
 

 

UCL Journal of Economics 

DOI: https://doi.org/10.14324/111.444.2755-0877.1590 

Article  

Demand for Informal goods in Africa: Demand System 

Estimation with Quality Effects and its Limitations 

Kexin Wu1 

1 Student (Bsc Economics, 2020-23), University College London, United Kingdom; kexin.wu@ucl.ac.uk   

Submission Date: 1st April 2023; Acceptance Date: 11th July 2023; Publication Date: 2nd October 2023 

How to cite 
Wu, K. (2023). Demand for Informal goods in Africa: Demand System Estimation with Quality Effects 
and its Limitations. UCL Journal of Economics, vol. 2, pp. 85-110.  
DOI: https://doi.org/10.14324/111.444.2755-0877.1590  
 
Peer review                                                                                                                                            
This article has been peer-reviewed through the journal’s standard double-blind peer review, where 
both the reviewers and authors are anonymised during review 

Copyright                              

2023, Kexin Wu. This is an open-access article distributed under the terms of the Creative Commons 

Attribution Licence (CC BY) 4.0 https://creativecommons.org/licenses/by/4.0/, which permits unrestricted 

use, distribution and reproduction in any medium, provided the original author and source are credited • 

DOI: https://doi.org/10.14324/111.444.2755-0877.1590 

Open access                      

UCL Journal of Economics is a peer-reviewed open-access journal 

__________________________________________________________________________________ 

Abstract 

The growth of many African Economies is accompanied by an unusual expansion of the informal 

sector but the demand for informal goods is rarely tested. This study examines the demand for 

informal goods in Africa, specifically in the Democratic Republic of the Congo in 2012, using 

household-level survey data. This paper reviews and summarizes that income inequality, quality 

preference, and preference for some product-specific characteristics are the main drivers of the 

demand for informal goods. This paper hypothesizes three channels of demand for informal goods 

and uses the empirical method in Angus Deaton (2018) to test the hypothesis by estimating 

expenditure elasticity, price elasticity, and quality elasticity. The results show that the demand for 

informal goods generally decreases as income increases and income inequality reduces, but this 

pattern can differ for different categories of goods. The results show that the three channels are likely 

to be plausible and informal and formal goods can be both substitutes or complements in the final 

markets. Policies to improve formality may consider the different demand patterns across markets 

to be more effective. Potential limitations of the method in this specific context and implications for 

future improvements are discussed.  
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1. Introduction 

 

Since 2000, the gradual take-off of total employment and economic growth in many African countries 

like Ethiopia, Ghana, and Kenya is largely contributed by the expansion of informal employment, 

with formal employment remaining relatively stagnant (McMillan and Zeufack, 2022; Diao et al., 

2021). Medina, Jonelis, and Cangul (2017) estimate that the size of the informal sector in Africa 

remained the highest in the world from 2010 to 2014 and varied from around 25 per cent in Mauritius 

and Namibia to over 40 per cent in the Democratic Republic of the Congo, Benin, and Nigeria. This 

is contradictory to patterns of Asian developing countries, such as Vietnam, where the take-off of 

total employment was accompanied by flat or even declining informal employment (McCaig and 

Pavcnik, 2018). 

 

Most studies about expanding informal sectors in Africa focus on the supply side, like capital or 

labour costs. However, Diao et al. (2021) suggest that a supply-driven structural change should 

coincide with the expansion of formal activities in the manufacturing sector, while a demand-driven 

structural change is more likely to be observed with the marginal entrance of informal firms in Africa. 

Kruse et al. (2022) suggest that industrialization in Sub-Saharan Africa is accompanied by 

proliferating unregistered firms because there is a significant demand for informal manufactured 

goods. Few studies provide evidence about why there is substantial demand for informal goods and 

how the demand-side factors can relate to supply-side factors. If we ignore demand-side factors, we 

may fail to understand the full potential impact of policies to improve formality. Banerji and Jain 

(2007) suggest that some policies to improve formality from the supply side, like lowering the capital 

costs for informal firms, may help informal firms produce a wider range of products, compete with 

the formal sector, and promote informality. To understand the welfare implication of the expanding 

demand for informal goods, it is important to understand the demand pattern of informal goods in 

more detail. 

 

This paper explores the demand for informal goods from three aspects. First, previous studies 

suggest that income inequality and consumers’ preference for quality are necessary conditions for 

demand for informal goods in the final goods markets (Mishra and Ray, 2010; Mishra, 2022). There 

is also evidence about consumers choosing informal goods for other features like accessibility. This 

paper reviews interactions between income, preference for quality, and preference for other 

characteristics in determining the demand for informal goods, and summarizes three channels of the 

demand: First, informal goods are preferred only as cheaper and low-quality substitutes to formal 

goods; Second, informal goods are cheaper substitutes but are also preferred by their own traits 

except for the lower price; Third, informal goods are complements for formal goods. 

 

Next, this paper uses the household-level expenditure data from the Democratic Republic of the 

Congo in 2012 and the aggregate demand system with quality effects from Deaton (2018) to estimate 

the demand for informal goods, providing estimates for income, price, quality elasticity and cross-

price elasticity between informal and formal goods. The results show that the three channels 

summarized are likely to be plausible. The budget share for informal goods generally decreases as 

total expenditure increases, but this pattern can vary across categories of goods. For example, the 

budget share of informal transportation is increasing with income. Informal and formal goods can be 

imperfect substitutes or complements in the final markets. Thus, policymakers may customize 

policies in different markets to be more efficient.  
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Finally, since the demand for informal goods is rarely tested empirically and the method in this paper 

is applied under assumptions, this paper discusses the limitations in estimation and how future works 

may improve upon it. 

 

The paper is organized as follows: Section II reviews evidence about the demand for informal goods 

in Africa. Section III hypothesizes the three channels of demand for informal goods. Sections IV and 

V introduce the dataset and the empirical strategy respectively. Section VI discusses the potential 

limitations of the method in the specific context and adjustments to data. Section VII discusses the 

empirical results. 

 

2. Literature Review 
 

2.1. Disparity in Costs and Quality of Products between Formal and Informal Sectors 

in Africa 

The informality of firms is generally defined by small size, lack of registration with government 

agents, lack of financial statements, and constrained access to credit (Benjamin and Mbaye, 2012). 

Constraints in production like high entry costs and financial constraints to accessing capital are 

exacerbated by constraints on the institution side like the weak legal framework (Dabla-Norris, 

Gradstein and Inchauste, 2008; Ulyssea, 2010). 

Barriers between formal and informal sectors lead to a disparity in production, especially the lower 

capital-labour ratio in the informal sector (de Paula and Scheinkman, 2007). The informal sector in 

Africa is much more labour-intensive than the formal sector and is the main source of absorbing 

employment, especially among disadvantaged groups (Etim and Daramola, 2020). The wage of 

informal workers is on average lower due to the lower observable or unobservable skills and the lack 

of minimum wage enforcement (Bargain and Kwenda, 2014; Rauch, 1991). While the formal sector 

in Africa is not absorbing employment effectively, facing much higher labour costs relative to their 

productivity and better access to capital, making them more capital-intensive relative to their income 

level (Hernando De Soto, 2006; McMillan and Zeufack, 2022; Diao et al., 2021). 

 

One implication of the disparity is the difference in the quality of products. Producing high-quality 

products requires more capital or high-skilled labour, and the costs of quality function are decreasing 

in the capital-labour ratio (Copeland and Kotwal, 1996). Thus, formal firms have advantages in 

producing high-quality goods, while informal firms have advantages in producing low-quality but 

cheaper counterparts. Consumers’ choices depend on their preferences for quality and income 

(Banerji and Jain, 2007). The disparity in inputs can also lead to horizontal differentiation. The higher 

labour intensity of informal sectors allows their products to be more personalized, cultural, and 

traditional, while products from the formal sector are generalized and industrialized. In a market with 

both sectors, consumers’ choices can depend on their preference for product-specific 

characteristics. 

2.2. Empirical Evidence about Consumer Bases for Informal Goods in Africa 

 

Empirical evidence about the demand for informal goods is quite rare in Africa. Böhme and Thiele (2012) 

apply household-level survey data from six African countries to show that households working in both the 

informal and formal sectors have a significant demand for informal goods. Besides, the income elasticity 

of informal goods is consistently less than one across countries. Their results suggest that the expenditure 
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share on informal goods is decreasing in income though there are overlapping consumer bases between 

informal and formal goods. These estimates classify most foods and non-alcoholic beverages as informal 

goods while classifying electricity, fuel, clothing, and footwear as formal goods. The estimates aggregate 

across categories of goods, and the heterogeneity between categories was untested due to data 

limitations. Bachas, Gadenne, and Jensen (2020) define formality based on the probability that the 

consumption taxes are included in the consumer prices in a particular distribution channel. The informal 

Engel curve (IEC) is on average flatter and higher for African countries like the Democratic Republic of 

the Congo. This result implies budget shares for informal goods are decreasing but persistent across 

income groups. 

 

2.3. Important Building Blocks for the Demand for Informal Goods 

The first factor to explain the demand for informal goods is income inequality. As discussed in Section 

II.1, due to the cost dualism, formal and informal sectors have advantages in producing goods of different 

quality. The mechanism through which income inequality affects the demand for informal goods is closely 

related to people’s preference for quality. Mishra and Ray (2010) develop a model specifying informal 

and formal goods as close substitutes, showing that a sufficiently high inequality of income is necessary 

to generate demand for low-quality informal products. The persistent demand for informal goods is mainly 

because income inequality is too high and the demand for informal goods is decreasing with income. 

Mishra (2022) shows that the coexistence of the informal and formal sectors is less likely to reach 

equilibrium if consumers’ preference for high-quality formal goods over low-quality informal goods is not 

large enough. 

 

Banerji and Jain (2007) model the disparity on the supply side between informal and formal sectors and 

propose that this would lead to the quality dualism between informal and formal goods at equilibrium. At 

the equilibrium, high-quality formal goods are chosen by consumers with incomes higher than a certain 

threshold, while low-quality informal goods are chosen by consumers with incomes lower than the 

threshold. 

 

Böhme and Thiele (2012) suggest that if there is a significant quality dualism, we should observe a lower 

income elasticity for informal goods, which is consistent with their estimation of elasticity in African 

countries. Nearly half of the subcategories exhibit significant differences in unit prices between informal 

and formal goods, and 96 per cent of them show a lower value for informal goods. Bachas, Gadenne, 

and Jensen (2020) show that in the Democratic Republic of the Congo, 34.4 per cent of the purchases 

of informal goods are explained by their lower prices. However, except for prices and quality, half of the 

purchases of informal goods are for other reasons, like access or store attributes, affecting people’s 

preference for quality. Preference for some product characteristics may interact with quality preference 

and income. Besides, models generally assume that informal and formal goods are imperfect substitutes 

while ignoring the possibility that they can be complements in some markets. 
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3. Hypothesis: Three Channels of Demand for Informal Goods 
 

First, informal goods are preferred by low-income households as cheaper and low-quality substitutes 

for formal goods. The demand for informal goods is mainly attributed to income inequality and 

consumers’ preference for quality. The budget share on informal goods decreases as income 

increases. The expenditure elasticity for informal goods is expected to be less than one and lower 

than that of formal goods. 

 

Second, informal goods are imperfect substitutes for formal goods but are appreciated by a wider 

range of households for some other characteristics, which can give them more power to compete 

with formal goods as consumers’ income increases. We may expect the income elasticity of informal 

and formal goods to be similar or even higher for informal goods. 

 

Third, informal goods can be complementary goods to formal goods. Tucho (2022) suggests that in 

many Sub-Saharan cities, informal non-motorized transportation is complementary to formal 

motorized transportation. As the country develops, imported or industrialized goods begin to appear 

in the market, but it can take time for consumers to fully accept them, and consumers may still need 

informal goods to complement their formal purchases. 

 

4. Data 

 
The data used in this paper is from the National Household Survey of the Democratic Republic of the 

Congo (DRC) in 2012 by the National Institute of Statistics, covering 21454 households (National Institute 

of Statistics, 2012). This is a standardized 1-2-3 survey. Phase 1 is a general employment survey, 

providing detailed sociodemographic characteristics of households and employment. Phase 2 targets 

heads of informal production units, investigating their economic performance. Phase 3 is an expenditure 

survey, including aggregate data on the total expenditure of 12 categories of goods. Households are 

identified by the site number (national identification number for all districts and villages from 1 to n) and 

the number of households (coding households in one site). 

The most important dataset for this study is module 11 of phase 3, which recorded households’ daily 

expenditure on final goods within 15 days of the survey. Households can have more than one record of 

the purchase in module 11. Module 11 is a representative sample of 15005 households of the phase 1 

sample. The classification of goods follows the COICOP12 nomenclature. Module 11 includes 9 

categories of goods only, excluding education expenditure, hotel or restaurant expenditure, and 

miscellaneous goods and services. Data from module 11 is matched with demographic variables in phase 

1. The summary statistic for the main demographic variables is shown in Table 1. 

Table 2 below shows the share of expenditure of 12 categories of goods in phase 3 according to the 

quintile of total expenditure. If we classify informal and formal goods by categories as in Böhme and 

Thiele (2012), then the expenditure on informal goods like food and non-alcoholic beverages is 

decreasing in income, while formal goods like communication and transportation are increasing in 

income. The second way of classifying informal goods is by the distribution channel (Bachas, Gadenne, 

and Jensen, 2020). Since this paper explores the demand pattern for informal goods both in general and 

for decomposed categories, and substitutability is one of the main interests, classifying informal and 

formal goods by categories is not justified. Thus, this paper classifies informal and formal goods by 

distribution channels, using the indicator in module 11 shown in Table 3. Besides, to eliminate the 

possible subcontracting of formal goods to informal distribution channels, I adjust the channel indicator 
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by classifying industrialized, imported goods, and consumption involving the usage of public 

infrastructures as formal goods. The full adjustment by product codes is included in Appendix 1. 
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5. Empirical Strategy  
 

5.1. Quality, Price, and Unit Values 

 

In practice, the most prevalent measure of quality for a group of goods is the unit value, which is the ratio 

of expenditure on a group of goods and the quantity purchased. In the household survey, price data is 

hard to collect, and there is a variation of price across villages which is particularly pervasive in most 

African countries, where markets are not integrated due to underdeveloped transportation (Deaton, 

1987). The data of unit value is easier to obtain but cannot be a perfect substitute for price because it 

contains the effect of both price and quality. Unit values can be seen as the proxy for quality and price, 

but if we want to estimate price elasticity matrices and expenditure elasticity, it is crucial to rule out the 

quality effect and control for the variation across clusters. 

The empirical method and codes are from Deaton (2018). The following sections show how this method 

can help separate the quality effect and recover price elasticities, control for regional variation of prices, 

and alleviate measurement error, simultaneity bias, and data limitation. 

 

5.2. Modelling of Quality 

According to Deaton (2018), the relationship between quality, quantity and price is defined as follows. 

For a group of good G, the group quantity index QG is expressed by the household’s vector of 

consumption levels of each item within the group, qG, and adjusted incommensurate items by kG, 

 

 

𝑄𝐺 = 𝒌𝑮𝒒𝑮    (1) 

 

The corresponding unobserved price vector 𝑝𝐺 is, 

 

𝒑𝑮 = 𝜋𝐺𝒑𝑮
𝟎    (2) 

 

where 𝑝𝐺
0  is the reference price vector which is constant across clusters. 𝜋𝐺 is a scalar measuring the 

level of prices within group G, varying across clusters. The expenditure on group G is, 

 

𝑥𝐺 = 𝒑𝑮𝒒𝑮 = 𝑄𝐺𝜋𝐺 (
𝒑𝑮

𝟎 𝒒𝑮

𝒌𝑮𝒒𝑮
)  (3) 
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The quality ξ is the expenditure of a bundle at 𝑝𝐺
0  relative to the physical volume 𝑄𝐺, 

 

𝜉𝐺 =
𝒑𝑮

𝟎 𝒒𝑮

𝒌𝑮𝒒𝑮
  (4) 

 

Thus, 

 

𝑥𝐺 = 𝑄𝐺𝜋𝐺𝜉𝐺   (5) 

 

and, 

 

ln(𝑥𝐺) = ln(𝑄𝐺) + ln(𝜋𝐺) + ln(𝜉𝐺)  (6) 

 

The unit value 𝑣𝐺 is defined as the ratio of the expenditure of the goods and the physical quantity, 

 

𝑣𝐺 =
𝑥𝐺

𝑄𝐺
=

𝒑𝑮𝒒𝑮

𝑄𝐺
= 𝜉𝐺𝜋𝐺   (7) 

 

Assuming separable utility across groups and subgroup demand functions are homogeneous of degree 

zero, 

 

𝒒𝑮 = 𝑓𝐺(𝑥𝐺 , 𝒑𝑮) = 𝑓𝐺 (
𝑥𝐺

𝜋𝐺
,  𝒑𝑮

𝟎 ) (8) 

 

Thus, the quality ξ𝐺 depends on price 𝜋𝐺 only through 𝑞𝐺, which in turn depends on the ratio xG/πG, by 

chain rule and rearrangements,   

 

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝜋𝐺
=

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝑥𝐺

[
𝜕𝑙𝑛𝑥𝐺

𝜕𝑙𝑛𝜋𝐺
− 1]   (9) 

 

The last term in (9) in the bracket is the price elasticity of QG with respect to πG, denoted by 𝜖𝑃. 
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Specify the basic clustered aggregate demand model for one good, 

 

𝑤𝐺ℎ𝑐 = 𝛼0 + 𝛽0𝑙𝑛𝑥ℎ𝑐 + 𝛾0𝑧ℎ𝑐 + 𝜃𝑙𝑛𝜋𝐺ℎ𝑐 + 𝑓𝐺𝑐 + 𝑢𝐺ℎ𝑐
0   (10) 

 

𝑙𝑛𝑣𝐺ℎ𝑐 = 𝛼1 + 𝛽1𝑙𝑛𝑥ℎ𝑐 + 𝛾1𝑧ℎ𝑐 + 𝜓𝑙𝑛𝜋𝐺ℎ𝑐 + 𝑢𝐺ℎ𝑐
1   (11) 

 

where wGhc and vGhc are the budget share and unit values of goods for household h in cluster c 

respectively. xhc is the total expenditure for the household, πGhc is the unobserved price faced by the 

household and fGc is the cluster fixed effect. The assumption is that market prices vary across clusters 

but do not vary within them over the survey period. 𝑧ℎ𝑐 includes other demographic variables.  

 

By (7), given πG is the scalar vector on a cluster level, which is independent of the household’s total 

income x, ignoring the household identifier subscript of hc for simplicity,  

 

𝜕𝑙𝑛𝑣𝐺

𝜕𝑙𝑛𝑥
=

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝑥
+

𝜕𝑙𝑛𝜋𝐺

𝜕𝑙𝑛𝑥
=

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝑥
   (12) 

 

Then by (11) and (12), we can get the Prais-Houthakker income elasticity of quality, 𝛽1 (Prais and 

Houthakker, 1971), 

 

𝛽1 =
𝜕𝑙𝑛𝑣𝐺

𝜕𝑙𝑛𝑥
=

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝑥
=

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝑥𝐺

𝜕𝑙𝑛𝑥𝐺

𝜕𝑙𝑛𝑥
  (13) 

 

which identifies the relationship between income and quality. Intuitively, they should be positive since 

people are more willing to pay for quality as their income increases. 

 

The last term in (13) is the expenditure elasticity of group G, ϵx, so we can express the first term in (13) 

by β1 and ϵx and then substitute back to (9), and by (11), we can get the relationship between quality, 

price, and expenditure elasticity, 

 

𝜓 =  
𝜕𝑙𝑛𝑣𝐺

𝜕𝑙𝑛𝜋𝐺
=

𝜕𝑙𝑛𝜉𝐺

𝜕𝑙𝑛𝜋𝐺
+ 1 =

𝛽1𝜖𝑝

𝜖𝑥
+ 1  (14) 
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By (10), the budget share elasticity with respect to x is β0/w, which includes both the quality and quantity 

effect of income. By the definition of the budget share, (4), (6) and (12), 

 

𝛽0

𝑤𝐺
=

𝜕𝑙𝑛𝑤𝐺

𝜕𝑙𝑛𝑥
=

𝜕ln (𝑣𝐺𝑄𝐺/𝑥)

𝜕𝑙𝑛𝑥
= 𝛽1 + 𝜖𝑥 − 1  (15) 

 

Then similarly, by (11) and (14), and the definition of price elasticity 𝜖𝑝, 

 

𝜖𝑝 + 𝜓 =
𝜃

𝑤𝐺
=

𝜕𝑙𝑛𝑤𝐺

𝜕𝑙𝑛𝜋
=

𝜕ln (𝑣𝐺𝑄𝐺/𝑥)

𝜕𝑙𝑛𝜋
 (16) 

 

Then by (14), and by substituting (15) and (16) in, 

𝜓 = 1 −
𝛽1(𝑤𝐺 − 𝜃)

𝛽0 + 𝑤𝐺
   (17) 

 

Suppose ϕ = θ/ψ, which can be estimated. Given that θ can be recovered by, 

 

𝜃 =
𝜙

1 + (𝑤𝐺 − 𝜙)𝜁
   (18) 

In which, 

𝜁 =
𝛽1

𝛽0 + 𝑤𝐺(1 − 𝛽1)
  (19) 

 

After parameters in (17)-(19) are estimated, we can recover the elasticity in (15) and (16). 

 

5.3. Two Stages Estimation 

The method below from Deaton (2018) is slightly adapted to use budget share and add demographic 

factors. 

There are two stages; in the first stage, we run the regressions (10) and (11) without the price data and 

then construct the two variables below, ignoring the subscript of G for simplicity, 

 

�̂�0
ℎ𝑐

= 𝑙𝑛𝑤ℎ𝑐 − �̂�0𝑙𝑛𝑥ℎ𝑐 − 𝛾0𝑧ℎ𝑐    (20) 
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�̂�1
ℎ𝑐

= 𝑙𝑛𝑣ℎ𝑐 − �̂�1𝑙𝑛𝑥ℎ𝑐 − 𝛾1𝑧ℎ𝑐    (21) 

 

In (20) and (21), the effect of expenditure is filtered out while the cluster fixed effect and price effect are 

kept. We can get estimates for the variance of u1
hc and covariance of u1

hc and u0
hc, denoted by �̂�11  and 

�̂�01. 

 

In the second stage, we use cluster-level information and the subscript c only, the true average values 

yc
0 and yc

1 can be expressed as 

 

𝑦𝑐
0 = 𝛼0 + 𝜃𝑙𝑛𝜋𝑐 + 𝑓𝑐 + 𝑢𝑐

0   (22) 

 

 

𝑦𝑐
1 = 𝛼1 + 𝜓𝑙𝑛𝜋𝑐 + 𝑢𝑐

1   (23) 

 

 

Then, 

𝑐𝑜𝑣(𝑦𝑐
0, 𝑦𝑐

1) = 𝜃𝜓𝑚 +
𝜎01

𝑛𝑐
   (24) 

 

𝑣𝑎𝑟(𝑦𝑐
1) = 𝜓2𝑚 +

𝜎11

𝑛𝑐
  (25) 

 

where 𝑚 is the variance of log prices in a large sample and nc is the number of households per cluster. 

 

Given (22)-(25), the estimate for ϕ is denoted by, 

 

�̂� =
𝑐𝑜𝑣(�̂�𝑐

0, �̂�𝑐
1) −

�̂�01

𝑛𝑐

𝑣𝑎𝑟(�̂�𝑐
1) −

𝜎11̂

𝑛𝑐

   (26) 

 

Then, substituting this back to (18), we can recover θ and obtain ψ from (17). Finally, substituting them 

back to (16), we can get estimates of price elasticities. 
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5.4. Final Regressions 

The theoretical basis for the multi-good utility model with quality effects is that the consumer maximizes 

the sub-utility group subject to the amount spent on each group, assuming the overall utility function is 

separable in every group. The main stages of the estimation follow the same steps in the last sections, 

but the estimated parameters and price elasticity are matrices. The smallest unit of groups, the variable 

SITE in Table 1 is used as clusters. 

 

Our final aggregate demand system for M groups of goods is, 

 

𝑤𝐺ℎ𝑐 = 𝛼𝐺
0 + 𝛽𝐺

0𝑙𝑛𝑥ℎ𝑐 + 𝛾𝐺
0𝑧ℎ𝑐 + ∑ 𝜃𝐺𝐻𝑙𝑛𝜋𝐻𝑐

𝑀

𝐻=1

+ 𝑓𝐺𝑐 + 𝑢𝐺ℎ𝑐
0   (27) 

 

𝑙𝑛𝑣𝐺ℎ𝑐 = 𝛼𝐺
1 + 𝛽𝐺

1𝑙𝑛𝑥ℎ𝑐 + 𝛾𝐺
1𝑧ℎ𝑐 + ∑ 𝜓𝐺𝐻𝑙𝑛𝜋𝐻𝑐

𝑀

𝐻=1

+ 𝑢𝐺ℎ𝑐
1      (28) 

 

The description of variables is shown in Table 4. Demographic variables 𝑧ℎ𝑐 includes household sizes, 

sex, age, years of schooling, and working sector of household heads, which are controlled to alleviate 

the potential correlated heterogeneity between total expenditure and budget shares or unit values. The 

fixed effect of provinces is removed in the estimation and the demand system is estimated for the full 

sample of module 11 and decomposed categories. Details are shown in Table 5. 
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6. Limitations and Further Adjustment of Data 
 

6.1. Unit Values, Services, and Groups of Goods for Regressions 

First, unit values are considered a better proxy for prices of foods than other categories of goods. To 

alleviate the measurement error in the calculation of unit values, I remove records of nonquantifiable 

services in module 11 because the definition of physical quantity for services is vague. The code and 

descriptions for services are available in Appendix 1. Besides, in Table 3, the informal channels recorded 

in module 11 include gifts given and gifts received, and to alleviate measurement errors, records from 

these two channels are removed. 

 

Second, in household survey data, zero purchases of certain groups of goods are common. If both zero 

and non-zero purchases are included, then the method can be thought of as a linear approximation 

averaging over zero and non-zero purchases. However, in this study, we include non-zero purchases 

only because the data on the unit value of zero purchases is omitted. In this case, the results are 

estimated conditional on non-zero purchases. Thus, here we are interested in why households buy more 

or less of goods rather than why make a purchase, assuming that the purchases are randomly distributed 

with time. Using the median of unit values and budget shares for the missing records is usually a way to 

alleviate the problem of zero purchases. I impute the median values conditional on the demographic 

variables shown in Table 4, assuming that the recording is missing randomly conditional on those 

variables. This assumption is untestable. Both estimates with imputation and without imputation are 

provided and compared, but the results without imputation are the key to the discussion. 

Besides, the functional form of the budget share regression assumes a linear Engel curve, but it can be 

quadratic. Furthermore, Gibson and Kim (2019) suggest that this method still underestimates the quality 

effect and overestimates the price elasticity of quantity. To further alleviate the simultaneity and 

measurement errors, instrumental variables for the expenditure terms can be considered. A comparison 

of existing empirical strategies for the demand systems is shown in Appendix 2. 

 

6.2. Symmetry Restriction, Completing the System, and Statistical Inference 

 
First, in survey data, given zero purchases and limited time of collection, there can be hundreds of 

different purchase combinations of goods, thus empirical specification cannot fully comply with the 

theoretical restriction of symmetry. Nonetheless, Deaton (2018) proposed a method to approach the 

symmetry constraint. Assuming that the quality effects are small, there is a way to obtain a price elasticity 

matrix that is symmetric in signs.  

Second, we can hardly obtain full consumption lists of consumers. Deaton (2018) suggests that the 

adding-up and homogeneity restriction of the demand system allows us to add a fictitious good to 

complete the system. If we want to focus on several groups of goods only, all other goods are included 

in the fictitious good. 

The expenditure elasticity should be interpreted cautiously because the method provides no standard 

error for it, but if estimates for β0 or β1 are not significant, it is hardly possible that the estimate for 

expenditure elasticity is significant. In the second stage, the standard errors for price elasticity matrices 

are obtained by bootstrapping, making 1000 draws from the clusters in the second stage, which is defined  
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as half of the interval that contains 68.3 per cent of the bootstrapped estimates. The estimate for price 

elasticity is regarded as significant if it is larger than twice the bootstrapped standard error. 

 

7. Results 
 

7.1. Empirical Results 

 

This section discusses the result of groups A, C to H, I, and L in Table 5. Other results are shown in 

Appendix 3. 

 

A: Full Sample 

First, full sample results can give insight into the general linkage between informal and formal goods in 

the final product market. Table 6 shows the first-stage regression results with total expenditure elasticity, 

ϵx, and quality elasticity of income, β1, for the estimation without and with the imputation of missing 

values.  

According to equation (15), the positive quality elasticity of income is filtered out from the budget share 

elasticity, so the expenditure elasticity can be lower than estimates without considering the quality effects. 

The coefficient of lnx in both estimations is positive for formal goods while negative for informal goods, 

suggesting that the consumers would spend less budget on informal goods as total expenditure increases 

while more budget on formal goods. In Appendix 4, the linear Engel curves are estimated using the first-

stage results. Ignoring quality effects, if the coefficient lnx is positive, we may expect that the expenditure 

elasticity is above the unity and the quantity demanded is also increasing in income, but the expenditure 

elasticity for formal and informal goods are all less than unity. The reason behind this is that the positive 

and significant quality effects of income, β1, are filtered out. The quality elasticity, β1, of income is positive 

for both informal and formal goods and higher for formal goods, implying that the quality of goods 

purchased increases as their total expenditure increases and the pace is quicker for the formal goods.  

Another interesting coefficient to look at is that of the household size, lhhs. The coefficient of lhhs is 

negative for formal goods but positive for informal ones, suggesting that ceteris paribus on average, 

households with larger size is more likely to choose informal goods. 

Table 7 shows the estimations of price elasticity. Since the quality elasticity is significant, as discussed in 

section VI.2, it is better to look at the unconstrained estimates of price elasticity. For all the table of price 

elasticity, the figures in bold are significant. The price elasticity for both formal and informal goods is 

negative and significant. The cross-price elasticity shows that informal and formal goods are substitutes 

but those estimates are almost significant. The pattern is consistent for estimates with and without the 

symmetry constraint. To summarize, in general, the budget share for informal goods decreases as the 

total expenditure level increases, and informal and formal goods are likely to be imperfect substitutes, as 

suggested by the first channel. 
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C: Staples 

Table 8 shows both informal and formal staples are necessities while the expenditure elasticity is slightly 

higher for the informal goods, which may contribute to the higher quality elasticity of formal staples. This 

may suggest that consumers choose formal staples for quality more but informal staples for quantity more 

as total expenditure increases. The cross-price elasticity is not pinned down without imputation; the 

results with imputation show that formal and formal goods are complements as the third channel. 
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D: Meat and Seafood 

Table 9 shows both informal and formal meat are necessities while the expenditure elasticity is slightly 

higher for formal goods. The higher quality elasticity for informal goods may suggest that consumers 

choose informal meat for quality more as total expenditure increases. The negative cross-price elasticity 

with symmetry constraint suggests that informal and formal goods are complements but they are not 

significant. 
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E: Dairy, Oil, Sugar and Sauce 

Table 10 shows that, for dairy products, oil, sugar, and sauce, informal goods have higher expenditure 

elasticity and lower quality elasticity. One unconstrained estimate of price elasticity without imputation 

shows that they are complements as in channel three. This pattern may indicate that informal goods in 

this market may be preferred by other characteristics like traditional tastes or accessibility which helps 

sustain their demand as total expenditure increases. 

 

 

 



Demand for Informal goods in Africa: Demand System Estimation with Quality Effects and its Limitations 22 

 

 UCL Journal of Economics 

DOI: https://doi.org/10.14324/111.444.2755-0877.1590 

 

F: Vegetables and Fruits 

Table 11 shows that for vegetables and fruits, formal goods have higher expenditure elasticity, and the 

quality elasticity is similar for informal and formal goods. The positive estimates of cross-price elasticity 

in all estimations show that they are imperfect substitutes, though they are insignificant. This may be 

consistent with the first channel, suggesting that informal goods may be preferred as imperfect substitutes 

because of income inequality and their budget share decreases much more quickly than formal goods as 

total expenditure increases.  
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G: Non-alcoholic Beverage 

Table 12 shows that informal and formal goods have similar expenditure elasticity and constrained 

estimates with imputation suggest that they are imperfect substitutes. The coefficient of lnx is less 

negative for informal goods, suggesting their budget share decreases more slowly than formal goods as 

total expenditure increases. These may suggest that demand for informal goods may come from the 

second channel and informal goods may be preferred for other properties. The results may be interpreted 

with caution given the limitations of imputation. 
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H: Alcoholic Beverage 

Table 13 shows a pattern similar to that of non-alcoholic beverages, except that the coefficient of lnx for 

formal beverages is positive but not significant. The expenditure elasticity without quality effects is similar 

for informal and formal goods. The unconstrained estimates with imputation show a significant and 

positive cross-price elasticity, suggesting that they are imperfect substitutes. 
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I: Clothing 

Table 14 shows that the coefficient of lnx for informal goods is positive, and expenditure and quality 

elasticities of income are higher for informal goods. We may expect informal goods to be preferred for 

other attributes, helping their demand to be more sustainable. However, estimates of price elasticity are 

not significant due to the limitations in using unit values for non-foods as a proxy for prices. 
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L: Transportation 

Table 15 shows that the coefficient of lnx is positive for both informal and formal goods, suggesting that 

the budget for transportation is increasing in total expenditure. The lower quality elasticity of income and 

higher expenditure elasticity for informal goods suggest that consumers may prefer informal 

transportation more for quantity as total expenditure increases. The estimates indicate that informal and 

formal transportation are complements, but these are not significant. 
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7.2 Discussion 

Based on the result for the full sample, we can know that on average, the informal sector shrinks as the 

aggregate income level increases. Before the income level increases to a certain threshold, policies to 

promote formality from the supply side may not be as effective as they were expected to be because the 

large demand for low-quality and cheaper informal goods resulting from income inequality attract potential 

entrepreneurs into the informal sector. For markets where demand for informal goods follows the second 

and third channels, the demand may sustain for a longer time as the economy develops. In this case, the 

policy to improve formality can focus more on reducing the registration costs and regulation costs of 

traditional shops or informal firms, allowing them to maintain their production as formal firms, rather than 

pushing their transformation into industrialized producers. 

 

8. Results 

This paper studies the demand pattern for informal goods in Africa using household-level survey data 

from the Democratic Republic of the Congo in 2012. There are three major factors driving the demand 

for informal goods: income inequality, quality preference, and preference for product-specific 

characteristics. I hypothesize that there are mainly three channels of demand for informal goods and use 

the empirical method proposed by Deaton (2018) to test them by estimating expenditure elasticity, price 

elasticity, and quality elasticity. The empirical results suggest that budget shares for informal goods 

decrease as total expenditure increases. The pattern can be different for different categories of goods. 

Informal goods and formal goods can be either imperfect substitutes or complements in the final good 

markets, and the demand for some informal goods can sustain as income increases because they are 

preferred for their own features. Policies to improve formality can adjust according to the demand pattern 

in different markets to improve policy effectiveness. This paper also discussed how the empirical method 

is conducted under assumptions and is subject to several limitations, which may be improved in the future. 
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Appendix 

Appendix 1 

Appendix 1.1 below shows the product code for goods in module 11 data that are adjusted to formal goods because 

of their properties, as discussed in section V. The classification of goods follows the COICOP12 nomenclature, the 

12 categories of goods are divided into 45 groups containing 97 groups. The subgroups contain 143 items. The full 

codes for other products are available in the data file provided. 

Appendix 1.1: Codes of Products Adjusted to Formal Goods 

Code Description Code Description Code Description 
11112 Imported rice 11521 Imported 

vegetable oil 
21312 Imported lager 

21314 Imported brown Briere 11143 Industrial square 

bread 
22022 Imported cigarettes 

n.e.s. 
11145 Industrial round bread 11155 Imported biscuits 31115 Imported terry cloth 

31215 Imported trousers 31232 Imported blouse 11822 Imported honey 

11268 Canned meat 11918 Homogenised 

infant foods and 

dietetic formulae 
of any 

composition 

12221 Mineral water, soda 

12222 Sweetened drinks (Coke, 

Fanta, Lemonades) 
12227 Industrial 

nonalcoholic 

beverages n.e.s. 

44111 R´egideso Water Tariff 

44112 Well Water Tariff 45111 Snel Electricity 
Tariff 

45501 Hot water or steam from a 

central heating 
plant 

61111 Aspirins, Novalgine 61112 Vermox, 
Mebox in 
syrup 

61113 Vitamin C, Vitamin B12 

and Other Vitamins 

61114 Mercurochrome, iodised 

alcohol 
61115 Quinine, 

Malaxin and 

other anti- 
malarials 

61116 Penicillin, Ampicillin, 
Aminophylline and 
other antibiotics 

61117 Pulmin syrup, 
Hemoglobin syrup 

61118 Kongo bololo, 

Lemongrass leaf 

and other 
traditional 

61119 Other modern medicines 
n.e.s. 

61215 English condom and other 

condoms and mechanical 

contraceptives 

61330 Various 

prostheses 
62101 Generalist consultation in 

a public environment 

62103 Specialist consultation in 

public areas 
62202 Extraction of a 

tooth at the 

public doctor’s 
office 

62313 Saddle examination 
(public hospital) 

62314 Saddle examination 
(private hospital) 

62317 Chest X-ray, 
Ultrasound 

(public hospital) 

62322 Drawing up a form 
(public hospital) 

63001 Daily charges (general 

ward), public hospital 
63003 Daily fees 

(single room), 
state hospital 

73101 Transport of persons by 

train 

73102 Transport of luggage by 

train 
73204 Urban train 73311 Domestic overhead lines 

KIN-LSHI 
73312 Domestic Airlines 

KIN-TSHIKAPA 
73314 International 

lines 
73315 Other domestic air 

transport n.e.s. 
73313 Domestic airlines KIN- 

KISANGANI 

 

81010 Postage for 

letters, postcards 

and parcels i 

81020 Postage for letters, 

postcards and parcels na 
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Code Description Code Description Code Description 
82001 Purchase of telephones, 

radiotelephones, fax 
machines 

82002 Purchase of a 

mobile phone 
83004 Purchase of prepaid 

communication cards, 

installation costs 
92101 Planes, gliders 92103 Outboard mo- 

tors 
94101 Football stadium 

94102 Swimming pools, golf 

courses, gyms and 
other fitness centres 

94104 Fairgrounds 
and amuse- 
ment parks 

94105 Rides, swings and other 

playground 
equipment 

94106 Hire of sports and leisure 

equipment and 

accessories 

94211 Cinema 94212 Concert, music halls, 

opera, circus, sound and 

light shows 
94213 Theatre 94214 Library,

 muse

um, art 
gallery, 

exhibition rooms 

94221 Zoological gardens, 

national parks, botanical 

gardens monuments 

94224 Subscription to television 
and radio channels     

 

 

 

The table below shows the codes of products that are removed to alleviate the measurement error in 

calculating the unit values as discussed in section VI. Codes like ‘621**’ means all codes begin with 621. 

Appendix 1.2: Codes of Product Removed 

Code Description Code Description Code Description 
32213 Shoe Shine, Cleaning 

Services 
32214 Shoe rental 32215 Other repair of 

footwear n.e.c. 
31411 Mending and alteration 

costs for a jacket set 
31412 Cost of darning, 

mending and 

reworking a 

SAFARY set 

31413 Cost of mending trousers, 

cost of altering trousers 

31414 Darning, mending and 

alteration costs of a wax 
shirt 

31415 Dry cleaning, 

bleaching and 
dyeing of men’s 

clothing 

31416 Clothing rental 

31417 Other repairs to men’s 

clothing n.e.c. 
31421 LIBAYA bodice 

mending and 

alteration costs 

31422 Mending and alteration of 

women’s 
dresses and ensembles 

31423 Women’s clothing 
rental 

31424 Dry cleaning, 

bleaching and 

dyeing of 

women’s 
clothing 

31425 Other and repairs to 

women’s clothing n.e.c. 

41101 Rent actually paid by the 

tenant or sub- 
tenant 

41201 Effective rents of 

secondary 
residences 

42111 Shadow rents for owner-
occupiers of their main 

residence 
42211 Shadow rents for 

households housed free of 

charge or payingf 

43211 Masonry  
Department 

43212 Service Painter, Decorator 

43213 Plumbing Service, 
Glazier Service 

43214 Carpenter, 
Joiner Service 

43215 Electrician service 

43216 Other housing 

maintenance services 

n.e.c. 

43300 deposit 44111 R´egideso Water Tariff 

44112 Well Water Tariff 44113 Other water 

supply services 

(water 
subletting) 

44201 Collection and treatment 

of household 
waste 
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Code Description Code Description Code Description 
45111 Snel Electricity Tariff 45112 Other electricity 

distribution 

services ? 

56211 Salary of domestic staff 
(Cook, Gardener) 

56212 Worker, Good 56213 Caretaker 56214 Salary of a driver, 

secretary, tutor, etc... 
56215 Other domestic services 

n.e.c. 
56221 Household 

services (window 

cleaning, 
disinfection, 

fumigation, ...) 

56222 Dry cleaning, bleaching 

and dyeing of 
household linen 

56224 Rental of furniture and 

household goods, carpets, 
household appliances,...) 

56225 Other services 

for habitation 
n.e.c. 

56300 Hire of tables, chairs and 

hangings for festivals 

55107 Repair of these items 55108 repair of these 

items 
53311 Repair of household 

appliances 
54128 Repair of these items 51301 Repair of 

furniture, fixtures 

and fittings 

52008 Repair of household 
textiles 

621** Generalist consultation 622** Dental services 623** Urine examination 
624** other dental services 630** Daily fees of 

hospitals 
61380 Repair of medical devices 

723** Installation and repair of 

transportation facilities 
736** Carrier service 830** telephone services 

91109 Repair of audio and video 
equipment 

925** Repair of audio, 

visual 
equipment 

923** Repair of boats 

93106 Repair of toys and games 93501 Veterinary 
Services 

93502 Other pet services, 
grooming, daycare 

 

 

Appendix 2 

The available methods to estimate demand can be classified into two main categories (Nevo, 2011). The 

first one the estimating an aggregate demand system, which does not allow us to estimate the 

heterogeneity in consumer behaviour. The second one is the discrete choice model, defining products by 

groups of characteristics, which allows the identification of the heterogeneity preference of individuals. 

One example of the first approach is the Almost Ideal Demand System (AIDS). The original and linear 

AIDS model is (Deaton and Muellbauer, 1980), 

𝑤𝑖 = 𝛼𝑖 + ∑ 𝛾𝑖𝑗 ∗ ln (𝑝𝑗)

𝑘

𝑗=1

+ 𝛽𝑖 ∗ 𝑙𝑛 (
𝑚

𝑎(𝑝)
) , 𝑖 = 1, … , 𝑘 

where wi and pi are the budget share and of good i respectively and lna(p) is the price index, its formulation 

formulated in Deaton and Muellbauer (1980). AIDS is relatively easy to estimate and allows us to estimate 

the budget share elasticity and price elasticity. There are available STATA commands, allowing flexible 

functional forms. Poi (2012) developed the command quaids, allowing for quadratic terms of expenditure 

and demographic variables. To deal with the collinearity between prices and endogeneity bias, 

instruments are recommended for expenditure and price (Nevo, 2011). Lecocq and Robin, (2015) 

developed the command aidsills, allowing for instruments for expenditure and price, quadratic terms, and 

demographic terms. 
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This standard AIDS may not be plausible in our settings. First, it requires perfect data on price and 

consumers’ full expenditure lists. More importantly, in this paper, due to data limitations, goods are 

grouped which makes the quality effect of particular importance, and we are interested in the relationship 

between income and quality, but the standard AIDS does not specify the quality effects. 

The second approach is a discrete choice model, defining products by groups of characteristics. This 

approach starts by specifying an indirect utility of a consumer and the consumer only buys one unit of the 

good which give the highest utility. The probability that the consumer chooses the good is the probability 

that the consumer can get higher utility by purchasing it than any other goods. Advanced versions of the 

model like the nested Logit model and the random coefficient model can study the heterogeneity in 

preference between individuals. However, one important assumption here is that the consumer only buys 

one unit of each product, which is unrealistic in some household-level survey datasets (Nevo, 2011). 

Besides, in our setting, there is still the problem of lacking price data and specification of quality effect. In 

all, although the method used in this paper is subject to some limitations, given the available approaches 

and commands, it fits our research interests and data structure the best. 

 

Appendix 3 

This Appendix gives the estimates for groups N, J, K and M in table 5. 

Appendix 3.1: N: Results of Full Sample: By Original Channel Indicator 
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Appendix 3.2: J: Results by Categories: Housing/Furnishing 
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Appendix 3.3: K: Results by Categories: Health 
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Appendix 3.4: M: Results by Categories: Communication and Leisure
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Appendix 4 

This Appendix shows the estimated linear Engel curves for all the first stages of estimations in section 

VII, ignoring the quality effects.  

Appendix 4.1 shows the Engel Curve for the Full Sample using the adjusted channel indicator (group A 

in table 5). Appendix 4.2, Appendix 4.3 and Appendix 4.4 shows the estimated Engel curves for groups 

B, G, H, I, J, K, L and M. The title of the graphs corresponds to groups in table 5 as follows: ‘wc11’ and 

‘wc12’ are formal and informal goods for group B respectively. ‘wc21’ and ‘wc22’ are formal and informal 

goods for group G. ‘wexp21’ and ‘wexp22’ are formal and informal goods for H respectively. ‘wexp31’ 

and ‘wexp32’ are formal and informal goods for I respectively. ‘wexp451’ and ‘wexp452’ are formal and 

informal goods for J respectively. ‘wexp61’ and ‘wexp62’ are formal and informal goods for K respectively. 

‘wexp71’ and ‘wexp72’ are formal and informal goods for group L respectively. ‘wexp891’ and ‘wexp892’ 

are formal and informal goods for group M respectively.  

Appendix 4.5 shows the estimated Engel curves for groups C, D, E, and F. The title of the graphs 

corresponds to groups in Table 5 as follows: ’wr1111’ and ’wr1112’ are formal and informal goods for 

C. ’wc231’ and ’wc232’ are formal and informal goods for D respectively. ’wc481’ and ’w482’ are formal 

and informal goods for E respectively. ’wc671’ and ’w672’ are formal and informal goods for F 

respectively. 
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Appendix 5 

As discussed in the review, unit values are usually used as proxies for quality. If the informal goods are 

of lower quality than the formal goods, we should observe that the unit values of informal goods are 

significantly lower than that of the formal goods. 

Appendix 5.1 uses the full sample of all categories; columns A and E are average unit values for 

classification using adjusted channel indicator and original channel indicator respectively. Both columns 

show that the average unit value (in natural logarithm) of formal goods is significantly higher than that of 

the informal goods channels and categories respectively. Appendix 5.2 and Appendix 5.3 shows that the 

average unit value for the formal is significantly higher for most categories for foods and non-foods. 

Particularly, the column H of Appendix 5.2 shows that the average difference is negative but insignificant 

for alcoholic beverages. Overall, we observe a consistent pattern with previous studies, that informal 

goods may be of lower quality than their formal counterparts. 
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Appendix 5.1: Difference in Unit Values: Full Sample

 

Appendix 5.2: Difference in Unit Values: By Categories 

 

 

Appendix 5.3: Difference in Unit Values: Food 
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