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Abstract: Despite the ongoing economic transformation towards the non-agricultural 

sector in most developing countries, it remains unclear whether such dynamics are 

complemented by demand and absorption of skilled labour. Therefore, this paper utilizes 

the latest data from the 2020-2021 Tanzania Integrated Labor Force Survey (ILFS), which 

was conducted across all 26 administrative regions and 155 districts of the country, to 

examine the potential association between the transformation of the industrial structure 

and the absorption of a high-skilled labor force within the economy. Using a ridge 

regression model, the results indicate that economic transformation towards the non-

agricultural sector and the employability of high-skilled labour are positively related. 

Moreover, even after applying a logistic regression model to test for robustness, the 

results remained consistent. While the data does not provide conclusive evidence for 

the underlying mechanisms behind these findings, we hypothesise that the quantity of 

education, rather than its quality, plays a pivotal role in this relationship. Furthermore, 

while this paper offers valuable insights into the relationship between the 

transformation of the industrial structure and skills absorption within the economy, the 

ILFS data does not allow us to pinpoint the specific areas within the non-agricultural 

sectors where these high-skilled workers are allocated. Conducting such an analysis 

would provide additional evidence for informed policy discussions. 
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1.0 Introduction  

Labour market development in the wake of industrial structure transformation has been 

the centre of policy debate across countries and drew considerable attention during the 

United Nations Industrial Development Organisation (UNIDO) affiliated “Future of 

Industrial Work” conference in 2019. With an increasing population in developing 

countries, coupled with industrial structure transformation, especially from agricultural 

to non-agricultural economic dependency, the debate on job creation looks unlikely to 
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fade away anytime soon. Unfortunately, the diverging results from empirical studies 

around the world do not seem to help; rather, they call for a country-specific 

assessment of the matter. For instance, the relationship between structural 

transformation and job creation is positive in India (Basole, 2022), negative in Pakistan 

and Caribbean countries (Hall and Chuck-A-Sang, 2013; Kamal and Fatima, 2023), and 

not significant or only likely to exist in the service rather than the manufacturing sector 

in some African countries (Fox et al., 2013; Fox et al., 2017). 

 

In Africa, it is generally believed that due to its uncoordinated pattern, industrial 

structure transformation has a negligible effect on labour force absorption (Sanfilippo, 

2020). It is pointed out that, regardless of transformation, productivity growth in Africa 

is highly concentrated within sectors rather than between them. As a result, migrating 

resources such as human capital to other emerging sectors becomes a challenge. 

Specifically, it is questioned whether, even if transformation may lead to the creation of 

jobs, such created employment would be of high-skilled labour. In many countries in 

Africa, including Tanzania, the transformation to a non-agricultural economy is 

characterised by a small and informal sector (McMillan et al., 2014). Therefore, whether 

transformation towards a non-agricultural economy attracts a high-skilled labour force 

similarly remains a mystery. 

 

In Tanzania, the agricultural sector has historically played a pivotal role in the 

development process. Higher agricultural productivity has led to the creation of food, 

labour, and savings for urbanisation and industrialisation. However, this has led to a 

decreasing relative importance of agriculture in the overall economy, with 

manufacturing and service sectors experiencing growth. For instance, the contribution 

of the agricultural sector to GDP has been lower than that of the manufacturing and 

services sectors in recent years. In 2021, agriculture contributed an estimated 28.3% of 

GDP, while the manufacturing and services sectors contributed 32.1% and 39.6%, 

respectively (Ministry of Finance and Planning, 2022). Additionally, the agricultural 

sector has shown the lowest growth rate, averaging 5.7%, compared to 6.4% and 6.9% 

for manufacturing and services, respectively, between 2020 and 2021 (Ministry of 

Finance and Planning, 2022). Timmer (2009) states that this transformation in industrial 

structure is inevitable and crucial for the sustainability of economic growth. It allows for 

efficient resource allocation and enhances a country's ability to absorb potential 

economic shocks in the primary sector. 

 

Interestingly, while the evidence of transformation from an agricultural to a non-

agricultural economy is clear, and the efficient allocation of human capital skills remains 

vital for sustainable economic growth, it remains unclear whether such transformation 

in Tanzania absorbs a high-skilled labour force. Studies acknowledge that the 

employment of high-skilled labor has a positive impact on the innovation process, and 

the overall outcomes are experienced at all stages, from the firm to country levels 
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(Klenow et al., 1997; Hall and Charles, 1999; Caselli and Antonio, 2013; Jones, 2014; 

Schoellman, 2016; Rossi, 2022). Therefore, this paper aims to explore whether the 

changing industrial structure in Tanzania is accompanied by the absorption of a high-

skilled labour force in the economy. It is structured into four sections. Apart from this 

section, section two outlines the data sources used and the model employed for analysis. 

In section three, the study presents and discusses the results. Finally, section four 

concludes the study by summarising the main findings and their implications. 

 

2.0 Data and Method 

2.1 Data Description 

We utilised secondary data from the latest 2020-2021 Tanzania Integrated Labour Force 

Survey (ILFS), conducted by the National Bureau of Statistics (NBS) across all 26 

administrative regions and 155 districts within the country. This micro-level survey 

involved a total of 51,751 individuals. Within the dataset, instances of missing values 

across multiple variables, often stemming from recording errors or omissions, were 

observed. Due to the challenge of revisiting individuals with such gaps, we opted to 

exclude these incomplete observations from our analysis. Moreover, to avoid duplicating 

statistics, we considered information from only one individual from each household in 

cases where more than one member of the household was involved in the survey. 

Furthermore, we focused only on responses from heads of households, resulting in a 

final sample size of 11,594 individuals in our analysis. 

 

Table 1: Descriptive statistics of the variables 

Variable Description Mean Std. Dev. 

Skilled employment ratio Fraction of respondents with 
required or higher skills from the 
total labour force  

0.350 0.297 

Industrial structure 
transformation 

Fraction of non-agricultural 
income from total income 

0.428 0.206 

Marital status Fraction of respondents who are 
married 

0.591 0.109 

Disability  Ratio of respondents with disability 0.270 0.129 

Weekly working hours Average of respondents’ working 
hours 

4984.064 2736.2 

Location of residence Fraction of respondents who are 
living in the urban area  

0.237 0.113 

Year of schooling Average of respondents’ years of 
schooling 

1.978 0.175 

Household size Average household size 6.418 3.994 

Age Average of the respondents’ ages 25.656 21.054 
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Native The fraction of respondents who 
are non-immigrants in a given 
district 

0.813 0.207 

 

Based on ILFS, we collected data such as the individual level of job skills, education 

level, sex, rural or urban residency, year of birth, disability, gross incomes from paid 

employment, in-kind, and from agriculture, non-Tanzanian persons, marital status, 

access to credit in the last 12 months, and household size. Using STATA-17 software, we 

identified respondents belonging to each district and computed district averages for all 

these variables. In this case, we consider the computed district values to represent the 

workforce characteristics at the district level. For the categorical reported variables, we 

converted them into proportions of occurrences of one category, as indicated in Equation 

1. 

 

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑟 𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑖 =
𝑛𝑗

∑ 𝑛𝑗
𝜃
𝑗=1

        (1) 

 

Where 𝑛 stands for the total number of respondents in 𝑗𝑡ℎ category, 𝜃 is the number of 

categories in the given variable, and 𝑖 represents the district. The summary of the 

variables is depicted in Table 1. 

 

2.2 The model 

In this paper, we employed a ridge regression model to explore the relationship between 

the transformation of industrial structure and the absorption of the skilled labour force 

into the market. Unlike standard multiple regression, the ridge regression model is an 

effective and efficient estimation approach, particularly when predictor variables are 

highly correlated (Marquardt and Snee, 1975). It allows for a slight bias in the estimated 

coefficients by decreasing variance, which, consequently, helps provide more 

meaningful estimates (Hoerl, 2020). The model is specified as  

 

𝑌𝑖 = 𝛼0 + 𝛼1𝑋𝑖 + 𝛾𝑍 +∈𝑖         (2) 

 

Whereas 𝑌𝑖 represents the skilled employment ratio at the 𝑖𝑡ℎ district, 𝑋𝑖 is the fraction 

of non-agricultural income, 𝑍 stands for the set of control variables as listed in Table 1, 

∈𝑖 is the regression error term and 𝛼0, 𝛼1 and 𝛾 are the coefficients to be estimated. 

 

We optimise the value of the ridge parameter (k) using the formula laid down by Hoerl 

et al. (1975), as follows: 

 

𝑘 =
𝑚𝛿2

(∑ 𝛽𝑂𝐿𝑆)2           (3) 

 

Where 𝑚 is the number of variables, 𝛿2 represents variance and 𝛽𝑂𝐿𝑆 are the coefficients 

of a standard regression model. 
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Drawing on insights from previous literature, it is likely that increased demand and, 

consequently, openings for high-skilled labor are positively influenced by existing 

education (Brown, 2003; Zhongchang and Yongqiu, 2007), urbanicity (Abel et al., 2012), 

average age (Chung et al., 2015), a large share of migrants (Borjas, 2013), average family 

size, dual-parenthood households (Togunde, 1999; Booth and Kee, 2005; Faridi et al., 

2009; Chan et al., 2019; Blaabaek et al., 2020), as well as negatively impacted by working 

hours (Marcolin et al., 2016), and a large number of the labor force with disabilities. By 

incorporating these control variables, the model becomes more adept at accounting for 

the diverse factors that could potentially influence employment outcomes. This 

approach allows us to isolate the specific impact of the changing industrial structure on 

employment patterns. 

 

3.0 Results and Discussion 

In the initial phase, we conducted a t-test statistic using OLS estimation, rather than 

ridge regression, due to a single predictor effect to evaluate the potential connection 

between the transformation of the industrial structure and skills absorption in 

Tanzania's labour market. This preliminary analysis aimed to determine if a relationship 

exists between these two focal variables, without considering the influence of control 

variables. The findings of this preliminary assessment are outlined in Table 2, indicating 

that the variables are statistically significant. This suggests that an increase in the 

proportion of non-agricultural income shares in the economy and the employment of 

high-skilled labour are positively related. However, as stated earlier, this outcome 

primarily serves to illustrate whether a discernible pattern is present, warranting 

further investigation. 

 

To attain more robust and nuanced insights into the relationship between the evolution 

of the country's industrial structure and high-skilled employability, we introduced 

control variables into the model. These additional variables, as presented in Table 3, play 

a crucial role in isolating the distinct impact of the changing industrial structure on skills 

employability. Their significance lies in their ability to minimise the influence of 

extraneous factors, ensuring a clearer understanding of the independent effect of 

industrial structural shifts on skills employability. 

 

Table 2: Simple OLS (t-test) results 

 Coeff. Std. Error 

Non. Agric. Inc. Share 0.032*** 0.010 

Constant 0.336*** 0.005 

Note: Dependent variable is skilled employment ratio; *, **, and *** means statistically 

significant at 10%, 5% and 1% respectively. 
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Upon incorporating control variables into the ridge regression model, a discernible and 

significant relationship emerges between the transformation of the industrial structure 

and high-skilled employability within the Tanzanian context. Specifically, our analysis 

reveals a strong association between the shift from an agricultural to a non-agricultural 

economy and the employability of the high-skilled labour force. Remarkably, this 

discovery aligns harmoniously with insights gleaned from diverse sources, such as 

Meng (2012), Laubinger et al. (2020), Nxumalo and Dhushyanth (2020), and Sanfilippo 

(2020), but contrasts with Rutkowski (2006). 

 

However, a degree of caution is warranted while contemplating the underlying rationale 

for this observed relationship, particularly in the Tanzanian context. The data we employ 

relies on self-reported responses concerning the possession of required skills for a 

given job. This introspective approach leaves us with an inherent limitation, precisely 

pinpointing the reasons behind the association between the shift from agricultural to 

non-agricultural industrial structures and the employment of high-skilled labour 

remains elusive. The data do not inherently drive us towards further investigation, 

especially in terms of exploring the educational quality across the nation and dissecting 

the nature of firms steering this industrial transformation in tandem with the quantity 

and nature of job opportunities generated. 

 

Moreover, when considering a spectrum of control variables, including years of 

schooling, average household size, the share of non-immigrant residents, and the 

proportion of dual-parent households, we encounter positive and statistically significant 

insights. Districts endowed with a larger populace possessing higher levels of education 

and a large number of non-immigrant residents exhibit a higher rate of employment for 

highly skilled labour. Sanfilippo (2020) noted that technological progress has forced 

substantial value-added processes to demand high-skilled labour forces. Similarly, the 

rise of the global value chain has forced these value-added activities to be done outside 

the production process, contributing to an increased demand for high-skilled human 

capital. However, whether this is the case for developing countries like Tanzania is yet 

to be empirically proved. The same observation has been noted for districts housing a 

substantial number of household sizes and a large fraction of married individuals. 

 

Conversely, urbanicity, the proportion of the labour force with disabilities, average age, 

and working hours are all negative and statistically significant. Of particular note is the 

intriguing result pertaining to the location, such that our results show that a high ratio 

of households living in urban areas and the employability of high-skilled labour are 

negatively related. Common wisdom posits that urban settings typically attract a greater 

share of highly skilled workers (Florida, 2017). However, our atypical finding could be 

ascribed to the skewed rural-urban distribution within our dataset. Indeed, this dataset 

skews heavily towards rural observations, accounting for 80% of the total, compared to 

a mere 20% of urban observations. 
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Table 3: Ridge regression results with control variables 
 Coeff. Std. Error 
Non. Agric. Inc. Share 0.541*** 0.026 
Weekly working hours -0.000*** 0.000 
ln(Year of Schooling) 0.852*** 0.084 
Household size 0.000*** 0.000 
Disability -0.342*** 0.040 
ln(Age) -0.269*** 0.075 
Location -0.090* 0.052 
Marital status 2.026*** 0.069 
Native 0.307*** 0.058 
Constant -2.128*** 0.193 

Note: Dependent variable is skilled employment ratio; ***, ** and * means statistically 
significant at 1%, 5% and 10% respectively.  

 

Furthermore, we conducted a heterogeneity analysis to explore the magnitude of this 

relationship across gender. Our results, as indicated in Table 4, reveal that the 

relationship between the transformation from an agricultural to a non-agricultural 

economy and the employability of high-skilled labour is greater for females than males. 

Existing literature points to two main factors for higher female demand in the labour 

market than for men. First, there is a notion that women have relatively higher grades, 

making them deemed more educated and productive than males (Blau et al., 2014). 

Secondly, for long-term employment, women's higher life expectancy makes them 

viewed as healthier than males, and therefore, they are considered more productive 

(OECD, 2013). 

 

Table 4: OLS regression results for heterogeneity analysis 
Variables Male Female. 

Coeff. Std. Error Coeff Std. Errors 
Non. Agric. Inc. Share 0.821*** 0.023 0.989*** 0.025 
Weekly working hours -0.000*** 0.000 -0.000*** 0.000 
ln(Year of Schooling) 1.795*** 0.080 1.506*** 0.082 
Household size 0.000*** 0.000 0.000*** 0.000 
Disability -0.556*** 0.040 -0.488*** 0.039 
ln(Age) -1.706*** 0.039 -0.973*** 0.074 
Location -0.301*** 0.055 -0.167*** 0.051 
Marital status 2.338*** 0.072 2.473*** 0.068 
Native 1.076*** 0.051 1.022*** 0.057 
Constant -2.377*** 0.173 -2.013*** 0.189 

Note: Dependent variable is skilled employment ratio for males and females, respectively; ***, ** and * 
means statistically significant at 1%, 5% and 10%, respectively.  

We also tested the robustness of our basic results by employing an adjusted measure 

of economic transformation from an agricultural to a non-agricultural economy. We 
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calculated the average skilled employment ratio across all districts and computed a 

dummy variable, which takes the value of one for districts with equal or above-average 

ratios and zero otherwise. Using the same set of predictor variables, we estimated a 

logistic regression model, as indicated in Table 5. The results are consistent with 

findings from the original estimation. From the logistic regression model, we found that 

the odds of employing high-skilled labour are approximately thirty-four times higher 

than low-skilled labour when the proportion of income from non-agricultural activities 

rises. 

Table 5: Logistic model results for robustness test 
 Odds ratio Std. Error 
Non. Agric. Inc. Share 34.273*** 8.744 
Weekly working hours 0.999*** 0.000 
ln(Year of Schooling) 34.609*** 12.446 
Household size 1.004*** 0.000 
Disability 0.407*** 0.142 
ln(Age) 0.243*** 0.064 
Marital status 3.769*** 2.460 
Native 1.542*** 0.8582 
Constant 0.000*** 0.000 

Note: Dependent variable is a dummy variable taking the value of one for districts with 
equal or above average of skilled employment ratio and zero for otherwise; ***, ** and * 
means statistically significant at 1%, 5% and 10% respectively.  

 

4.0 Conclusion 

This paper undertakes a comprehensive exploration to ascertain whether the ongoing 

economic transformation of industrial structures in developing countries aligns with the 

acquisition of high-skilled workers from the labour market. The inquiry is spurred by the 

concept of securing a highly skilled labour force and the imperative of sustainability in 

the industrialisation process. Centred on Tanzania as a focal case, this study employs 

the district's share of non-agricultural income as a proxy for industrial structure. 

Additionally, it harnesses self-response data from individual workers to gauge their 

perceived proficiency in relation to the demands of their workplaces. 

 

The outcomes gleaned from this investigation illuminate a compelling trend: as the 

economy pivots towards the non-agricultural sector, the likelihood of engaging high-

skilled workers heightens. However, the constraints inherent in the data render it 

challenging to pinpoint the precise reason(s) behind the nexus between this shift 

towards non-agricultural sectors and the upswing in high-skilled labour employment. 

While plausible factors like educational quality and the upsurge in the supply of skilled 

labour emerge, subsequent analyses seem to attenuate the role of the former. This shift 

in emphasis is driven by the concurrent revelation that districts characterised by an 

advanced average year of schooling exhibit a heightened propensity for cultivating a 

high-skilled labour force. 
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It is imperative to acknowledge that this paper's analysis is confined to a binary 

examination of two sectors: agriculture and non-agriculture. Consequently, while the 

insights offered by the findings are invaluable in unravelling the interplay between the 

transformation of industrial structures and the absorption of skills in the economy, they 

do not precisely delineate the specific domains within non-agricultural sectors where 

high-skilled workers are predominantly allocated post-transformation. This 

underscores the necessity for further studies capable of pinpointing the precise sectors 

where these high-skilled workers predominantly find employment post-transformation. 

Such subsequent studies would deliver a more intricate and nuanced policy 

comprehension of the intricate interrelationship between the transformation of 

industrial structures and the skills composition of the workforce. 
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