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ABSTRACT

Developing countries are balance-of-payments constrained. In this context,
high-value agricultural exports can make a greater contribution to structural
change than development economists and developing country governments
have typically acknowledged. This is thanks to dramatic recent changes in
agricultural production, consumption and trade. These transformations are
obscured by a simple classification system that has not adapted to changing
patterns of global capitalist production. This article examines some recent
efforts to rethink the basis of economic classification; it contributes to this
emerging literature by proposing a way to think about the distinctions among
economic activities that builds directly from the observation of production
rather than a method of ex-post mapping of trade data. A more accurate
classification of economic activities would, the authors suggest, help policy
officials design more coherent and growth-enhancing industrial policies in
support of accelerated structural change and productivity growth. The article
draws on primary fieldwork in Ethiopia in particular, but also on fieldwork
in South Africa and on secondary evidence.

INTRODUCTION: THE DOMAIN OF THE INDUSTRIAL

Although there has been a recent flurry of research on industrial policy,
involving both neoclassical and less orthodox economists (Cherif and
Hasanov, 2019; Oqubay et al., 2020; Storm, 2015), this new and rediscov-
ered policy literature devotes surprisingly little attention to what constitutes
‘industrial’ and, therefore, to the question of the appropriate extent of the
domain of industrial policy. Likewise, there is an important and ongo-
ing debate about premature deindustrialization — how much of it there
has been, why, and whether it is unavoidable in low- and middle-income
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countries (Nguimkeu and Zeufack, 2019; Rodrik, 2016, 2018) — but this
debate has not questioned what counts as industrial. The broad classifi-
cation of economic activities has been treated in this literature as largely
immutable. Similarly, work on economic sophistication, for example in
the Atlas of Economic Complexity (Hausmann et al., 2014; Hidalgo and
Hausmann, 2009), rests on the interpretation of trade data derived from the
standard classification systems which, as we show below, import inappro-
priate assumptions about the characteristics of particular kinds of economic
activity.

Systems of economic classification such as the International Standard
Industrial Classification of All Economic Activities (ISIC) do undergo
periodic revisions, each revision representing one adjustment in a long evo-
lution of definitions, measurement and classification of economic activities
(UNSD, 2008: ix; see also Smith and James, 2017). But this article questions
how far these revisions have gone to address fundamental changes in global
production, especially changes in technologies and in the organization of
production. We argue that the boundaries between ‘sectoral’ activities have
become increasingly blurred as manufacturing, services and agricultural
activities overlap, integrate and become imbricated in one another.

A relatively well-known instance of this is ‘servicification’ (Baldwin
et al., 2015; Lodefalk, 2017), whereby a growing share of the final market
value of goods is accounted for by service activities (logistics, marketing
and branding, research and design, etc.). In this article we focus specifically
on a different, less-studied set of activities which breaches the categorical
boundaries between agriculture and industry (and in fact services too) that
we identify as the ‘industrialization of freshness’.

Most non-mainstream economists classify goods produced in the manu-
facturing sector as particularly important for economic development,
because the manufacturing sector is believed to have the production and
demand characteristics most likely to fuel growth and structural change.
Manufacturing output, in terms of Kaldor’s (1967) growth laws, is causally
linked to overall GDP growth, to productivity growth within manufactur-
ing, and to productivity growth outside manufacturing. Both static (largely
within-firm) and dynamic (more general, between-firm) economies of scale,
and the scope for forward and backward investment linkages (Hirschman,
1958), have often been regarded as more concentrated in manufacturing than
in any other economic activities. At the heart of much structuralist develop-
ment economics, in particular, has been the idea that the income elasticity of
demand for manufactured goods is significantly higher than that for primary
commodities (Ocampo et al., 2009: Ch. 4).

Our argument in this article is that a definition of the special characteris-
tics of manufacturing activities that lend themselves to growth-accelerating
interventions (targeted industrial policy) should build on an understanding
of the full range of activities across which these characteristics apply. We
argue that many of the properties and benefits believed to be associated
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with ‘the manufacturing sector’ can also stem from the production of high-
value agricultural ‘fresh’ goods.1 We claim on the basis of Ethiopian, South
African and other evidence that the labour-intensive assembly of ornamental
plant cuttings and chilled blueberries, for instance, is no less technologically
complex than piecing together T-shirts, jeans and sports shoes in turnkey
factories. Some of this complexity relates to the ‘narrow margin for failure’
(Hirschman, 1967) that is a characteristic of global markets for agricultural
goods with a high income elasticity of demand (see below).

If developing countries can expand their exports into markets with a high
income elasticity of demand, then revenue from these exports may help ease
the balance-of-payments constraint on their economic growth. Thirlwall
(2011) argues that a country’s growth is determined by its rate of growth
of export earnings combined with the income elasticity of demand inter-
nationally for the goods it exports, and by the rate of growth of imports and
the domestic income elasticity of demand for imports.2 Thirlwall provides
the theoretical framework for our discussion of the need for a policy focus
on increasing exports of high-value and fresh agricultural exports in low-
and middle-income economies. Our policy conclusions are consistent with
the fact that different goods have different production and demand charac-
teristics.3

We begin with a discussion of the rationale for our fieldwork methods, be-
fore highlighting the theoretical and practical differences between research
strategies that rely on officially published international statistics and our own
primary research, which builds both on Young’s insights into ‘roundabout’
production (1928) and Hirschman’s understanding of linkages (1958).4 We
then suggest that because high-value agricultural exports can be shown to
have many properties historically associated with capitalist manufacturing,
they ought to be included in the viewfinder and range of industrial policies
that aim to accelerate structural change.

After analysing the flaws in the long-established simple sectoral div-
ision of activities, we set out a new and different foundation for analysing

1. The ratio of value to volume of exports (the V-V ratio) provides an indication of the extent
to which the product can be considered relatively ‘high value’ (World Bank, 2004: 8). Cut
flowers, fish, dairy, and some fresh fruit and (miniature) vegetables have higher export V-V
ratios than do commodities such as cereals. The V-V ratio for a product can change because
of changes to the product itself that increase its value, such as quality improvements, or the
introduction of new varietals as a result of research and development.

2. The evidence supporting this proposition is strong (Pérez Caldentey and Vernengo, 2019).
Some of the critics of balance-of-payments-constrained growth models are discussed in
Thirlwall (2019: 558).

3. ‘This obvious point is missing from the one-good aggregate closed-economy models of
mainstream growth theory so prevalent in textbooks’ (Thirlwall, 2019: 556).

4. Roundabout, or indirect, production reflects the way that ‘an increasingly intricate nexus
of specialist undertakings has inserted itself between the producer of raw materials and the
consumer of the final product’, together with ‘an increase in the diversification of intermedi-
ate products’ (Young, 1928: 537–38).
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economic activities, with an emphasis on agricultural exports. We illustrate
our discussion by focusing on two specific examples of the way in which
ISIC sub-categories set up a ‘category error’. We then show how appreciat-
ing the ‘roundabout’ complexity of these export activities leads to a concern
with the many barriers that need to be overcome if government policies are
to address the significance of the industrialization of freshness, in a context
of balance-of-payments-constrained growth.

Our findings lead us to issue a warning to policy makers who promote
sectoral shifts to accelerate structural change: they should not ignore the
risk that failing systems of sectoral classification result in a relative neglect
of agriculture. We stress the dangers in continuing to rely on the familiar,
simple sectoral division of activities because it has become an inadequate
guide to structural change, to the identification of policy priorities and to
export opportunities. The concluding section not only provides a summary
of some of our article’s main arguments but also stresses the limitations of
our methods and the need for further research covering a wider range of
developing economies and activities.

FIELDWORK METHODS IN THE UPPER AWASH VALLEY AND THE
WESTERN CAPE

We decided to study some of the most rapidly expanding export activities:
the production of avocados, macadamia nuts, blueberries, herbs, poinsettia
cuttings, passion fruit, citrus and deciduous fruit and more.5 Do they match
their characterization in the Harvard Growth Lab’s Atlas of Economic
Complexity? Are they accurately described and classified in international
classification systems? What might be the policy implications of a readjust-
ment in our understanding and classification of these activities? More
specifically, what are the organizational and technical requirements of
competing in international markets for high-value agricultural commod-
ities, what skills and accumulated learning are involved, and how do these
shape the constraints that face the firms (and economies) engaged in these
markets?

The evidence we collected to explore these questions came from two
separate projects: one in South Africa in 2015 and one in Ethiopia in 2016–
18. The first project was designed originally to identify the contribution that
high-value agricultural exports could make to employment and the balance
of payments in South Africa (Cramer and Sender, 2015). We carried out 33
interviews with farm owners and managers, mainly in the Western Cape but
also in Limpopo and Mpumulanga Provinces, as well as with policy offi-
cials, investors and exporters based in Gauteng Province (in Johannesburg,

5. Data on export volumes and technological innovation in these activities are regularly re-
ported at: www.freshplaza.com/
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Pretoria and the industrial zones in between). Our interviews focused on
crops including citrus fruit, deciduous fruit, blueberries, avocados and
macadamia nuts. The second project, in collaboration with the Ethiopian
Development Research Institute in Addis Ababa and funded by the Agence
Française du Développement, had similar objectives and focused chiefly
on producers of flowers and plant cuttings, vegetables such as green beans,
herbs and passion fruit, although we also interviewed mango, grape and
tomato producers supplying the domestic market, and other horticulture
firms. Our 30 interviews were concentrated in the Upper Awash Valley, in
farms close to Bishoftu (Debre Zeit, some 50 km east of Addis Ababa), and
on the road south from Bishoftu to the floriculture centre of Ziway (where
we had previously done extensive labour market survey work and producer
interviews). Further follow-up field visits were planned, but violent protests
and attacks, including on some of the farms in our sample, made it unsafe
to travel.

Interviews were semi-structured, and we adopted a purposive and
snowballing method for identifying and selecting interviewees, while also
drawing on enterprise lists provided by producer associations and research
institutes. Our sampling was guided by the simple principle of trying to
identify ‘the best’ producers in each country, in terms of quality, productiv-
ity, technological sophistication and recent rates of growth of export volume.
Senior figures in producer associations, in government agencies, and in
firms importing inputs like irrigation equipment, as well as international
investors and the leadership of Ethiopian Airlines, all helped to identify ‘the
best’ producers.

We chose this type of small purposive sample partly because the inter-
national evidence (especially from Chile and Colombia and also from
Kenya) suggests that successful integration into global horticultural value
chains depends on a handful of ‘export superstars’ (Moran, 2018; see also
Cramer and Sender, 2015 on South Africa).6 There are empirical similarities
between successful supply chain creation in manufacturing and horticul-
ture in developing economies: success in both activities requires ‘export
superstars that are born big, start out as highly productive firms, and
grow fast’ (Moran, 2018: 3).7 Indeed, the increasing role of international
standards (phytosanitary, quality, voluntary ‘ethical’, etc.) has only led to
a greater concentration within horticultural production. For example, in
2004 smallholders dominated Kenyan horticulture exports, but by 2011
the smallholder share of export revenue had fallen to less than 30 per cent

6. Similarly, Easterly et al. (2009) found that exports tended to be highly concentrated in a
handful of ‘big hit’ exports in successful economies, but they focused exclusively on manu-
facturing. The international evidence is that the industries that are becoming more concen-
trated are those with faster growth of productivity and innovation (Autor et al., 2020).

7. Ethiopia’s domestic fruit and vegetable market has been dominated by one huge ‘Ethiopian’
conglomerate owner.
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(ibid.: 12). It is no wonder that all the export agribusiness managers we
interviewed struggled with their efforts to promote smallholder out-grower
schemes, which appeared to be more significant as a political gesture than
as a productive strategy.

A Theoretical Case for Investigating Intricate and Roundabout Production in
the Field

This research design differs from the work from which, for example, Haus-
mann et al. (2014) develop their Atlas of Economic Complexity. As noted
above, the economic complexity research effectively works as a method of
‘ex-post mapping’ (Andreoni and Chang, 2019), assessing the degree of
sophistication of economic activities from the evidence that is published in
standard international trade classification. The type or category of a product
(rather than the design, branding, tasks and technologies used in its pro-
duction) determines its sophistication or ‘complexity’. But such a measure
cannot explain why certain products (for example, Jamaica Blue Mountain
coffee, rubber Havaiana flip flops, a Hermes leather handbag) are differ-
entiated to such an extent that they command vastly higher prices than the
average price within a given ‘product’ space. Below, we show in detail how
particular ‘fresh’ agricultural products are significantly more complex than
suggested by their codes in international classification systems. Moreover,
while agriculture is typically shown on these product maps to be simple
and ‘distant’ from more ‘complex’ sectors (and thus less likely to facilitate
productivity-enhancing linkages), the extent to which complex tasks are
embedded within ‘fresh’ production suggests that the cartography of com-
plexity in the Atlas published by the Harvard Growth Lab is distorted. We
hope that our fieldwork complements this widely quoted work on economic
complexity and contributes to analytical and policy debates.

Our interviews with Ethiopian, Dutch and Israeli farm managers estab-
lished that many high-value agricultural export activities are highly sophis-
ticated, to the point that they meet a reasonable definition of what it is to be
‘industrial’ (Ho, 2016). They entail the insertion of an ‘intricate nexus’ —
as Allyn Young (1928) had it — between the commodity and its form as a
final consumption good (and in fact extending to the origin of the commod-
ity itself through genetic plant stock development and adaptation), even if
the final product appears on the retail shelf as if it had simply grown on and
been picked off a tree, trellis, bush, or row of plants. Young’s intricate nexus
was a function of what he described as ‘capitalistic and roundabout’ produc-
tion (ibid.: 531), effectively an aspect and extension of Smith’s discussion
of how the division of labour and specialization depend on the extent of
the market. The production in Ethiopia of herbs such as basil, for example,
involves a string of processes and inputs besides labour and capital. We ob-
served basil producers using computerized fertigation equipment, specialist
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packaging that was the result of decades of research and development
(R&D) investment, different types of cold storage facility, a mechanized ro-
tating table passing the product of one person’s work (for instance, snipping
a bunch of basil) to another (binding), along with equipment for testing
the phytosanitary condition of the herbs, barcoding technology for precise
traceability, extended visits from experienced Israeli, Indian and Ecuadorian
technicians, and so on. None of these — or the training packages for skilled
labour in managing logistics, cold storage control, plant stock aptitude for
local soils and climate, etc. — would be designed or produced for just one
herb-producing firm in Ethiopia, or even exclusively for herbs anywhere.
Rather, they evolve over time as related — intimately connected, as Mar-
shall might have put it (1920) — activities further extend market size and
open up opportunities for profitable specialization, product differentiation
and the division of labour.

Young’s roundabout production and intimate nexus, the ongoing inter-
play of market size and specialization, are the terrain on which Hirschman’s
(1958) ideas of linkage effects were later developed. For Young himself they
were the heart of the increasing returns central to capitalist dynamics: ‘the
principal economies which manifest themselves in increasing returns are
the economies of capitalistic or roundabout methods of production’ (1928:
531). What we found, and show in more detail below, is that the scope
for linkages and broadly conceived economies of scale and scope, which
are often thought to characterize manufacturing industry in particular, are
increasingly characteristic of high-value agriculture.

This is not the same as what is more conventionally included in
‘agro-processing’. Agro-processing may involve the transformation of an
agricultural product through combination with other substances, essence
extraction, pulping, milling, fermenting and brewing, drying, etc. Rather,
what we observed involves the production of goods in pursuit of quality and
efficiency and to maximize the gains of ‘freshness’.8 We saw just-in-time
production, and farm-to-plate systems, which may involve the manipulation
of time (based on research to tweak ripening rates or the ‘window of non-
perishability’). Thus, we distinguish such production from agro-processing
and refer to these activities as the ‘industrialization of freshness’. This
industrialization of freshness is partly a result of a ‘complexification’ of
agricultural supply chains generally (Muyanga et al., 2019: 24) and the digit-
alization of farming, which some argue is the ‘most significant change to
occur in the food system since the Green Revolution of the 1950s and 1960s’
(Rotz and Fraser, 2019: 208). Digitalization includes the use of remote satel-
lite data and in-situ sensors to improve the accuracy and reduce the cost of

8. Recent developments in technology and phytosanitary standards represent the latest evolu-
tion of what is another far from immutable category; see Freidman (2010).
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monitoring crop growth and ensuring traceability.9 Such complexifica-
tion of fresh supply chains creates a basis for high value-added product
differentiation not commonly generated in agro-processing.

One implication is that classification systems inappropriately render many
high-value agricultural products as ‘simple’ or basic. Once treated this way,
these products tend not to appeal to development economists or policy offi-
cials as having especially ‘developmental’ properties. By contrast, we argue
that they have many properties historically associated with manufacturing
and that, therefore, they ought to be included in the range of industrial pol-
icies that aim to accelerate structural change.

THE NEED TO REFRESH DEBATES ON STRUCTURAL CHANGE

Many low- and middle-income countries have recently suffered a deepen-
ing of their balance-of-payments constraint on growth and a fall in both
international remittances and wage employment opportunities, especially in
domestic wage employment opportunities for the least skilled and poorest
(Kalantaryan and McMahon, 2020; Wageningen University and Research,
2020). When low-income African economies began to be disrupted by
COVID-19, the larger, vertically integrated enterprises in the fresh fruit and
vegetables (FFV) export supply chains demonstrated much more resilience
and innovation than most of the small producers and traders in the domestic
FFV chains (Van Hoyweghen et al., 2021). Designing effective policies on
the basis of country-specific constraints on export expansion is becoming
increasingly important as, in the wake of COVID-19, the high-value agri-
cultural export products on which we focus may offer a lifeline to large
numbers of people seeking seasonal and permanent rural wage employment.

In development economics the sectoral classification of activities has been
used to understand and compare patterns of structural change. Ideas about
the different properties of discrete categories of economic activity were
supposed to lead to insights into the dynamics of long-run growth, structural
change and sustainable improvements in welfare. ‘Broadly speaking, [struc-
turalist development economists] emphasized that productive sectors are
different in their potential to generate growth and development’ (Gala et al.,
2018: 1). Shifting a rising share of the labour force into higher productivity
activities — typically those characterized by increasing specialization,
learning by doing, and economies of scale — is at the heart of the process
of development discussed by Lewis (1954).

9. It also includes the Weedscout App that automatically recognizes weeds, insects and crop
diseases on the basis of a photo taken by a mobile telephone. This is currently being targeted
on farms in Africa to reduce agro-chemical applications and minimize the risks of residues
that restrict access to important markets (Menne, 2019).
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Unfortunately, the ‘Lewis model’ has been misleadingly read as a shift
out of agriculture and into urban manufacturing. This, together with the
traditional understanding of Kaldor-Verdoorn insights into the contribution
of manufacturing to rapid economic growth, has often led to a relative
neglect of agriculture. Meanwhile, the tendency to neglect agriculture as a
source of export revenue is sometimes compounded by a fatalistic belief in
the Prebisch-Singer hypothesis of a secular decline in the net barter terms of
trade faced by primary/agricultural commodities.10 However, the shift from
low to higher productivity activities might just as well take place within
agriculture as away from agriculture. There is immense scope for dynamic
technical change and for raising agricultural productivity in low-income
countries (Luan et al., 2019; Mueller et al., 2012), not just by adopting
higher yielding cereal varieties, more fertilizer and irrigation, but also
through the industrialization of freshness.

Furthermore, the demand characteristics of many agricultural goods are
far more favourable (for export potential and employment opportunities)
than is often acknowledged. Rising incomes lead to shifts in demand and
the income elasticity of demand for ‘non-nutritive attributes [of food] —
appearance, safety, storability, taste, variety, as well as perceived environ-
mental or social attributes associated with the production process (e.g., Fair
Trade, organic) — is much higher than for nutritive attributes’ (Barrett et al.,
2019: 5). The global rate of growth of demand for ‘high-quality’ foods
and for more nutritious, perishable vegetables, fruits and animal products
is much higher than for staple cereals, legumes and tubers, and has been a
powerful driver of agricultural supply chain changes. By 2004 the value of
horticultural exports of fruit and vegetables from developing countries had
already reached US$ 70 billion (Moran, 2018: 1). Since then, multinational
investor and retailer-supervised supply chains in the vegetable and fruit
business — sorted, graded, washed, and sometimes packaged or processed,
shipped ready-to-eat with traceable bar-codes — have become, alongside
cut flowers, multi-billion dollar industries.11

In wealthier countries, rising incomes may not lead to increasing calorie
consumption but do produce additional spending on ‘diet diversification,
improved quality, convenience, or … food which satisfies consumer values
such as organic, fair trade, or animal welfare’ (Regmi and Meade, 2013:
167). There has also been a fundamental shift in diets globally — in
low-income as well as high-income countries — involving a shift to more
purchased food consumption, consumption of more perishable foods, and
more foods processed or those prepared away from home (Muyanga et al.,
2019: 22). Total demand for some food product categories (in Africa,

10. A critical discussion of the evidence for Prebisch-Singer in sub-Saharan Africa is provided
by Cashin and Pattillo (2006); see also Cramer et al. (2020: Ch. 5).

11. For example, horticulture exports from Kenya — both cut flowers and packaged vegetables
— amounted to more than US$ 1 billion in 2015 (Moran, 2018: 2).
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Asia and Latin America) ‘can double in five years and quintuple in ten’
(ibid.: 26).

The Failing System of Sectoral Classification

Classification can always be criticized, since it involves the imposition of
artificial breaks on what are typically continuous realities, in order to tame
‘the wild profusion of existing things’ (Foucault, 1973). But if a classifi-
cation system helps to reveal analytically useful patterns and to suggest
economic policy initiatives, then it is more likely to be adopted despite
the inevitable difficulties in agreeing coding rules and precise definitions.
The current simple classification by broad sector no longer works well to
distinguish between economic activities.12 There are many data sets and
classification systems that do break down economic activities and sectors
into more refined categories, but our research suggests that these too are
often misleading, based on outdated coding rules.

To give a simple example, what is the most appropriate way to classify
a punnet of blueberries destined for international trade? The blueberries
are not obviously ‘processed’; they are not pulped or juiced, nor skinned or
de-husked or pasteurized, so they look like a classic, albeit ‘non-traditional’,
primary commodity. But they are knowledge intense: they are the result of
costly and highly technical R&D into low-chill genetic plant stock material
(in Australia, California, Chile, Florida and Georgia), combined with co-
dified and tacit knowledge about specific local agro-climatic conditions and
the licensing of intellectual property; they are the product of sophisticated
capabilities in running large-scale agribusiness, sourcing inputs, negotiat-
ing government incentive schemes, managing labour relations, designing
marketing campaigns, making subtle adjustments to the computer systems
managing drip fertigation, lighting and humidity management. And they are
complex in their production, cooling and innovative packaging materials,
in the logistics of just-in-time exporting, and in their sales. Price and
profitability depend in part on popularizing a narrative about health benefits
(blueberries being marketed as a ‘superfood’, high in antioxidants). So it
was perhaps not surprising to hear a South African blueberry exporter lift-
ing a blueberry from its punnet, rolling it between two fingers, and declaring
‘this is a pill’. He regarded his business as part of ‘big pharma’ (Cramer and
Sender, 2015).

Should blueberry production benefit, as in Chile, from public invest-
ment in R&D and infrastructure, and the subsidized allocation of resources
to promote blueberries in large and growing international markets? Many

12. The broad three-sector classification owes a lot to Colin Clark, who ‘continued to stress
and sacralise the three-sector breakdown and structural change in interpreting economic
growth’ (Maddison, 2004: 24).
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policy makers and some development economists would be doubt-
ful, because blueberries are primary commodities grown on farms, not
manufactured in factories; they are not described as manufactured goods
characterized by a large scope for linkages, for economies of scale, for
learning by doing. But this may be wrong. Other economists admit that it
would be ‘useful to refine the standard three-sector focus’ of the literature on
growth, production and structural transformation. They note that some ser-
vices, like healthcare and education, involve massive investment and skill
intensity, and are characterized by high scope for productivity increases,
while other service activities, such as much of retail trade, are very different
(Herrendorf et al., 2014: 929).

An increasing interdependency between manufacturing and services,
evident in analyses of the World Input Output Database (Timmer et al.,
2014), reflects a process of servicification, defined as the increasing share of
the value of final manufactured goods derived from services including logis-
tics, transport, embedded software, branding, design, etc. (Koopman et al.,
2010). This process underlies the dramatic increase in the share of world
expenditure on services, which rose from about half of global expenditures
in 1970 to 80 per cent in 2015 (Lewis et al., 2018: 1). One important impli-
cation for development policy is that the ‘classic focus on factories can be
misleading’ (Baldwin et al., 2015: 28).

The new focus on servicification has encouraged discussion of the break-
down of barriers between manufacturing and services, but it is still often
assumed that these two ‘modern’ sectors are distinct from agriculture. For
example, Gala et al. (2018: 2) admiringly quote Adam Smith: ‘The nature
of agriculture, indeed, does not admit of so many subdivisions of labour,
nor of so complete a separation of one business from another, as manu-
factures (Smith, 1994, p.7: Book 1)’. This leads to the astonishing claim
that: ‘Specializing in agriculture and extractive industries does not enable
… technological evolution’ (Gala et al., 2018: 2). But agriculture no longer
fits Smith’s diagnosis, nor in fact that of Hirschman (1958: 109) who also
argued that there was far less scope for forward and backward linkages in
agriculture than in manufacturing.

In parallel to the rise of agribusiness and ‘the industrial organization of
food’ (Barrett et al., 2019: 4), there has been an industrialization of fresh-
ness. The blueberry example is one among many. A fresh orange exported
from South Africa to the EU would seem to be a primary commodity and
would be classified as such in the ISIC system (under A in ISIC), while
a carton of orange juice might be regarded as more high-tech and as a
manufactured product (C.103 in ISIC). Yet the carton of orange juice is
industrially simple and uses low-quality oranges that fail to meet the strin-
gent quality standards for international trade in fresh oranges (interviews
with South African citrus producers, September 2015). Securing a reliable
supply of high-quality fresh oranges for the EU or other demanding markets
is more complex and more technically difficult than producing a carton
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of orange juice. Similarly, producing a bottle of avocado oil involves less
complex technology and skills than delivering fresh, blemish-free and
ripe-within-three-days avocados to EU supermarkets.13

The industrialization of freshness is the complement of servicification,
and it helps to show that many efforts to develop economic analysis of
exports on the basis of simplistic definitions of ‘processing’ are barely ‘fit
for purpose’. One of the most influential of these efforts has been made by
Wood (2017: 9), who misleadingly asserts that ‘Processed primary exports
are … clearly more skill-intensive than unprocessed primary exports’.
Wood’s generalization is not based on a ‘clear’ view of the data. In terms
of the example above, he ignores the skill intensity required for success
in exporting fresh oranges to EU supermarkets, and his analysis suggests
that exporting processed orange juice is more skill intensive. Similarly pes-
simistic conclusions concerning the economic consequences of exporting
unprocessed agricultural commodities have been derived from an economet-
ric study based on an equally misleading assertion: ‘Agricultural industries
are homogenous in the UNCTAD data, and so we treat agriculture as
undifferentiated by skill’ (Blanchard and Olney, 2017: 169).

The Economic Complexity Index and Other Recent Efforts to Refine
Categorical Distinctions

In response to the shortcomings of the standard three-sector classification of
economic activity, a number of attempts have been made to refine categories
or introduce new ways of distinguishing among outputs. One influential
exercise designed to reveal key patterns, dynamics and trends in the global
structure of production is the work on economic complexity (Hidalgo
and Hausmann, 2009). Complexity is defined in terms of the ‘multiplicity
of knowledge’ embodied in outputs and as expressed in the composition
of output. The Atlas of Economic Complexity shows that richer countries,
apart from a few outliers, produce more complex outputs than lower-income
countries. Countries are expected to produce and export most easily a range
of goods that are closely related to what they already produce: patterns of
production and trade are path dependent, although it is admitted that some
middle-income developing countries may begin to shift away from the ‘nor-
mal’ path, growing faster and producing outputs less closely related to what
they already produce (Pinheiro et al., 2018: 3).

There is some circularity in the definitions of complexity. Economies
are complex if they produce complex goods. Knowledge-intense places are
‘those that produce knowledge intense activities, and knowledge intense

13. As argued by the CEO of Granor-Passi Pty Ltd., the leading fruit processor in South Africa,
and by the Managing Director of Westfalia SA (part of Hans Merensky Holdings), the
leading producer of avocados.
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activities are those produced by knowledge intense places’ (Pinheiro et al.,
2018: 5). When confronted with evidence that some countries have a much
higher Economic Complexity Index (ECI) than their income per capita
would predict, and appear to have strayed from the path suggested by their
historic comparative advantage by shifting into ‘unrelated’ products before
becoming classified as high-income economies, the policy recommenda-
tions remain cautious and conventional: ‘these results do not imply that
all countries are able and should [sic] invest in unrelated variety growth’
(ibid.: 24).

This caution reflects the fact that the bulk of the economic complexity
literature implicitly relies on a version of the augmented Hecksher-Ohlin
factor endowment approach to comparative advantage. Some of those who
stress the dangers of ‘defying comparative advantage’ are pessimistic about
the sustainable results of exporting products that are not as labour intensive
as a country’s existing endowment of labour suggests they should be. Like
the old theorists of technological dependency, they believe that the medium-
term results in most low-income developing countries of defying compara-
tive advantage by attracting foreign direct investment into complex process-
ing industries ‘could well hinder further transformation of the productive
structure by locking the economy into a specialization trap in assembly
industries’ (Lectard and Rougier, 2018: 105).

The ECI is built in reverse; the starting point is to use recently pub-
lished international trade data to find ‘revealed comparative advantage’ to
proxy for the sophistication of the structure of production. One commonly
acknowledged problem with this is that the data on trade may lead to an
under-appreciation of complexity in those economies that have large do-
mestic markets, produce a diverse range of outputs, but are not big exporters
of diverse goods. Another difficulty is that this approach makes assumptions
about the complexity of products, and about their level of embodied tech-
nical knowledge (codified and tacit) without direct observation of granular
production processes. This approach risks failing to pick up some forms
of complexity and sophistication. The lack of a sufficient level of disaggre-
gation in international data sets compounds the problem, leading to ad hoc
empirical analysis, as acknowledged in some of the literature (Gala et al.,
2018: 3). This ‘product space’ approach also fails to acknowledge that ex-
isting maps of product space for advanced industrialized economies are not
‘natural’ but rather are themselves the product of prior industrial policies
(Andreoni and Chang, 2019: 140). Indeed, many countries and individual
firms have successfully diversified into ‘unrelated’ rather than proximate
activities and products (ibid.), contrary to the recommendations generated
by the product space approach.

An illustration of these difficulties is the treatment of Brazil, which is said
to show ‘no productive structure improvements … one of the worst dynam-
ics of ECI among emerging countries in recent years’ (Gala et al., 2018: 4).
But this assessment appears to flow from a prior definition of agricultural
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production as lacking complexity. It is difficult to explain the rise of sev-
eral world-class Brazilian multinational corporations without recognizing
that many of the country’s most dynamic activities have precisely been in
very large-scale, knowledge-intense, technically sophisticated and innova-
tive agriculture (OECD/FAO, 2015: 62). Its export success owes a lot to the
integration of agriculture with manufacturing (Safdar, 2015), and was also
based on the choice to provide generous public funding to R&D and ser-
vices (often relying on government services, which are arbitrarily deemed
by many complexity scholars to be less sophisticated than private services).

Other recent literature makes some progress in overcoming the dismissive
analytical assumptions about the sophistication of agriculture and its role in
structural change. Divanbeigi et al. (2016) summarize how structural trans-
formation has taken place within agriculture through modernization and
technical change, rising productivity and increasing integration with other
sectoral activities. Mendez-Ramos and Paustian (2017) distinguish between
‘primary’ and ‘manufactured’ agribusiness, on the back of empirical ana-
lysis showing the huge and rising significance of agribusiness trade in the
growth of developing countries in recent decades. But problems in defining
‘primary’, ‘unsophisticated’, ‘simple’, or ‘un-complex’ processes and
activities remain. For example, in modern agricultural production even the
distinction between ‘harvesting’ and ‘processing’ is not clear cut; in the
USA it has been suggested that harvesting be defined to include extremely
sophisticated (quasi-processing) operations, such as: ‘cooling, field coring,
filtering, gathering, hulling, shelling, sifting, threshing, trimming of outer
leaves of, and washing raw agricultural commodities grown on a farm’
(US HHS and FDA, 2016: 8).

Young and Hirschman on Shifting Patterns of Capitalist Production

The historical evolution of manufacturing and industrial processes has long
been reflected in shifting analytical perspectives. An early example is Adam
Smith’s analysis and classification of different types of division of labour,
including the division of labour in the production of specific goods, such as
a woollen coat (Smith 1776/1979: 22–23). Later, Marx was able to describe
the transition to large-scale industrial capitalism, emphasizing a tendency
towards economies of scale within specific firms and the integration of
large-scale production (Ho, 2016). A complementary tendency to industrial
differentiation, the splitting of complex processes into sets or chains of sim-
pler processes, was emphasized by Young (1928) who regarded it as obvious
that ‘over a large part of the field of industry, an increasingly intricate nexus
has inserted itself between the producer of raw materials and the consumer
of the final product’ (ibid.: 538). From Young’s perspective, whether or
not production takes place in factories matters less than what forms of
industrial organization are at play and how roundabout production is. We
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consider this perspective a more useful approach to understanding produc-
tion and to classifying types of exports than the factory focus used by Wood
and Mayer (1998: 6), for example.

Hirschman came to accept that there are many more backward and for-
ward linkages — as well as fiscal and consumption linkages — associated
with agricultural production than he had initially supposed (Adelman,
201414). But neither Hirschman nor others anticipated the extent to which
the sophistication of roundabout production processes and complex forms
of industrial organization might move into agriculture. An ‘increasingly
intricate nexus’ is currently inserting itself between African rural producers,
of a fresh orange, blueberry, avocado or poinsettia, and the consumers of the
final product in the supermarkets of advanced capitalist economies. More-
over, the development of these high-value fresh products appears to depend
on technological innovations within the agricultural sector itself. Labour
productivity has increased not only because more workers shift out of low-
productivity activities, but also because of productivity improvements within
individual agribusinesses.

DIRECT OBSERVATION OF PRODUCTION AS A BASIS FOR
CLASSIFICATION

Drawing on two types of agribusiness export activity in Ethiopia — plant
propagation and the manufacturing of juice — we show how a fine-grained
observation of productive activities suggests a basis for rethinking the im-
plications of the increasingly roundabout character of agricultural exports.

Plant Propagation (ISIC Rev.4: A.013)

The asexual propagation of plants, by cuttings or division, is misleadingly
assumed in the ISIC system to be a simple agricultural process. But once
a certain scale is introduced and a level of care applied to generate higher
productivity while meeting international phytosanitary requirements, propa-
gation becomes an extremely roundabout, intricate process. Among the
requirements of production are compliance with EU sanitary and phytosani-
tary standards (which in turn mean purchase, monitoring and cleaning of
workwear, pest control, regulation and sanitary treatment of footwear and
passage between sections of a production plant, etc.), traceability technol-
ogy, temperature and humidity control, water treatment, fertigation, logistics
and transport equipment and processes, workforce training, chemicals, plant
stock expertise, branding and much more. Processes depend on the specific

14. Adelman’s book brings together 16 of Hirschman’s essays, each with a short introduction
by Adelman.
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plant and where it is grown. In Ethiopia, for example, there are perfect nat-
ural conditions for propagating pelargoniums but to propagate higher-priced
plants such as poinsettias the air is too dry so different techniques and
processes must be applied to increase and manage humidity.

Two of the most successful exporting firms that we interviewed in
Ethiopia use reverse osmosis (RO) technology to remove unwanted par-
ticles (especially bicarbonates) dissolved in water. In 2016, it cost around
€ 150,000 to buy an RO machine, and € 30,000 to change an RO membrane,
which has to be done every 12–24 months.15 Under plastic greenhouse
canopies, elaborate piping along the ground and up into the metal frames
enables precise regulation of water and nutrients, of misting to maintain
humidity levels required for poinsettia plants, and of light. Plants are
‘tortured’ (as the owner of one European-owned firm in the Upper Awash
Valley agreed in May 2016) by regular spates of (radium bulb) light on and
off, a form of sleep deprivation for the cuttings. A 12-hectare propagation
farm invested € 50,000 on a single piece of equipment to produce fine mist-
ing in one of its many greenhouses. Producing plastic greenhouse coverings
has taken years of R&D; each plastic sheet has seven layers, including UV
filters.

Adhering to strict phytosanitary rules regulating market entry into the EU
involves, among other things, careful management of clothing and of move-
ment between greenhouses or between a greenhouse and other parts of the
farm. These rules add to the demands for labour supervision, which comes
to form part of the know-how that sets a parameter for judging the optimal
size of a cuttings farm. Profitability requires ‘guard labour’ (Bowles and
Jayadev, 2004) and technology. We did a rough count of about 50 com-
puters in the rural administrative offices of the propagation farm which
was, in early 2018, in the process of switching from fingerprinting to face
recognition technology to control the movement of labour on site.

The nexus of activities, mechanisms and processes inserted between the
raw commodity (the origins of the mother stock plant) and the final con-
sumer is an intricate one. The ‘assembly’ of a poinsettia involves a great deal
of machinery (computers, power plants, RO machines, tractors, misting and
fertigation equipment, soft plug production, steaming of the soil to disinfect
it, laboratory testing facilities, cooling the cuttings to 4 degrees for 24 hours,
careful maintenance of refrigerated trucks). Firm managers accumulate and
deploy tacit knowledge (knowledge acquired on the job, particular to
the insights and experience of those engaged in production in a specific
time, place and context) — about localized agro-climatic conditions and

15. Based on interviews (May 2016); according to one commercial estimate, a 30–50 gallon-
per-minute (GPM) commercial-quality reverse osmosis membrane system may cost around
US$ 200,000, though higher GPM high-end systems can be considerably more expensive
(www.samcotech.com/much-reverse-osmosis-nanofiltration-membrane-systems-cost/; ac-
cessed 11 November 2019).
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variations, about labour relations and supervision requirements, about ‘the
market’, about sources of efficiency in the organization of production, and
about the broader policy environment, institutions and ethnic politics in
Ethiopia that affect their operations.16 This combines with a great deal of
technical expertise acquired in universities and on the job. For example,
articulated and tacit technical knowledge have gone into the ‘50 years
of breeding’ (interview with firm manager, February 2018) to produce a
mother stock of 10 plants held in Ethiopia by one European-based multi-
national. Plant propagation embodies a ‘multiplicity of knowledge’ that
runs counter to the assumptions of the Atlas of Complexity. There are also
multiple, complex linkage effects between on-farm plant propagation and
packaging, input production and supplies, capital goods, work clothing pro-
duction, transport, logistics, and the development of cold storage and freight
facilities at Addis Ababa’s Bole International Airport (see below).

Adapting Young, we might say that, with increasingly roundabout pro-
duction, not only representative firms and industries, but whole classes of
a sector ‘lose their identity’. Agricultural production involves both sophis-
ticated services and complex manufacturing. The difficulty in classifying
plant propagation (given the weaving together of manufacturing, agriculture
and sophisticated services) was brought home to us in February 2018, near
Ziway, Ethiopia, by the manager of one firm which propagates branded
ornamentals and whose offices were papered with the expensively produced,
glossy branding and advertising posters of the linked multinational firm.
‘We used to think we exported flowers’, he said. ‘Now I realize we are
selling emotion’.17

Manufacture of Juice (ISIC Rev.4: C.103)

Manufacturing fruit juice (and pulps or purées) might seem a step up in
sophistication from simple agriculture. Certainly, the process for juicing
passion fruit or mangoes is usually broken down into a series of intricate
stages, each requiring specialized equipment. Condensing juice into con-
centrate requires even more sophisticated and costly evaporator machinery.
It is this machine-mediated process that appears to qualify juicing as indus-
trial; but it is managing production in the fields to ensure a reliable supply
of high enough quality passion fruit (or mango) in the first place that makes
this business particularly complex, sophisticated and difficult.

A clear illustration of the difficulty of overcoming production problems
outside the factory and in the field is the fact that one large passion fruit firm

16. On tacit knowledge, see Dampney et al. (2002).
17. There is indeed a rising interest in ‘sensory branding’ and the appeal to the affective in

marketing, studied in the relevant literature (see, for example, Duffy and Hooper, 2004;
Rossiter and Bellman, 2012).
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(financed by the International Finance Corporation) has never been able to
run its expensively acquired condensing machinery. Moreover, on this farm,
as in other related enterprises in Ethiopia, capacity utilization of all the juic-
ing/processing equipment has always been very low, because of inadequate
and erratic production and throughput of raw materials (interviews with
producers, producer associations and research institutions in Addis Ababa,
Ziway and the Upper Awash Valley, May 2016 and February 2018). Of
course, problems of inadequate supply of fruits are not confined to Ethiopian
high-tech processing factories. Aliko Dangote, who has a successful record
of managing sophisticated cement factories, had much less success when he
invested in an up-to-date tomato paste factory (costing about US$ 12.5 mil-
lion). This Nigerian factory has never been able to operate at anything like
full capacity and has been idle for most of the past five years; the production
record of Sam Jonah’s tomato processing factory near Port Elizabeth has
been equally dismal (Laessing, 2017; Laing, 2016).

Passion fruit provides an excellent example of a feature common across
much high-productivity agribusiness: most farm operations involve exact-
ing just-in-time production processes. In agriculture just-in-time production
depends on tacit knowledge as much as on the more readily codified and
transferrable knowledge in auto-assembly. Across hundreds of hectares,
trellises with the right tautness of wires between poles bear the weight of
passion plants. To prevent the drooping tendrils reaching the ground and
to maximize fruit bearing, the plants need continuous pruning. Apart from
a lull of a couple of months, the fruit must be harvested every day. Key to
the process is the daily hand cross-pollination, that is, pollinating between
flowers on different plants which grow opposite each other on different
trellises. This hand pollination must be done within a one-hour slot each
afternoon. Supervisors must monitor flowering quickly and precisely across
a large area and manage the labourers trained as pollinators. Large-scale
hand pollination, daily pruning and harvesting, in variable climate condi-
tions with troubled access to water is what really presents a challenge of
complexity to even the most skilled managers and their (in this case global)
financiers.

Infrastructure and Government Services at the Heart of High-value Exports

Horticulture exports embody another dimension of complex, cross-sectoral,
roundabout economic activity through their reliance on high-tech logistics
and transport. With International Trade Centre (ITC) data suggesting that
the value of Ethiopia’s horticultural exports in 2017 was very much greater
than the value of more ‘traditional’ manufactured exports, it seems likely
that the horticulture export sector has created greater demands and pressures
for the development of up-to-date transport and logistics in Ethiopia than,
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for example, the textile and leather sectors.18 Delivering freshness requires
cold storage and just-in-time air delivery. In Hirschman’s (1967) terms there
is a ‘narrow margin for failure’; a delayed delivery of textiles or leather
goods might cause substantial financial loss and reputational damage but is
unlikely to be disastrous. A good example of how problems in infrastruc-
ture can compromise the delivery of freshness is provided by the enduring
difficulties in South African shipping ports. A ‘state of absolute chaos’ at
harbours in Port Elizabeth and Ngqura in 2019 (shortages of cranes and con-
tainers, slow turnaround times, labour disputes) was ‘inflicting unbelievable
damage on the citrus industry’ in the country in late 2019.19

In Ethiopia, through complex linkage and feedback mechanisms, the
demands of horticulture have both contributed to and been supported by the
remarkable growth of a state-owned enterprise — Ethiopian Airlines (EAL),
which is now the leading passenger and cargo carrier in Africa (Oqubay
and Tesfachew, 2019). The initial expansion of the floriculture sector was
facilitated by EAL and at the same time it put pressure on EAL to provide
and expand airfreight facilities (developing the capabilities in transporting
temperature- and time-sensitive products that were necessary for achieving
another ‘roundabout’ leap — towards becoming the largest global vaccine
transporting airline).20 They began by leasing ageing cargo jets, but the
expense, as well as the rapid growth in floricultural exports, led the company
to purchase its own fleet of new freight jets (Oqubay and Tesfachew, 2019;
and interviews with senior management of EAL, February 2018). By early
2018 EAL had eight freight jets and 1.5 million tons of warehouse capacity.
EAL has also developed a joint venture with DHL to integrate itself further
into the logistics global value chain.21

The need for just-in-time delivery has had an indirect political linkage
effect. Senior managers of EAL (and policy officials speaking off the
record) argued that it has prompted EAL to become the focal point in the
long-overdue reform of the Ethiopian Customs and Revenues Authority.
EAL has become the main lobby demanding that the customs authority
expedites transactions, and it is near completing a series of advanced tech-
nology e-customs platforms to facilitate and trace imports and exports. This
development may have a further benefit if it facilitates the timely collection
and analysis of reliable trade data, the lack of which, we suggest below, is a
significant constraint on effective policy making.

18. Data from ITC ‘Trade Map’. Geneva: International Trade Centre (Trade statistics for inter-
national business development): www.trademap.org/Product_SelCountry_TS.aspx?

19. www.freshplaza.com/article/9123535/crisis-at-south-afric/ (accessed 4 January 2022).
20. www.logupdateafrica.com/ethiopian-airlines-carries-35-mn-doses-of-covid19-vaccine-

to-brazil-air-cargo (accessed 4 January 2022).
21. www.aircargonews.net/airlines/freighter-operator/dhl-and-ethiopian-airlines-scale-up-

their-joint-venture/ (accessed 4 January 2022).

http://www.trademap.org/Product_SelCountry_TS.aspx?
http://www.freshplaza.com/article/9123535/crisis-at-south-afric/
http://www.logupdateafrica.com/ethiopian-airlines-carries-35-mn-doses-of-covid19-vaccine-to-brazil-air-cargo
http://www.logupdateafrica.com/ethiopian-airlines-carries-35-mn-doses-of-covid19-vaccine-to-brazil-air-cargo
http://www.aircargonews.net/airlines/freighter-operator/dhl-and-ethiopian-airlines-scale-up-their-joint-venture/
http://www.aircargonews.net/airlines/freighter-operator/dhl-and-ethiopian-airlines-scale-up-their-joint-venture/
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The literature on economic complexity sometimes labels ‘government
services’ as simple and unsophisticated. But the pursuit of profitability in
Ethiopian horticulture and floriculture shows how government services,
including security services, cannot be treated as categorically distinct from
sophisticated agro-industrial exports. Milling about outside the airport
cold storage facilities are armed soldiers. It is mandatory for horticulture
exporters to have state security provision on every truck from farm to cus-
toms point. Farm managers we spoke to were happy with this arrangement,
which meets their expectations about how an effective state can provide the
conditions of accumulation and profitability.

POLITICS AND POLICIES LIMITING THE EXPANSION OF HIGH-VALUE
AGRICULTURAL EXPORTS

We have argued both that existing systems of classification are misleading
and that important dynamics of economic development blur the boundaries
between sectors and categories of product. A greater understanding of this
imbrication of economic activities would help policy officials identify and
support areas of promising intersection and linkage. A more accurate way of
identifying economic activities would also help policy officials design more
coherent and growth-enhancing policies. This is especially true of policy
efforts to design industrial policy in support of accelerated structural change
and productivity growth. Acknowledging the complexity, the knowledge,
the roundaboutness and linkages embedded in much high-value agriculture
may lead to a new priority being assigned to efforts to identify and overcome
the barriers faced by such activities. Below we highlight key policy priorities
which were emphasized during fieldwork.

Inputs, Institutions and Political Economy

It has not been possible to achieve an accelerating expansion of high-value
agricultural exports from Ethiopia or South Africa. An inadequate growth
rate of these exports has threatened the sustainability of Ethiopia’s remark-
able growth and development in recent years, just as a related series of
inconsistent ‘industrial’ policies in South Africa has in recent decades
threatened the political and economic sustainability of development
there (Cramer and Sender, 2015). The list of these problems includes
under-investment in agricultural R&D capabilities, as well as in irrigation
facilities and power supplies and in institutions to promote land tenure
security, as well as the neglect of other aspects of social and physical infra-
structure. These problems are unlikely to be overcome by a simple technical
or economic fix, because the sources of failure to expand new agricultural
exports are fundamentally socio-political. Several decades ago, Hirschman
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(1968: 24) observed the same thing in trying to understand the dynamics of
industrialization in Latin America.

Nothing underscores the political character of barriers to expanding
production so much as land tenure policies, which, for reasons of space, can
be noted only briefly here. In Ethiopia, investors have become embroiled
in deep-running political tensions, which have themselves been framed
increasingly in terms of the competition for resources and political power
between regions and states (Chinigò, 2015; Lavers, 2012; Moreda and
Spoor, 2015), against a longue durée in which, as Clapham (2017) argues,
the source of political power has been concentrated in the central and north-
ern highlands but the source of material reproduction chiefly located in the
‘peripheral’ regions and lowlands. In South Africa land continues to be the
object of political contention and — beyond its role in economic debates —
has become a symbolic focus for broader post-apartheid political divisions
(Hall, 2014; O’Laughlin et al., 2012).

Meanwhile, investing in transport infrastructure is key to expanding
investment in, and export earnings from, high-value agriculture. Ethiopia’s
all-weather roads still cover less than a third of the estimated required
road network.22 The level and quality of investment in road maintenance
has been criticized (Foster and Morella, 2011): one estimate is that only
about 30 per cent of Ethiopia’s rural roads are in ‘good condition’ (Iimi
et al., 2017: 8). A glaring example is the road which heads northeast off the
main road south from Adama and runs through the Upper Awash Valley.
Along this road is one farm that claims to supply 60 per cent of the entire
demand within Ethiopia for fruit, while other farms served by this road
produce passion fruit or ornamental plant cuttings for export. All the large
agribusinesses along the valley complained (in different visits between May
2016 and February 2018) that the authorities had not delivered on a promise
made several years ago to grade the road. Prevarication on grading and
resurfacing the road is one example of a policy failure to prioritize an area
with very high potential for generating foreign exchange and employment
opportunities. ‘The road is everything’, one production manager at a fruit-
processing plant insisted: the poor condition of the road raises maintenance
costs substantially for the 57 vehicles and 10 large trucks the firm owns. An-
other farm packs its main output into aseptic aluminium-lined bags before
these are sent by truck for transport to the Netherlands. The bad road shakes
up the bags, wears through the lining, and causes fermentation. The firm
estimates a regular loss of about 12 per cent of the value of these exports
thanks to the condition of the road.

Poor roads have additional economic costs. Producers in the Upper Awash
Valley complained to us during our repeat visits how difficult it is to attract

22. UNDP (2014: 83) stated that in the 16 years up to 2013, Ethiopia had spent US$ 7.1 bn
on road construction, 77 per cent of which was from internal funds and 23 per cent from
external grants and loans.
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qualified staff to senior posts — partly because of the time it takes to travel
to Adama, let alone Addis Ababa, for better schools, health posts, etc. And,
undermining Marshallian ‘intimate connections’, for one farm the condition
of the road meant forgone prospects for productive clustering. The owners
had hoped a bottling company would set up in the valley, but the bottlers
withdrew from negotiations at least partly due to the poor road.

In South Africa, some large-scale agribusinesses are allocating their own
resources to maintain rural roads, because they cannot rely on local state
agencies to perform the maintenance required. Since 2005, a backlog in
rail investment has resulted in a decline in rail traffic and a switch to road
transport (Williams, 2021). Rural rail branch lines have increasingly been
abandoned; for example, Westfalia Fruit no longer uses ‘the avocado train’
for refrigerated transport to the port (interviews with Westfalia Fruit man-
agement, September 2015), although a functioning rail link could provide
huge cost savings for exporters. The lack of investment in the equipment
used in most of the container ports has also reduced efficiency and raised
the costs of agro-exporting (Cramer and Sender, 2015: 18).

Policy-relevant Data Needs

We have presented some of the production-focused evidence necessary for
a more appropriate understanding and classification of high-value agricul-
tural exports. We have also argued that a more accurate understanding of
these activities would help policy officials to prioritize policies designed
to overcome constraints on activities that have strong potential to be part
of and contribute to structural change, relaxing the balance-of-payments
constraint, and generating employment. But policy officials are hamstrung
by the lack of reliable evidence.

A classification scheme is only as good as the observations that popu-
late its categories. Designing appropriate policies to support the expansion
of ‘industrial’ horticulture in Ethiopia, South Africa and elsewhere in Africa
requires much better data. Policy proposals and economists’ debates on agri-
culture in sub-Saharan Africa would be more useful if they were based on
better data. The most basic understanding of patterns of production and em-
ployment is made difficult by the unreliability of published data on rural
production and employment trends (Cramer et al., 2020; Sender, 2019).

In South Africa, the largest agribusinesses and their associations use their
own funds to collect a few unofficial industry statistics in an effort to com-
pensate for the failure of Statistics South Africa to provide reliable time
series data on the area cultivated and yields for several high-value crops.
There has been no survey in South Africa of the number of farms or the
number of hectares cultivated with flowers, berries, macadamia or other
nuts, despite the fact that, globally, these are growing, high-value markets
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with huge potential for South Africa (and with substantial employment-
creation benefits that are not currently being measured).

Different Ethiopian official sources of data on horticulture do not agree
with each other, and there are differences between trends and levels re-
ported by Ethiopian agencies and international agencies, despite the latter
drawing primarily on Ethiopian official data for their published estimates.
Looking closely at specific data sets compounds these difficulties. Take, for
example, the category for ‘cabbages and lettuces’ (HS070511) as defined in
the Harmonized Commodity Description and Coding System (HS). In the
Ethiopian Horticulture Development Agency data there are more than 20
separate categories labelled either ‘cabbage’ or ‘lettuce’ but no reference
to HS categories. Using the categories ‘cabbage lettuce’, and ‘cabbage
and lettuce’, and using data from international data sets as well (from
COMTRADE and ITC), we were able to produce sharply contrasting
pictures of the level and trend in the volume and in the value of exports of
these products (Cramer et al., 2018: Figure 6).

CONCLUSION

We add the ‘industrialization of freshness’ to the concept of ‘servicifica-
tion’ to advance understanding of changes in global economic activity and
their implications for classification and analysis of structural change. The
idea that there are particular gains to be made from the rapid expansion of
the manufacturing sector has been the basis for industrial policy design. In-
dustrial policy is now championed by proponents across a broader range of
intellectual and ideological backgrounds than was previously the case. But at
the same time there have been rising fears that this is too late, that industrial
policy cannot, in the face of ‘premature deindustrialization’, secure the de-
velopment gains that it did in the past. We add to this debate the finding that
rather more is ‘industrial’ than most observers acknowledge. That may lead
to a readjustment of trends and to less pessimistic expectations — which to
some extent has already been underway in the light of new estimates of real
manufacturing value added and more recent data on previously unrecorded
manufacturing employment (Kruse et al., 2021). If we add the industrializa-
tion of freshness, there is more structural change underway across a broad
swathe of low- and middle-income countries than officially estimated trends
in manufacturing value added as a share of GDP have been able to pick up.

Distinctions between sectors as demarcated by official international statis-
tical publications have largely broken down, the interrelationships between
sectors have deepened, and the variations within each sector have grown to
be much larger than the variations between them. The evidence (internation-
ally and from fieldwork observation) points to the scope for the misalloca-
tion of resources based on a form of category error — the mistaken assump-
tion of development gains (or losses) on grounds of categorical distinctions
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that may no longer be appropriate. We argue that economic analysis needs
to focus more on specific activities and their interconnections than on ar-
tificially discrete ‘sectors’. For as Young (1928: 538) suggested: ‘with the
extension of the division of labour among industries the representative firm,
like the industry of which it is a part, loses its identity’.

What a country produces and exports matters, because production and
demand properties vary and because some economic activities have greater
scope for propelling dynamics of structural change (as well as for gen-
erating export revenue and jobs) than others. This article has found that
high-value agricultural export production in low- and middle-income coun-
tries has production requirements and global demand properties that make it
increasingly complex, imbued with a ‘multiplicity of knowledge’, and rich
in Allyn Young’s ‘capitalistic and roundabout’ production. The implication
is that industrial policy, which aims to stimulate higher-productivity activ-
ities and economies of scale within and between firms and ‘sectors’, should
make greater efforts to support these high-value agricultural exports as part
of the pursuit of structural change and industrialization. This ought to be a
foundation for setting priorities in resource allocation — for example, which
infrastructure spending to prioritize, what R&D activities to support, what
policies to develop for development finance, what monitoring capacity and
data collection needs to focus on, and so forth.

Unfortunately, in both Ethiopia and South Africa, there is little evi-
dence of any concentration of support on those agricultural exports with a
proven capacity to generate significant foreign exchange earnings and wage
employment opportunities. We suggest that effective support to high-value
horticultural/agricultural exports would involve entering a ‘race to the top’
in international trade; and success in this race would need policy officials
to give greater priority to the promotion of champions or star exporters
(Moran, 2018). These suggestions may involve some political risk, but they
do appear to have had an impact on South Africa’s Industrial Policy Action
Plan (Department of Trade and Industry, 2016: 96).

Ethiopia provides a good example of the need for the kind of policy
(re)design suggested by the findings of this research. Some extremely suc-
cessful Ethiopian horticulture firms (employing 800–1,200 workers) can-
not benefit from state support for soil analysis and fertilizer mixes through
the well-funded Agricultural Transformation Agency, because this agency
is focused exclusively on smallholder farmers. Yet these large-scale hor-
ticultural firms also fall outside the domain of industrial policy, which is
currently focused on factories producing leather, garments, etc. They have
not received the same attention from government in, for example, setting up
sector-specific institutes (as for leather and textiles) (Oqubay, 2015).

We argue that international classification bodies like the UN Statistics Di-
vision (UNSD, which maintains the ISIC) need to revisit their coding rules.
This is only one element of a constantly evolving set of practices by which
economic statistics, to support comparative analysis and policy design, have
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evolved for centuries, from the political arithmetic of Petty and King in
the 17th century through Clark and Kuznets’s work on the foundations of
national accounts in the 20th (Maddison, 2004), and beyond (Smith and
James, 2017). For example, since first issuing the broad economic categories
(BEC) data to supplement the Standard International Trade Classification
system in 1971, the UNSD has produced five BEC revisions motivated by
the need more accurately to reflect economic reality.23 Many business sur-
veys in Africa not only need to update their sampling frames much more
regularly, but also need frequent redesigns to accommodate changes in the
classification of economic activities, in the same way that the UK’s surveys
(for example) have been adapted.24

Our findings are limited in that there is far wider scope to probe varying
operations of the processes of industrial differentiation and the advance of
increasing returns across a large number of types of agricultural output. We
carried out interviews in only two countries, collecting evidence relevant to
the exports from those countries of a few high-value products. Much might
be learned from a broader comparison of these processes and their vari-
ation, under different policy and economic conditions, across different low-,
middle- and high-income countries, and that could generate new insight and
policy thinking. It may be helpful to extend the scope of the research also
by examining the dynamics of the ‘intricate nexus’ not only in high-value
agricultural exports but also in what are commonly regarded as (low-skill)
manufacturing activities such as textiles and garments.25
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