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According to the United Nations, the world’s population
will grow by 2 billion people over the coming decades
to reach 9.7 billion by 2050 (UNDESA-DP 2019a). The
dignity and life prospects of those additional 2 billion
people will depend on their ability to meet basic needs,
such as food, clothing, and shelter, and their access to
adequate employment. The most pressing need for
jobs will be felt in those regions and countries that have
not yet gone through the demographic transition,” and
where the cohort of young people is growing rapidly.
The challenge will be compounded by an increasingly
crowded, more competitive world with fewer natural
resources per capita, and by the threat of climate
change, which is projected to affect every sector of the
economy (Arent 2014).

Different countries and regions will face challenges of
varying magnitudes depending on their economic and
demographic outlook and their exposure to climate
change impacts. In some places, the intersection of
climate resilience and employment prospects will be

Key messages

e The world's population is expected to increase by 2 billion by
2050, creating a pressing need for jobs in places where the
youth cohort is growing rapidly.

e Africa south of the Sahara, where economies remain highly
reliant on agriculture and structural transformation is slow, is
seeing the most rapid expansion of the youth population.

o African youth will look to the agriculture sector for both food
security and job security. To meet these demands, agricultural
output and productivity will need to grow faster.

e But these same countries are expected to be severely hit by
climate change impacts that will lower agricultural productivity.

e Impacts of climate change on food and commodity prices may
further slow structural transformation, limiting the creation of
jobs outside of agriculture.

e Agriculture in Africa therefore needs large investments in
climate adaptation — particularly in agricultural science and
technology, but also in education and infrastructure.

especially salient. Where the population is growing and the economy is still highly reliant on agriculture, rural youth

will look to the agriculture sector for both food security and job security. These demands will not be met without

strategic and targeted investments in climate change adaptation.

Young people are vitally important for the economy and for rural development in particular. Youth is a time of

transition toward independence during which key decisions are made; the success of this transition is crucial both

for individuals’ future well-being and for the social and economic prospects of their societies. Yet growth in the

youth population also poses challenges. Nearly 1 billion of the world’s 1.2 billion young people (between ages 15

and 24) reside in developing countries, and their numbers are growing faster there than in high-income countries.

Young people represent the largest share of the rural population in all developing countries, and youth growth

' "Demographic transition” refers to the transition from high birth and death rates to lower ones. Because the decline in birth rates comes later
than the decline in death rates, countries go through a period during which they have increasingly young and rapidly growing populations.
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is concentrated in low-income countries with high poverty rates, especially in Africa south of the Sahara and Asia
(IFAD 2019a). By virtue of their age, it will be today’s youth, more than any other group, who suffer from the failure to
implement climate change adaptation and mitigation strategies.

Therefore, climate change is foremost a youth issue. It is specifically an issue for youth employment because in most
developing countries with a large youth share, jobs and economic growth depend heavily on agriculture, a sector ex-
pected to be strongly affected by climate change, through both direct impacts on crop and livestock productivity and
indirect impacts on infrastructure and other sectors. Rural youth are also likely to be more sensitive to climate impacts
because they tend to have low skills, low social capital, and low integration and participation in the community (Adger
2003). This also makes them less likely to have access to credit and insurance, which lowers their adaptive capacity.
The vulnerability of rural young people to climate change in terms of employment prospects is thus a function both

of their stage in life and of the vulnerability to climate change of agriculture, the sector that in all likelihood will have
to absorb the greatest share of youth into its workforce. A better understanding of the intersection/interplay between
climate resilience and youth employment, and where it may be stronger geographically, is therefore necessary to gen-
erate better policy and adaptation options for the future of agriculture and of young people.

Demographic projections show that regional conditions vary widely. For example, East Asia and South Asia have some
of the largest numbers of rural youth,? but both regions are undergoing a demographic transition characterized by
falling family sizes and declining numbers of young people in rural areas, which is expected to continue over the next
several decades (UNDESA-PD 2019b). Moreover, the economies of these two regions are quickly urbanizing, and they
are well into the process of structural transformation® and diversification, supported by investments in infrastructure
and human capital.

As economies diversify, the agricultural labor force is expected to decline as a share of the total labor force; and

in the middle-to-advanced phases of the process, the absolute number of people employed in agriculture also
drops (McMillan, Rodrik, and Sepulveda 2017). This decline in absolute numbers can already be observed in East
Asia and South Asia, as more people move out of agriculture and take jobs in manufacturing, services, and other
nonagricultural sectors (ILOSTAT 2019). As the impact of climate change intensifies, youth across these two regions
will be affected. But their rapidly diversifying economies will provide a spectrum of job opportunities for young
people to choose from — some more and some less affected by climate change.

In other parts of the world, particularly in Africa south of the Sahara (SSA), conditions are different. Currently, there are
around 130 million young rural people in SSA. According to projections, this demographic group will continue to rise
until about 2045 and will then slowly decline as family sizes fall and the demographic transition kicks in. Most SSA
countries still depend on agriculture;® structural transformation is ongoing but proceeding at a slow pace, and em-
ployment in agriculture is growing even as its share of the labor force declines (Figure 1).¢ Agricultural production and
associated value chains are expected to continue being a major employer of young people in the region until 2050.

2 By young people, we mean those between the ages of 15 and 24. The definition applies throughout this brief. The estimated rural youth
population in 2020 is about 120 million in East Asia and 220 million in South Asia. This was estimated based on the difference between total
and urban population data (UNDESA-PD 2017).

3 “Structural transformation” is the term used to indicate a process of economic transition from large dependence on agriculture to
diversification toward inclusion of manufacturing and service jobs, with all the associated shifts in the composition of the labor force.

4 Projections show that the rural population in all other regions will decline through to 2050 (UNDESA-PD 2017).

% According to the World Bank’s World Development Indicators (accessed on June 3, 2020), agriculture’s share of GDP in SSA is over 20
percent, and its share in employment is more than 50 percent.

¢ This phenomenon is not unusual for countries going through the structural transformation process. China is an example. From 1978 to 1990,
the country was going through its structural transformation and yet the agricultural labor force was increasing.
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Figure 1. Agriculture’s share of GDP in 2016 vs. projected youth share of the population in 2030
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Sources: Authors. GDP data are from World Bank World Development Indicators (accessed 2018). 2030 data for youth are from
the SSP Database (IIASA 2013; O'Neill et al. 2014).
Note: Red dots = SSA countries; blue dots = rest of the world. The blue cluster in the lower left includes countries that (1)
already completed the demographic transition and have an aging population (lower share of youth in the total population); and
(2) are less dependent on agriculture for employment and economic growth. The group of countries in the upper right quadrant
are countries, mostly in SSA, with younger populations and a greater dependence on agriculture. The red dots in the lower right
include some resource-rich African countries where agriculture is a large employer despite not being a large share of total GDP.
The 15 percent benchmark on the X axis represents the approximate midpoint in the range of values observed across countries.
The 20 percent benchmark on the Y axis identifies a transition point above which the economy is considered to have a medium
to high reliance on agriculture (IFAD 2019; Brooks et al. 2019).

Why is structural transformation in SSA countries expected to be slow? Why are the region’s economies not

diversifying and rapidly adding jobs to the manufacturing and service sectors? The are several reasons. First, the

current international environment for structural transformation is different from that of the 20th century. The global

economy is changing; with more mechanization and automation than in the past, growth is now focused on less

labor-intensive jobs, thereby slowing the pace at which certain jobs can be created. Job growth will be relatively low


https://databank.worldbank.org/source/world-development-indicators
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in labor-intensive sectors such as manufacturing, which is most relevant to the SSA context. Second, job growth in the
high-tech sector is likely to benefit SSA at a slower pace because many countries across the region are still held back
by weak fundamentals, including poor infrastructure and low investment in education and human capital (McMillan,
Rodrik, and Sepulveda 2017).

The third factor has to do with food and commodity prices. Most economic models project that population and
income growth will push up food prices in the coming decades, especially when the impacts of climate change are
considered. This is very different from the 20th century, when real food prices trended downward almost continuously,
despite occasional price spikes. In the short term, net sellers of food will gain while net consumers suffer.

As time passes, the composite effects of higher food prices may slow the rate of structural transformation with a
potential dampening effect on economic growth. This is because higher food prices encourage greater production of
food and therefore also retaining labor and capital in food production. This retention of productive resources in food
slows the movement of labor and capital toward production of manufactures and (high productivity) services.

If climate change and other factors slow the rate of technical progress in food production relative to manufactures
and services, the retention of labor and capital in food production slows the rate of technical change in aggregate,
leading to lower economic growth overall and a slower development process. This also suggests that if a country
were able to take advantage of the shift in economic activity toward agriculture, investments in the sector aimed at
capturing growing markets could lead to technical innovation, mechanization, and release of labor, thus helping to
drive the economic transformation.

If structural transformation in African countries proceeds at a slower pace than was experienced by other countries
and regions in the 20th century, agriculture must play an important role in absorbing a growing young, rural labor
force, as well as in improving welfare and incomes. For this to happen, the first condition is a shared understanding
that agriculture must be part of a short-, medium-, and long-term labor strategy, and that investments in agricultural
science and technology are necessary to strengthen the sector. If productivity improves and output grows faster than
the total labor force, then farming becomes a better option for those who remain in agriculture, and the agriculture
sector overall will be able to release labor to manufacturing and services. However, few African governments have
shown meaningful recognition of just how important agriculture is as a source of job opportunities for young people,
and current investments are lower than they should be (Beintema and Stads 2017).

Crucially, agriculture will not thrive and deliver on significant productivity improvements without adaptation to
climate change. This is especially true because the countries where structural transformation is slow and the rural
youth population is growing are also the countries where agriculture is projected to be severely hit by changes in
temperature and precipitation and in the frequency of extreme weather events.

Climate change is very likely to produce negative global impacts on crop and livestock productivity, including under
those scenarios that are close to the current emissions pathways, even considering all the uncertainties in simulations
(Nelson et al. 2014; Challinor et al. 2014; Rosenzweig et al. 2014). If we plot the world'’s countries according to their
proportion of youth population and projected change in heat stress in 2050, we see that countries with a high youth
share are also likely to experience extreme heat (Figure 2). Many of these countries are in SSA and are also dependent
on agriculture. Climate change is therefore likely to impose additional stress on countries that are both young and
undergoing a slow structural transformation toward a more diversified economy.
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Figure 2. Proportion of youth population and additional days of extreme heat by country, 2050
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Sources: Authors. GDP data are from World Bank World Development Indicators (accessed 2018). 2050 data for youth are from
the SSP Database (IIASA 2013).

Note: Blue dots = high-income countries; orange dots = low- and middle-income countries outside of SSA; red dots = SSA
countries. The number of additional days (on top of today) of extreme heat is calculated as a combination of temperature and
humidity that make it difficult to work, stressful for livestock, and damaging to crops yields (Robertson 2016). The 15 percent
benchmark on the X axis represents the approximate midpoint in the range of values observed across countries. The 60-day
point on the Y axis is highlighted because most of the countries whose youth share is over 15 or 17 percent are projected to
have more than 60 additional days of heat stress (number of extreme degree days) in 2050 (IFAD 2019b).

As climate change sets in and effects on both crop yields and livestock become more severe, prices are expected to rise
beyond what is projected in a scenario without climate change. As farmers try to take advantage of higher commodity
prices, more labor and capital are diverted toward the agriculture sector. In fact, model results show that in most coun-
tries the higher prices more than offset the revenue impact of yield losses due to climate change, and most countries are
expected to see an increase in gross agricultural revenues, at least until 2050. The potential increase in revenues may
continue driving the importance of agriculture, not only as a source of food but also as a source of employment.

However, this does not imply that climate change impacts are positive. This calculation of revenues does not consider
increased costs, including the long-term costs of the larger health and disease burden expected to result from increased
food and nutrition insecurity (Springmann et al. 2016; Beach et al. 2019; Myers et al. 2015). In addition, the damage

to yields may be larger than we anticipate, especially considering the impact of increased variability and extreme
events, which are not captured in most global analyses. Moreover, as noted above, higher prices are likely to delay the
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economic transition toward manufacturing and services and dampen economic growth (Brooks 2018). And as prices
rise, so does the value of land, which young people may then be less likely to be able to afford.

Another potential hidden cost related to climate impacts is that of differential adaptation. Large global producers, such
as high-income countries in the temperate zones, may be able to adapt faster than poorer and harder-hit countries
and recover at least some of their yield losses and production. Large producers affect global trade and prices; fast
adaptation on their part may limit the global impact on supply and ease price increases. Should this happen, poorer
countries would still be exposed to yield reduction, but without the benefits of higher crop prices to float revenues and
offset the damages. This will limit the ability of the agriculture sector to employ the growing rural youth population in
those countries.

The magnitude of projected impacts and associated uncertainty means that in many countries, agriculture will not be
able to provide both food security and jobs for young people without large investments in adaptation. Adaptation is
critical to allow farms to employ people, to reduce yield losses and yield variability, to contain the increase in commodity
prices, and thereby to allow the economy to continue on its development path. Investments in agricultural science
and technology are key to achieving this goal. Collaborative studies across the CGIAR have shown that technologies
and practices consistent with sustainable intensification help to build the resilience of agroecosystems by conserving
the natural resource base and may limit the negative impact of climate change on yields and even offset the impacts
for some crops and regions (Rosegrant et al. 2014; Islam et al. 2016; Godfray et al. 2010; Robinson et al. 2015). More
studies have simulated the regional and global adaptation and mitigation effects of wide adoption of climate-smart
agriculture (de Pinto et al. 2017) and explored the overall benefits and trade-offs originating from a broad range of
increased investments in agriculture, including in research and development, infrastructure, and water management
(Rosegrant et al. 2017).

What type of policy agenda can successfully safeguard agriculture against the adverse effects of climate change and
make the sector an attractive and effective source of jobs and opportunities for young people? Achieving these aims
will require an agenda that focuses on boosting the resilience of the agriculture sector, that recognizes where market
opportunities lie, and that tackles these challenges by tapping into the growing pool of youth labor.

Opportunities for adaptation differ by region and locality. Progress anywhere, however, requires continued invest-
ments in agricultural science, especially in sustainable agriculture and climate-smart options. Yet many of the coun-
tries that will be relying on a strong agriculture sector for economic growth and job opportunities are at present
underinvesting in agriculture, especially in SSA (ASTI 2018). Studies on barriers to adoption of sustainable intensifica-
tion or climate-smart technologies do not clarify whether youth has a particular role in either enabling the adoption of
or benefiting from these technologies. However, the literature does show that land tenure and access to information
are instrumental for their adoption. Young people are likely to be lacking both; therefore, tackling issues around land
tenure and information will make it more likely that young people entering agriculture will adopt these technologies.

In general, investments in education, infrastructure, and telecommunications create the fundamental conditions

for development in agriculture and other sectors. For agriculture, a number of complementary investments are
needed to strengthen provision of information (for example, on weather, climate, production, and prices), agricultural
science, the release of new crop varieties, water resource management, and management approaches that safeguard
ecosystem services. Job creation will also rely increasingly on access to market knowledge and generation of
opportunities around processing and high-value products, in addition to primary production.
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Young people entering the labor market must do so with adequate human capital. A strong general education (that is,
training people to be able to learn) is more important than vocational education centered on specific skills, although
the latter can be useful if closely tied to job opportunities. Access to reproductive health services, land tenure security
and transparency in land transactions, and knowledge of risk management and basic finance are also important to
equip young women and men for futures in agriculture, whether on or off the farm.

Conclusions

In the coming years, the difference between poverty and a course toward prosperity will depend on successful
agricultural adaptation to climate change. Low-income, agriculture-dependent countries with rapidly growing

cohorts of young people needing jobs must make significant investments in agricultural science and technology,

rural infrastructure, and human capital to generate employment and adapt to climate change. Only if agricultural
productivity and output grow rapidly can agriculture-dependent countries outpace the downward pressure that
climate change and a growing labor force will exert on wages and earnings. Depending on the magnitude of local
climate impacts, higher prices may offer economic opportunities for those farmers who have access to resources,
information, and technology; while a workforce abounding in young people may offer potential in terms of technology
and innovation, without adequate support for those young workers, it may still be one that is disadvantaged in terms of
adaptive capacity.

Success is therefore not a given. It hinges on the realization of the role that agriculture will have to play and a willing-
ness of policymakers to commit to investments and reforms. The number of young job seekers is already high and
continues to grow. Considering the time lag in reaping the benefits of agricultural research, the time to act is now.
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