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INTRODUCCIÓN  

In this paper we inquire why a formal firm moves to informality. We postulate 

that trade openness and sales evolution are related to informalization, 

following the next rationale. The production function of the firm comprises, 

along with capital and labor, the formality status as a factor of production with 

two possible values: 0 if informal, 1 if formal. Also, the average level of 

managerial abilities of firms in a single country is approximated by the level 

of trade openness in the country. In case of a drop in sales, the firm could 

choose to cut costs via a reduction in the level of factors (labor, capital or a 

move towards informality). However, there is simultaneity between the level 

of sales and the formality status. If the firm chooses to remain formal it can 

continue to have access to a broader base of clients (the state, public 

enterprises, formal private firms) and therefore increase its sales. A higher 

level of managerial abilities, approximated by trade openness, lessens the 

impact of a drop in sales on the reduction of employed factors.  

Because enterprise surveys are not as widespread as household or 

labor surveys in developing countries, firm informality –in comparison to 

labour informality- is the road less traveled by researchers. Our purpose is to 

contribute to the study of firms’ movement to informality, presenting 

informalization as a strategy to confront a drop in sales and link trade 

openness with a higher probability of a firm to stay formal. For this aim we 

apply a simultaneous equation framework with dichotomous dependent 

variable. 

Besides the shortage of firm informality literature, there is a 

conceptual difficulty in the elaboration of a homogenous definition of firm 

informality –as is the case of labour informality. Informality in a broad sense 

is the lack of state control or the unwillingness to participate in societal 
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institutions. We define formality according to the compliance of a specific 

regulation: the tax registry regulation. Informal firms are not registered and 

formal firms are registered. Tax regulation is not perfectly imposed and 

smaller firms are more likely to pass under the radar. 

We focus on firm informalization, in other words the self-

deregistering from the tax records. In this way, we work with a representative 

sample of firms in 12 developing countries. One of the consequences of tax 

deregistering is the reduction in the government’s tax revenue, which is a 

recurrent issue in developing countries. Also, an unregistered firm is more 

unlikely to comply with social and labor obligations such as long and short 

term social security, occupational safety and health, minimum wage, etc. 

Finally, a larger presence of informal firms in an economy lowers the total 

factor productivity. 

To put forth the relationship between formality, sales and trade 

openness, we use a simultaneous equation framework with two interlinked 

dependent variables: firm formality and level of sales. Since firm formality is 

dichotomous and sales is continuous, we apply the methodology proposed by 

Maddala (1983) to correct the standard errors after a two-step estimation. We 

find a positive simultaneous relation between sales and formality along with a 

positive impact of trade openness on formality, no matter how foreign trade 

is measured. 

This paper contributes in three dimensions. First, it is an addition to 

the barely researched “firm side” of informality, since much of the literature 

in this area is devoted to study labor informality rather than firm 

informalization. Second, by following the view of formality as a production 

factor to its logical conclusion, we present firm informalization akin to a 



 ECONOMÍA COYUNTURAL 

4 
 

strategy conducted to face a downturn in sales. Third, we add firm formality 

to the list of benefits of trade in developing countries. 

2. LITERATURE REVISION  

We define informality as lack of tax registry. Of course, this is not the only 

way to define firm formality. Gatti (2008) elaborates an index of formality 

according to survey reported tax evasion. Busso (2012) measures firm 

informality as the ratio of social security taxes to the remunerations of 

workers. We adopt the opinion of Levenson (1998) and include formality in 

the production function along with labor and capital. From our definition of 

formality, we regard formality as an indivisible factor capable of expanding 

production and sales. But, in case of a drop in sales and a need to cut costs, 

the firm could choose to become informal. 

The analysis of firm informality runs from two approaches: 

determinants of formality (causes) and the gains of formalization 

(consequences). A stylized fact form the first approach is the increased 

likelihood of small firms to operate informally, related to firm size duality. 

Rauch (1991) explains this fact as surged from different levels of managerial 

ability.  From the second approach, an advantage of formalization is a greater 

return and a larger payroll (Fajnzylber 2011). In contrast, MacKenzie (2007) 

finds mixed evidence on the impact of formality, understood as tax registry: 

larger productivity in medium sized formal firms and smaller productivity in 

small and large formal firms. 

The conjectured causes of informal activity are summarized in Oviedo 

(2009): burdensome regulation, low institutional and public services quality, 

lack of access to credit, individual preference, etc. We add to the list an 

overlooked benefit of formality: access to more important formal clients who 
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prefer or are required to buy supplies or final goods from formal firms . 

Likewise, informality presents possible drawbacks: suboptimal scale, low 

investment, reduced innovation, non-compliance with labor and tax 

regulation, or safety measures. Busso (2012) argues that total factor 

productivity is lower in a milieu of high informality due to distortions in the 

labor market. 

The debate on the effect of trade on growth starts from the foundation 

of the economic science in the seminal Adam Smith book. Centuries have 

passed and there is no agreement on the nexus and causal relation of trade 

openness and growth through productivity. On one side, Krugman (1994) and 

Rodrick (1995) rather stress the importance of institutions on growth and its 

interaction with trade. On the other side, the endogenous theory of growth 

contributes to elucidate the channels through which trade could promote 

growth in a developing economy (Lucas 1998).  

In consonance with the theoretical dispute, empirical evidence is also 

inconclusive, although it usually supports the positive relation between trade 

and growth. Edwards (1998) uses different indexes of trade openness and 

finds a greater total factor productivity growth in more open economies. 

Miller (2000) also finds evidence aligned with the positive effect of trade on 

total factor productivity and explores the interaction with human capital in 

middle and low income countries: human capital upholds growth only in the 

context of a minimum threshold level of openness. However, the 

specialization on primary exports is less beneficial for growth, particularly in 

poor economies (Dowrick 2004). 
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3. DATA 

The data for the analysis of firm informalization are extracted from the 

Enterprise Surveys that were conducted by the Analysis Unit of the World 

Bank. The surveys are the result of implementing a comprehensive 

methodology in different countries and years. The Enterprise Surveys contain 

detailed information at firm level: company size, age, technology, cost 

structure, sales level, etc. The surveys also cover aspects related to the payment 

of taxes, perceived level of difficulty in obtaining permits, licenses and other 

information likely to be used in the analysis of firm formality in developing 

countries. In addition, another advantage of the Enterprise Surveys is that it 

has data for two different years polling the same firms for each country (Table 

2). 

The Enterprise Surveys gather information from 47 countries. From 

these, 15 are in Africa, 14 in Europe and 12 in Latin America. Table 3 shows 

the percentage of firms in each survey according to the continent they belong. 

Latin America has a higher percentage of polled firms with 39 percent of the 

total, and the African continent is second with 32 percent. 

Table 4 displays the distribution of formal enterprises according to 

their activity. In the first survey, Wearing Apparel manufacture is the activity 

with the highest level of informality, 10 percent.  In the second survey, the 

informality level in this activity drops to 5%. Food and Other Services 

experienced also a greater degree of informalization between the two surveys. 

There is a higher percentage of polled firms in developing countries 

(53 percent) than in developed countries (47 percent). In developing countries 

(Low and Medium Human Development) the level of formality - 80 and 89 
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percent - is lower than in developed countries (very high and high human 

development) - 94 and 92 percent - (See Table 5). 

The Enterprise Surveys apply a similar sample design that involves the 

randomness of the stratified sample in each country, based on the location, 

size and sector. (World Bank). Although stratification is informed by firms’ 

census, one of the frequent criticisms to the Enterprise Surveys is their lack 

of representation of the firms’ size distribution. In other words, small firms 

are underrepresented. Because most informal enterprises are small, this bias 

results in a low percentage of informal enterprises, as described in previous 

lines (See Table 6). From estimations of the size of the informal economy in 

developing countries (Loayza 1996; Schneider 2002), it is clear that the World 

Bank surveys underreport the number of informal firms. We could 

hypothesize several reasons for this underestimation, from difficulty in finding 

informal itinerant firms to conscious avoidance of tax inspector fearing of 

being subject to fines or bribes.  

To avoid the underlying difficulty in the analysis of informal 

enterprises from an unrepresentative sample, our analysis relies upon formal 

firms in the first survey and their evolution in the second survey. Our main 

question is if they continue as formal or move to informality and why. 

We take into account data from firms in 12 countries, because for 

these subset of countries there is tax registry and sales level information, while 

in the remaining countries this information is absent. The level of sales is 

recorded in local current currency and, for comparison purposes, we convert 

it to constant 2005 U.S. dollars. The 12 countries analyzed are scattered across 

4 continents. Nonetheless, they all show a comparable level of development 

(See Table 7). 
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From an exploratory point of view, we observe a positive relation 

between trade openness and average formality by country (See Figure  and 

Figure 2). Also, the average age of firms by country has a positive relation 

with formality (See Figure 1). As expected, data collected from the Enterprise 

Surveys show a positive relationship between firm size and formality 

(Table 6), in line with firm size duality. 

 

4. METHODOLOGY  

One of the frequent issues in economic research and economics in general is 

the simultaneous determination between variables. Probably, Haavelmo 

(1941) in his article "On the theory and measurement of economic relations" 

was the first to formalize the simultaneous equation model. But, what if one 

of the dependent variables causing the simultaneity is qualitatively observed 

(dichotomous)? Maddala in his book "Limited-Dependent and Qualitative 

Variables in Econometrics-Cambridge University Press (1983)" discusses this 

issue and proposes the appropriate procedure. In the next lines, we present a 

brief overview of the methodology developed by Maddala.  

   4.1. Model Specification 

 

The essential difference between the typical model of simultaneous equations 

and simultaneous equations model with qualitative dependent variable is the 

way and the possibility of observing  and . Equations (1) and (2) show a 

generic typical model with two simultaneous equations: 

(1)  

(2)  

1y 2y

'

1 1 2 1 1 1Xy y    

'

2 2 1 2 2 2Xy y    



FIRM MIGRATION TO INFORMALITY AND TRADE OPENNESS ….|9 
 

 
 

We present the following cases. First, if  and  are observed and are 

not equal to zero, the strategy estimation is Two-stage least squares. Second, 

if  or , but not both, and the errors are uncorrelated, the strategy 

is estimation by OLS equation by equation. Finally, the issue that concerns us, 

if  is a latent variable that we observed as a categorical variable , i.e.: 

(i)  

(ii)  , if  

(iii) , in other way 

Assuming further that  and  are non-zero, the suitable estimation 

strategy comes from Maddala (1983), i.e., the estimation of simultaneous 

equations with qualitative dependent variable1. 

4.2. Reduced form and structural form of the model with 

qualitative dependent variable 

Equations (3) and (4) constitute the structural form of the model of 

simultaneous equations with qualitative dependent variable. Where  is a 

function of  and  is a function of  

(3)  

(4)  

 

                                                             
1 The cdsimeq command (software Stata) estimates the model with simultaneous equations assuming 

one of the independent variables as qualitative. (Keshk, O. M. (2003). CDSIMEQ: A program to 
implement two-stage probit least squares. The Stata Journal, 3(2), 1-11) 

1y 2y

1 0  2 0 

2y *

2y

*

1 1y y

*

2 1y  2 0y 

*

2 0y 

1 2

*

1y

*

2y *

2y *

1y

* * '

1 1 2 1 1 1Xy y    

* * '

2 2 1 2 2 2Xy y    
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where, 

: It is a continuous variable. 

: It is a dichotomous variable. 

Equations (5) and (6) represent the reduced form of the model of 

simultaneous equations with dependent qualitative variable2. 

(5)  

(6)  

where, 

: is a matrix containing all the exogenous variables of the model, 

y : are the estimated parameters, 

 y : are the error terms. 

4.3 Estimation procedure 

Since  is dichotomous, we estimate  by generalized least squares 

method (GLS) for Probabilistic Weighted Linear Models (PWLM). Thus, we 

encounter the problem of heteroskedasticity3. 

                                                             

2 Where 

' '

1 2 1
1

1 21

  

 

 
   

 

,   

' '

2 1 2
2

1 21

  

 

 
   

 

 , 1 1 2    and 2 1 2    . 

3 One of the problems of Probit is not constant variance of the errors, that is, errors are not 

homoscedastic: 

2

2 2 2( ) [ ( )]Var E E     

2

2 2( ) [ ]Var E   

*

1 1y y

2*

2

2

1 0

0 0

y
y

y

  
  

  

*

1 1 1y X  

*

2 2 2y X  

X

1 2

1 2

*

2y 2 2/
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Where : 

(7)  

(8)  

(9)  

We weigh the equation (6) dividing both sides of the equation by the 

estimated  to achieve homoscedasticity of errors: 

(10)  

(11)  

(12)  

OLS estimation of the transformed model -equation (12) - is equivalent 

to applying MCG in equation (8), in both cases efficient estimates of 

regression coefficients are obtained4. 

                                                             
2 2

2 2 2( ) (1 ) (1) ( ) (1 (1))i iVar X f X f       

2 2

2( ) (1 (1)) (1) ( (1)) (1 (1))i i i iVar f f f f      

2( ) (1 (1)) (1)(1 (1)) ( (1))i i i iVar f f f f      

2( ) (1 (1)) (1)i iVar f f    

The variance of the random error is a function of probability (1)if , which is in turn a function of 

each of the observations of the explanatory variables X . The random perturbation is therefore 

heteroskedastic and estimation by OLS obtains regression coefficients with no minimum variance, 

i.e., not efficient. 
4 MCG estimation generates the loss of the independent term in the model, this can cause the sum 

of the errors to be non-zero and a negative coefficient of determination. 

2

2

2( )Var 

2( ) (1 (1)) (1)i iVar f f  

* *

2 2 2
ˆ ˆ( ) y (1 y )Var   

2

2 2( )Var  

2 * *

2 2 2
ˆ ˆy (1 y )  

*
** 2
2

2

y
y




** 2 2
2

2 2

y X


 


 

2 2

** * *

2y X  
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Once the correct heteroskedasticity model Probit, it follows the 

estimation of the model in its reduced form and later in its structural form. 

Structural form: 

Since  is observed only as a dichotomous variable, structural equations 

are as follows: 

(13)  

(14)  

Reduced form: 

Since  is observed only as a dichotomous variable, the equations in its 

reduced form are as follows: 

(15)  

(16)  

where, 

: is a matrix containing all the exogenous variables of the model, 

 y : are the estimated parameters, 

 y : are the error terms. 

 

 

 

*

2y

* ** '

1 1 2 2 1 1 1y y X     

'
** *2 2 2
2 1 2

2 2 2

y y X
  

  
  

*

2y

*

1 1 1y X  

** * *

2 2 2y X  

X

*

2 1

1
*

2
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We estimate in two stages: 

a. Estimation of the first stage: 

Since  is observed as a continuous variable, in the first stage the  is 

estimated based on all exogenous variables of the model (reduced  

according to  -equation (15)-), using the methodology of OLS, then the 

predicted values of the variable  (Equation (17)) are obtained. 

Furthermore, since  is observed as a dichotomous variable, is estimated 

based on all exogenous variables (reduced  depending on  -equation 

(16)-) using the Probit estimation. Since it is a qualitative variable regression, 

predicted or forecast values  (Equation (18)) are obtained5. 

(17)  

(18)  

b. Estimation of the second stage: 

In the second stage, the predicted values of the dependent variables are used 

as independent variables for estimating the structural model, that is, we use 

 as an independent variable in the equation (20) and we use as an 

independent variable in the equation (19). Equation (19) is estimated via OLS 

and equation (20) is estimated via Probit. 

(19)  

                                                             
5 We obtain the linear prediction from the Probit estimation. The linear prediction is a 
mathematical operation where future values of a discrete time signal are calculated as a linear 

function of previous samples (Hayes, M. H. , 1996). 

*

1y *

1y

*

1y

**

2y

*

1ŷ

**

2y **

2y

**

2y *

1y

**

2ŷ

1

*

1
ˆŷ X

**

2 2
ˆŷ X

*

1ŷ **

2ŷ

* ** '

1 1 2 1 1 1
ˆ ˆ Xy y    

https://en.wikipedia.org/w/index.php?title=Monson_H._Hayes&action=edit&redlink=1


 ECONOMÍA COYUNTURAL 

14 
 

(20)  

 

c. Estimation of standard errors: 

In the last step we correct the standard errors. The correction of standard 

errors is necessary since the standard errors for each model in the second stage 

is based on  and , not in the proper  and . Thus, the estimated 

standard errors (19) and (20) are incorrect. 

The correction need to be implemented on the covariance matrices  

and , equations (19) and (20) respectively. Equation (21) represents the 

covariance matrix of equation (19) with mean and variance equal to  and 

 respectively. Equation (22) represents the covariance matrix of equation 

(20) with mean equal to  and variance equal to 6. 

(21)  

(22)  

In equations (25) and (26) we have the asymptotic covariance matrix of 

the Nelson-Olsen7 estimator  and : 

(23)  

                                                             

6 In the Probit model, we normalize 2 to one.  

7 For more information, see Maddala, G. S. (1986). Limited-dependent and qualitative variables in 
econometrics (No. 3). Cambridge university press. Also, Blundell, R. W., & Smith, R. J. (1989). 
Estimation in a class of simultaneous equation limited dependent variable models. The Review of 

Economic Studies, 56(1), 37-57. 

** * '

2 2 1 2 2 2
ˆ ˆ Xy y    

**

2ŷ *

1ŷ **

2y *

1y

1

2

1 2 

'

1

2

2





'

2

2





'

1 1 2 1( , )   

'

2 2
2

2 2

( , )
 


 



1 2

1 2 1 1

1 2 2 0
ˆ( ) c(H'X'XH) ( ) ( ' ' ) ' ' ' ( ' ' )V H X XH H X V X XH H X XH     
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(24)  

where, 

, : It is the variance of the residuals in equation (21). 

 

:  in equation (13) and  in equation (14) are 

coefficients matrixes equation (9) and equation (10) 

:  in equation (13) and  in equation (14) are 

coefficients matrixes equation (9) and equation (10) 

: It is the variance of the estimator of the equation (22). 

The matrices  and are formed by ones and zeros and such that 

 and are obtained by the loop procedure. 

5. MODEL 

The production function of the firm includes labor, capital and the formality 

status of the firm. The latter is an indivisible factor with only two possible 

values: 0 (informal) or 1 (formal). In addition, the average managerial abilities 

of firms in a single country is approximated by the level of trade openness in 

the country. We consider the managerial ability to be part of the total factor 

productivity. However, instead of multiplying the whole production function, 

managerial abilities first impact on the status of the firm. A higher total factor 

productivity means a higher managerial ability. And the greater the trade 

openness the bigger the total factor productivity and the managerial abilities. 

 

1 1 1 1 1 1 1 1 1

2 0 0 0 0 0
ˆ( ) (G'V ) ( 'V ) 'V ( ' ) V G(G'V G)V G d G G G X X          

1

2

1 122c    
1

2

1

22 2 12

2 2 2

2d
  


  

    
     
    

2 1( , )H J  1 2

1 2( , )G J  1 2

2
ˆ( )Vo Var 

1J 2J

1 1XJ X 2 2XJ X

1( )Y K L AS    
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Where: 

: Firm’s sales, 

: Capital factor (Firms), 

: Labor factor (Firms), 

: Firm’s formality, 

: Total factor productivity (TFP) (Firms), 

 y : Are elasticities of labor and capital factor, respectively. 

 In case of a drop in sales, the firm could select to cut costs through 

firing factors (labor, capital or a move to informality). Yet, there is simultaneity 

between the level of sales and the formality status. If the firm remains formal 

it can continue its access to a broader base of clients (the state, public 

enterprises, formal private firms) and therefore increase its sales. A higher 

level of managerial abilities, as part of the total factor productivity and 

approximated by trade openness, lessens the impact of a drop in sales on the 

firing of employed factors. 

Therefore, the higher likelihood of small firms to be informal arises 

from different levels of managerial ability. In case of a higher level of 

managerial ability we expect to observe an increase in firm formality. In this 

matter, the reviewed literature discusses the relation between total factor 

productivity and growth. However, total factor productivity in its core is a 

“measure of our ignorance” that coalesces everything that is not labor or 

capital. We characterize managerial ability as part of total factor productivity 

and assume that managerial ability first influences the status of a firm. For 

example, to keep books in a formal firm needs accounting skills.  

Y

K

L

S

A

 
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According to the hypothesis that there is a positive relation between 

trade and growth, the total factor productivity and managerial abilities should 

be higher in more open economies. Managerial abilities and productivity are 

also related to competitiveness. If trade openness allows for more of them, 

we expect to find a positive link between trade openness and the probability 

of a firm to remain formal. In other words, we hypothesize that a higher level 

of managerial abilities –stemming from trade- should reduce the probability 

of informalization. 

To capture the effect of managerial abilities via trade openness on the 

probability of informalization of formal firms, we make use of four different 

measures of trade: exports plus imports, exports, imports, exports of 

commodities, exports of manufactures, all of them as share of GDP. We 

regress 4 models (summarized in equations (1) and (2)) that analyze the 

relationship between the level of sales and the likelihood that a formal 

business continues as such or moves to informality, along with the impact of 

several measures of trade openness at country level. Therefore: 

Equations (25) and (26) represent the structural form of the model of 

simultaneous equations with qualitative dependent variable to model the 

formality (informalization).  

(25)  

(26)  

Where, 

 : Firm’s sales (It is a continuous variable), 

* * '

1 1 2 1 1 1Xy y    

* * '

2 2 1 2 2 2Xy y    

*

1 1y y
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  (It is a 

dichotomous variable), 

 and are matrix of exogenous variables, 

 y  are parameter vectors, 

 y  are parameters of endogenous variables, 

 y  are the error terms. 

Namely, 

:  It is a continuous endogenous variable that represents the 

logarithm of sales of the firm in the second survey (in constant 

dollars). 

: It is an endogenous dichotomous variable, which is equal to "1" 

if the firm is formal in the first and second survey, and it is equal 

to "0" if the firm was formal in the first survey and informal in 

the second survey. 

: It is a matrix including firm’s age in logarithms, firm’s sales (1st 

survey) in logarithms. 

: It is a matrix including the logarithm of the GDP and different 

measures of trade openness in 4 models (see Table 1). 

_ sec _*

2

_ sec _

1

0 inf

first survey ond survey

first survey ond survey

formal formal
y

formal ormal

  
  

  

1X 2X

'

1
'

2

2 1

1 2

*

1y

*

2y

1X

2X
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Equations (27) and (28) represent the reduced form of the model of 

simultaneous equations with dependent qualitative variable8 to model the 

formality (informalization). 

(27)  

(28)  

Where, 

 : Firm’s sales (It is a continuous variable), 

  (It is a 

dichotomous variable), 

: is a matrix containing all the exogenous variables of the model 

(Firm’s age, firm‘s sales in the first survey, GDP per capita, trade 

liberalization measures), 

y : are the estimated parameters, 

 y : are the error terms. 

After correcting heteroskedasticity in the Probit estimation, we estimate 

the reduced model (equation (29)) which is related to the sales of the firm (

) using all exogenous variables in the model  (Firm’s age, firm’s sales in 

the first survey, GDP per capita, trade openness (see Table 1)). In this manner, 

                                                             

8 

' '

1 2 1
1

1 21

  

 

 
   

 
,   

' '

2 1 2
2

1 21

  

 

 
   

 
 , 1 1 2    and 2 1 2    . 

*

1 1 1y X  

*

2 2 2y X  

*

1 1y y

_ sec _*

2

_ sec _

1

0 inf

first survey ond survey

first survey ond survey

formal formal
y

formal ormal

  
  

  

X

1 2

1 2

*

1y X
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we obtain the predicted values of the variable sales firm . Also, we estimate 

the dichotomous variable formality ( ) (equation (30)) according to all 

exogenous variables  in the model (Firm’s age, firm’s sales in the first 

survey, GDP per capita, trade liberalization measures (see Table 1)) in order 

to obtain the linear probability of -formality of the firm-. 

(29)  

(30)  

The predicted values of the dependent variables are used as independent 

variables for estimating structural models, i.e. the predicted values of the firm 

sales in the first survey ( ) is used as an independent variable in the equation 

(32) and the linear prediction of formality ( ) is used as an independent 

variable in the equation (31). Equation (31) is estimated via OLS and Equation 

(32) is estimated using Probit. 

(31)  

(32)  

Table 1. Estimation models (A - D) as measure of trade liberalization 

 

Source: Authors’ elaboration 

*

1ŷ

*

2y

X

**

2ŷ

1

*

1
ˆŷ X

**

2 2
ˆŷ X

*

1ŷ

**

2ŷ

* ** '

1 1 2 1 1 1
ˆ ˆ Xy y    

** * '

2 2 1 2 2 2
ˆ ˆ Xy y    

Model A Model B Model C Model D

Firm’s age in logarithms Firm’s age in logarithms Firm’s age in logarithms Firm’s age in logarithms

Firm’s sales (1st survey) in 

logarithms.

Firm’s sales (1st survey) in 

logarithms.

Firm’s sales (1st survey) in 

logarithms.

Firm’s sales (1st survey) in 

logarithms.

GDP in logarithms GDP in logarithms GDP in logarithms GDP in logarithms

Exports (% share of GDP). Imports (% share of GDP).

Commodity exports (% 

share of GDP) and 

manufactures 

Exports and imports (% 

share of GDP).

EXOGENOUS VARIABLES
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6. RESULTS 

We draw on cross-section data for 636 companies in 12 developing countries 

to regress four models of simultaneous equations with dichotomous 

dependent variable to study the relationship between sales and the probability 

of a business to continuity as formal. Although the four models are 

distinguished by presenting different trade openness measures, in each one is 

evident a positive and simultaneous relationship between the level of sales and 

formality, as well as an increased likelihood of the firm to stay in formality in 

case the firm operates in a more open economy (See Table 8 and Table 9).  

Sales increase with firm’s consolidation represented by its age. Also, a 

higher GDP per capita reflects a better chance to preserve the formality of 

the firm. From Model D we expected to find a larger impact of manufacture 

exports than commodity exports on formality. However, tests show that there 

is no statistical difference in the parameters of both types of exports. 

In general, a 1 percent increase in the probability of a firm to remain 

formal contributes to boost sales from 3 to 6.3 percent in average, depending 

on the modeled measure of trade openness (See Table 10). These results are 

robust to changes in specification and inclusion of other variables and do not 

present the typical pathologies. Changing the time period length to calculate 

the average of the trade measures does not modify our results.  

This scheme is consistent and in line with economic theory, however, 

when applied to formal businesses in developed countries, the signs are not 

the expected ones and the statistical significance is lost. This setback leads us 

to believe that informality in developed countries comes from a strain 

different than the one originating informality in developing countries. 
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7. CONCLUSIONS 

We have identified two important factors, trade openness and sales, to explain 

why a formal firm becomes informal. Using sales data on 637 firms and 4 

different measures of trade openness at country level, we find evidence to 

identify firm informalization under the set of strategies used to deal with a 

drop in sales. From the reverse causality point of view, firm formality allows 

the firm to expand sales, ultimately forming a virtuous cycle between formality 

and sales.  

Since we link trade openness to a reduction in the probability of 

informalization, our results are relevant for trade policy. Clearly, a wider 

research in terms of panel data is needed to elucidate the short and long term 

relation of trade openness with firm formality. However, we could 

hypothesize that if initially a policy of trade openness bears a negative 

influence in domestic firm sales, at the end of the day trade is beneficial to 

formality through gains in managerial ability or productivity. 

Building on the results, a more comprehensive scheme than the one 

displayed here should take into account all of the strategies available to a firm 

to face a drop in sales: reduction in employment, informalization of labor, 

decrease in the level of stocks, default and, among others, firm 

informalization. Also, to expand this analysis, an index of managerial ability 

can be elaborated with variables such as firm financing (formal or informal), 

attained level of education by the manager, use of separate accounting and 

formality at the start, in order to better capture firm specific managerial 

abilities. 

Tax policy should take into account that firm informalization is a 

strategy used by formal firms to face a reduction in sales. Usually, a drop in 
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the overall economic is followed by a reduction in fiscal income, thus 

encouraging more tax control. Nonetheless, higher fiscal control during an 

economic recession could aggravate the already negative influence of a drop 

in demand and encourage further informalization. 
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Appendix 

Tables and Figures 

Table 2. Year Enterprise Survey by country 

 

Source: World Bank enterprise surveys 

 

Table 3. Average formality, surveyed firms and countries involved by 
continent 

 

Source: Own calculations based on World Bank enterprise surveys 

 

 

 

 

 

 

 

Country 1st survey 2nd survey

Bolivia 2006 2010

Guatemala 2006 2010

Honduras 2006 2010

Laos 2009 2012

Malawi 2009 2014

Mali 2007 2010

Moldova 2009 2013

Nepal 2009 2013

Nicaragua 2006 2010

Paraguay 2006 2010

Senegal 2007 2014

Tajikistan 2008 2013

1st survey 2nd survey % Firms Nº Countries

Africa 0.910 0.823 32.4 15

America 0.926 0.911 38.7 12

Asia 0.928 0.896 11.1 6

Europe 0.952 0.957 17.9 14

Total 0.929 0.889 47

Average formality
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Table 4. Average formality in each survey by activity 

 

Source: Own calculations based on World Bank enterprise surveys 

Table 5. Average firm formality in each survey by human development 
index adjusted for inequality 

 

Source: Own calculations based on World Bank enterprise surveys 

 

Table 6. Average formality by firm size 

 

Source: Own calculations based on World Bank enterprise surveys 

 

 

 

1st survey 2nd survey % Firms

Food 0.945 0.886 12.7

Manufacture of wearing apparel 0.898 0.854 13.4

Chemical products 0.968 0.928 7.5

Nonmetallic products 0.918 0.865 6.5

Other manufacturing 0.912 0.878 10.9

Retail and wholesale trade 0.968 0.923 1.9

Informaticas 0.961 0.934 5.7

Other services 0.934 0.879 5.4

Construction and Transportation 0.960 0.930 6.5

Restaurants and hotels 0.941 0.889 19.1

Total 0.931 0.889

Average formality

1st survey 2nd survey % Firms

Very high human development 0.919 0.940 11.2

High  human development 0.942 0.924 36.2

Medium  human development 0.942 0.901 29.6

Low  human development 0.889 0.796 23.0

Total 0.929 0.889

Average formality

1st survey 2nd survey

Less than 5 0.0217 0.0503

Small >=5 and <=19 0.4094 0.3841

Medium >=20 and <=99 0.3512 0.3466

Large >=100 0.2177 0.2190

Average formality
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Table 7. Trade openness, Human Development Index adjusted for 
inequality and Multidimensional Poverty Index 

 

Source: PNUD and OPHI (Oxford Poverty and Human Development Initiative) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country
Export % 

GDP

Import % 

GDP

Export and 

Import % 

GDP

Commodity 

Export % 

GDP

Manufacturing 

Export % GDP

GDP per capita 

(US current)

Human 

Development Index 

adjusted for 

inequality (idhd)

Multidimensional 

Poverty Index

2000

Bolivia 26.8 27.6 54.3 18.0 3.2 962.79 0.603 0.097 (a)

Guatemala 26.5 40.9 67.3 11.0 7.9 1784.55 0.552 0.127 (b )

Honduras 55.1 70.5 125.6 37.4 11.3 1263.47 0.557 0.098 (c)

Laos 34.3 46.3 80.6 - - 619.44 0.462 0.186 (d )

Malawi 25.6 46.3 72.0 17.9 2.6 248.64 0.340 0.332 (e)

Mali 27.3 32.8 60.1 20.4 2.4 381.31 0.313 0.456 (f)

Moldova 47.1 91.3 138.3 22.5 9.9 1085.84 0.597 0.008 (g )

Nepal 27.0 50.2 77.2 - - 1276.03 0.451 0.197 (h )

Nicaragua 21.2 42.2 63.4 12.7 1.8 1067.19 0.565 0.088 (i)

Paraguay 53.3 39.8 93.1 30.8 5.0 1331.19 0.623 0.064 (j)

Senegal 27.0 40.6 67.6 9.9 8.6 693.86 0.380 0.278 (k)

Tajikistan 38.3 64.4 102.7 - - 364.06 0.535 0.031 (l)

Average 5 years before 1st survey

Note s : Ye a r surve y (a ) 2008 (b) 2008 (c ) 2011/2012 (d) 2011/2012 (e ) 2010 (f) 2012/2013 (g) 2008 (h) 2011 (i) 2011/2012 (j) 2008 (k) 2014 (l) 2010
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Table 8. Simultaneous estimation of firm’s sales and firm’s formality for 
developing countries 

(1st equation in models A, B, C and D) 

 

 

 

 

 

System Equation 

Estimates 

Uncorrected z-

statistics

Corrected   z-statistics   

-TWOPOP- 

(a) (b) (c)

Model A (Equation 1)

Firm's formality - linear prediction 0.7306255*** 0.0948963 0.1132533

Firm's sales - 1st survey (logarithms) 0.6802602*** 0.0252070 0.0292122

Firm's age - 1st survey (logarithms) 0.1673766*** 0.0559450 0.0638684

Constant_ 2.2789410 0.2686091 0.3132767

Model B (Equation 1)

Firm's formality - linear prediction 0.5720048*** 0.0937374 0.1050015

Firm's sales - 1st survey (logarithms) 0.7035673*** 0.0250961 0.0276051

Firm's age - 1st survey (logarithms) 0.1669467*** 0.0565195 0.0606956

Constant_ 2.2166290 0.2707694 0.2964391

Model C (Equation 1)

Firm's formality - linear prediction 0.6294191*** 0.1086430 0.1267674

Firm's sales - 1st survey (logarithms) 0.6623377*** 0.0328990 0.0354969

Firm's age - 1st survey (logarithms) 0.2529408*** 0.0704037 0.0745054

Constant_ 2.5276280 0.3510425 0.3713122

Model D (Equation 1)

Firm's formality - linear prediction 0.5817952*** 0.0921024 0.1067561

Firm's sales - 1st survey (logarithms) 0.7010035*** 0.0250773 0.0282921

Firm's age - 1st survey (logarithms) 0.1646568*** 0.0564073 0.0623968

Constant_ 2.2365860 0.2705004 0.3044315

DEVELOPING COUNTRIES

Variable

(1)  Firm's sales Equation

(Dependent variable=Firm's sales - 2nd survey (logarithms)

Notes: *,**,*** statistically significant at the 10%, 5% and 1% levels, respectively. Figures in round brakets are z-statistics 

using uncorreted standard errors. Squared brakets report corrected standard errors.
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Table 9. Simultaneous estimation of firm’s sales and firm’s formality for 
developing countries 

(2nd equation in models A, B, C and D) 

 

Table 10. Sales average variation in percentage 

 

 

System Equation 

Estimates 

Uncorrected z-

statistics

Corrected   z-statistics   

-TWOPOP- 

(a) (c) (d)

Model A (Equation 2)

Firm's sales (2nd survey) - predicted 0.1016474*** 0.0333415 0.0329910

Exports% GDP (average 5 years before 1st survey) 0.0191704*** 0.0067273 0.0066575

GDP per capita (average 5 years before 1st survey) 0.6910035*** 0.1046210 0.1031489

Constant_ -5.1493900 0.6518024 0.6411792

Model B (Equation 2)

Firm's sales (2nd survey) - predicted 0.1048156*** 0.0334374 0.0332028

Imports% GDP (average 5 years before 1st survey) 0.0137007*** 0.0039706 0.003952

GDP per capita (average 5 years before 1st survey) 0.6693287*** 0.1068633 0.1058143

Constant_ -5.0681510 0.6486002 0.6414026

Model C (Equation 2)

Firm's sales (2nd survey) - predicted 0.1250872*** 0.0409876 0.0403817

Commodity exports GDP% (average 5 years before 1st survey) 0.0359986*** 0.0096643 0.0095649

Manufacturing exports GDP% (average 5 years before 1st survey) 0.0387338*** 0.0226443 0.0223949

GDP per capita (average 5 years before 1st survey) 0.4945716*** 0.1426882 0.1402817

Constant_ -4.490663 0.7503752 0.7390027

Model D (Equation 2)

Firm's sales (2nd survey) - predicted 0.1017104*** 0.0333221 0.0332131

Economic opening rate (average 5 years before 1st survey) 0.0101095*** 0.0028289 0.0028223

GDP per capita (average 5 years before 1st survey) 0.6526765*** 0.1071719 0.1066617

Constant_ -5.0752990 0.6499866 0.6456826

DEVELOPING COUNTRIES

Variable

Notes: *,**,*** statistically significant at the 10%, 5% and 1% levels, respectively. Figures in round brakets are z-statistics using 

uncorreted standard errors. Squared brakets report corrected standard errors.

(2)  formality Equation (Ordened probit)

(Dependent variable=1 Firm's formality, 0 Firm's formalisation)

Model A B C D

Sales variation if a 1 percentage increase in the 

probability of firm to remain formal
6.3 3.0 6.1 3.7
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Figure 1. Firm’s formality and trade openness percentage GDP by 
developing countries 

 

Source: Own calculations based on World Bank enterprise surveys 

Figure 1. Firm sales (2nd survey) and firm sales (1st survey), firm’s age for 
developing countries 

 

Source: Own calculations based on World Bank enterprise surveys 
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Figure 2. Firm’s formality and manufacturing export percentage GDP, 
GDP per capita by developing countries 

 

Source: Own calculations based on World Bank enterprise surveys 

Economía coyuntural, Revista de temas de coyuntura y perspectivas, vol.1, núm. 4. , pp. 1- 31. 

 

 


