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Abstract

The size of the informal economy has grown shaiplynany transition countries, particularly in the
Former Soviet Union. To provide a better understandf this phenomenon, our paper develops a model
of how the structure of labour compensation inkdrftom central planning affects labour allocatidsing

a panel dataset on individuals and households tfhenukraine Longitudinal Monitoring Surveys (ULMS)
for 2003 and 2004, we first quantify the size dad thkraine informal economy. We then write down a
model of an economy with state and private seaondsformal and informal work, where all sectors can
employ both full- and part-time workers. Privaters choose whether to be formal - and pay payaw#s -

or stay informal, subject to some probability ofedtion for evading payroll tax. This setting allows to
derive the impact of social benefits, as well amat®l shocks and detection rates, on the allocatfon
employment across different labour market stateedi€ions from our model are then tested
econometrically using the ULMS data.
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1. Introduction

A substantial informal economy - defined as empleryhin firms that do not pay payroll tax - is a
characteristic of many developing countries. Tisé deecade has seen a strong growth of the
informal economy for most transition countries,@atting for between 35-44% of GDP in the
countries of the Former Soviet Union (FSU) and betw21-33% in Central and Eastern Europe
(Bernabe, 1999; Schneider and Enste, 2000; Yoah 2003; Krstic, 2003; Commander and
Rodionova, 2005).

Attempts to understand why there has been suchtigiftave mostly emphasized the role of
public policy. In particular, high payroll tax ratenay have raised the incentive for creating
informal jobs. In addition, where the business emment has been problematic informal sectors
have tended to be relatively large. Yet in thediteon economies, it is interesting to note thassr
country estimations of the size of the informalrerray find no robust association between size and
the extent of reform, whereas the latter is cldaidily correlated with the quality of the business
environment. This suggests that the size of thanél economy is not simply an issue for the
early or slow reformers.

While existing models of the informal economy téadbe organised around two distinct
sectors — formal and informal - a defining featoir¢ghe transition country context has been the
prevalence of multiple job-holding, whereby indivads combine formal sector employment with
informal sector employment. Recent research hadidgiged the important consequences for
creating incentives for multiple job-holding of ttignamic interplay between such factors as control
regimes in state sector firms, the structure ofamation and the level of outside opportunities —
particularly unemployment benefits — made availébeparated workers

Accordingly, to reflect this complexity and incorpte the phenomenon of multiple job-
holding, this paper uses a multi sector model lobla allocation, including a mixed
formal/informal sector. Based on this formalisatioase show the relevance to the informal
economy growth of the inheritance of central plagnparticularly the structure of labour
compensation where the provision of housing sutssidiiealth and child care and other social
benefits was common.

The paper proceeds by first quantifying the sizthefinformal economy based on unique
individual and household data from the Ukraine Litudjnal Monitoring Surveys (ULMS) for
2003 and 2004. We then describe transitions of ersrketween the three sectors: formal,
informal and formal/informal. We find that, oveetbhourse of 1991-2004, the share of
employment in Ukraine’s informal sector has jumfredh around 10-16% to between 17-23%.

This increase is far higher if people involved gmieultural production for their own use are also



considered.

Second, based on an analytical model of an ecomatimygtate and private sectors and involving
formal, informal and full and part-time work, wesable to derive testable propositions as to hew th
reallocation of labour is affected by such facam$he amount of non-monetary compensation, the
extent to which such benefits are subsidized bygttite, and the probability of the firm being distéc
evading payroll tax. The panel element of the ULd&gaset is then used to assess the empirical
validity of the main prediction from our theoretioaodel. Employing state-of-the-art econometrics,
such as mixed logit, our paper provides imporiesttévidence on the significant effects of non-
monetary benefits on the static allocation of lalamuoss the three sectors. In addition, we anégse
dynamics using multinomial logit for transitionsvedrkers between the sectors, which also conditions
on the detection probability, involuntary temporangmployment (when the worker remains on the
firm’s payroll but receives no wage), and occupat@ur overall conclusion points to the important
attaching role social benefits play in determiritmgmix of formal/informal sector employment.

The paper is organised as follows. In Sectjome2quantify the informal sector in Ukraine using
various employment measures and micro-data frordthdS. Section 3 presents a model of the
informal sector and formulates hypotheses for eéagbitesting. Section 4 gives a brief descriptibn o

the econometric approach and reports estimatioftgseSection 5 concludes.

2. The informal sector: evidence from Ukraine

Existing estimates for Ukraine of the size of tifeimal economy, derived from physical inputs,

such as electricity consumption, or based on mdaeyand functions, not only indicate that a large
informal sector came into existence near the sfdaransition in 1992 but show that in the 199@s th
country appears to have had one of the sharpestagincrease in the informal economy. Johnson et
al (1998) estimated that informal activity accouhfier around 16% of GDP in 1989/90, rising to
over 47% by 1994/95, while Lacko (1999) had a ygiér estimate of around 54% at the latter
date. Schneider (2005) placed the informal settanresof GDP at around 53/54% in 2001-2003. The
extent of informal employment is comparable with éistimates for the FSU countries during the same
time period. For instance, Schneider and Enstedja@$ing physical inputs suggest that by 1995, the
informal economy accounted for between 35-44% dP@the FSU (see also Bernabe, 1999; Yoon
et al, 2003; Commander and Rodionova, 2005). Xtemeof informal employment has also been
higher than a reported in Krstic (2003) for Cendiradl Eastern Europe level of 21-33% of GDP. If
most transition economies are indeed developingauees, then the rapid growth in the size of the
informal sector may simply reflect convergence. léeev, it may also reflect some of the particular
institutional and other features of the transitt@monomies. Explanations for why this has been the

*For example, Rein, Friedman and Worgotter (1997).3



case in Ukraine have mostly emphasised the slowparttl nature of reforms and the continuing
high level of payroll taxation. Indeed, throughthu transition, the payroll tax rate has remained
above 40%.Yet, aggregate measures give little sense of what constitutes the informal economy
and how that may have changed over time. Indeeakumement error is a challenge for research and
can only be adequately addressed by adopting stlengsd focus and using household-level data
containing observations over time.

Given the shortcomings of the approaches relyinggmnegate measures, this paper makes
use of the comprehensive and representative sarhplerainian households, created in two rounds
of the ULMS. The first round was implemented fos@®ouseholds and 8641 individuals in 2003 with
a retrospective part covering some — but notitims of the questionnaire for the years, 19861,199
1997-2001. A second round was completed in laté 206 covered 3500 households and 7201
individuals. The reference period for the seconohdowvas 2003 and 2004. The ULMS data provide
extensive information on household income and exipane, as well as individual-level information
about employment status, working hours, earnirgs;monetary (social) benefits and other
components of income. Based on this data we aegt@lplut together a number of estimates of the
size of the informal economy — as measured byehseptage of total employment - for 1991, 1997,
2003 and 2004. Measure 1 in the first column ofid alreports the share of employment in informal
activity outside of agriculture. This comprisesiinduals with an unregistered job as well as those
who are self-employed or have a second job onamvied in occasional supplementary work.
Broadening the conceptualisation of the informahecny, Measure 2 adds those involved in non-
agricultural household production and sale of adftical goods on a secondary basis. Measure 3
further augments the estimates by including alMiddals involved in agricultural production for
their own use.

Not surprisingly the size of the informal economgignificantly affected by whether agriculture
is included. On Measure 3, informal employment anted for over 66% of employment at its peak
in 2004. By contrast, when excluding individualgalved in agricultural activity, the informal
economy share dropped to 17%. Because agricudtimegely an untaxed part of the economy in
most developing countries, to ensure comparabiliéyfocus our attention on the second - and
significantly narrower - measure of the extennédimal activity - which includes only those with
secondary agricultural output for sale. This meagives an informal employment share of 16%
in 1991 rising to 26% in 1997. The share falls sgally in 2003 before rising again to 23% in
2004.

Turning to employment distributions across fornral amformal sectors, in 1997 nearly three
guarters of workers had jobs solely in the forneakar. A further 20% were employed in informal
work only, whereas about 6% held multiple jobstipgrating in both formal and informal work.
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By 2003-04, formal employment remained roughly tamsat between 75-80% while the share of
informal employment ranged between 7-15%. The sbiamaultiple job holders was comparable
ranging between 9-12%.

Table 2 shows transitions across the three employstates for 2003-04, calculated for
2824 individuals with complete records in both ge@&mongst individuals with formal
employment in 2003, 90% did not change their statdsurther 4-6% moved to either informal or
multiple job holding. A substantial proportionrotiltiple job holders switched entirely into theamrhal
economy.

As regards the associated structure of labour cosatien, and in particular the intensity of
use by state-owned and privatised firms of non-@yer social benefits, such as housing subsidy,
provision of health and child care and other sesjithe ULMS data indicate that in both 2003 and
2004 around 36% of individuals in the sample wareeteipt of non-monetary compensation. It

is notable that more than 50% of multiple jobhoddierthe sample received social benefits.

3. A model of the informal economy

We take the economy to be populated by three tgpésns: state-owned, private formal and
private informal firms. All types can employ bothlftime and part-time labour. We now

outline the optimization problem for each type fué firm.

3.1. State sector firms

Full-time employees in the state sector receiveeatay wages and also nhon-monetary or social
benefits. Part-time employees receive only non-rteogdenefits. State firms pay payroll taxes
for their full-time employees but not for their péimers. Part-time employees working in the
state sector can also work in the private sectdrraceive a wage. That wage will, however, be
discounted by the probability of detection for paying taxes if they work informally.

We model state- or insider-run firms by analogyviiade uniorfs In the context of
developed market economies, these firms have ben modelled as either maximizing
wages, or maximizing utility with respect to bothge and employment, subject to a zero
constraint on profits. In the Ukraine context, veswame that, instead of maximizing wages,
state-owned firms maximize employment (i.e., thesfgr not to fire existing workers), setting
wages consistent with their employment objectidi@s Tan be modelled as the state firm
picking the largest full-time employment possiblbject to a zero-profit constraint. Clearly,

the resulting wage-employment combination is iroggfit.

® See, for instance, Farber (1987).



Alternatively, state-owned firms can be assumegi¢k a combination of employment and
wages to maximize rents subject to a zero-profist@int. In this case, the wage-employment
solution will be efficient. In terms of the valigiiof both assumptions, the existing research (see,
for instance, Commander et al (1993, 1996a, 19868)Commander and Tolstopiatenko (1997)
find support for both types of firm behaviour, witiore profitable enterprises adopting joint
maximization with respect to wages and employmemd, less well performing firms choosing
to optimize with respect to employment only witksukant labour hoarding. Anticipating the
results from empirical tests described in the sextion, the joint wage-employment
maximization hypothesis modelled below is strorgyipported by our findings on the
comparative statics of labour allocation amongestatAdditional ( not reported here) results that
support our general conclusion about the relevahsecial benefits and wage differences to
understanding the informal economy, come from tieeligtions of a distinctly different
theoretical framework developed in this study talgse the case of state firms maximising
employment only, that have been tested by usingimonhial logit and the ULMS information
on workers’ transitions between the three employtreeators.

We assume that the state (formal) sector is pogdilay identically skilled risk-neutral
workers, who can combine formal sector employmaetit imformal sector employment. We

label the workers who do this ‘formal/inform&l’

The utility of the state firm is given by

U(NS, NS, w®)= NSwS(L-7,) + N3 (@, (1- §) + (1- )W (1-7,))+ Mhy (1)
where:
6 = share of part-time employees who work in tiferimal private sector;

" The employment maximisation only model and a sepofesponding empirical results from multinomizgit are

available from the authors upon request. The efitmaesults suggest that among those who hold johhe

formal sector, enjoying greater benefits incregseschances of their taking an additional job i fibrmal-informal

sector but decreases the likelihood of moving ddhe formal sector completely and taking up a-fuie job in the
informal sector.

It has also to be noted that the model presentsabe of inter-sector, but not inter-firm, trarsis. In other words,
workers keep their jobs in the formal sector firndaake up an additional job in the informal sectatside the
firm, which shifts them into the mixed formal/infoal sector without changing their main employmemhf We

checked whether this assumption is satisfied insaumple. Indeed, it turns out to be the case: 664 movers
from formal to formal/informal only 3 changed maats (firms) in 2004. However, even if it was nbétcase, we
could easily get around this by assuming not alsifggmal firm, but a measure one of identical desidominated
firms.

® Friebel and Guriev (2005) study the effect of ergploconcentration on the attaching role of soc&dddits and
regional worker mobility.
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b = social or non-monetary benefits provided by dtate sector;

S
NF = full-time employment in the state sector;
NS = part-time employment in the state sector;

M = state sector’s total employment;

WS = gross state sector wage;

T, = income tax (part of payroll tax) levied on foemal sector employees’ pay;

r = payroll tax paid by the employer on the forsattor employees’ pay;
@ = probability of detecting the non-paying palytak employer;

w,(wg) = part (full)-time wages in the informal privatector and,

w, (Wg) = part (full)-time wages in the formal privatecor.

Due to the potential presence of labour marketlitigis, we assume that both formal private and

informal private part-time expected wage\é and W:) , are increasing functions of the net (after-

tax) state sector wage, but that the total ne¢ sattor wage is not necessarily equal to its total

expected multiple job sector counterpart:

wh(1-7,) = gw*(L-75)). g'()>0 (2)
and
w,(1-¢)=2z(w’(1-7,)), Z()>0. 3)

We also suppose that the state sector's total gmplat is fixed at M - in other words, the state
sector does not hire or fire, it only moves workeeswveen full-time and part-time employment

NP +NJ =M. (4)
With a quadratic production functibhand assuming substitutability of part-time forl-firne

labour - albeit with some efficiency logsl]  [0,X]the firm's zero-profit constraint can be

written as

° This assumption holds for the ULMS data in 2003 2004.
% We use a quadratic production function as it Sashe assumptions we make about the two typkdobir
(full- and part-time) being substitutes as weltlasreasing returns to scale.
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pyYNF@L-3)+M =M (L-s)b+ NFws(1L+7), (5)

where s = the subsidy rate provided by the govemnaecover the cost of providing social or
non-monetary benefits,= the rate of payroll tax that the firm pays anfitll-time employees,

andp is the output price.

We assume that in the state firm workers maximezgsr (which in our case of linear utility
means maximizing the total wage bill) with respectvages and full-time (formal sector only)
employment, subject to a zero-profit constraintthiis case, the optimization problem of the
state sector firm looks as follows:

MaxU (NS, NS, w)= NSws(L-7,)+ NS(aw) (L- ¢) + (L- O)w: (1-7,))+Mb  (6)
with respect to(NfS,wS),

subject to

pyNF@-3)+M =M (@-s)b+NFwS([L+7). (7)

Graphically, condition (7) could be representecﬂl‘ﬂf,ws) space as a set of

inverted U-shaped lines.

The efficient combination oﬂ‘Nf,WS) will be found at the point wher®IRS = MRT

S R

m
NS 2 [NS(@-8)+M 2 [NS@-8)+M
MRT =aw® ___ T __ VT - f )

NP s NP (+7) - NP (1+7)
N wheroH -l
s NP 1r0—( | (1-p)+1-6) plroj
MRS= aN?~ Uys NS{i-7o) ’ ®)
Sgn(MRS) = -
sign{wS (1-r1,)- (6W'p 1-¢)+(@-0)w(1-7, ))} : (10)

Then solving for N?; we can find part-time state sector employmehj from

NS =M -NS. (11)



We also have conditions (2) and (3) on wages, asdrae that part-time private sector wage

(either formal or informal) is a proportiadof its full-time counterpart, e.g.

W, = WL (12)

This gives us the supply of part-time labour to phieate sector.

3.2. Private sector firms

Private firms can choose whether to be in the fbseetor and pay payroll taxes or be in the

informal sector, by comparing the relative pay-aéf$oth statesy™ and V' . While private
informal firms do not pay payroll tax but face thrbability of being detected¢ , with the
corresponding fing=  private formal sector firms pay the payroll taxkwoth full- and part-time

labour!* Both private informal and private formal firms niraize profit subject to the supply of
part-time labour from the state sector, as wellaslitions (2) and (3) for wages, and the
condition for equilibrium in the market for partrte labour

N, +N7 =N;J. (14)

We assume that the constraint on the supply oftifuk labour for private firms is not binding.

3.2.1. Informal private sector firms

If the firm chooses to be informal, it receivesexpected payoff of

V' =max(@- )N, + ND{PYNT + (BN, =wi N} ~w,N} - 1= @-¢)"")F . (15)
The firm faces the following optimization problem

Max{(1- @) py/N; + (BN, —wi N{ —w N }] - 1- (L-¢))F. (16)
with respect to(N,N )and subject to (2), (3) and (14).

3.2.2. Formal private sector firms
If the firm chooses to be formal, its payoff is givby

™! Note that this feature of the model does not plegi@in econometric tests with the data availablas,
due to the very small number of observations orkeusr with part time employment in the private fohsector.
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VT =max[p/N{ +(D)N] —wiNf @+7) —w N] [@L+7)]. (17)

The firm maximizes profit

Max[pJNfF+(b)N§—waf(1+r)—ng§]. (18)

with respect ta(N [, Ng Jand subject to the constraints given by to @)ahd (14).

3.3. Comparative statics

To explore the properties of the optimization solutfor state-owned firms jointly maximizing
with respect to wage and employment, we vary assomg about the ratio between the net
wage in the formal sector and the expected wadkerformal/informal sector and consider the
following three cases. Note that the wage ratitecef by how much insiders in state-owned
firms favour employment in the formal sector ovemptoyment in the mixed formal/informal
sector.

Case 1 Suppose that the net wage in the formal sectgreiater than the expected wage in the

formal/informal sector

WS {i-1,)> (aw) 1= 9)+ (- O)w (1-1,) 19

In this case, the indifference curves of the diat&s insiders are negatively sloped. The optimal
tangency poin(Nf’,WS)OPT will lie to the right of the zero-slope point thie iso-profit (zero-

profit) curve. The value of the marginal product is less thannttarginal (wage) cost.

Case 2 The net wage in the formal sector is less tharettpected wage in the formal/informal

sector

wo(L-17,) < (6w, (1- ¢)+ (L- O)W: (1-7,)). (14)

In this situation, the indifference curves of tha&te firm’s insiders are positively sloped. The
optimal tangency poin&Nf,wS)OPT will lie to the left of the zero-slope point dife iso-profit

(zero-profit) curv&®. The value of the marginal product is greater t@nmarginal (wage) cost.

'2 The formal sector firm is in the diminishing margiiproduct part of the iso-quant.
'3 The formal sector firm is in the increasing margimaduct part of the iso-quant.
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Case 3 The net wage in the formal sector equals the eepenvage in the formal/informal sector

wi(1-7,) = 6w, (1- ¢) + (L~ O)w; @-7,). (15)

The indifference curves of the state firm’s insglare horizontal. The optimal tangency point

NS s OPT
( W ) will be at the zero-slope point of the iso-présiero-profit) curve. The value of

the marginal product is equal to the marginal (Wagst.

These three possible outcomes have different impdios for our main question of interest: the
differences in the impact that social benefits hawe the employment in the formal,
formal/informal and informal sectors.

We can now sign the effects on employment in thieua sectors and states of a change
in subsidiegs ) benefits(b ) the payroll tax rat€zr ,)the detection probabilitfg and prices

( p) . Columnb of the below table summarizes the signs for thgeeted directions of the

relationships in the model.

For Case 1, as social benefits increase flanto b, > b, , the zero-profit curve shifts

downwards, and the optimu(ﬂlf,ws)OPT shifts in, resulting in lower wages and lowemfat

sector employmeni\;®, and higher formal/informal employment.

N s |b M T |l |p
N> + |- + -+ |+
N + |- - + |- +
Np - + |+ + |- |-
N¢ + |- |- -+ |+
No |- + |+ - |+ |-

We call this property the "attaching" property otml benefits, in the sense that despite lower
expected wages in the formal/informal sector, &didevel of social benefits leads to an inflow
of workers into that sector. A higher subsidy (Goius in the above table) would have an

opposite effect to that of an increase in bendéeding to a higher formal sector employment,

N¢°. A positive shock to aggregate demand (a higherould also lead to higher formal sector

employment, but higher wages as well.

Note that we have assumed that workers who seelipheybbs in both formal and
informal sectors can find employment there. Simasé formal/informal workers are substitutes,
with some efficiency loss, for those who are emptbgolely in the informal sector, the inflow
of workers from the formal to the formal/informac$or will reduce informal sector

11



employment, as well as expected wages in the féimfi@imal and informal sector$.

A higher probability of detection (colungn) will increase full-time state sector employmend a

private formal employment, but will reduce infornaad formal/informal employment.

Cases 2 and 3 produce drastically different reslit€ase 2, as social benefits increase and the
zero-profit curve shifts down, the optimal poi(1N|f’,W‘°’)oPT shifts down to the right of the old

optimum, so that formal sector employment is highkérile formal sector wages are lower than
before and formal/informal employment decreaseghetli prices bring about lower formal
sector employment but also higher wages. CaseeBsaffiuch the same resutts

There are important testable propositions to bargd from the first-order conditions.
First, when the ratio between formal wage to exgeébrmal/informal wage is less than unity,
the slope of the insiders’ indifference curve isipige, indicating that full-time formal
employment within the firm is an economic “bad” foe insiders, and that their utility is
decreasing in it, or, conversely, that insidergitytis increasing in part-time employment
(naturally, as both groups receive equal benefis)when the iso-profit curve shifts up due to
an exogenous decrease in benefits or an incredbe subsidy to benefits, implying that higher
employment can be sustained for the same zera pitediinsiders will shed their “bad”
consumption good (full-time labour) and acquire enof the “good” one (part-time labour). In
contrast, when the formal sector wage is high irgdab the mixed formal/informal sector, a
decrease in benefifand/or an increase in the subsidy to benefitg)sstiie iso-profit curve up
leading to a higher “consumption” of the prefertgole of employment, so that full-time
employment of insiders will go up and mixed seehimployment will fall. The opposite happens

when benefits increase.

4. Testing the model with Ukrainian data

We now test the model’'s propositions regardingitiy@act of changes in the structure and
financing of compensation on labour allocation asrthe three sectors. We use micro data from
the ULMS, exploiting information on employment bgcsor. We use a mixed multinomial logit
model of sector choice that integrates correlatear® arising from repeated measurements on

workers.

4.1. A mixed multinomial logit estimation of sectorchoice

4 As for the shift from the formal/informal and therfnal into the informal sector, we do not modedxplicitly but
we expect social benefits to play an attaching. Mle also expect a higher subsidy to social benefid a positive
shock to aggregate demand to have a similar effect.

!> Detailed results are available on request.
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The revealed choice betweeh alternative sectors for worky, is observed for individual
workeri on occasion. The choice set contains just three alternativhsse are: (i) being
employed in the informal sector; (ii) being empldye the formal sector; and (iii) holding
multiple jobs in the formal/informal (mixed) sectéssociated with each alternative segtsra
probability of being employed in this sectar! . In our paper, predictors of labour allocation
(sector choice) include the focal independent éem- the count of social (hon-monetary)
benefits, the presence of subsidy to benefits veagks - and the control variables that capture
economic and socio-demographic characteristicadiViduali and contextual factors operating
on the firm and sector levels. Table 3A describesnain independent variables and the control
variables and Table 3B gives their descriptiveistias. The predictors reside in a matrix of

explanatory variableX i« =(x;, *,...,x, ? ), withx, ! being a column vector associated with the

it
probability 7z} .

We use an extension of the multinomial logit modeiere the response probabilities
depend on the nonlinear transformations of thealifienction, X; B, +u,, and where because of

heterogeneity between individuals, individual-sfiecandom interceptsi, account for intra-
individual correlation caused by multiple obsergas for individuai. (see, for instance, Rabe-
Hesketh and Skrondal, 2006). With a predictor viextd that includes a constant term, and
with the last among j =1,...,J alternatives as the reference category, the tiondi

probability of a particular choigecan be written as follows:

exp(crj + X B, + ui)

Pr(yit =]l Xitlui)= i = ZiieXdaj + Xitﬁk +ui)'

it

(16)

The effect ok im (themth characteristic for individua) on the logit of choicgrelative to

choicek (i.e. on the log-odds) is obtained as the contidg, — 3,,,- The random effectsi

are assumed to be independent and identicallyilwistd according to a normal distribution.
Note that in our specification, the vectorallows for random variation in intrinsic preferesc
across individuals with respect to their choicewiployment sector but remains constant over
time and between alternatives for work.

In the model above (see Section 3), the effecboias benefits depends on the ratio of
expected formal to formal/informal wages in botinsand magnitude. The sign is dependent

upon the wage ratio being more or less than umitytest this proposition, we add to the model
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an interaction term between the wage ratio dumnaythe social benefits variable, where the
wage ratio dummy takes the value of one if thetisdavage is greater than offéWe expect to
see a negatively-signed coefficient on this inteoacvariable. We also include a second
interaction term that is constructed as the prodtithe predicted wage ratio and the benefits
variable. This second interaction term is expetdeshow the impact of changes in the wage
ratio on the relative magnitude of the effect atiabbenefits on sector choice. Our conjecture is
that taking up work in the formal/informal sectoitlwverall be positively (negatively)

influenced by the provision of social benefits (sdies to benefits), and by whether workers
have experienced compulsory leave (temporary l&)aihich is an indicator of the level of
activity in the firmi”.

Using the ULMS data, we now create a sub-samplgdsed of 6160 individual-years with
complete records for 2003 and 2004 for the varsgbdted in Table 3Table 4 shows the
estimation results when the regression coefficiegpsesent log-odds ratios. A positive
coefficient for an independent variable impliesi@godds of observing an individual being in
the destination sectprather than in the formal/informal (mixed) sediwat is taken as the
reference category.

To allow for the possibility of a non-linear relai between the amount of social benefits and
employment sector choice, we categorize the coaréble for social benefits by using four
categories (Table 3). For all the categories ofctitegorised variable for benefits, the main
effects are positive and significant (Table 4).sTtasult is robust and holds for various
specifications, suggesting that non-monetary benafe an important factor affecting sector
choice. The preference for being in the formal@ecver the formal/informal sector is positively
related to the amount of benefits per se. Howeterfotal effect of social benefits also depends
on the wage ratio between the formal sector amiddmformal sector. As predicted by the
model, wage ratios greater than unity are assatiaith a higher level of benefits leading to the
formal/informal sector being chosen with a higheslyability. To explore this prediction further,
we compute the economic effects for the benefitstha benefits-wage ratio dummy
interactions. Because available statistical soivthat handles quantification of such effects for
categorical variables is restricted to binary logiidels'® we estimate a binary logit for choice
as an approximation of the first equation of Tabko that we can compute the total effect of
benefits on the probability of being in the mixéatmal/informal sector. We can quantify the

effects in a dummy-by-dummy interaction and hersmthe four-category representation for the

'® Note that a continuous scale is assumed for theftiewariable in the interaction term.

Ytisa proxy for an aggregate demand shock

'® Note that in the mixed logit framework, such effeate nonlinear and depend on the realised vafuée other
covariates (Mitchell and Chen, 2005).
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benefits variable. We estimate a specification whke categorical variable for benefits is
interacted with the wage ratio dummy. The full gleéstimation results from binary logit is
available upon request, while Table 5 displayscitreesponding results from a mixed logit
model that has the same set of independent vasiable

The results of the binary logit estimation are ¢stesit with, and complement, the mixed
logit results of Table 4 and Table &. Of particular interest are the total effects atle of the
benefits groups and subsidy. We find that whildalhefit dummies are positive and significant,
for benefits16_group2 (one or two benefits) andeliesi6 group4 (four to six benefits) the
interaction dummies are insignificant. Howevertha case of having three benefits, both the
main effect for benefits16_groupBd the interaction term are significafdr the wage ratio
dummy equal to zero, the benefits16_group3 (thexefits) dummy decreases the probability of
choosing the formal/informal sector by 6 per cavttile for the wage ratio dummy equal to one,
the benefits16_groupBummy actually increases this probability by 1 pemt. This result
supports the prediction of our model.

We conclude that for high enough formal sector 8agecial benefits play an “attaching”
role in the mixed (formal/informal) sector, thus@influencing the composition of the purely
informal sector and formal employment. Subsidyeaéfits is insignificarit for the formal
sector work alternative, but tends to reduce inedremployment. A higher predicted relative
formal wage increases the probability of workindhe formal sector. It also increases the
probability to be employed in the informal sectmce higher formal employment leads to lower

mixed employment?

5. Conclusion

The growth of an informal economy has been a feaifimany transition countries. This paper looks
particularly at the case of Ukraine. Relying ondhaé from the ULMS, we started by estimating the
size and composition of the informal sector overgériod from 1991-2004, and tried to shed some
light on individual and firm-level factors behinthployment choices through a novel analytical
model of the firm-level utility maximization by ikers. Our approach, while building up on the

standard models of trade unions’ behaviour, brimgsnumber of original features that describe an

' The wage ratio and the wage ratio interacted withtinuous benefits are both excluded from the lkinagit
S(Pecification due to multicollinearity.

?® In this estimation, we also control for responderge, age squared, gender, educational attainauest
settlement type.

%! In the binary logit specification correspondingthat in Table 5, subsidy to benefits actually tupesitive and
significant. In particular, at the median leveltbé other covariates, subsidy raises the probglifitbeing in the
formal sector by 4 per cent.

22 Compulsory leave was always insignificant and dampped. Employer size was not included due to gedeity
concerns, as data limitations precluded the inclusif lagged variables. Note also that these t®suk robust to
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economy with a strong inheritance from the plarem@homy, such as the importance of non-
monetary benefits in workers’ compensation, lathmarding in the form of unpaid temporary
compulsory leave and state subsidies to benefiterthe model’s predictions are tested on the
ULMS panel data using mixed multinomial logit, virdfthat, in terms of labour allocation among
formal, mixed (formal/informal) and informal seca@t a given point of time, non-monetary
compensation plays an attaching role in the migeadl/informal sector for a high enough predicted
formal/mixed wage ratio. Our findings confirm, ifilg at the sectoral level, previous results by
Commander and Schankerman (1997) and Friebel aneM&R2005) on the important worker-
attaching role of social benefits at the firm leWgk also find for the static case of the moddl iz
empirical results point to the joint maximizatidittee firm’s utility with respect to both employnten
and wages. In the dynamic setting, the results &anultinomial logit analysis of transitions betwee
sectors again suggest the same important attaaiengf non-monetary benefits. However, the
optimization problem here tends to be with resfieemployment only. This is one puzzle that
merits further analysis. One possible explanatorthis could be the underlying optimization policy
of firms from which transitions take place. For thever starting in the formal sector, her deci$tmn
make a transition may reflect the response todmeet firm’s policy to optimize with respect to

only employment. Finally, our results have implioat for policies aiming at improving
efficiency of labour allocation in transition couss. Although our findings relate to Ukraine,
we suspect that they may generalize beyond itsdosrth particular to the other countries of the

Former Soviet Union.

adding the wage ratio term to the set of regres3drs results are available on request.
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Tables:

Table 1: Ukraine: informal sector employment in 199, 1997, 2003 &
2004 (% of all working)
1991 1997 2003 2004

Measure 1:
share of employment in informal activity outside of
agriculture 10
Measure 2:
Measure 1 plus individuals involved in non-agriacg
household production and sale of agricultural goormls
a secondary basis
Measure 3:
Measure 2 plus individuals involved in agricultural 5o 65 58 66
production for their own use

17 13 17

16 26 16 23

Table 2: Transition matrix for 2003 -2004 (%)

N obs = 2824 Formal only  Formal / Inforral Informal only
Formal only 90 6 4
Formal/Informal 45 35 20
Informal only 28 4 68
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Table 3A: Definition of variables

Variable name Variable description

Employer characteristics and wage
differences across sectors

Social benefits (count of benefits1-6;
reference category Benefits_groupl = No
social benefits)

Benefits16 _group?2 (1 or 2 benefits) Dummy = 1 #fpendent receives one or two types of benefits
Benefits16_group3 ( 3 benefits) Dummy = 1 if reqihemt receives three types of benefits
Benefits16_group4 (4-6 benefits) Dummy = 1 if regpent receives four to six types of benefits

Subsidy to benefits Dummy =1 if the enterprise is a budgetary entegror a state enterprise,

or a local municipal enterprise, or a state oremiVe farm

Employer size (reference category
Employer size 1 = 1-9 employees (micro

firms)
Employer_size 2 10-49 people Dummy = 1 if the erise has 10 to 49 employees
Employer_size 3 50-249 people Dummy = 1 if the gmitse has 50 to2 49 employees
Employer_size 4 250 people and more Dummy = ldfdnterprise has >250 employees

Ratio of predicted formal sector wage to  Ratio of predicted wages constructed using Heckeséimation.
predicted formal/informal sector wage

Wage Ratio Dummy Dummy =1 if (Predicted formal sector wage/ Predidermal/informal
sector wage) >1

Benefits x (Predicted formal sector wage/ Benefits variable treated as continuous times thigoRbf predicted wages
Predicted formal/informal sector wage) constructed using Heckman estimation.

Benefits xWage Ratio Dummy Benefits variable treated as continuous times WRegé Dummy
Employment sector Categorical variable = 1 if respondent has forrmaplyment, = 2 if

respondent has both formal and informal employme®tjf respondent has
informal employment only.

(continued on next page)
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Table 3A: cont.

Variable description

Worker characteristics
socio-demographics and measures of
access to, and level of education;
previous unemployment, occupation
Age

Female

Settlement Type (reference category
Village)

PGT (small settlement of town type)

Small or medium-sized town
Large city
Capital city
Education (reference category
Educationl = diploma of high school

/general secondary education)
Education2

Education3

Previous unemployment (i.e. whether
was temporarily laid off)
Compulsory leave

Occupation / Job Type (reference
category “being manager or
professional”)

Technician

Clerks

Service worker

Skilled agricultural worker

Artisan

Plant operator

Elementary occupation

Armed Forces

Age of respondent, in years

Dummy = 1 for female respondent

Dummy = 1 gpendent lives in PGT
Dummy = 1 if respondams in small or medium-sized town
Dummy = 1 if respondent lives in a laciy

Dummy = 1 if respondent lives in trepial city

Dummy = 1 if respondent has incompbetdessional higher education, or
bachelors, masters, or candidate of sciences degree

Dummy = 1 if respondent has completedes 1-6, 7-9, 10-11 or
received a PTU diploma

Dummy = 1 if respondent experidrammpulsory leave in the current
employment

Dummy = 1 if respondent works as tedhnic
Dummy = 1 if respondent works as clerk
Dummy = 1 if respondent works asiserworker
Dummy = 1 if respondevorks as skilled agricultural worker
Dummy = 1 if respondent works as artisan
Dummy = 1 if respondent works astpigerator
Dummy = 1 if respondentdraslementary occupation

Dummy = 1 if respondent serves in drfoces
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Table 3B: Descriptive statistics for the main indepndent variables

Variable Mean StD  Median
Subsidy_(to)_benefits 0.6 0.5 1 Overall
0.6 0.5 1 2003
0.5 0.5 1 2004
Benefits_cat == 0.2 0.4 0 Overall
0.2 0.4 0 2003
0.3 0.4 0 2004
Benefits_cat == 0.2 0.4 0 Overall
0.2 0.4 0 2003
0.2 0.4 0 2004
Benefits_cat == 0.3 0.5 0 Overall
0.4 0.5 0 2003
0.3 0.5 0 2004
Benefits_cat == 0.2 0.4 0 Overall
0.2 0.4 0 2003
0.2 0.4 0 2004
Employer size 2.69 1.11 na  Overall
2.57 1.14 na 2003
2.63 1.12 na 2004
Wage ratio : Ratio of predicted formal sector wage
to predicted formal/informal sector wage 0.8 0.5 0.6 Overall
0.7 0.4 0.7 2003
0.8 0.6 0.6 2004
Wage ratiox benefits 2.0 1.7 1.6  Overall
1.9 1.3 1.7 2003
2.0 2.0 15 2004
Wage ratio dummy 0.2 0.4 0.0 Overall
0.1 0.3 0 2003
0.2 0.4 0 2004
Benefits x Wage ratio dummy 0.4 1.0 0 Overall
0.3 0.9 0 2003
0.5 1.1 0 2004
Gender 0.5 0.5 0 Overall
0.5 0.5 0 2003
0.5 0.5 0 2004
Age 40.0 12.2 41 Overall
40.2 12.4 41 2003
39.9 11.9 41 2004
Sample frequencies for the settlement type variable
Medium-sized
Village PGT Small town town Large town Capital city
0.26 0.13 0.01 0.12 0.24 0.24 Overall
0.28 0.13 0.02 0.10 0.23 0.24 2003
0.24 0.14 0.01 0.13 0.25 0.24 2004
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Table 4: Estimation results for sector choice fronmixed logit, with benefits
entering the Benefitsx Wage Ratio interactions as a continuous variabfé

Dependent variable: Sector for Work Choice Equation I Equation II;
Reference category: Work in Formal/Informal Sector Work in Formal Work in
Sector Informal Sector
Independent variables:
Employer characteristics and wage differences acrgsectors
Social benefits (relative to Benefits_groupl = Naosial benefits)
Benefits16_group2 (1 or 2 benefits) 1.280" -1.665"
(0.272) (0.382)
Benefits16_group3 ( 3 benefits) 1.268" -3.011"
(0.385) (0.560)
Benefits16_group4 (4-6 benefits) 1.150 -3.190”
(0.501) (0.899)
Subsidy to benefits dummy -0.004 -2.047"
(0.173) (0.342)
Predicted formal sector wage/ Predicted formalfimi@l sector wage 1.241" 0.841
(0.430) (0.480)
Benefits x (Predicted formal sector wage/ Predicted formfifimal sector wage) -0.322 -0.247
(0.197) (0.295)
Wage Ratio Dummyl if (Predicted formal sector wage/ Predicted formadfimfal dropped dropped
sector wage)>1
Benefits x Wage Ratio Dummy -0.614" -0.794™
(0.160) (0.262)
Compulsory leave Not included Not included
Employer size (relative to Employer size 1 = 1-9 guloyees, i.e. micro firms) Not included Not included
Employer_size 2 (10-49 people)
Employer_size 3 (50-249 people)
Employer_size 4 (250 people and more)
Year dummy for 2004 0.771" 1.701"
(0.064) (0.048)
Constant -1544.943 -3406.27"
(127.488) (95.465)
Variance of random intercepts 3.573 (0.387)
No. of observations 6160 6160

Reported: coefficients (log odds ratios), robuahdard errors in parentheses.

Significance levels:- 10%,” - 5%, - 1%.
Weighted by sample (population) weights.

%% |n this estimation, we also control for respontege, age squared, gender, educational

attainment and settlement type.
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Table 5: Estimation results for sector choice usingnixed logit, with benefits
entering the Benefitsx Wage Ratio interaction as a categorical variabfé

Dependent variable: Sector for Work Choice Equation I Equation II;
Reference category: Work in Formal/Informal Sector Work in Formal Work in
Sector Informal Sector

Independent variables:

Employer characteristics and wage differences acrgsectors

Social benefits (relative to Benefits_groupl = Naosial benefits)

Benefits16_group2 (1 or 2 benefits) 2.024" -0.962"
(0.292) (0.372)

Benefits16_group3 ( 3 benefits) 1.026" -3.225"
(0.257) (0.467)

Benefits16_group4 (4-6 benefits) 0.117 -4.118"
(0.301) (0.634)

Subsidy to benefits dummy -0.026 -2.101"
(0.173) (0.342)

Predicted formal sector wage/ Predicted formalfim@ sector wage dropped dropped

Benefits x (Predicted formal sector wage/ Predicted formédfimal sector wage) dropped dropped

Wage Ratio Dummy: if (Predicted formal sector wage/ Predicted formadfimtal -0.164 -0.788"

sector wage)>1 (0.323) (0.336)

Benefits16_groupX Wage Ratio Dummy -2.584™ -2.141"
(0.629) (0.842)

Benefits16_group® Wage Ratio Dummy -1.828 -1.450
(0.560) (0.984)

Benefits16_group4x Wage Ratio Dummy dropped dropped

Compulsory leave Not included Not included

Employer size (relative to Employer size 1 = 1-9 gnioyees, i.e. micro firms) Not included Not included

Employer_size 2 (10-49 people)

Employer_size 3 (50-249 people)

Employer_size 4 (250 people and more)

Year dummy for 2004 0.969" 1.927”
(0.0004) (0.068)

Constant -1943.548" -3850.498"
(0.907) (136.963)

Variance of random intercepts 2.708 (0.230)

No. of observations 6160 6160

Reported: coefficients (log odds ratios), robuahdard errors in parentheses.

Significance levels:- 10%,” - 5%, - 1%.
Weighted by sample (population) weights.

** In this estimation, we also control for responderdye, age squared, gender, educational

attainment and settlement type.
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