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Motivation 

• The informal sector accounts for a significant share of economic activity 
in SSA (accounting as high as 50 to 65% in some of the countries in the 
region, Medina et al (2017)) 

 
• Zimbabwe LFS: ~14% of employment is accounted for by the informal 

sector 
 

• Means of livelihood for poor and vulnerable segments of society 
 

• Firms operating in the informal sector may face different obstacles than 
formal firms, but also present closest analogs to the formal sector 

 
• Policy making can’t ignore this sector - need to better understand their 

operations and needs 
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Challenge: definition 
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Informal employment 
• Defined by the type of employment 
• Includes family employment, those 

not covered by social safety net 
• Unpaid or under-reported work 
• Measured by household or labor force 

surveys  

Employment in the informal sector 
• Defined by the type of employer 
• Not registered, nor licensed 
• Can be measured with establishment or 

informal unit surveys 

Informal 
Employment  

Informal Sector 
Employment  



Challenges: difficult to conduct sample survey 

 
• Conducting a representative survey of informal survey is difficult: 

 
• Non-registered firms, hence no reliable sampling frame 

 
• Units are expected to be clustered across the survey area 
 Distribution expected to be heterogeneous within the survey area 

 
• Construction of a list frame from other data sources not feasible.  
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Methodology: sampling without (firm-level) sampling frame 

 
1. Use of a spatial area frame, instead of frame of firms: 

 Meets the criteria of a good sampling frame (exhaustive, up-to-date  
 (Greig-Smith, 1962) 

 
2. Stratified Adaptive Cluster Sampling (SACS) (Thompson 1990,1991) 

 Addresses the problem of spatial clustering of informal activities 

Approach originally developed and applied in Biostatistical studies (e.g. rare 
animal species). 

 
 

The 2016 Zimbabwe Informal Survey 5 



Methodology: area frame 

1. Use of a shape file with area 
boundaries and stratum identifiers 

 Stratification accounts for an 
(expected) heterogeneous 
distribution. 

2. Appropriate cell size 
 Needs to balance expected 

workload (i.e. number of final 
sampling units) and area coverage. 
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Methodology: sample size determination 
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• Analytical Solution not feasible. 
 However relative efficiency of 

SACS has been demonstrated 
 

• Use of empirical micro simulation 
approach (Meindl & Tempel, 2016) 
 Construction of a synthetic population 

including mean sales as the target 
variable. 

 

Stratum Number of units Av. units per square Mean sales 
low 3679 4.39 1018.7815 

medium 16223 7.14 1002.3281 
high 12757 15.69 995.1539 



Methodology: sample size determination 
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1. Modify different population parameters 
(i.e. distribution/density) of the population. 

2. Modify different design parameters (i.e. 
square, number of sampled starting 
squares, expansion factor) 

3. Repeat the design n times 

4. Compare estimated outcome with the 
(known) true population mean. 

 

 



Methodology: sample size determination 

• Simulation code is implemented into R’s shiny (Winston et al., 2017) web 
application. 

• Results also include the (expected) expansion and therefore facilitate 
survey cost estimation 
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Stratum Level Number of units Av. units per square Mean sales 

low 0 38 7.6 1122.6063 

medium 0 137 8.56 1003.1202 

medium 1 29 7.25 865.1046 

medium 2 30 6 921.7877 

medium 4 7 3.5 1014.4759 

high 0 366 17.43 1036.9261 

high 1 242 17.29 1046.3947 

high 2 96 16 887.846 

high 3 66 22 997.4784 

high 4 36 18 1069.0724 



Methodology: Computations of sampling weight   
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1. Weights for the starting squares 

2. Weights for the squares subject to 
expansion (i.e. the intersection 
probability) 

3. (Accounting for stratum overlap and 
edge units) 

 

 

1. 𝑝𝑝0 = 𝑛𝑛0
𝑁𝑁

 

2. 𝑝𝑝1 = 1 −  𝑁𝑁−𝑚𝑚𝑖𝑖
𝑛𝑛0

/ 𝑁𝑁
𝑛𝑛0

 



Implementation: selecting starting squares 

 
• Each starting square defines a 

potential network 
 

• Expand to adjacent (8) squares if 
number of firms in the starting square 
is above a predetermined threshold. 
 

• Survey all squares surrounding the 
square responsible for the expansion 
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Implementation: questionnaire and CAPI software 

1. Questionnaire is developed using World 
Bank’s Survey Solutions software 

2. Versatile CAPI software that captures 
key features required for this survey 

 Pre-loading square ids, 
 Counting the number of firms in a 

square, to determine whether or not 
expansion to adjacent squares are 
required 
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Implementation: contact list is shape (.kml) file 

1. Enumerators are given shapefile (.kml) file of 
the starting square and potential expandable 
squares. 

2. Load shapefile on to tracking software (we 
use Oruxmap, google map can be used but 
requires good internet connection) 
 Locate the square on the ground using 

landmarks 
 Travel to the area 

3. Once in the square, turn on navigation to 
captures the entire path taken by enumerator 
 Navigation path is one of the monitoring tools. 
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Implementation: enumeration-cum-interviewing 

1. Once in the square and navigation is on, 
enumerators switch back to the 
questionnaire and conduct full enumeration 
of informal firms. 

2. Enumeration and interviewing conducted 
simultaneously 
 all informal firms in the square are listed, with 

some randomly selected for the main 
questionnaire where detailed information is 
collected.  
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Results: count of networks and squares completed 
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Stratum Number of 
Networks 

Number of 
squares 

Total 
informal 
firms found 

Average 
per 
square 

Low 120 145 285 2 

Medium 70 146 1042 7 

High 30 142 1609 11 

Markets 6 6 751 125 

Total 226 439 3687 8 



Results: geographic distribution of informal firms 
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                                              Thank You! 
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