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Since 1990 Ghana’s economy has accelerated sharply and the level of overall poverty experienced 
a significant decrease. Agriculture is still playing an important role but is gradually replaced by 
the progressive expansion of the non-agricultural economy, in particular the services sector. Using 
nationally representative data from the Ghana Living Standards Surveys by the World Bank for 1991, 
1998 and 2005, we examine recent trends in the reallocation of labour across sectors, agriculture 
production, input adoption and socio-economic characteristics of the households, both at national 
and regional levels. We attempt to advance the analysis of structural transformation in Ghana by 
investigating the determinants of household labour allocation via a micro-econometric approach based 
on synthetic panels (Dercon, 1985). This analysis shows that structural transformation is occurring 
at different speeds across the country leading to the development of a “north-south dualism”. While 
northern regions’ economies are still relying on low productive agriculture, the “Services revolution” is 
gradually shaping the southern regions economy. Regression-based results suggest that factors such 
as households’ demographic composition, level of education, poverty status, migration flows, access 
of infrastructure and financial services are all factors contributing to labourers’ occupation choices.

Keywords:  Structural Transformation, Synthetic Cohort, Agriculture transition, Regional Development, 
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1. Introduction 

The debate on Sub-Saharan Africa’s economic growth and poverty alleviation has recently seen a 
resurgence of interest by policy makers and the academic world on the role of structural transformation 
(AfDB, 2013, ACET, 2014). The structural transformation process that consists in the reallocation 
of labour from traditional agriculture sectors to industry and services2, started in Europe with the 
industrial revolution (Kim, 2007, Allen, 2009) before spreading out in Africa, Asia and Latin America, 
where countries started a quicker and more mixed transition with respect to the rest of the world. This 
process evolved differently throughout the developing countries: while Asian economies rapidly evolved 
“from flying geese into leading dragons” (Lin, 2012) the African shape of structural transformation 
was radically different. Many countries experienced substantial amounts of labor reallocation across 
sectors and the sectoral composition of their economies generally shifted from mostly agrarian to a 
combination of agriculture, industry and services. A great movement of farmers away from rural areas 
led to a drop in the agricultural value added and employment since the 1960s. Industries lost ground 
since the mid-1970s and globalization did not realize the promise of growth. Inter-sectoral mobility 
of labour went in the wrong direction, shifting from more productive to less productive sectors, with 
services instead of manufacturing becoming the primary recipient of labour exiting from agriculture. 
Not much recovery seemed to take place, with African countries remaining under-industrialized at all 
levels of income (McMillan et al., 2012, Rodrik, 2014).

Since Fisher (1939) and Kuznets (1966), who included structural transformation as one of the six most 
relevant stylized facts of development, a vast macroeconomic literature stressed this topic in several 
ways. A useful review of this literature is provided by Herrendorf et al. (2011) who highlighted the 
importance of multi-sector models to control for the complexities and the two-way causality relationship 
between economic growth and structural change. Recent literature examined the relationship 
between structural transformation and productivity gaps (Caselli, 2005; Duarte and Restuccia, 2010), 
urbanization (Michaels, 2012; Gollin et al. 2013, Christiansen et al., 2013), demographic transitions 
(Beegle, Weerdt, and Dercon, 2011; de Brauw et al., 2014), land institutions (Deininger et al., 2014), 
farming systems (Jayne et al, 2014) and environmental externalities (Antoci et al. 2009, 2012). Despite 
the huge potential for structural change due to the high share of the labour force in agriculture in most 
1  Authors listed in alphabetical order.
2  See Lewis, 1954, Kuznets, 1966, Maddison, 1980 and Chenery et al., 1986 among others.
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of Sub-Saharan Africa (SSA), literature on structural transformation in Africa has been not investigated 
much. Only recently, contributions on this topic experienced an important improvement. Authors like 
de Brauw et al. (2014), Christiansen and Todo (2014), McMillan et al. (2014a) and De Vries et al. (2015)3 
started to fill this gap by analysing gains/losses and consequences for economic growth and poverty 
reduction objectives4 of structural transformation in Africa.

Experiences from developing countries achieving such targets usually indicate that the drivers of 
growth and development differ not only between countries, but also within the same country. Labour 
reallocation itself changes, depending on cultural and environmental factors, often not modeled within 
macro-level analysis but yet representing the assumption on which these are based. It is thus hard to 
give a precise insight of the drivers affecting structural transformation and labour movements across 
sectors without controlling for the host of heterogeneity arising from differences at regional level or - 
better - at household level (Foster and Rosenzweig, 2007; Fox and Sohnesen, 2012). In this sense, the 
microeconomic perspective is quite relevant, since it better reflects individuals’ occupational choices 
by looking specifically at their local heterogeneity. The availability of questionnaires on individuals’ 
employment sector, time use, income, wage and other relevant labour-related indicators helps makes 
the construction of productivity measures easier. These, once paired with other relevant covariates can 
improve the understanding of labour allocation decisions.

At the moment, research at micro-level on structural transformation is scant, in particular if considering 
its microeconomic dimensions in a context of labour reallocation. To the best of our knowledge only 
recently authors like Christiansen and Kaminski (2015) and McCullough (2015) focused on micro-
level empirical research on structural transformation. The first looked deeply into the distribution of 
productivity levels within sectors by proposing a micro-level decomposition approach of consumption 
growth and poverty reduction in Uganda. The second provided a descriptive overview of the key features 
of structural transformation in four different African economies.

Country level studies on Ghana’s structural transformation (Breisinger et al. 2009; Kolavalli 2010, 
Jedwab 2011, Jedwab and Osei, 2012) often concentrate on the evolution of demographic, employment 
and productivity indicators at the national level, leaving very little space for micro-level scale 
considerations. The contribution of this study lies in filling this gap by providing, on the one hand, a 
descriptive review of changes in the structure of the workforce and the evolution of agricultural and 
socio-economic characteristics of households living in rural areas over a period of 20 years; on the other 
hand, a micro-level empirical assessment using Weighted Least Squares to identify the determinants 
and the key correlates that can explain the likelihood of households changing the distribution of labour 
across the different occupational sectors. Ghana is of particular relevance to our purposes for two 
reasons. The first is related to its enormous structural transformation potential: its average GDP 
growth rates increased in the last decades, the number of poor reduced, and – most importantly – 
according to WDI (2014) the number of people employed in agriculture decreased by 18% in the last 20 
years, with the sector still employing 44% (in 2013) of the economically active population. The second 
is the availability of data over a 25 year time span, which is long enough to capture structural variation 
in the country’s economy. We base our analysis on the Ghana Living Standards Surveys from 1991/92, 
1998/99 and 2005/06 designed by The World Bank. The GLSS data include detailed information on 
households’ social and economic characteristics, as well as a detailed section on agriculture activity. 
From this we have drawn variables related to farm activity, agriculture inputs and farming equipment 
and livestock. However, in both developed and developing countries, long-running panel datasets are 
rare, whereas cross sectional household surveys are often conducted on a regular basis. Although 
such surveys do not allow following individuals over time, to overcome the unavailability of panel data, 
groups of people may be tracked from one wave to another by the use of cohort clusters (Deaton, 1985) 
rather than observations at the individual or household level in a “pseudo-panel” framework.

The rest of the paper is organized in two parts. The first part begins with section 2 by providing some 
stylized facts of Ghana’s economic growth, poverty reduction and structural transformation, and ends 
up with a descriptive analysis of the process of structural transformation both at national and regional 
scales. The second part of the paper focuses on the econometric analysis: section 4 describes the 
econometric model and section 5 provides the econometric results. A final section concludes.

2.  Economic growth and structural transformation in Ghana: aggregate stylized facts

By African standards, Ghana has done reasonably well in recent years, representing a success story of 
noteworthy poverty reduction and significant economic growth. In relation to poverty reduction, the level of 
overall poverty among the Ghanaian population fell from 52% in 1991/92 to 29% in 2005/06, and lingered 
at 24% in 2012/13. The Ghana is one of the few African countries to achieve the first MDG target of halving 
poverty5, although four out of its ten regions are lagging behind with people still living in extreme poverty. 
Regarding economic growth, since 1990 the country’s economy expanded, with average GDP growth rates 

3 Among others, we do not report all the literature.
4  See, for instance, McMillan and Headey (2014) for a comprehensive review in a World Development special issue.
5 In Africa and Eastern Asia, only 63 countries have reached the MDG-1 hunger target between 1990 and 2015 
(FAO, 2014).
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ranging between 4% to 5% during the 90s and early 2000s and thereafter increasing to 8% on average (WDI, 
2014). This impressive growth performance – which reached a peak of +14% in 2011 – is quite unusual at 
world level. In fact, in the last 20 years only a few developed and developing countries achieved these levels 
over such a period.

In the last decades, agriculture has been the backbone of Ghana’s economy contributing between 40 and 
50% of total GDP between 1965 and 1975 and rising up to 60% in the 80s. Even though it experienced a 
constant decline, agriculture still plays an important role in ensuring food security by representing the 22% 
of the GDP in 2014 (Figure 1) with 44% of the economically active population employed in the sector in 2013 
(down from 62% in 1992).

During the 80s, the Ghanaian economy underwent an important change with the implementation of the 
Structural Adjustment Program (SAP)6. Since the launch of the SAP, which that rescued Ghana from 
the economic collapse, the country experienced strong improvements in the industrial sector, whose 
contribution to total GDP increased to 27% in about 20 years. The same happened to the manufacturing 
sector, which grew by seven percentage points right after the SAP implementation, but its value added 
never went beyond the 10% of the total GDP. Looking at Figure 1, between 1981 and 2005 the service 
sector became increasingly relevant for the entire Ghanaian economy, reaching an average value of about 
one-third of the total GDP. The “regime switch” registered in 2006 (-10% agriculture, -6% industry, +1% 
manufacturing, +16% services) is mainly due to the rebasing of the series7, with the number of subsectors 
under services being increased from six to eleven in the new series. The reorganization of the services 
sector led the way accounting for almost half of Ghanaian GDP, overtaking the agricultural sector as the 
most prominent sector of Ghanaian economy.

3. The Process of Economic and Social Development in Ghana

3.1 The dataset

In the present study we provide a descriptive analysis of change in households’ characteristics, the 
structure of the workforce among agricultural and non-agricultural households and an analytic 
assessment of the determinants of time allocation using three waves from the Ghana Living Standards 
Surveys (GLSS), a comprehensive dataset modeled after the Living Standards Measurement Surveys 
(LSMS) and designed by The World Bank. The surveys were conducted in 1991/92, 1998/99 and 2005/06 
(i.e., GLSS3, GLSS4 and GLSS5), adopting almost identical questionnaires with positive synergies in the 
analysis of economic transformation, agricultural transition and its contribution to poverty and hunger 
alleviation.

Among the variables included in the sample, we consider household demographic variables, variables 
related to participation in labor activities, land owning, annual household income and consumption, 
as well as durables owned by the household and information on access to credit. The entire sample 
includes 4,523 observations from GLSS3, 5,998 from GLSS4, and 8,688 from GLSS5, representing 
respectively 3.3, 4.2, and 5.5 millions of households at national level. Furthermore, we define a 
subgroup of agricultural households as households operating land and earning income from crop 
sales. For each round, we estimate an amount of agricultural households of around 60% percent out 
of the total sample. In particular, the sample sizes of agricultural households are 2,958, 3,698, and 
4,755, for 1991, 1998 and 2005 respectively. Finally, we define three geographic groups according to 
the geographic location of the different regions. We group the ten regions in three different clusters, 
the northern macro-region, characterized by a semi-arid tropical climate (rural savannah), the central 
macro-region and the southern one, the coastal area8.

The three clusters consist of 2782, 6098 and 2528 observations respectively. We report the evolution 
of the different variables over time at national and regional scales for the overall sample and the 
agricultural households.

3.2 National level

Table 1 in the Appendix reports summary statistics of main variables for the overall sample at national 
level. Education seems to have expanded during the 1990s in the country, which has resulted in a rise 
in the average years of school, from 2.7 in 1991/92, to 4.0 in 1998/99, to 5.3 in 2005/06, and an increase 
in the highest years of education in the household from 4.7 to 8.2 over the whole period. Figures show 
a decline in the share of household heads employed in agriculture from 53% in 1991 to 45% in 2005 
although the agriculture sector is the major source of income in Ghana, whereas the share of household 
6  As reported by Konadu-Agyemang (2000) the most relevant measures behind the SAP implementation (1983) 
consisted in cuts in social services, devaluation of the cedi, abolishing the domestic price control, broadening the 
tax base, strengthening the tax administration, divesting state owned enterprises and encouragement of cocoa 
and other traditional exports.

7  The rebasing exercise has been performed by the Ghana Statistical service using the International Standard Indu-
strial Classification (ISIC). More information available at: http://www.statsghana.gov.gh/docfiles/news/gdp_new-
sletter_rebased_gdp_nov_2010.pdf.

8  North includes: “Northern”, “Upper East” and “Upper West” regions; Center includes “Volta”, “Eastern”, “Ashanti”, 
“Brong Ahafo” regions and finally South includes “Western”, “Central”, “Gt Accra”.
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heads employed in transport, storage and communication increases over the whole period. On the 
other hand, the employment shares in manufacturing, and wholesale and retail trade increase from 
1991 to 1998 (i.e., from 7.7 to 8.9 for the former, and from 11.4 to 13 for the latter), and slightly decrease 
from 1998 to 2006 (i.e., from 8.9 to 8.7 for the former, and from 13 to 12.7 for the latter).

Figures on annual consumption describe an increasing trend over the whole period both for food and 
non-food expenditure per adult equivalent expressed in 2005 Ghanaian cedis and appropriately deflated 
for price variation. This kind of variable is commonly used in the literature as a welfare indicator in 
measuring poverty and inequality (Ravallion and van de Walle, 2008). Figure 2 depicts the distribution 
of log consumption per adult equivalent for the three rounds of the GLSS showing higher densities 
towards the right side of the graph for non-farm households, while farmers have more density towards 
the left side. Following the consumption path, total household income (in 2005 Ghanaian cedis), as well 
as its sources show an increase over time.

Descriptive statistics show a limited access to credit in the country with higher shares of informal 
sources with respect to formal ones, and loans mainly allocated for agricultural activities, as well as for 
business purposes. Some studies highlight that among others, age and gender of the household head 
and political affiliations are the main determinants of credit demand by farmers (Kimuyu and Omiti, 
2000; Akudugu, 2012). On the other hand, other analyses reveal that extension services, education level 
and saving habits influence household access to formal credit (Dzadze et al., 2012; Hananu et al., 2015), 
with loans mostly used for agricultural and non-agricultural production, and consumption purposes.

Table 2 (see Appendix 1) provides summary statistics for the subsample of agricultural households 
only. Descriptive statistics show that among others, the household size, the gender of the head and 
the level of education are also important components also for the restricted sample of agricultural 
households. The share of female-headed households as well as the household size decrease (from 
26 to 23% in the former and from 4.9 to 4.7% in the latter) in 14 years, whereas the average years of 
education in the household increase from 2.2 in 1991/92, to 3.1 in 1998/99, to 3.9 in 2005/06.

Figure 3 shows the distribution of the amount of land operated for the three waves of the survey. 
Operated land is defined as the sum of the agricultural land owned-and-operated by the household 
plus the difference between the amount of land rented/sharecropped in and rented/sharecropped 
out. The majority of the distribution falls below two hectares of land, and more than 75% of farmers 
operating operate less than the average farm size each year. The resulting figures show an expansion 
from the 1990s with a rise in the average farm size, from 2.3 hectares in 1991/92, to 2.5 in 1998/99, to 
3.3 in 2005/069. The increase may also be seen also for land owned, that includes operated land, land 
sharecropped out and rented out by agricultural households; that grows from 3.1 hectares in GLSS3 to 
3.9 hectares in GLSS5. In this regard, Figure 4 presents basic information on land ownership by land 
size for agricultural households. It is interesting to note that the percentage of households owning less 
than 0.5 hectares of land shrank by 9% between the first and the last wave. This reduction has been 
partly compensated by the growth (+6%) of the large landowners (>4 ha). Furthermore, the share of 
farmers owning land with deed exponentially increases over time from 5.9% in 1991/92, to 16.6% in 
2005/06.

Moving towards the variables related to farm activity, Figure 5 depicts the use of agricultural inputs by 
classes of land endowment per year. Overall, the purchase of seeds and seedlings is the most important 
agricultural input, with the exception of households owning more than two hectares of land in 2005/06. 
We find evidence of a negative variation in the share of seeds and an increase of the amount of fertilizer 
and pesticides adopted over time for all classes of land endowment. Smaller farmers tend to use more 
seeds rather than other agricultural inputs, whereas households cultivating more than two hectares of 
land purchase pesticides and fertilizer more frequently, especially in the 2005/06 round.

In this context, among agriculture inputs, it is worth taking into consideration the labour variable, 
revealing a decreasing but still high share of rural households (namely, 66% in 1991, 73% in 1998, and 
57% in 2005) hiring workers during land preparation, weeding and harvest. On the other hand, the value 
of agricultural assets decreases over time, from 336 Ghanaian cedis in 1991/92, to 149 in 2005/06, with 
very low shares of households owning different assets, such as tractor, plough, cart, and sprayer.

3.3 Regional dynamics

Development economics literature largely documented the process of structural transformation over 
time at national level. However, responsiveness to change at national level is the result of different 
changes at local level. Factors like tradition, different levels of development or environmental and 
geopolitical acute disparities largely influence households’ decision making processes. This is why, in 
order to assess the phenomenon of structural transformation in Ghana it is also crucial to thoroughly 
understand the patterns of change also at sub-national level. We proceed by clustering the ten regions 
in three macro-regions according to their geographic position, namely North, Centre and South, which 
represent respectively the rural savannah, the centre and the coastal area. For each group we analyse 

9 It is worth noting that these values do not include landholders not selling crops.
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the evolution of society, economy, agriculture and technology in a descriptive framework. We place 
particular emphasis on the reallocation of labour across the different sectors by focusing on the ten 
regions separately through the adoption of choropleth maps.

Table 3 in the appendix compares the full sample and the agricultural households, featuring their most 
relevant socio-economic characteristics. Looking at the full sample, the first line shows the share of 
farmers over the total. Farmers are predominantly located in the northern area, which is less urbanised 
and where agricultural households are almost the double with respect to the southern macro-region. 
It is worth noting that the share of agricultural households decreases in all the three macro-regions 
(-10% in the north, -15% in the centre, -13% in the south). This reduction coincides with a migration 
from rural to urban areas. In fact, figures on the share of rural households over the total clearly show 
an important drain out towards urban areas in the centre (-12%) and coastal regions (-7%), while in the 
rural savannah it is pretty much constant over time.

In northern regions, households are on average slightly bigger and much less educated with respect 
to the rest of the country. Indeed, if we look at the dynamics, the average number of years of education 
almost doubles over time in both the centre and southern areas, while in the north it decreases. Even 
though in some areas education level seems to experience an upward trend, education inequality 
remains an issue in the north where it is strongly differentiated by gender. Female members’ education 
with respect to the other household members is lower than in the other macro- regions. They benefit less 
from education with respect to men, particularly in the rural savannah areas, where the percentage of 
female headed households in 2005 was 13%, approximately one-fifth of the other two regions. Figures 
from the agricultural households’ subsample confirm this trend.

The following rows provide information on the households’ participation in labour activities. The first 
set of indicators represent the percentage rate of households’ members of working age declaring to 
be employed, unemployed, inactive (see Table 3). Figures are in line with the findings at national level. 
There is a very low spatial diversity across regions with about three out of four adults employed in any 
working activity, with 1 to 3% of unemployed adults (with higher rates in the coastal area) and an average 
of 15% of adults declaring to be inactive. No definite pattern can be associated to these dynamics, 
neither in the full sample, nor for the agricultural households. Labour is the prevailing source of 
income in Ghana, and is mainly employed in agriculture and services segments because of the endemic 
characteristics of these sectors, which are both labour intensive. What is really striking is the evolution 
in the share of labourers, which takes different shapes across sectors and over the years. To get a 
better idea of the changing patterns in the reallocation of labour within the country we plot in Figure 
6 a set of bar charts constructed for the full sample at regional level and reflecting the employment 
rate in each of the three different segments where households’ heads are employed: agriculture, 
manufacturing and services (wholesale and retail trade, transport, storage and communication and 
community, social and personal services). It is evident that agriculture still plays a central role in 
the economy of the northern provinces - the poorest ones. Basically, in 1991 the agriculture sector 
absorbed the 80% of households’ heads residing in the northern region, 60% in the centre and 41% 
in the south, evidencing a great spatial variability of the labour markets. The more we move towards 
the coastal regions the less important agriculture is for the local economy. Greater Accra region is 
a worthwhile example, showing the lowest share of households employed in this sector. Looking at 
the dynamics, although there are remarkable differences across the regions, we show a general 
declining pattern for the agriculture sector in all the areas studied, including the ones that rely more on 
agriculture. Conversely, the manufacturing sector (mainly constituted by electronics, automotive and 
light manufacturing, food processing, aluminium smelting and cement) is much more concentrated in 
the south. Looking at the map, the capital city’s region shows the highest share of households (around 
15%) employed in the sector, driving the difference between the centre and southern macro regions. 
We have to bear in mind that Greater Accra and the whole south benefited more by the SAP with respect 
to the northern and central regions, even though in the long run its effect fades out. In fact, by looking 
at the coastal area regions, the employment rate of household heads in the manufacturing sector is 
slightly shrinking (-2%), reducing its absorption of household heads from 15% to 12%. In the south the 
development process seems to run faster than in the north which is experiencing the industrial phase 
with a decade of delay (+3% of household heads employed). The same conclusions can be drawn for 
services, which is the second major segment contributing to the country’s gross domestic product. 
Services include wholesale and retail trade, transport storage and communication, community, social 
and personal services. Figure 6 depicts disaggregated statistics across regions and over time for 
the services sector’s sub-groups. If we look at the 2005/06 values, we see that in the northern area 
household heads employed in services are around 6%, 12% in the centre and 17% in the south. We do 
not find sharp improvements in any of the sectors between the first and the last round, meaning that 
at the time of the first wave the contribution of each services’ segment on the overall regional economy 
was already stabilized. However, there are small movements that are important to consider to give 
insights to each region’s structural transformation shape. The most interesting patterns are registered 
within the full sample, whilst for the sub-sample of agricultural households the share of household 
heads employed in each services’ sub-sector does not fluctuate over time. The wholesale, retail and 
trade sector is the only sector among services representing a larger share of workers. It shows an 
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upward trend in all the three macro-regions, with a major incidence in the coastal one (+3.7% between 
the first and the last wave). This is the result of the running globalization process that is pushing to 
invest in services to manage the growth of tourism and a bulky demand of food and manufacturing 
imports. Demand for labourers in the sector of “Transport, storage and communications” is slightly 
increasing over time, even though this segment is the one among services that contributes less to the 
labour supply. In northern areas transport is almost absent, whilst it is particularly relevant in the 
Greater Accra region. This sector is likely to further grow further from 2005 onwards with the beginning 
of the digital era. Finally, the share of household heads working for “Community, social and personal 
services” has almost the same breadth of trade services but has a decreasing trend over time in all the 
three macro-regions. Once again, the capital region represents the hub also for this sector.

Given the distribution of labour reported above, as well as the nature and characteristics of the households 
located in the northern area, we expect that the highest share of income in the rural savannah would be 
dominated by agricultural output sales. Our findings confirm this expectation, but it is intriguing to note that 
income from self-employment related activities capture an important share of the overall income distribution 
within the households (see Table 4 in the Appendix). In the agricultural households’ sub-sample, income from 
crops represents the major source of revenue for all households across all macro-regions, while income from 
self-employment is ranked right after. Self-employment is becoming increasingly important in the northern 
region (+2%) and this share seems to contribute to the gradual replacement of income from livestock sales 
(-10%). The analysis of the three surveys reveals a similar pattern for the full sample. In Figure 7 we report 
maps with pie charts quantifying the share of each source of income over the total per year. The relative 
importance of each sector varies across regions, confirming the importance of self-employment and non- 
agricultural wages in the southern macro-region (Central region, Greater Accra, Eastern region among all). 
Income of households living in the Greater Accra region comes mainly from non- agricultural wages and 
self-employment forms of labour. This greater concentration of non- agricultural jobs is larger where there 
has been an increase of services sectors. On the other side, the contraction of income from livestock sales 
is also confirmed at a more disaggregated level, while it is interesting to note that in regions such as Volta 
and Western region, there is an improvement in the profitability of crop sales. Agricultural markets are thus 
changing over time and differently across regions as a result of the slow process of structural transformation 
gradually occurring in the agricultural sector; this is characterized by a growing importance of agribusiness, 
with high-value agricultural products and cash crops10 grown as a form of business. The evolution of cash 
crop cultures overtime is conspicuous, in particular between the second and third round of the survey (see 
Figure 8). In the northern macro-region, both food and cash crop values of production are increasing. Moving 
towards the central part of the country, Northern Region and Brong-Ahafo did not show any significant change 
in their production systems, which remain balanced between cash and food crops production. Although the 
cash crops expansion of the early 2000s occurred almost everywhere, there are important spatial differences 
to be noted in terms of value of production, particularly in the central and southern regions. The Ashanti 
region, which today is one of the largest world’s cocoa suppliers, registers a great expansion in the cash 
crop value of production, in particular between the second and third wave. This is the most prominent case 
of specialization we find across the regions. A plausible explanation could be that this variation in the value of 
production is the consequence of an improvement in both human capital and in a change in the technological 
means of production, which are the expression of an increased productivity. It is not surprising that northern 
regions, which are the less educated ones, are lagging behind the rest of the country where a transition from 
an equilibrium of “subsistence” and “business” agriculture to a “business-based” one is in place

In Table 4 we report figures for the expenditure on agricultural inputs and their intensity of use. We disentangle 
the intensity of use from macro-regions to a regional scale and we plot in Figure 9 the regional averages 
of the most relevant figures. In the northern regions this shift towards a modern, and more commercial 
agriculture, is hindered by the chronic constraints affecting their livelihoods such as the absence of adequate 
infrastructures, the insufficient access to technology, agricultural inputs, and other facilities. The bar charts 
regarding the intensity of input use reported in Figure 9 clearly reflect this issue. However, if we look at the 
trend, there is a slow but increasing variation in all the regions for both pesticides and inorganic fertilizers. 
Inorganic fertilizers expenditure rose consistently between the second and third wave in almost all the regions 
apart from Volta, while northern macro- regions are still behind in terms of intensity of use of pesticides, seeds 
and hired labour.

It must be noted that since the figures reported above do not track the same people over time, it is hard 
to know whether and how this process of structural transformation can be strongly/weakly associated with 
households’ demographic characteristics, residential choices, access to land, infrastructure and facilities or 
spatial transformation. In order to provide direct insights into the determinants of such a change, we move to 
a slightly more complex analysis by taking advantage of the pseudo-panel framework.

4. Empirical methodology

In this section we discuss the econometric models estimated and some econometric issues encountered in 
analysing patterns and determinants of structural transformation. According to the existing literature three 
different categories of indicators are usually employed to measure structural transformation. The first one is 
the change in production structure and it is generally defined by the share of income coming from each activity. 
10 Cocoa, among others.
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The second one is a measure of productivity of labour, typically GDP per worker or GDP per hour (Herrendorf, 
2013), while the last one is the employment share, which in literature is calculated using either the number 
of workers or the hours worked by sector (Duarte and Restuccia, 2010). Each dimension explores different 
aspects of structural transformation; we concentrate on the last one to investigate the determinants of change 
in time spent working in agriculture, services, industry and manufacturing sectors through time. In theory, 
when structural transformation occurs, people devote less time working in low productivity sectors (generally 
agriculture in poor countries), and increase time spent moving towards high productivity ones. Of particular 
interest here is the potential effect of some key correlates such as demographic shifts, land use, agricultural 
and non-agricultural wealth, technology adoption and mechanization, access to infrastructure and facilities, 
credit and migration.

In order to evaluate how structural transformation and agriculture transition may be affected by households’ 
socio-economic characteristics, the best source would be a long-running panel dataset that allows tracking 
the same households over time. However, in both developed and developing countries, long-running panel 
datasets are rare, whereas cross sectional household surveys are often conducted on a regular basis, Ghana 
being no exception. Although such surveys do not allow following individuals over time, to overcome the 
unavailability of panel data, groups of people may be tracked from one wave to another on the basis of their 
common observable time-invariant characteristics, like for example date of birth, geographic location, poverty 
status, quality and size of operated land.

Consequent empirical economic analyses make use of cohort clusters rather than observations at the 
individual or household level. “Pseudo-panels” based on age cohort have been widely used in the literature, 
in particular after the seminal work of Deaton (1985), who suggested that cohorts constructed from repeated 
cross section data can be used to estimate a fixed effects model (e.g., Deaton and Paxson, 1994; Banks, 
Blundell and Brugiavini, 2001). The idea behind these synthetic panels is that on average the behavior of a 
group of households is well approximated by the behavior of other households belonging to the same cohort at 
another point in time. Technically, this approach is formally similar to instrumental variables technique, where 
the group indicators are used as instruments (Verbeek, 2008).

4.1 Model setup 

11  Information on labour time allocation is reported within the questionnaire for primary, secondary and – even-
tually - tertiary activities at the individual level. The time span considered is represented by the hours spent 
working in the last seven days. Data on hours worked were purged from outliers to make sure they would not 
exceed the cap of 40 weekly hours (per worker) across activities. Values exceeding the maximum were then 
replaced by a proportional amount of hours in a way that their sum across occupations was equal to 40..

12 All variables apart from electricity are computed at community level.
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4.2 Construction of the Pseudo-Panel  

5. Results and discussion

Before discussing the econometric results, we looked at the mean values of the hours worked in each 
sector per year and by the seven age-cohort groups. Summaries are reported in table 5 and Figure 10. 
Overall, comparing the allocation of time in each sector, we see that the average amount of time devoted 
to agriculture decreases over time (~-6%), with services (~+3%), industry (~+1%) and manufacturing 
13 See Annex A for details about cohorts’ construction 
14  A number of supplementary robustness checks will be included at a later stage. These will include (i) results 

from samples disaggregated by demographic characteristics like gender, rural/urban residence or agricultural 
households/non-agricultural households; (ii) control of the measurement error problem by improving the size 
of cells from 6-years age bands to 10-years generation bands. 
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(~+2%) that conversely experience an upward trend. A more detailed picture is provided in Figure 10 
where we plot the share of time disentangling the sample by ages’ cohorts. Looking at the differential 
across years for each age cohort we note that the largest variation of time allocation occurs in particular 
among cohorts with younger head of households, namely the 15-21 and 22-28 age cohorts. In relation 
to the first case, the large decrease in time allocated to agricultural jobs (~-14%) is compensated by 
an improvement in the time devoted to both industry (~+10%) and services (~+5%). Looking at the other 
cohort, we register a similar pattern; this time all sectors contribute to compensate the shrinkage in 
time allocation to agriculture: time spent in industry increases by ~+2%, in manufacturing by ~+5% and 
in services by ~+4%. Smaller movements are registered for the other cohorts.

5.1 WLS estimates

From now on we will discuss the econometric results, focusing on the estimates for equation (3). The 
estimates from the regressions with FE and WLS are reported in Table 6 and Table 7 in odd and even 
columns. Both tables present the share of hours worked per week in all the sectors aforementioned. In 
Table 6, columns (i) and (ii) show the results for hours worked in agriculture, whilst columns (iii) and (iv) 
concern the services sector. Results for industry (columns (i) and (ii)) and manufacturing (columns (iii) 
and (iv)) are reported in Table 7. All regressions are conducted on households’ demographic, wealth, 
productivity and facilities’ characteristics. Cohorts fixed effects (not shown) are included in order to 
expunge the dependence between the regressors and the error term evidenced in equation (3). Results 
are consistent across the two specifications for most of the variables. In order to provide a complete 
picture of the results we will comment on the two tables jointly. We start by looking at the effect of 
households’ gender composition on the hours worked in each sector. Household composition in terms 
of share of females in different ages does not really affect the time allocation across occupations. 
Looking at Table 6 and Table 7 we only find consistent results for time spent in industry, which 
decreases consistently for young females (15-19) with respect to males. Even though only significant 
in the FE specification, we find that households with a large share of females aged 20-34 experience 
a decrease in the share of hours devoted to agriculture. Time spent working in agriculture also 
decreases as the dependency ratio (or consumer-producer ratio) increases. It is interesting to see 
that the higher the consumer-producer ratio the greater the work effort (time) allocated to services. 
Households with a higher than average education for people in working age tend to leave agriculture 
and enter into services. The average number of years of education significantly and negatively influence 
the number of hours worked per week in agriculture, and significantly and positively affect the time 
spent on services. Turning to the vector Lcs,t, farm related variables are not significant (when correcting 
for heteroskedasticity) apart from the variable on annual expenditure on agricultural labour, which 
results in a negative response for services. Operated land has a positive but non-statistically significant 
coefficient for agriculture, however, both the t-statistics at the border (-1.49) and the significance in 
the FE specification can provide weak evidence that the higher the land, the more the time spent in 
agricultural jobs might be economically viable. Interesting, but sometimes counterintuitive results 
arise when moving to wealth-related variables. For instance, the number of total tropical livestock units 
is negatively related with time spent in agriculture, and positively related with time spent in services 
sectors. A counterintuitive result arises when controlling for the percentage of households owning a 
dwelling, which results in a positive correlation with the time spent in agriculture. When looking for the 
poverty status, we find negative and statistically significant coefficients for time spent in agriculture 
and positive and statistically significant coefficients for that which relates to manufacturing. On 
average, richer households reduce the time spent working in agriculture and increase the time devoted 
to manufacturing. Regarding infrastructural attributes, of note is the overall effect of the electricity 
ownership, which we employ as a proxy to control for access to infrastructures: the coefficients for 
time spent in agriculture have the expected sign (negative), even though weakly significant, while 
we register an increase in time spent in services and industry sectors. Among the other variables 
included within the vector of access to infrastructure, only the distance from the nearest motorable 
road appears to be significant. This variable, which is often used in empirical research as a proxy for 
household market access is significant for agriculture, whilst in relation to services we can draw some 
conclusions based only for the FE specification. A longer distance from motorable roads may present 
a problem for farmers to reach urbanized centres to sell the agricultural products; this may form an 
incentive to reduce the time spent in agriculture in favour of other sectors. We use the distance to the 
nearest bank as a proxy for the distance to the nearest city, assuming that banks are located mainly in 
urbanized centres. Distance to the nearest bank is positively and significantly related to hours spent in 
agriculture, suggesting that the farther away the town, the more hours people will work in agricultural 
jobs, since they would face problems moving back and forth from the town easily. This result confirms 
the finding of Magai et al (2015). However, distance from the nearest bank can also be interpreted as an 
indicator of financial inclusion, in particular as a measure of access to credit and use of bank services. 
When access to financial services is not hampered by constraints such as the distance to financial 
institutions, the time spent for agricultural activities increases. The amount of credit borrowed by 
households, which is further introduced, confirms the signs of the distance to banks, although not 
significant. As shown until now, the reasons why people move in/out from agriculture and the other 
sectors are several and complex. The variability in the households’ occupational portfolio, and thus in 
the sectoral composition of GDP, are often related to spatial changes. Thus, it is crucial to also control 
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for the relevance of migration and how it acts in Ghanaian context. We use in-migration as a proxy for 
spatial transformation, defining it as the percentage of households within the cohort moving to the 
village in the previous five years. The resulting coefficient is negatively related to time spent working 
in agriculture, and positively related to time spent working in manufacturing. The striking finding is 
that on average in Ghana, people deciding to move away from the original position look to jobs in fields 
different than agriculture.

6. Final remarks

In Sub-Saharan Africa, the structural transformation process has not been as growth-enhancing as in 
Asia, but it is characterized by a vivid expansion of the low productive sectors, in particular services. In 
order to trace an exhaustive picture of the evolution of economy, society and productivity in Ghana we 
first provide a descriptive analysis of the factors involved in agricultural and economic transition, both 
at national and regional scale, and afterwards we try to assess which are the determinants influencing 
workers’ time allocation in each sector.

Our findings show that in Ghana structural transformation is occurring slowly, not in every region, and 
not at the same speed. Overall, the different magnitude of changes is not enough to rapidly transform 
local economies in the same way. A remarkable dualism emerges between south and north, but more 
specifically between the coastal area and the rest of the country. This is particularly evident when looking 
at the reallocation of labour across sectors, at the agricultural production and technology adoption. 
Northern areas still rely a great deal on low productive agriculture and the economy’s transition to high-
productive agriculture or other sectors appears to be slow at the moment. The agricultural sector’s 
draining is not compensated by a quick reallocation of labour to services or industry. On the other 
hand, in southern regions while agricultural employment did decrease, the labour that was released 
was absorbed mostly by low-productivity sectors, with a presumable low impact on economy wide-
productivity. This might be due to the weak and inadequate transformation of the agricultural sector 
itself, which did not experience an increase in the agricultural productivity that could lead in turn to the 
development of other spin off industries.

Plausible explanations for that are related to factors such as the level of education, adoption of 
technologies and as reported in the literature, also by migration flows. In order to investigate the 
incidence of such correlates on time allocation, we have proposed a pseudo-panel estimation technique 
based on cohorts clustered at age, sex and region of residence of the household head’s level. Controlling 
for a large set of variables that affect time spent in each sector, our models deal particularly well with 
agriculture and services related time shares.

One of the most striking findings regards the education of individuals, which is one of the main 
determinants of households’ occupational choices across sectors. Results are robust in particular 
regarding agriculture and services. Mobility of labour is likely to occur in particular for households with 
higher educated individuals, who reduce time spent working in agriculture and increase time devoted 
to services related jobs. Moreover, we show that addressing structural constraints remains crucial 
for agriculture capacity to generate employment opportunities. Poor connectivity, which accounts for 
the lack of Green Revolution, leads to limited competition, market fragmentation and undermines 
households’ possibility to shift their production systems towards more sustainable ones. Infrastructure 
constraints should be lifted in order to promote, first of all, development of agricultural sector, since 
isolation of Ghanaian households from main infrastructures contributes to trap them in agricultural 
jobs. Structural transformation in Ghana is associated also with North-South migration and as in most 
developing countries with a rural-urban mobility (Osei and Jedwab, 2013): this is reflected in an exit 
from agriculture and in a growth in time spent into manufacturing sector.
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ANNEX A – Cohorts construction

A.1 Cohorts construction

Cohorts can be defined in terms of single or multiple characteristics. Using a multidimensional grouping 
system would help increase ing the number of cohort-groups. Hence, we construct our pseudo-panel by 
grouping households into cohorts according to a joint set of multiple characteristics, namely the household 
head’s age category, his/her sex and residing region.

Since we also want to also analyze the sector of economic activity of the head, we restrict the sample to 
households with heads aged 15 to 64. More specifically, since the three cross sections fall seven years 
apart from each other, we reduce the first sample (1991/92) to households whose heads are 15 to 50 years 
old, the second (1998/99) to households with heads between 22 and 57 y. o. and the third round (2005/06) to 
household heads with ages ranging between 29 and 64. Similarly to Ackah et al. (2012) we allow households 
to “age” over time by tracking the same groups across the years.

For each variable included into the analysis, averages within each cohort are treated as individual observations 
within the pseudo-panel. Following Verbeek and Nijman (1993) we construct the cohorts ensuring that the 
number of observations per group would be as large as possible to reduce biases in the estimates. On the 
other hand, since we have only three cross- sections, if the cohorts include a large number of households, 
the number of cohort-groups generated will be too small, affecting the overall cross-sectional dimension of 
the panel. We use seven-years bands to define the generational cohorts, which result in eight age classes 
(15-21, 22-28, 29-35, 36-42, 43-49, 50-56, 57-63 and 64 to 70) generated for each region in each survey year. 
Our pseudo- panel finally results from the interaction of 7-years generation bands with the ten regions of 
domicile and a gender variable (male/female) for the household’s head, for a total of 114 (out of 160) cohorts 
tracked over time1515.

Households whose heads are of these ages and are found in the relevant cross-sections are pooled to form 
the pseudo cohorts. Even though the households interviewed will change in each round, they will still be fully 
representative of the cohort designed according to the characteristics of the population.

15  Most authors include the birth region or more often year of birth intervals (Propper, Rees and Green, 2001), 
which are both time invariant variables. In a cohorts’ framework, each household belongs to the same group 
for the whole period.
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