contribution rate introduces a
substantial spike in nonwage labor costs that may affect wages and/or labor

demand.

As compared to existing studies that have focused mainly on adjustments in
wages and employment in response to employer provided benefits, we explore
additional margins of adjustment that may allow firms to accommodate the cost
of providing pension benefits. These include other employee benefits such as
transport allowances and bonuses, as well as non-labor production inputs. We
also explore employment changes at different points of the wage distribution,
which could arise because of heterogeneity in employee valuation of social
insurance or other institutional factors. In doing so we estimate the extent to
which employers have been able to accommodate the increase in nonwage labor
costs through adjustment of wages and/or other production costs. If such
margins of adjustment are negligible, the reform may unintentionally reduce jobs
that are eligible for pension benefits and ultimately compromise the welfare of

workers in the private sector.



We find no evidence that employers have been able to shift the cost of social
insurance to workers in the form of lower wages. In fact real wage has increased
substantially after the 2011 pension reform. Regression results show that the
pension reform has reduced labor demand in the formal private manufacturing
sector, and this negative effect is larger among firms without pre-existing
provident funds and among initially small firms. We also find evidence of a shift in
personnel policy after the pension reform that seems to favor skilled workers over
low-skilled workers although this effect holds both for firms with and without
voluntary provident funds. Firms have also increased investment per worker and
capital per worker after the reform, which is consistent with the increase in the

nonwage labor cost.

The paper is organized as follows. Section two outlines a conceptual framework
which is widely used in this literature and reviews the body of empirical evidence
focusing on studies from developing countries. Section three describes the 2011
pension reform and key institutional features that inform our empirical models
and the interpretation of results. Section four describes the data and provides
descriptive statistics. Section five presents the empirical models and discusses

the results. Conclusions and policy implications are presented in section six.

2. Conceptual Framework and Existing Evidence

a. Framework

We follow Gruber (1997) who provides a formal treatment of the conditions under
which employers will be able to fully shift the cost of mandated social insurance

to workers’ wages. Accordingly, we represent the labor demand function as

Ldzfd(w*(lﬂf)) while labor supply takes the form LK:fS(w*(l—ate)+qwtf).

The variable w represents the pretax wage, 7, is the mandated pension

contribution rate firms incur while 7, is the pension contribution rate levied on

employees. The parameter a represents the extent to which employees discount

pension contributions relative to cash income such that a =0 would indicate that



fringe benefits are valued at the mandated contribution rate. Similarly, ¢

captures employees’ valuation of employer contributions relative to cash income

such that g=1indicates that workers treat employers’ contributions as cash

income. The equilibrium condition under these assumptions implies that,

dlnw _ n'-qn’
dt, — n'-(l1-at)n’ (1

where n° and n' are the price elasticities of labor demand and supply,

respectively. As shown in Gruber (1997), one of the conditions under which full
wage-shifting of employer contribution can occur is when employees value the

pension promise at cost. As indicated in (1), this occurs whena=0 and g=1

suggesting a strong linkage between benefit incidence and contributions. Full
shifting may also be possible if labor supply is completely inelastic or if the
elasticity of labor demand is infinity. As indicated earlier, a mandate social
insurance program will have no employment effects if employers can fully shift
the cost of pension benefits to workers’” wages. Such mandated benefits may
have negative employment effects in the formal sector under partial shifting of

their costs to wages, i.e., when dlnw

>—1 implying that >0 and (1-at,)<g<1.
;

In addition to potential effects on employment levels, social insurance programs

may also have a composition effect if a and ¢ differ across workers. For

instance, it is possible that skilled workers may want to receive the returns to
human capital in the form of higher wages as well as fringe benefits. Unskilled
workers may be more skeptical about the expected benefits of social insurance.
This difference may arise from a higher likelihood of unemployment and/or longer
spells of unemployment among unskilled workers as compared to skilled
workers. If benefits are tied to work experience, unskilled workers may benefit

less from a pension scheme due to shorter employment spells. Unskilled workers
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might thus be less likely than skilled workers to accept wage cuts to compensate
the employer for the cost of social insurance. Such workers may thus prefer to
move to the informal sector or work informally in the formal sector possibly for the
same employer to avoid mandatory contributions. Employers may also fire
unskilled workers and retain relatively skilled workers who value the insurance
scheme at cost and are more likely to increase their work efforts now that they

are invested in the firm’s success.

The conceptual framework discussed so far predicts unintended negative
employment effects if wages cannot be lowered sufficiently to offset the cost of
mandated social insurance. This argument implicitly assumes that the firm has
no margins of adjustment other than wages and employment, or the other
adjustment margins are too costly relative to labor adjustments. However,
terminating employment contracts are likely to be last resort decisions if firms
face hiring and firing costs that are at least comparable to the cost of adjusting
nonlabor inputs. Employers may also want to first explore less costly options of
improving efficiency of intermediate inputs or adjusting the production cost
structure in an effort to accommodate policy induced increases in nonwage labor
costs. Social insurance reforms may thus lead to an increase in productivity if
employers cannot fully shift the cost of such benefits, and if the cost of adjusting
other inputs is less costly than that of adjusting labor. A more complete
assessment of the impact of the social protection programs may thus require
examining changes in production cost structure including the substitution of

capital for labor.

b. Evidence from developing countries

Gruber (1997) provides evidence in support of full shifting of payroll taxes to
wages. He finds a significant increase in wages following the elimination of a
government mandate to provide social insurance in Chile with no change in

employment. However, since wages are more likely to be flexible upward rather



than downward, it is doubtful that this evidence would imply that employers can
readily offset an increase in mandated benefits by reducing wages. Using firm-
level data from Colombia, Kugler and Kugler (2009) find only partial (25%)
shifting of a payroll tax increase to workers’ wages accompanied by a significant
reduction in employment. Interestingly, the negative employment effect in
Colombia was stronger among production workers as compared to
nonproduction workers. In Brazil, Aimeida and Carneiro (2012) find that workers
in municipalities with strict enforcement of mandated severance benefits received
lower wages to offset employer contributions, hence increasing formal
employment, while localities with less frequent inspections by the labor office
showed a reduction in formal employment and an increase in informal
employment. Joubert (2015) also finds that mandatory pension contributions
encourage informality in Chile underscoring the fact that mandated pension
contributions cannot be imposed on all workers in the presence of a sizeable

informal sector.

There is also indirect evidence on the negative employment effects of payroll
taxes from studies that have examined the impact of noncontributory social
protection programs for informal sector workers. Bosch and Campos-Vazquex
(2014) find that government provision of health insurance to informal sector
workers in Mexico led to a significant reduction in the number of employers and
employees among small and medium producers in the formal sector. This finding
is consistent with Aterido et al. (2011) who find an increase in informal
employment as a result of this social assistance program in Mexico. These
studies show a significant reduction in formal employment suggesting that
workers in the informal sector value the pension benefits at less than their cost to

employers (Levi, 2008).



3. Ethiopian Pension Reform and Institutional Background

In June 2011 the Ethiopian government issued Proclamation No. 715/2011 also
known as the “Private Organizations Employees Pension Proclamation”. Its
stated objectives are expanding the scope of social security in Ethiopia and
contribute to social justice, industrial peace, poverty reduction and development.
This law establishes a publicly managed mandatory pension scheme that covers
permanent employees of formal private organizations. It is a defined benefits
social security system purely related to employment in the formal sector. Self-
employed and informal sector workers are not protected under this scheme. The
proclamation extends the existing pension scheme that covers civil servants in
federal and state governments, the armed forces and employees of state-owned

enterprises.

The proclamation also establishes the Private Organizations Pension Fund
(POPF) which is based on contributions of employers and employees. Since
2015, that is, four years after the proclamation, employers contribute 11% of an
employee’s monthly wage to the pension fund. During the first three years of the
pension scheme, employer contributions were set at 7%, 8% and 9%,
respectively. Employees are expected to contribute 7% of their wage from 2015
on wards, rising from 5% contribution in 2011 and 2012 to 6% in 2013 and 2014.
This implies different pension contribution rates in the post-reform years of our
firm-level panel data. Workers in private organizations with pre-existing
“Provident Funds” (PFs) may choose to continue with PFs or transfer their
savings to the new POPF. This choice is available only for workers hired before
the pension reform while new hires should be registered under the new scheme.
Employer and employee contribution rates under PFs cannot be below the
contribution rates stipulated by the 2011 pension law. Employees need to work
for at least 10 years to benefit from the pension scheme after retirement, which is
set at 62 years of age. The replacement rate is based on years of work

experience. Payout is set at 30% of average salary during the three years



preceding retirement for a worker who contributed for 10 years. Payout increases

by 1.25 percentage points for each year above 10 years of experience.

This proclamation also establishes the Private Organizations Employees Pension
Agency (POEPA) to oversee and implement the pension scheme. This is a
separate entity from the department that runs pension schemes for government
employees. Since there are no stock markets in Ethiopia, the POEPA will invest
its funds in treasury bonds and other profitable investment options specified by

the Federal Ministry of Finance and Economic Development (MoFED)."

The pension law seems to be backed by stringent enforcement mechanisms.
Employers are required to register with the POEPA and declare the number of
existing permanent employees and report employment contracts of new hires to
the agency within 60 days. The law empowers the POEPA to deduct arrears from
the bank account firms that fail to make pension contributions on time.? The
pension law is also enforced through the government tax collection system. For
instance, firms will not be able to file their profit taxes until they verify payment of
pension contributions. Because employer pension contributions are tax
deductible, and the penalties for failing to pay taxes are stiff, employers cannot
ignore pension contributions without facing penalties. Moreover, the POEPA has
direct access to the list of workers whose personal income taxes were withheld
by the firms. The POEPA could thus monitor compliance with the pension law by
crosschecking the list of employees with pension identification numbers against

the list of workers in the income tax system.

1 The banking sector in Ethiopia remains underdeveloped and highly dominated by state-owned
banks. There are no foreign banks and investment banks in Ethiopia while private commercial
banks play a limited role in the financial sector (World Bank, 2009; Zewdu, 2014).

2 If ordered by the Agency to make such a deduction, banks shall do so without a need for a court
order. If the private organization does not have sufficient funds in its bank account to cover the
arrears, the Agency has the power to liquidate the properties of the private organization to collect
the arrears.
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The fact that pension benefits are available only for permanent employees may
create an incentive to ration permanent employment positions. Anticipating this
possibility, the law prevents firms from denying permanent employment status to
workers who have been employed for more than 45 days. Moreover, the POEPA
has created a dedicated hotline for workers who have been denied pension

benefits.

While these are potentially strong enforcement mechanisms, it is not clear how
effective they have been in practice. For instance, while the POEPA has access
to the list of workers for whom income tax has been withheld by the firm for the
purpose of crosschecking with the list of workers in its pension accounts, these
data are not available in electronic format, hence undermining quick verifications.
Inefficiencies in the tax revenue collection system will also weaken enforcement
of the pension law as the latter depends on the former. For instance, because
taxes cannot be filed electronically, tax offices are typically inundated by tax
payers who want to beat the deadline to file taxes. This undermines the ability of
tax officers to thoroughly verify each employer’'s pension contributions before
allowing it to pay profit taxes as the new law requires. Overall, the enforcement
mechanism seems very strong in regards to workers who are already registered
with the POEPA and have pension identification numbers. There remains
uncertainty on the agency’s ability to monitor employment changes after the
firm’s initial registration. As shown in Figure 2, while the proportion of firms
making pension contribution increased significantly in 2012 and 2013 relative to
the fraction of firms offering provident funds voluntarily before 2011, compliance
with the new law remains below 50 percent based on the CSA data. This
situation has influenced our choice of estimation method where we relied on the
Intent-to-Treat effect of the reform rather than its average effect on compliant

firms as discussed further in the next section.

While there is a minimum wage for public sector employees in Ethiopia, there is

no minimum wage in the private sector. Therefore, there are no regulatory
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restrictions on downward adjustment of wages if employers and employees
agreed to shift the cost of pension benefits to workers’ wages. This implies that
the pension reform may not reduce firms’ demand for low-wage workers if the
latter value pension benefits at cost. The POEPA has a minimum pension which
presumably increases the supply of low-wage workers to the formal sector as

their pension benefits would exceed their contributions.>

The macroeconomic context within which the pension reform occurred is also
relevant. Between 2005 and 2015, the Ethiopian economy has been growing by
10 per cent per annum which is double the rate of growth between 1995 and
2004. Growth in the manufacturing sector, where the data for this study come
from, has been faster than the rest of the economy (See Figure 1). This is
arguably an ideal condition to introduce a payroll tax as the rising aggregate
demand may suppress potential negative effects on labor demand. The
manufacturing sector’'s demand for labor has clearly been growing both before
and after the 2011 pension reform. Given the overall expansion of employment in
Ethiopian manufacturing, our task is primarily to examine the extent of
adjustment in wages and labor demand among incumbent firms following the

pension reform.
4. Data and Descriptive Statistics

We use data from the annual census of manufacturing firms in Ethiopia
conducted by the Central Statistical Agency (CSA) of Ethiopia.* The census
covers all manufacturing firms that employ at least ten workers and use power
driven machinery. The data contain detailed information on production costs,
employment, output and organizational structure. Our data span the period 2008
to 2013 covering both pre- and post-reform periods. However, due to changes

made to firm identification numbers by the CSA in the 2012 and 2013 rounds, we

* Minimum pension is adjusted every five years and at the moment it is set at Birr 503.
4 The survey is officially refereed to as “Large and Medium Scale Manufacturing
Survey”.
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are unable to use the entire census for our econometric analysis. We have been
able to put together a panel data set using codes given by the Ethiopian Electric

Power Authority for billing purposes.

As shown in Table 1, the loss of observation due to this unfortunate incident does
not seem to have caused a selection problem. For instance, the average firm
size in terms of employment and sales is essentially identical. The fact that the
total number of workers and firm-year observations in our panel data relative to
the census are about 15 percent each reassures that no major sample selection

bias has been introduced by the manner in which our panel data is constructed.

Figure 1, based on the census data, shows that total manufacturing sector sales
and employment have been growing much faster since 2011 than in the
preceding three years. As such, there is no evidence that the pension reform has
resulted in employment contraction or even a slowdown in the rate of growth of

total manufacturing employment at the sector level.

Using census data, Figure 2 shows a significant increased in the fraction of firms
making pension contributions after the reform although compliance remains just
below 50 percent. The compliance rate is slightly higher in our sample panel-data
amounting to 53% in 2012 and 54% in 2013, representing an increase of 30
percentage points relative to the fraction of firms with voluntary provident funds.
Given the large number of non-compliant firms, our empirical models discussed
in section 5 thus capture the Intent-to-Treat effect of the pension reform rather
than the average treatment effect. This also raises questions about the
characteristics of firms that are likely to comply under the existing enforcement
mechanisms. In our panel data, 75 percent of firms with pre-reform provident
funds have continued to make pension contributions under the new scheme
while only 43 percent of firms without pre-existing provident funds are now
making pension contributions. Similarly, about 72.4 percent of initially large firms

reported pension contributions after the reform as compared to 45 percent of
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initially small firms making such contributions. Even among initially small firms,
compliance with the new law is higher if they had voluntary provident funds
before the reform (at 64 percent) as compared to small firms without provident

funds (at 41.4 percent).

To formalize this observation we estimated a panel random effects logit model of
compliance with the pension law using the logarithm of initial firm size and the
presence of pre-reform provident funds as explanatory variables while also
controlling for industry fixed effects. As expected, we find that compliance
increases significantly with initial firm size (with an average marginal effect of
0.0372) suggesting that small firms are less likely to participate in the new
pension scheme. After controlling for initial firm size and industry specific effects,
firms with pre-reform provident funds are strongly likely (with an average
marginal effect of 0.2681) to continue providing those benefits after the reform.
An interaction of the two variables provides no additional information about

compliance.

Table 2 provides descriptive statistics for the entire sample as well for sub-
samples of firms with and without pre-existing provident funds. We use industry
level producer prices provided by the CSA to express sales, wage rates,
employer contributions as well as other financial variables in real Ethiopian Birr.
The table shows that firms with pre-existing provident funds are significantly
larger and older than those without such schemes. Wage rates, productivity and
investment per worker are also higher in the former as compared to the latter.
Table 2 also shows that differences in firm size, both in employment and sales,
between these two groups of firms were narrowing down before the reform and
then started to widen since the reform. The same trend is observed in terms of
differences in real wage rates. Therefore, while firms with and without pre-
existing provident funds do not seem to show parallel trends before the reform in

employment and wages, which are our main variables of interest, it is clear that
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these differences were narrowing down in the lead to the reform and diverging
afterwards. Among firms with nonzero pension contributions, the average
contribution rate was about 4.5 percent before the reform. Under the mandated
scheme, the actual pension contribution rate (relative to wage bill) for these firms
increased, respectively, by approximately half a percentage point and 0.008
percentage points in 2012 and 2013. For firms without pre-existing provident
funds, pension contributions rates rose to 5.3% in 2012 and 6% in 2013 from

zero contributions before the reform.

Table 3 explores changes in average firm size and skill composition of workers
before and after the pension reform. We proxy skill composition of the workforce
using CSA data on the number of workers by monthly wage categories; the
survey does not capture worker-level wages. The wage interval that contains the
median firm-level monthly wage rate (annual wage bill divided by 12 times the
number of workers) is used as a cutoff point to determine the number of low- and
high-wage workers in a given year. Because the median wage has been rising
over the sample period, we adjusted the cutoff point to a higher wage interval in
2012 and 2013. This approach avoids a situation in which the number of low-
wage workers may decline as the wage distribution shifts to the right while the
threshold remains unchanged. In the absence of worker-level data on human
capital or occupations, we believe this approach provides a plausible proxy for

employee skKills.

Table 3 shows that among firms with pre-existing provident funds, most of which
have complied with the new pension law, average firm size has increased from
129 workers before the reform to 162 after the reform. This increase is entirely
due to a rise in the average number of high-wage workers while the average
number of low-wage workers has declined. This reveals a shift from a fairly
balanced skill composition of the workforce before the reform to one that is
markedly tilted toward skilled workers. Firms without provident funds experienced

a modest reduction in firm size after 2011 coupled with a substantial
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compositional shift also in favor of skilled workers. While such firms had
approximately three low-wage workers for every high-wage worker before the
reform, the ratio has become one-to-one after 2011. This outcome seems to be
consistent with our expectation that low-wage workers may discount employer

contributions to pension benefits more sharply than high-wage workers.
5. Estimation and Discussion of Results
5.1. Changes in Labor Cost

We start our econometric analysis by examining changes in nonwage labor costs
post 2011. The idea is to show the increase in firm contributions to pension and
disability benefits after the reform, and whether this increase is higher among
firms without pre-existing provident funds. We then examine change in real
wages to test the hypothesis of full-shifting of the cost of social insurance to
wages. Furthermore, we assess if employers have been able to adjust other

employee benefits such as bonuses and allowances for food and transportation.

The empirical model we test takes the form:

h{%) =a,+ BPR +YPR * NPF, +®PR, * Small. +

it

(2)
@Small, * NPF,* PR +v, + €,

where subscripts i and ¢ index employers and year, respectively, C is total
employer contribution to social insurance and L is total employment. The post-
reform dummy variable PR takes the value one for post-reform years and zero
for pre-reform years while NPF is a dummy variable that takes the value one for
firms without pre-reform provident funds and zero otherwise. Time invariant firm
fixed effects are represented by v while gis the equation error term. Since the

government has been raising the pension contribution rates gradually as
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discussed earlier, including a single post-reform dummy may not be ideal.
Instead we treat 2012 and 2013 separately as post-reform years and interact
them with the variable NPF. Since the probability of compliance with the pension
reform as well as the existence of voluntary provident funds before the reform
correlate negatively with initial firm size, the model includes a dummy variable
Small which takes the value one if initial firm size in less than fifty workers. Since
initial firm size is positively correlated with the likelihood of a pre-existing
provident funds and the degree of compliance with the new law, the interaction of
initial size with the post reform dummy will allow us to capture any differential
responses of small firms after the reform. Finally the model includes an
interaction of initial firm size, absence of pre-reform provident funds and the
reform dummy to see if initially small firms without provident funds behaved
differently after the reform. It should be kept in mind that being small and having
no provident funds reduce the probability of compliance with the pension law as

described earlier.

We estimate (2) using a panel fixed effects specification to take into account time
invariant unobserved characteristics that might affect firms’ decisions on wages
and fringe benefits. Standard errors are clustered at the firm level to account for
heteroscedastic and autocorrelated errors. As indicated earlier we rely on the
interaction term PR*NPF to identify the effect of the reform as the shock in
nonwage labor costs are expected to be higher for firms without pre-existing

provident funds relatives to firms with such voluntary schemes already in place.

We follow the same approach to estimate the change in firm-level real wage rate

which we obtain by dividing the wage bill (W) by number of employees.

@Small. * NPF,* PR, +v, + €,

17



Table 4 reports the results from (2). The first column shows a spike in real
pension contribution per worker in the post reform years of 2012 and 2013. As
would be expected, the rate of increase in social insurance contributions is much
higher for firms without pre-existing provident funds as indicated by the positive
and significant coefficients on the interaction of NPF with PR dummies. The large
and significant increase in pension contributions per worker after the reform even
for firms with pre-existing provident funds suggests that these voluntary schemes
were typically less generous as compared to the mandated program. The
increase in nonwage labor costs is therefore undoubtedly very high. Initially small
firms seem to have lower pension contributions per worker than larger firms but
the difference is not statistically significant even for small firms without pre-

existing provident funds.

Column 2 of Table 4 answers the question whether the post-reform spike in
nonwage labor cost has been shifted to workers in terms of lower wages. If any
thing, there has been a significant increase in average real wages after the
pension reform where the rate of increase is substantially higher for firms without
pre-reform provident funds. This finding is contrary to the expected reduction in
wages as employers attempt to offset at least part of their contribution to social
insurance. It is interesting to note that the coefficients on the interaction of initial
firm size and post-reform dummies are negative and significant suggesting a
much subdued increase in real wages among small firms after the pension
reform. Since the dependent variable is average wage at the firm-level, the
observed increase in real wages after the reform could be a reflection of the
strong aggregate performance of the Ethiopian economy where per capita
income grew rapidly during 2008-2013. This would have been a plausible
explanation had firm-level employment in manufacturing has also been growing
or at least remained stable. As we will demonstrate shortly, this was not the case
in our sample. However, since we do not have worker-level data on wages, the

increase in average wage rate could be driven by a composition effect whereby
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firms reduced the number of low-wage workers after the reform, an issue that we

will explore in detail shortly.

Before examining firm-level adjustment of employment, it is important to assess
changes in other nonwage labor costs after the reform that firms might have
resorted to. The results, using the same model as in equations (2) and (3), are
reported in columns 3 and 4 of Table 4 where the dependent variables are
bonuses and allowances per workers (specifically for food and transportation).
While we did not find significant differences in the responses of firms with and
without provident funds, we find that workers in small firms have experienced
significant reductions in bonuses and other non-pension benefits after the
pension reform. While the fraction of large firms paying bonuses remains at 60
percent before and after the pension reform, the proportion of small firms paying
bonuses has declined slightly from 32 percent before the reform to 29 percent
after the reform. This pattern also applies to other benefits as well except that
the fraction of large firms providing such benefits has actually increases from 65
to 68 percent. These adjustments might have allowed small firms to offset some
of the pension contributions relative to large firms. However, the fact that the
model R-Squared is very low in columns 3 and 4 suggests that these margins of
adjustment are perhaps not large enough to provide a cushion for the expected

increase in nonwage labor costs after the reform.

Since firm heterogeneity in product demand may affect labor demand and
wages, we expand the model in (2) and (3) by including real firm sales. We also
include firm age to account for the effects of market experience and expansion of
business networks. The results from these extended models as reported in Table
5 and they are by and large similar to the results in Table 4. The observation that
pension contributions per worker increase with sales is consistent with our
previous finding that larger firms are more likely to comply with the pension law
partly because of their better access to external finance and other productivity

enhancing resources. Column 5 of Table 5 shows results of a model where the
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dependent variable is the logarithm of unit labor cost calculated as total labor
cost (wage and nonwage costs) to output ratio. If the reform increases total labor
cost without intra-firm productivity growth, then unit labor cost would increase
proportionately. However, column 5 shows that while firm-level unit labor costs
did rise significantly in 2012 and 2013 particularly among firms without pre-
existing provident funds, the rate of increase is significantly lower than that of
pension contributions and wages per worker. This suggests an increase in firm-
level productivity after the reform offsetting some of the increase in labor costs.
Such productivity gains are apparently absent among initially small firms as
indicated by the negative coefficients on the interaction of small firms and post-

reform dummies.

5.2. Adjustment in Production Cost Structure

As discussed in our theoretical framework, firms might want to explore other
margins of adjustment in response to the pension reform before considering
termination of employment contracts. To assess the scope of such adjustments,
we examine changes in the share of nonlabor production inputs in total variable
costs. These include expenditures on intermediate inputs, energy, water and

mundane repair and maintenance.

As shown in the first column of Table 6, there is a significant reduction in the cost
share of nonlabor production inputs after the pension reform, which is stronger
among firms without pre-existing provident funds. This reduction is largely
associated with a decline in the cost share of intermediate inputs than that of
utilities. While the coefficients lack statistical significance, firms seem to be
rationalizing their consumption of imported intermediate inputs. In fact initially
small firms have increased their consumption of local intermediate inputs
significantly after 2011. Overall, Table 6 shows some evidence of adjustment in

production cost structure following the reform primarily by way of lowering
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expenditure on imported intermediate inputs. Nonetheless, this adjustment
margin appears to be relatively narrow to fully offset the increase in nonwage

labor costs.

5.3. Changes in Labor Demand and Skill Composition of Workforce

We now turn to the change in firm-level employment (Ll.,) using a similar model

for wage and nonwage labor costs.

In(L,) =, + BPR, +yPR, * NPF, + ¢PR, * Small, + )
oSmall, * NPF,* PR +v, + €,
As stated earlier, the expectation is that the reform may reduce labor demand

particularly among firms without voluntary provident funds such that § and y are

expected to be negative if workers do not accept compensating wage cuts. If
compliance with the pension law is costly for small firms, we would also expect

¢ and ¢to be negative.

In addition to the ITT effects of the reform on average firm-level employment, we
are interested in exploring if there is a change in the skill composition of workers.
Consistent with theoretical expectations, Table 3 has already indicated a
reduction in low-wage workers after the pension reform. Such heterogeneous
outcomes reflect underlying differences across workers in the perceived value of
pension benefits. Our econometric models will thus examine this impact in a

more systematic way.

Results from the labor demand model are reported in Table 7. The negative
coefficients on post-reform dummies suggest a decline in firm-level employment
after the pension reform although the coefficients lack statistical significance.
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Nonetheless, this observation is quite important given the aggregate context
where total employment in Ethiopian manufacturing continued to increase after
the pension reform while average employment at the firm level is contracting.
Consistent with our expectation, column 1 of Table 7 indicates sharper and
statistically significant employment contractions after 2011 among firms without
pre-existing provident funds. Jobs among such firms declined by 23.3 percent
and 27 percent in 2012 and 2013, respectively, as indicated by the coefficients
on the interaction of NPF and post-reform dummies. Significant reduction in
employment was also observed among initially small firms by about 20 percent
and 24 percent, respectively, in 2012 and 2013. These findings suggest
substantial negative employment effects of the reform among small firms and
those without pre-existing provident funds. However, initially small firms without a
provident fund seem to experience only modest decline in employment after the
reform as indicated by the positive and significant coefficients on the triple
interaction terms. This outcome likely reflects the difference in expected
compliance with the new pension law based on initial firm size. As indicated
earlier, small firms are less likely to comply with the pension law and descriptive
statistics reveal that initially small firms without provident funds are smaller in
size even among small firms. Small firms without provident funds have on
average 19 workers while small firms with provident funds have 25 employees; a

difference that is statistically significant.

Overall, our finds suggest that employers have not been able to fully shift to
wages the increase in nonwage labor costs brought about by the social
insurance mandate such that downsizing was inexorable even in the middle of a
rapid increase demand for manufactured goods. It is important to note that most
studies on the employment and wage effects of social insurance reforms test the
effects of relatively small changes on pension contributions that are presumably
easier to accommodate by lowering wages with minimal employment effects. In
that respect, the Ethiopian pension reform poses a significant spike in nonwage

labor costs affecting labor demand.
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We also find important adjustment in the skill composition of the workforce.
Column 2 of Table 7 shows deeper cuts in the number of low-wage workers in
2012 and 2013 while Column 3 shows a significant increase in the number of
high-wage workers. This finding is consistent with the observation in Table 3.
However, it is hard to attribute this post-reform composition effect to the pension
reform since the effects seem to hold both for firms with and without provident
funds. Nonetheless, the number of skilled workers exhibits interesting
heterogeneity. Relative to large firms with pre-reform provident funds, which
constitute the reference category, we find a significant reduction in skilled
workers among initially small firms. While firms without voluntary provident funds
also have reduced the number of skilled workers particularly in 2013, this effect
lacks statistical precision. These findings suggest a post-reform labor adjustment
process involving a significant reduction in the share of low-wage workers among
large firms as reported in column 4 of Table 7, accompanied by an increase in
the share of unskilled workers among initially small firms particularly in the
second year of the reform (the coefficient on Small*2012 is significant at 14%).
Small firms seem to have greater difficulty retaining high-wage workers as they
become more costly after the pension reform. Whether this affects their

productivity will be explored shortly.

Because we are using pre-determined wage categories defined by the CSA to
determine skill composition of workers, some workers close to the cutoff point
might have experienced pay raises and moved up to the “high-wage” category
despite our efforts to raise the cutoff wage rate as described earlier. However,
this potential problem does not seem to be driving our results as the coefficients
from the high-wage regression differ in magnitude and statistical significance
relative to the coefficients from the low-wage regression. The coefficients in
columns 2 and 3 of Table 7 would have been mirror images of one another with
opposite signs had the change in the skill composition of workers was driven by

workers closer to the cutoff wage rate crossing from one side to the other.
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The findings in Table 7 are consistent with our initial expectation about potential
heterogeneity in employees’ valuation of pension benefits. Given that high-wage
workers are more likely to have uninterrupted employment spells and attain
higher wages just before retirement, they are more likely to secure pension
benefits with a higher replacement rate. Since individual health and longevity are
also correlated with current standards of living, high-wage earners may enjoy
pension benefits over a longer time horizon than low-wage workers. Whether
high-wage works have agreed to take wage cuts to offset some of the employer’s
cost of social insurance cannot be detected directly from our firm-level data
which only reveals average wages. Nonetheless, the significant increase in real
wages reported in Table 4 is consistent with the reduction in the number of
workers at the lower end of the wage distribution as shown in Table 7. Similarly,
the post-reform reduction in skilled workers among initially small firms is
consistent with the observed reduction in average real wages among such firms
in Table 5. The reduction in bonuses and other allowances per worker among
small firms as reported in Table 5 may also make small firms less attractive for

skilled workers while large firms continue to provide such benefits.

Given potential weaknesses in the enforcement of the pension law discussed
earlier, it is possible that firms are underreporting the number of permanent
employees to minimize pension contributions. This is more likely to happen if
low-wage workers also attach very low value to pension benefits. In this case our
findings in Table 7 suggest a reduction in formal employment in the private
manufacturing sector which increases the number of workers hired informally by

registered firms.

5.4. Responses in Firm-level Investment and Productivity

As relative factor costs evolve, firms are expected to adjust factor input
proportions and explore possibilities to boost productivity. Given the increase in

unit labor costs and the reduction in firm-level employment documented above, it
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is important to examine the extent to which manufacturing firms have substituted
capital for labor. This substitution may also boost labor productivity given the
potential complementarity between skilled labor and physical capital although
firms can also engage in other productivity enhancing activities such as training
of workers. In this section we examine changes in investment per worker and
capital per worker after the pension reform to capture the extent of factor
substitution. We also analyze productivity growth using partial factor productivity
defined in terms of real value added per worker as well as total factor productivity
calculated as a residual from the widely used Levinsohn-Petrin production

function.®

The results are presented in Table 8. The first column shows a significant
increase in investment per worker after the pension reform, although investment
activities appear to be weaker, albeit insignificantly, among small firms. Column 2
shows substantial increases in capital intensity since 2011 particularly among
firms without voluntary provident funds (the coefficient on NPF*2013 is significant
at 13%). For small firms without pre-existing provident funds, however, capital
per worker shows a significant decline. Given the pervasive scarcity of external
credit for private sector firms in Ethiopia (World Bank 2009; Shiferaw 2016), it is
remarkable to see an uptick in investment following the pension reform. These
observations are consistent with the increase in labor costs after the reform
inducing firms to substitute capital for labor. This shift has been associated with
an increase in labor productivity since the reform which is stronger for firms that
never had provident funds before the reform. Labor productivity has declined for
small firms which also seem to corroborate the previous observation where small
firms have experienced a reduction in skilled workers coupled with weaker than

average investment activities after the reform. The last column of Table 7 shows

® The Levinsohn-Petrin (2003) method of estimating production functions uses a proxy variable
approach to address endogeneity of factor inputs. We implemented this model using value added
as the dependent variable and, raw materials and electricity consumption as proxies for
productivity shocks. All variables are in constant prices and enter the model in logs.
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a significant increase in total factor productivity but no noticeable difference

between firms with and without pre-existing provident funds.

5.5. Using Actual Pension Contribution

While the preceding analyses reveal the Intent-to-Treat effects of the pension
reform, we now examine the effects of actual increase in the pension contribution
rate on the cost and demand for labor for compliant firms only. This is similar to
the approach followed in Gruber (1997) and Kugler and Kugler (2006) where they

studied the incidence of payroll taxes. The basic estimation model is:

ln(%jZﬁo—Hﬂln(%j—i—\/i+a)t+£” (5)

i i

where &is the actual pension contribution rate and w, represents time fixed

it

effects and v, stands for firm fixed effects.

Unlike Eq(2) to (4), Eq(5) will be estimated only for firms with non zero employer
contributions to the pension fund. While all firms are subject to the same

contribution rate set by the pension law, Figure 3 shows substantial cross-firm

variation in (%) The figure also shows compression in the distribution of pension

contribution rate under the mandatory scheme as compared to the variance
under the pre-reform voluntary scheme. While the latter is fully anticipated, it is
not entirely clear why there remains substantial variation in the actual employer
contribution rate notwithstanding the reduced variation. The mean employer
contribution rate is approximately 5% in both 2012 and 2013, which is far below
the 8% and 9% mandated contribution rates set by government. One possible

explanation is the presence of paid employees for whom the firm does not make
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pension contributions. If there is across-firm variation in the proportion of such

workers, (C/)V )will not capture the true cost of the pension scheme to employers.

Moreover, using the actual contribution rate as an explanatory variable
introduces a selection bias due to the voluntary nature of the pre-reform
provident funds and the relatively low compliance with the new law. In the
absence of suitable instrumental variables in our data (variables that determine
compliance but do not influence employment and wages directly), we attempt to
address this concern by including an interaction term of the pension contribution
rate with initial firm size, as the probability of compliance rises with firm size. We
also allow the effects of social insurance to differ for the pre- and post-reform
periods by including an interaction term with the post-reform dummy variable
(PR) taking into account that post-reform employer contributions are mandatory.
Finally, we include a triple interaction term that takes into account the joint effects
of initial firm size and a post-reform mandate to provide pension benefits. Our

model therefore takes the form:

W. C. C. C.
In] £ |=8 +¢In| ==~ |+ @In| = |*Small + o, In| =~ |* PR, +

it 123 i it

Y, ln(%j*Smalli *PR +v,+w, +&, (6)

it

The estimates are reported in Table 9. The coefficients on(Cn ) are statistically

insignificant. The negative and weakly significant coefficients on pension
contributions in 2012 and 2013 suggest that compliant firms have only been able
to partially shift the cost of pension benefits unto workers’ wages. Initially small
firms that complied with the law are less successful in offsetting the cost of social
insurance as indicated by the positive and statistically significant coefficients on

the triple interaction terms. This finding may appear to be at odds with column 2
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of Table 4 where we noticed a significant increase in firm-level average wage
rates after the pension reform particularly among firms without provident funds.
However, we showed subsequently that the increase in wage rate largely reflects
a post-reform personnel policy that favors skilled workers. The results in Table 4
are thus consistent with large firms having a higher proportion of skilled workers
who, as compared to unskilled workers, may not apply a high discount rate on
the employer’s pension contributions although they may not necessarily value it
at cost either. As firms increase their pension contribution rates toward the rates
imposed by the pension law, Table 9 shows a partial switching of the rising
nonwage labor cost to workers wages and that such switching is more likely to

happen in larger firms.

We now turn to the relationship between the actual pension contribution rate and
labor demand using a similar model as in Eq.(6). The results are presented in
Table 10. The first column indicates a negative but insignificant association
between the cost of social insurance and total firm-level employment after
controlling for firm and time fixed effects as well as controlling for firm sales and

age. However, there is a strong composition effect as indicated in columns 2 to 4

of Table 10. The coefficient on (C%V)is negative and significant for low-wage

workers but positive and insignificant for high-wage workers. This has led to a
substantial reduction in the share of low-wage workers as the contribution rate
increases. The reduction in low-wage workers associated with the pension

contribution rate is stronger among initially small firms.

6. Conclusion

This paper examined the labor market implications of a major social insurance
reform program in Ethiopia that for the first time mandated pension and disability
benefits to employees in the formal private sector. Using firm-level panel data

28



from Ethiopian manufacturing, we found no evidence of employers fully shifting
the cost of social insurance to workers in the form of wage reductions despite
substantial increases in nonwage labor costs after the reform. If any thing firm-
level average wages calculated as wage bill per worker increased significantly
after the pension reform particularly among firms without pre-existing provident
funds. We also found no major change in the structure of variable production
costs after the reform except for modest reduction in the cost share of imported

intermediate inputs.

Consistent with the post-reform increase in labor costs, we find significant
reduction in firm-level employment. This reduction in employment comes largely
from reduction of low-wage workers. This finding seems to be consistent with the
increase in average wage rate at the firm level. While the absence of minimum
wages together with the existence of minimum pension in Ethiopia were
expected to prevent significant contraction of low-wage employment, the fact this
has occurred suggests that the benefits the reform promises to provide carry less
value for unskilled workers as compared to skilled workers. This is unsurprising
given the fact that manufacturing wages are still very low in Ethiopia and the law
requires workers to contribute 7 percent of their salary to the pension scheme on
top of the wage reductions employers may want to impose on workers to offset at

least part of their contribution.

The paper also shows increases in investment per worker and capital intensity
after the reform particularly among firms that never had provident funds, which is
consistent with the increase in the relative price of labor. We also find a
significant increase in labor productivity an at least a positive trend in total factor
productivity in the first two years after the reform which are consistent with the

increase in investment per worker and the retention of more skilled workers.

The reduction in employment particularly among low-wage workers suggests that

reforms that introduce flexibility in the pension scheme, such as lower
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contribution rates for low-wage workers and/or small firms that disproportionately
employ low-skilled workers, may help reduce the negative employment effects

associated with the social insurance program.

30



References

Almeida, R., and P. Carneiro. 2012. “Enforcement of Labor Regulation and
Informality.” American Economic Journal: Applied Economics 4, 3, 64-89.

Aterido, R., M. Hallward-Driemeier, and C. Pagés. 2011. “Does Expanding
Health Insurance beyond Formal-Sector Workers Encourage Informality?
Measuring the Impact of Mexico’s ‘Seguro Popular.” World Bank and Inter
American Development Bank (IADB) Policy Research Working Paper
5785.

Bosch, M., and R. M. Campos-Vazquez. 2014. “The Trade-offs of Welfare
Policies in Labor Markets with Informal Jobs: The Case of the “Seguro
Popular’ Program in Mexico.” American Economic Journal: Economic
Policy 6, 4, 71-99.

European Commission. 2010. “Social Protection for Inclusive Development: A
New Perspective on EU-Cooperation with Africa” European Development
Report.

Gruber, J. 1997. “The Incidence of Payroll Taxation: Evidence from Chile,”
Journal of Labor Economics 15, 3, s72-S101.

Gruber, J., and A. Krueger. 1991. “The Incidence of Mandated Employer-
Provided Insurance: Lessons from Workers’ Compensation Insurance,.”
In Tax Policy and the Economy , ed. Davide Bradford, 111-144.
Cambridge, MA: MIT Press.

Joubert, C. 2015. “Pension Design With Large Informal Labor Markets: Evidence
from Chile.” International Economic Review 56, 2, 673-694.

Kugler, A., and M. Kugler. 2009. “Labor Market Effects of Payroll Taxes in
Developing Countries: Evidence from Colombia,” Economic Development
and Cultural Change 57, 2, 335-358.

Levy, S. 2008. Good Intentions, Bad Outcomes: Social Policy, Informality, and
Economic Growth in Mexico. Washington, DC: Brookings Institution Press.

Levinsohn, J., and A. Petrin. 2003. “Estimating production functions using
inputs to control for unobservables.” Review of Economic Studies 70,2,
317-341.

Summers, L. 1989. “Some Simple Economics of Mandated Benefits.” American
Economic Association, Papers and Proceedings 7,2, 177-183.

31



World Bank. 2009. “Towards The Competitive Frontier, Improving Ethiopia’s
Investment Climate,” Investment Climate Assessment Report 48472,
Washington DC: World Bank Group.

Zewdu, G.A.2014. “Financial inclusion, regulation and inclusive growth in
Ethiopia,” ODI Working Paper 408, London: Overseas Development
Institute.

300
|
6000

250
|
5000

Employment '000
200
|
T
4000

Sales in Million USD

150
|
3000

100

T
2000

T T T T T T
2008 2009 2010 2011 2012 2013
Survey Year

Employment Sales
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Table 1: Comparing Sample and Census Data

Census Panel Data
Observations 11812 1752
In(Employment) 3.18 3.39

(1.25) (1.21)
Employment Share 0.15
In(Sales-million-USD) 11.84 12.47

(2.17) (2.06)
Sales Share 0.18

Note: numbers in parenthesis are standard errors.
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Table 2: Summary Statistics: Sample Means

2008 2009 2010 2011 2012 2013
Employment All Firms 3.7 3.6 3.4 3.4 3.3 3.3
NPF=0 4.4 4.2 3.8 41 4.2 4.2
NPF=1 3.0 3.0 3.1 3.0 2.9 2.9
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Sales All Firms 14.8 14.7 14.2 14.2 14.9 15.3
NPF=0 15.9 15.8 14.8 15.5 16.1 16.6
NPF=1 13.7 13.8 13.9 13.6 14.3 14.8
p-value 0.000 0.000 0.001  0.000 0.000 0.000
Firm Age AllFirms 135  13.3 117 118 12.8  13.8
NPF=0 16.9 15.0 13.6 14.0 15.3 16.3
NPF=1 10.4 11.8 10.5 10.8 11.7 12.7
p-value 0.005 0.195 0.045 0.011 0.005 0.005
Wage Rate | All Firms 83 82 8.4 8.1 8.8 9.2
NPF=1 7.9 7.9 8.0 7.9 8.6 9.1
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Labor  Productivity | All Firms 10.0 9.9 10.7 98 104 10.9
(value added per | NPF=0 10.6 10.5 10.8 10.2 11.0 11.4
worker) NPF=1 94 94 106 96 102 107
p-value 0.000 0.000 0.405 0.000 0.000 0.000
TFP All Firms 8.3 8.2 9.0 8.2 8.7 9.0
NPF=0 8.8 8.7 9.3 8.5 9.2 9.5
NPF=1 7.7 7.8 8.8 8.0 8.4 8.8
p-value 0.000 0.000 0.184 0.000 0.000 0.000
Investment per All Firms 8.2 7.7 7.5 7.3 8.1 8.5
worker NPF=0 88 84 7.3 78 86 9.1
NPF=1 7.2 6.4 7.6 7.0 7.8 8.2
p-value 0.001 0.000 0.523 0.005 0.014 0.003
Pension Contribution | All Firms 0.054 0.045 0.040 0.043 0.051 0.057
NPF=1 0.000 0.000 0.000 0.000 0.052 0.060
p-value 0.575 0.190

Note: All variables are in logarithms except for firma age and pension
contribution rate. All monetary variables are in real Ethiopian Birr. NPF(No
Provident Fund) is dummy variable that takes the value 1 for firms without pre-
existing provident funds and zero for firms with provident funds. The p-values
indicate the statistical significance of a t-test for differences in sample means of
the relevant variables for firms with and without pre-existing provident firms.
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Table 3: Comparison of Firm Size and Skill Composition of Workers Before and

After Pension Reform

Total High-wage Low-wage

Employment Workers Workers

A. Firms with pre-existing voluntary provident funds (NPF=0)

2008-2011 129 68 77
2012-2013 162 104 61

B. Firms without pre-existing voluntary provident funds (NPF=1)
2008-2011 35 12 39
2012-2013 33 17 16
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Table 4: Response in Wage and Nonwage Labor Costs

Pension Wage Bonuses Other
Contribution Rate Benefits
1 2 3 4
2012 1.4339%*** 0.6008*** 0.5582 0.1075
(0.3371) (0.0941) (0.3670) (0.3807)
2013 1.4138%** 1.16371*** 0.7345* 0.4860
(0.3709) (0.1099) (0.3849) (0.4061)
NPF*2012 1.8010%*** 0.6276*** 0.2494 0.0247
(0.6231) (0.1693) (0.7783) (0.6554)
NPF*2013 1.9073*** 0.5038** 0.1118 0.3023
(0.6556) (0.2128) (0.7517) (0.7745)
Small*2012 -0.2206 -0.4967*** -1.3531** -0.5797
(0.5965) (0.1537) (0.5545) (0.5873)
Small*2013 -0.3845 -0.7150%*** -1.2751** -1.0543*
(0.6130) (0.1964) (0.5852) (0.6056)
NPF*Small*2012 -0.6790 -0.1076 0.3702 0.5753
(0.8192) (0.2158) (0.9019) (0.8095)
NPF*Small*2013 -0.0585 0.0945 0.5300 0.4484
(0.8462) (0.2745) (0.8963) (0.9095)
R? 0.26 0.27 0.01 0.01
N 1,691 1,664 1,683 1,683

Note: Column heads are dependent variables expressed in real per worker
terms. ‘Other Benefits’ includes transportation and food allowances. The post-
reform period is represented by dummy variables for 2012 and 2013. NPF is a
dummy variable that takes the value one for firms without pre-reform provident
funds and zero for firms providing such benefits voluntarily. Small is a dummy
variable that takes the value one for firms with less than 50 number of workers at
the beginning of the sample period and zero other wise. The results are from a
panel fixed effects specification and the numbers in parenthesis are robust

*k%* *%*

standard errors clustered at the firm-level. Asterisks , and * represent

statistical significance at the 1%, 5% and 10% level, respectively.
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Table 5: Change in Wage and Nonwage Labor Costs Per Worker Since the
Pension Reform

Pension Wage Bonuses Benefits  Unit Labor
Contribution Rate Cost
1 2 3 4 5
2012 1.1185% 0.5117# 0.3421 -0.0412  0.4292+
(0.3291) (0.0913) (0.3948) (0.3862) (0.1075)
2013 0.7386+ 0.993 2+ 0.2465 0.1706  0.8102#
(0.3972) (0.1141) (0.4302) (0.4255) (0.1366)
NPF*2012 1.6439+ 0.6287+ 0.1441 -0.1417  0.5780+
(0.6107) (0.1764) (0.7603)  (0.6429) (0.1970)
NPF*2013 1.8812+ 0.5215# 0.0931 0.1478 0.6226+
(0.6338) (0.2170) (0.7378) (0.7733)  (0.2753)
Small*2012 -0.2446 -0.4515++  -1.2462+ -0.5350 -0.6464+
(0.5887) (0.1542) (0.5484) (0.5776) (0.1698)
Small*2013 -0.2325 -0.6291+ -1.0016+ -0.9418 -0.8431-
(0.6100) (0.1976) (0.5817) (0.5975) (0.2148)
NPF*Small*2012 -0.5172 -0.1228 0.3274 0.5655 0.0151
(0.8065) (0.2226) (0.8871) (0.8002) (0.2492)
NPF*Small*2013 0.0083 0.0696 0.3533 0.4334 0.0470
(0.8269) (0.2788) (0.8876) (0.9065) (0.3337)
Ln(Sales) 0.3344+ 0.1316+  0.2933=+  0.2163++ -0.6527+
(0.0689) (0.0347) (0.0801) (0.0717) (0.0431)
Ln(Firm Age) 0.4198 -0.0615 0.1882 0.2830 0.0934
(0.3360) (0.1270) (0.4174) (0.3404) (0.1402)
R? 0.28 0.30 0.03 0.02 0.42
N 1,657 1,637 1,650 1,650 1,643

Note: Sales are measured in real Ethiopian Birr while firm age is measured in
years. Unit Labor Cost is calculated as the ratio of total labor cost to total sales.

See notes under Table 4.
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Table 6: Adjustment in the Composition of Variable Production Costs (Percentage

Shares)
Non-Labor Intermediate Inputs Other
Inputs Total Local Imported Inputs
1 2 3 4 5
2012 -0.0285* -0.0223 -0.0294 0.0102 -0.0010
(0.0154) (0.0175) (0.0407) (0.0304) (0.0118)
2013 -0.0637**  -0.0470** -0.0364 -0.0394  -0.0127
(0.0199) (0.0234) (0.0456) (0.0356) (0.0146)
NPF*2012 -0.0656** -0.0368 0.0473 -0.0111 0.0006
(0.0275) (0.0343) (0.0707) (0.0695) (0.0187)
NPF*2013 -0.0906** -0.0618 0.0238 0.0277 0.0162
(0.0408) (0.0503) (0.0729) (0.0854) (0.0209)
Small*2012 0.0522 0.0453 0.1985*** -0.0592 -0.0093
(0.0373) (0.0396) (0.0641) (0.0627) (0.0152)
Small*2013 0.0594 0.0457  0.1540** 0.0343 -0.0019
(0.0411) (0.0416) (0.0727) (0.0805) (0.0175)
NPF*Small*2012 0.0180 -0.0032  -0.1544* 0.0268 0.0078
(0.0460) (0.0513) (0.0899) (0.0946) (0.0221)
NPF*Small*2013 0.0424 0.0141 -0.1113 -0.0524 -0.0006
(0.0570) (0.0636) (0.0973) (0.1170) (0.0249)
Ln(Sales) 0.0346%** (0.0432%** 0.0091  0.0341*** -0.0087***
(0.0065) (0.0068) (0.0097) (0.0103) (0.0032)
Ln(Firm Age) 0.0220 0.0116 -0.0376 0.0238 0.0121
(0.0237)  (0.0247) (0.0360) (0.0468) (0.0106)
R? 0.07 0.08 0.02 0.03 0.02
N 1,657 1,657 1,466 1,111 1,657

Note: Non-labor inputs include intermediate inputs, which are decomposed into
‘Local’ and ‘Imported’ inputs, and ‘other inputs’ which include expenditure on
energy, water and lubricants. The dependent variables on column heads are
percentage shares of the relevant input(s) in total variable production cost which

includes labor costs. See also notes under Tables 3 and 4.
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Table 7: Change in Labor Demand and Skill Composition of Workers

Total Low- High- Low-Wage
Employment Wage Wage Share
1 2 3 4
2012 -0.0763 -0.3774%** 0.2243** -0.1142%**
(0.1005) (0.1146) (0.1038) (0.0249)
2013 -0.1487 -0.5278*** 0.2890** -0.1671 2%+
(0.1163) (0.1376) (0.1218) (0.0295)
NPF*2012 -0.2655* 0.0063 -0.0043 -0.0280
(0.1401) (0.2074) (0.1476) (0.0447)
NPF*2013 -0.3140** 0.1061 -0.1585 0.0137
(0.1412) (0.2233) (0.1740) (0.0511)
Small*2012 -0.2143* 0.0250 -0.3005* 0.0642
(0.1182) (0.1702) (0.1572) (0.0425)
Small*2013 -0.2703* 0.0482 -0.3346* 0.0813*
(0.1379) (0.1772) (0.1771) (0.0480)
NPF*Small*2012 0.3311%** -0.0378 0.0827 -0.0340
(0.1627) (0.2521) (0.2079) (0.0604)
NPF*Small*2013 0.3849** -0.1346 0.2409 -0.0803
(0.1738) (0.2627) (0.2376) (0.0680)
Ln(Sales) 0.19071*** 0.1113*** 0.2453*** -0.0228***
(0.0292) (0.0330) (0.0407) (0.0076)
Ln(Firm Age) 0.2358** -0.0816 -0.0669 0.0265
(0.1062) (0.1188) (0.1557) (0.0354)
R? 0.16 0.08 0.15 0.13
N 1,650 1,581 1,449 1,636
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Table 8: Responses in Firm-level Investment, Capital Intensity and Productivity

Investment Capital per Labor Total Factor
per Worker Worker Productivity Productivity
2012 0.7777** 0.6183*** 0.5508%*** 0.4812%**
(0.3400) (0.1420) (0.1469) (0.1420)
2013 1.5158%*** 1.2000%*** 0.9886*** 0.7858%***
(0.3212) (0.1688) (0.1774) (0.1701)
NPF*2012 0.7654 0.5799** 0.5945%* 0.2955
(0.6115) (0.2809) (0.2401) (0.2508)
NPF*2013 0.5567 0.4503 0.6300* 0.3285
(0.4553) (0.2942) (0.3231) (0.3303)
Small*2012 -0.1538 -0.0484 -0.1936 -0.3426
(0.6848) (0.2690) (0.2319) (0.2442)
Small*2013 -0.3307 -0.3287 -0.2864 -0.3844
(0.7008) (0.2822) (0.2773) (0.2755)
NPF*Small*2012 -0.2738 -0.8134** -0.5385* -0.1797
(0.8967) (0.3802) (0.3208) (0.3393)
NPF*Small*2013 -0.0807 -0.4942 -0.4857 -0.1848
(0.8327) (0.3907) (0.4082) (0.4148)
R? 0.07 0.08 0.15 0.10
N 962 1,634 1,473 1,442

Note: All response variables are in logarithms. Investment per worker is real total
expenditure on fixed capital to employment ratio. Capital per worker is real capital
stock to employment ratio. Labor productivity is real valued added to employment
ratio. Total Factor Productivity(TFP) is the residual from the Levinsohn-Petrin
production functions. All models control for firm fixed effects, include firm age and
an intercept, and standard errors are clustered at the firm level. *, **, *** represent

statistical significance at the 10%, 5% and 1% level, respectively.
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Table 9: Incidence of Pension Contribution and Wage Rate

1 2 3
c, -0.0931 -0.0232 0.0037
In| 77
( A/) (0.0800) (0.1004) (0.0936)
c, -0.1419 -0.1616a
(4, (0.0938) (0.0994)
c, -0.2276 -0.2491a
1 it
( A’) (0.1596) (0.1554)
C -0.0764
1 ir
( A/) (0.1816)
c, 0.1679**
In| % * Small *2012
(/V) (0.0715)
Co/ e . 0.1925%*
in( iy, ) smatt+2013 (0.0774)
R2 0.32 0.33 0.36
N 594 594 594

Note: Dependent variable is logarithm of firm-level average wage rate. 2012 and
2013 and post-reform dummies while Small is a dummy variable that takes the
value 1 for initially small firms (with less than 50 employees) and zero other wise.
*,O*F, " represent statistical significance at the 10%, 5% and 1% level,
respectively, while “a@” represents statistical significance at 11%. The model
control's for firm fixed effects, time fixed-effects, firm sales and firm age.

Standard errors are clustered at the firm level.
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Table 10: Incidence of Pension Contribution and Labor Demand

Total Low-wage  High-wage Low-wage
Employment = Workers Workers Share
1 2 3 4
ln(C/ ) -0.0542 -0.1113* 0.0838 -0.0363**
Wi (0.0417) (0.0634) (0.0546) (0.0142)
m(C%V )*2012 0.0702 0.0487 -0.0426 0.0264
i (0.0630) (0.0782) (0.0785) (0.0208)
m(C%/ )*2013 0.0784 0.1043 -0.0774 0.0302
" (0.0541) (0.0791) (0.0727) (0.0207)
m(C%/ )*Small -0.0430 -0.2289 a -0.1164 -0.0253
" (0.0683) (0.1409) (0.1258) (0.0250)
m(C%V )*Small*2012 0.0031 -0.0460 0.0694 -0.0206
i (0.0525) (0.0575) (0.0648) (0.0142)
1“(C%V )*Small*2013 0.0180 -0.0871 0.0777 -0.0281*
” (0.0622) (0.0583) (0.0674) (0.0147)
R? 0.20 0.23 0.27 0.23
N 594 574 578 592

Note: Dependent variables in columns 1 to 3 are logarithms of number of
employees indicated in the column heads while the dependent variable in column
4 is the share of low-wage workers. *, **, *** represent statistical significance at
the 10%, 5% and 1% level, respectively, while “a” represents statistical
significance at 11%. The model control’s for firm fixed effects, time fixed-effects,
firm sales and firm age. Standard errors are clustered at the firm level.

Look notes to Table 8 for all other variables.
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