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Annex A. Methodological annex 

A. Methodology for the descriptive statistics on youth employment in the food 

economy (Chapter 2)  

Countries selected 

The report provides an in-depth view on a diverse set of countries, which vary in their income levels, 

development, size and importance of the agricultural sector (as a percentage of gross domestic product, 

GDP), and business environment. Five of the countries are in sub-Saharan Africa and two are in 

Southeast Asia. Table A A.1 lists the sample countries and provides summary statistics for each, 

highlighting the report sample’s heterogeneity. These countries represent a diverse set of agri-food 

producers, with varying levels of development, urbanisation and labour market dynamics. 

Table A A.1. Descriptive information on countries in the study 

  Year World 

Bank 

income 

group 

Urban 

population 

(%) 

Agriculture 

(% of 

GDP) 

Industry 

(% of 

GDP) 

Services 

(% of 

GDP) 

Agriculture 

land 

productivity 

in 2016 

(constant 

2004-06 

USD) 

Agriculture 

labour 

productivity 

in 2016 

(constant 

2004-06 

USD) 

Expected 

years of 

schooling 

(mean) 

Youth 

unemployment 

rate (% of 

labour force 

aged 15-24) 

Youth 

aged 15-29 

(% of total 

population, 

2015) 

South 

Africa 

2019 Upper 

middle 

66.9 1.9 26.0 61.2 10.39 2 749.60 13.8 56.0 27.8 

Namibia 2015 Upper 

middle 

46.9 6.2 27.6 58.3 140.85 15 360.48 12.3 41.5 30.0 

Zambia 2015 Lower 

middle 

41.9 5.0 33.7 56.2 255.27 617.43 11.1 19.7 28.1 

Tanzania 2014 Low 30.9 25.8 25.1 41.3 427.50 484.85 8.2 3.7 27.2 

Uganda 2015 Low 22.1 23.6 26.4 42.8 92.17 598.03 11.2 2.6 28.0 

Thailand 2017 Upper 

middle 

49.2 8.4 35.1 56.5 1 473.98 2 726.71 14.7 4.4 20.6 

Viet Nam 2016 Lower 

middle 

34.5 16.3 32.7 40.9 2 738.45 1 441.67 12.7 7.0 26.1 

Note: Except where specified, all information is provided for the year indicated in the second column. Countries are listed by region, then 

decreasing income level.  

Sources: World Bank (2021[1]), World Development Indicators; UNDP (2020[2]) Human Development Index; UN DESA (2019[3]), 2019 World 

Population Prospects; IFPRI (2020[4]), Agricultural Total Factor Productivity (TFP), 2000-16 (dataset), 

https://datacatalog.worldbank.org/dataset/world-development-indicators. 
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Country profiles 

South Africa 

South Africa is an upper middle-income country with an economy largely based on services, 

manufacturing and mining (FAO, 2016[5]) . While agriculture contributed only 1.9% of GDP and 5% of 

employment in 2019, South Africa has a highly developed and diversified agricultural sector, with 

climate conditions that are conducive to growing a variety of crops (World Bank, 2021[1]; US 

International Trade Administration, 2020[6]). Main commodities include maize, wheat, sugarcane, 

sunflower, potatoes, groundnuts, citrus and grapes. Close to half of the country’s agricultural production 

value is derived from animal products. South Africa is a net exporter of food and primary agricultural 

products and imports processed foods. The agriculture sector is generally characterised by commercial 

farmers and subsistence smallholders engaging in intensive crop production and mixed farming, as well 

as cattle-ranching and sheep-farming (FAO, 2016[5]). The food economy in South Africa is diversified, 

with food manufacturing and services segments especially well developed, namely in the food retail 

sector, mostly dominated by large supermarket chains. The value added in services represents nearly 

61.2% of GDP and 72.4% of employment (World Bank, 2021[1]). Recent years have seen the rise of 

large agri-businesses and agro-processors in the food systems value chain, with a decline in mid-sized 

farms and farmers increasingly engaged in contracts with supermarkets or processors at the expense 

of alternative market sources (Battersby, Marshak and Mngqibisa, 2016[7]). 

Namibia 

Namibia is an upper middle-income country. Agriculture is notoriously difficult in Namibia, as the 

country’s climate is extremely arid. In 2019, agriculture represented 6.2% of the country’s GDP and 

21.8% of employment (World Bank, 2021[1]). Livestock farming constitutes approximately two-thirds of 

agricultural production and 24.5% of employment in agriculture, with crop farming and forestry making 

up the remaining production (US International Trade Administration, 2020[8]). Livestock also contributes 

to the majority of Namibia’s exports by value, also around two-thirds, while the export value of crops 

has been rising in recent years (US International Trade Administration, 2021[9])Services are the 

country’s main contributor to GDP as well as source of employment, with the value added in services 

representing 58.3% of GDP and the sector employing 61.7% of workers in 2019 (World Bank, 2021[1]).  

Zambia 

Zambia is a lower middle-income country. In 2015, Zambia’s agricultural sector contributed only 5% to 

GDP but employed 51.7% of its workforce (World Bank, 2021[1]). Within the food economy, 89% of jobs 

are in agriculture, followed far behind by food trade (7.5%). Smallholder farms dominate the agricultural 

sector in Zambia, but a number of medium- and large-scale farms produce cash crops and other food 

items for domestic and export markets (Jayne et al., 2019[10]; US International Trade Administration, 

2020[11]). The services economy, on the other hand, contributed 56.2% to GDP and employed 40% of 

the workforce in 2019 (World Bank, 2019[12]). Nutrient mining, soil erosion and poor water management 

continue to be the main constraints for further agricultural development and increased yields. It is 

estimated that, by 2025, maize production will decrease due to climate change, while the variability of 

yields may increase (FAO, 2021[13]). 

Tanzania 

Tanzania is a low-income country. Tanzania is heavily dependent on the agriculture sector which, in 

2019, contributed 25.8% to its GDP and employed around 65% of its workers (World Bank, 2021[1]). 

The country’s top commodities are primarily comprised of agricultural products, including cassava, 

maize, sweet potatoes and sugar cane (FAOSTAT, 2021[14]). Tanzanian farmers are shifting from 

smallholder and subsistence farming towards medium-scale and export-oriented production, and urban 

farming is increasing as well (Wineman et al., 2020[15]). Yet, productivity and the share of cultivated over 

arable land remain low, and farmers continue to rely on rain-fed agriculture and make use of limited 
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modernised farming techniques (FAO, 2021[16]; WFP, 2021[17]). Tanzania has the third largest livestock 

population in Africa, as well as extensive natural resources for livestock development, including diverse 

vegetation and vast rangelands. In spite of these resources, the livestock sector is underperforming, as 

it only contributes 7.4% of the country’s GDP and grows at a rate of 2.2% annually. Main constraints to 

growth include low livestock reproductive rates, high mortality and high disease prevalence. The 

services sector is growing, accounting for around 41.3% of GDP and approximately 28% of employment 

in 2019 (World Bank, 2021[1]). Moreover, the recent discovery of large natural gas and oil reserves 

presents the opportunity for new and significant sources of revenue for the country (WFP, 2021[17]).  

Uganda 

Uganda is a low-income country. Agriculture is the leading economic activity in Uganda, contributing 

23.6% of GDP and 34% of its export earnings (US International Trade Administration, 2021[18]) and 

employing around 70% of its workers (World Bank, 2021[1]). Uganda’s agricultural potential is 

considered to be among the best in Africa, as the country has low temperature variability, fertile soils 

and consistent rainy seasons, all of which lead to multiple crop harvests every year. The country’s main 

agricultural products include coffee – of which Uganda is a leading exporter –, tea, sugar, livestock, 

fish, edible oils, cotton, tobacco, plantains, corn, beans, cassava, sweet potatoes, millet, sorghum and 

groundnuts. Currently, 80% of Uganda’s land is arable but only 35% is cultivated. Farmers are almost 

entirely smallholders, making up 85% of the farming community, and are not scaling up (Anderson, 

Learch and Gardner, 2016[19]; World Bank, 2018[20]; Jayne et al., 2019[10]). They are also most 

vulnerable to climate change and will face challenges in terms of adaptation and sustainability (Atube 

et al., 2021[21]). Sector growth and commercialisation at the production level is inhibited by limited use 

of fertiliser and quality seeds and by a lack of infrastructure for irrigation. At the processing level, the 

low-quality packaging capabilities, few storage facilities, poor post-harvest handling practices, shortage 

of agricultural credit, high freight costs, a complicated and inefficient land tenure system, limited 

knowledge of modern production practices, and low-quality standards pose challenges to sector 

development and access to export markets. However, there are many opportunities for investment in 

Uganda’s agriculture sector, notably in production, supply of inputs, value-added processing, standards 

compliance and export, and post-harvest handling (US International Trade Administration, 2021[18]). 

The services sector is growing, accounting for around 42.8% of GDP and about 21% of employment in 

2019 (World Bank, 2021[1]).  

Viet Nam 

Viet Nam is a lower middle-income country with a rapidly developing economy, diminishing reliance on 

export-led agriculture, and rising economic growth due to industrialisation and services. Agriculture in 

Viet Nam benefitted from a Green Revolution, which saw advances in agricultural technologies that 

boosted factor productivity, such as irrigation techniques, seed varieties, fertiliser and pest control 

(Hazell, 2009[22]). Agriculture contributed to 16.3% of GDP and 37% of employment in 2019 (World 

Bank, 2021[1]), and the main commodities produced include rice, vegetables, sugar cane, cassava, 

maize, meat, fruit, bananas and coffee (FAOSTAT, 2019[23]). Commodities such as rice continue to be 

grown mainly by smallholders for local consumption, with only around 5% exported, while growing urban 

food markers have put increasing pressure on food production systems to modernise (GIZ, 2021[24]). 

Food trade is still an important feature in Viet Nam’s food economy, providing about 13.4% of food 

economy jobs. In 2019, food manufacturing comprised 3.8% of food economy jobs in Viet Nam whereas 

food service jobs made up 4.9% of the country’s food economy jobs. In general, services made up 

40.9% of the country’s GDP and 35% of its labour force (World Bank, 2021[1]).  

Thailand 

Thailand is an upper middle-income country. Agriculture only comprised 8.4% of Thailand’s GDP and 

31% of its total employment in 2019 (World Bank, 2021[1]). Food manufacturing comprised 6.2% of Thai 

food economy jobs, whereas food service jobs made up 10.5%. Similar to Viet Nam, agriculture in 
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Thailand benefited from a Green Revolution which modernised its agricultural practices (Hazell, 

2009[22]). Sixty-eight percent of land for field crops is arable, and main commodities consist 

predominantly of sugar cane, followed by cassava, rice, palm oil, rubber, maize, fruit, meat and 

pineapples (FAOSTAT, 2019[25]; ITC, 2021[26]). Thailand is the largest exporter of tapioca products, 

rubber, frozen shrimp, canned tuna and canned pineapple in the world (US International Trade 

Administration, 2021[27]) and the agriculture sector largely consists of small-scale, family-owned and 

family-operated farms (FAOSTAT, 2019[25]). However, the agriculture sector generates the lowest value 

added per worker and exhibits the slowest growth relative to other economic sectors (UN Thailand, 

2020[28]); it has largely been overtaken by services, Thailand’s main sector of economic activity, which 

makes up 56.5% of its GDP and 46% of its workforce (World Bank, 2021[1]).  

Data source 

Household surveys were used to produce the analysis in Chapter 1, with the exception of South Africa 

where a labour force survey was used. Table A A.2 lists the data sources for each sample country. 

Unless stated otherwise, figures provided throughout the chapter for each country correspond to the 

year of the survey in question. 

Table A A.2. List of sample countries 

  Year Survey source 

South Africa 2019 Labour Market Dynamics South Africa/Quarterly Labour Force Survey, Q1-Q4 

Namibia 2015 Namibia Household Income and Expenditure Survey 

Zambia 2015 Living Conditions Monitoring Survey 

Tanzania 2014 National Panel Survey 

Uganda 2015 National Panel Survey 

Thailand 2017 Socio-Economic Survey 

Viet Nam 2016 Household Living Standards Survey 

Definitions 

Employment in the food economy is assigned using the information from the United Nations 

International Standard Industrial Classification of All Economic Activities (ISIC) that accompanies each 

job. Following the classification scheme outlined in Allen et al. (2016[29]) and Allen, Heinrigs and Heo 

(2018[30]), the food economy has been grouped into the following four broad categories: 

1. Food agriculture: activities within the primary sector dedicated to the production of agricultural 

and animal products for human consumption (ISIC divisions 1, 3)  

2. Food processing: activities related to processing and manufacturing food and beverages for 

human consumption (ISIC divisions 10, 11, 12) 

3. Food marketing: all transport, wholesale and retail activities related to food (ISIC codes 4653, 

4711, 472, 4781). 

4. Food-away-from-home: restaurants, street food and other catering services (ISIC division 56).  

As the ISIC categorisation scheme does not sufficiently disaggregate between the types of cargo 

transported, isolating food-related transport was not possible. An adjustment was made for the 

estimates on food-related transportation, using aggregate food expenditure as a proxy for the aggregate 

food demand of the country in question. Estimates of aggregate food demand were made using a 

national average of food consumption in total consumption taken from household surveys in the same 

year for each sample country. 
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For certain parts of the analysis, a full-time equivalent (FTE) method of defining jobs was used. This 

method defines one FTE as 40 hours worked per week and estimates employment by converting the 

total number of hours worked into the number of FTE jobs (that are equal to one full-time equivalent in 

employment). Full-time employment is defined over the course of one calendar year (52 weeks). Full-

time equivalents were generated based on the number of hours worked per week per job, over the 

course of 52 weeks. 

“Youth” refers to young women and young men between the ages of 15 and 29. “Adults” refers to all 

those aged above 29. “Working-age population” refers to all those aged above 15.  

B. Methodology for the employment forecasting (Chapter 3) 

Chapter 2 sought to contribute to our understanding of the employment potential in the food economy 

by forecasting the changes in employment directly associated with rapid urbanisation and the rise of 

the middle class, holding all else constant. The projections show that such trends would increase the 

overall level of employment in the food economy, in absolute terms in the case of agriculture and, in the 

case of downstream segments, in both absolute and relative terms. Looking at the changes within the 

different segments of the food economy further shows a rebalancing of food economy employment from 

the agricultural sector to secondary and tertiary food economy activities.  

All in all, these results suggest that if local food systems were to take on the challenge of responding to 

higher and changing domestic demand for food, a large number of new jobs could be created in the 

food economy. Chapter 3 discussed how different types of local food systems could further influence 

the quantity and quality of employment in the food economy, while responding to the social, economic 

and environmental challenges. 

This forecasting exercise is based on two novel, uniquely disaggregated sectoral employment datasets 

provided by the International Labour Organization (ILO): Employment by sex and economic activity (ILO 

modelled estimates) and Employment by sex and economic activity (ISIC level 2).  

A two-step methodology was specifically developed to harness information from both datasets, using 

GDP and urbanisation as main predictors and deriving country-specific elasticities. Employment 

estimates at horizon 2030 relied on the United Nations’ (UN) 2018 Revision of World Urbanization 

Prospects (available at horizon 2030) and the International Monetary Fund’s (IMF) World Economic 

Outlook GDP forecasts (available at horizon 2025, extended to 2030; see Annex A for details). 

Estimation step 1: Broad sectors 

Employment-growth and employment-urban population partial elasticities are the first set of parameters 

used to produce employment projections for the food economy. Employment elasticities measure the 

employment “intensity” or sensitivity of, in our case, economic growth and urbanisation. They provide 

important information about labour markets and serve as an indicator of how growth in economic output 

and growth in employment evolve together over time. 

In a first step, country-specific long-term elasticities are estimated for four broad sectors of the economy: 

 Agriculture; forestry and fishing (ISIC 4.0, letter A) 

 Manufacturing (ISIC 4.0, letter C)  

 Wholesale and retail trade; repair of motor vehicles and motorcycles (ISIC 4.0, letter G) 

 Accommodation and food service activities (ISIC 4.0, letter I).  
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Following the IMF guidelines for forecasting labour market indicators (Chami, 2012[31]), we estimate the 

following for each country separately: 

ln(𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡
𝐵𝑅𝑂𝐴𝐷) = 𝛼𝑖 +  X𝛽𝑖,𝑠 + 𝜀𝑖,𝑡 

where 𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡 is the employment of sector s in country i at time t.  

X is a matrix of explanatory variables, X = [ln 𝐺𝐷𝑃  ; ln 𝑈𝑟𝑏𝑎𝑛𝑃𝑜𝑝]. 

The specification is estimated separately for each country/sector over the 1990-2019 period, therefore 

obtaining country/sector specific parameters 𝛽𝑖,𝑠, the elasticity of employment of sector 𝑠 in 𝑖 with 

respect to GDP and urban population (absolute level). These regressors are mainly to be interpreted 

as “demand” factors, as GDP growth and urbanisation are key determinants of an increase in food 

demand and related labour demand. Yet, they also pick up labour market supply, as urban population 

level is correlated with overall population level, for example. The estimation uses robust standard errors. 

Employment data are obtained from the ILO’s modelled estimates, providing information on sector-level 

employment for all countries. GDP is obtained from the World Bank’s World Development Indicators, 

and urbanisation is obtained from the UN’s 2018 Revision of World Urbanization Prospects.  

Estimation step 2: Specific sectors 

In a second step, a relationship between the broad sectors and the specific food economy sectors is 

estimated in a panel setting, exploiting the highly disaggregated Employment by sex and economic 

activity (ISIC level 2), recently released by the ILO. The following specification is applied: 

ln(𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡
𝑆𝑃𝐸𝐶𝐼𝐹𝐼𝐶) = 𝛼𝑖 + ∑ 𝛽𝑟,𝑠  ln(𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡

𝐵𝑅𝑂𝐴𝐷)

𝑟∈𝑅

+ 𝜖𝑖,𝑠𝑡 

where 𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡
𝑆𝑃𝐸𝐶𝐼𝐹𝐼𝐶  is the specific two-digit sector, for example Restaurants (ISIC 4.0 division 56), 

𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡
𝐵𝑅𝑂𝐴𝐷 is the broad sector containing the specific sector, in this case Accommodation and food 

service activities (ISIC 4.0, letter I). 𝛽𝑟,𝑠 corresponds to region X income group specific parameters, 

estimated for each sector s. The estimation clusters standard errors at the country level. 

The projected employment growth is given by the following expression: 

  Δ  ln(𝑒𝑚𝑝𝑙𝑖,𝑠,𝑡
𝑆𝑃𝐸𝐶𝐼𝐹𝐼𝐶)̃ = 𝛽𝑟,𝑠 ⋅ ∑ 𝛽𝑖,𝑠

𝑥∈𝑋

⋅ Δ 𝑥 

Where X is the set of step-1 regressors. 

Future gross domestic product and urbanisation 

The baseline scenarios are built around extensions of the IMF’s World Economic Outlook (October 

2020) forecasts, with the baseline scenario assuming that countries return to their long-term, pre-COVID 

growth path. 

We articulate scenarios around the World Economic Outlook forecast (IMF, 2020[32]) October update, 

which provides growth forecasts at horizon 2025.  

For our baseline scenario, we assume that countries will grow until 2025 at the rates forecasted by the 

IMF. Beyond 2025, we assume that countries will return to a pre-pandemic “long-term growth path”. We 

define the long-term path as the average growth between 2014 and 2024 as forecasted by the IMF in 

2019 (IMF, 2020[32]). 
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