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a b s t r a c t

The growing search for potential approaches needed for nutrition sensitive agriculture has increased the
attention given to reduction of food and nutrient losses or wastes. This study targeted the dairy sector in
Uganda to empirically explore stakeholder readiness for a change toward a nutrition sensitive value
chain. A survey was conducted among 246 supply chain actors about their general understanding of
nutrition sensitive agriculture while making a link with food and nutrient loss or waste reduction
strategies. By using lean manufacturing as a waste management approach, the theory of organizational
readiness to change was applied and its constructs tested empirically to assess value chain actors’
readiness to adopt measures against losses and wastes. Findings indicate that actors are less familiar with
the term nutrition sensitive agriculture, yet they actually know or do what the concept entails. In
addition, we found that unmarketable dairy products are often discarded but sometimes donated to
charity. Path analysis revealed that change valence and resource availability positively influence change
commitment and efficacy, respectively, to adopt lean measures against losses and wastes. Multi-actor
approach only had a positive effect on change commitment but not on efficacy. In summary, value
chain actors are optimistic about adopting approaches to reduce food and nutrient losses or wastes as
part of nutrition sensitive agriculture. Consequently, external players such as governments, academia and
humanitarian agencies need to create sustainable partnerships with the food industry to implement such
initiatives.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

The disconnect between agriculture and nutrition has been
described as an “invisible firewall” separating the two sectors with
respect to their expected positive and synergistic impact (Pinstrup-
Andersen, 2012). Although agriculture, which is part of the whole
food system (i.e. from farm to fork), potentially influences nutrition
outcomes, current commercial food value chains are often devel-
oped without a clear inclusion of nutrition objectives (i.e. nutrition
sensitivity). Among other factors, this reinforces the triple burden
of malnutrition (G�omez et al., 2013; Dixon and Ballantyne-Brodie,
2015), by which, for example, 795 million people are still

undernourished worldwide, of which the majority also experiences
inadequate intake of micronutrients (McGuire, 2015), plus the
increasing burden of overweight and obesity (Ng et al., 2014).

This makes the food supply chain a priority point for in-
terventions, rooted into the second and twelfth Sustainable
Development Goals (SDGs), for which the former explicitly targets
elimination of hunger, improvement of food and nutrition security
coupled with sustainable agriculture, and the latter, sustainable
consumption and production patterns (Charlton, 2016). To achieve
these goals, current policy debates focus on strengthening linkages
between agriculture and nutrition. This shift in approach is justified
by evidence showing limited impact of various agricultural in-
terventions on nutrition outcomes (Masset et al., 2012; Webb and
Kennedy, 2014). Thereby, nutrition sensitive interventions, as a
complement to specific interventions, are now expected to play a
key role to demonstrate the expected impact during the post-2015
era (Haddad, 2013a; Pinstrup-Andersen, 2013; Ruel et al., 2013).
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Of all agriculture-based nutrition sensitive interventions that
are currently implemented, it is biofortification that has shown
significant cost-effectiveness and potential for scale-up (Meenakshi
et al., 2010; De Steur et al., 2012), while others such as home
gardening programs perform relatively lower on these indicators
(Schreinemachers et al., 2016; Berti et al., 2004). With regard to
biofortified foods, estimates from HarvestPlus show that 20 million
people in 9 developing countries both grow and consume; iron rich
beans (Rwanda, DR Congo and Uganda), iron pearl millet (India),
vitamin A maize (Zambia), vitamin A cassava (Nigeria, DR Congo),
vitamin A orange sweet potato (Uganda and Mozambique), zinc
wheat (India and Pakistan) and zinc rice (Bangladesh). Thus, effi-
cacy and effectiveness of these biofortified foods, in line with
improving nutrition, has been established, in addition to partner-
ships with seed companies, government bodies and NGOs that
facilitate scale up (Bouis and Saltzman, 2017; Ruel et al., 2013).
However, a challenge still lies with food processors, retailers and
other value chain actors who should incorporate biofortified foods
into their product portfolio. Such an expansion in stakeholders
could be one way to increase the number of malnourished people
reached by this intervention, especially those not engaged in pri-
mary production and have to depend on markets as a source of
food. A study by Sumberg and Sabates-Wheeler (2011) also illus-
trates howa value chain approach embedded in homegrown school
feeding programs benefits family farmers financially and also
enhance nutrition for their children in Sub-Saharan Africa.

Generally speaking, attention given to value chains has also
come as a result of transitions in the food system that largely turned
agriculture away from its primary role of subsistence for small-
holder farms into a source of input for the processing industry in
modern supply chains (McCullough et al., 2008). As a consequence,
there is growing interest to not only focus on primary producers but
instead leverage the whole food value chain for nutrition benefits
(Pinstrup-Andersen, 2013; Corinna Hawkes and Ruel, 2012; Du
et al., 2015; Hattersley, 2013). In the past, benefits of value chains
have mainly been viewed from an economic perspective, however,
the strengths inherent of value chains (i.e. coordination between
actors, analytical nature, versatility and solution-orientation)
create an opportunity to establish synergies between economic
and nutrition benefits (Corinna Hawkes and Ruel, 2012). A recent
report published by FAO identifies enhanced nutrient retention,
added nutritional value and increased supply of nutritious foods
(e.g. dairy products, fish, meat, fruits and vegetables), as entry
points to agri-food value chains that could maximize nutrition
benefits (Uccello et al., 2017). Through targeting nutrition benefits,
a novel way to extend this specific form of value to the consumer,
which has largely been overlooked in value chain analysis, can be
achieved. Agri-food value chains hold the potential to supplement
the impact of other strategies and reinforce the link with nutrition.
Therefore, the concept “nutrition sensitive value chain” has been
established both in literature and practice as a new approach that
could make a sustainable contribution to attainment of SDGs that
target food and nutrition security (Allen and de Brauw, 2017).

Although such an approach seems viable, there are two
important types of stakeholders to consider. First are the policy
makers, who have the responsibility to create an enabling envi-
ronment that supports interventions targeting improvements in
nutrition and second is the food industry, constituting value chain
actors that implement (proposed) changes in the food system
(McDermott et al., 2015). A study by Gillespie et al. (2013), for
example, conceptualizes a framework by which a sustainable po-
litical momentum in support of nutrition can be initiated. In
addition, there are already observable indications from Africa and
Asia, regions hit with the highest burden of malnutrition, that
policy makers are positive about the impact of food-based

approaches to tackle malnutrition (van den Bold et al., 2015; Hodge
et al., 2015). When it comes to value chain actors, however, this is
less clear. Despite the fact that the food chain is identified as a
potential avenue for nutrition sensitive agriculture, there is a lack of
insights on perceptions of value chain actors towards this change
(Keding et al., 2013; Jaenicke and Virchow, 2013). In producing and
marketing highly nutritious and/or sustainable foods, actors nor-
mally justify high prices by costly production, but this can also be
attributed to production inefficiencies (Haddad, 2013a). Once such
price burden is imposed onto consumers, demand for nutritious
foods is often affected, especially among those with low purchasing
power (Jetter and Cassady, 2006; Rao et al., 2013). Therefore, suc-
cess of value chain for nutrition approaches will not only hinge on
policy makers, but also on the industrial stakeholders themselves.

There is an urgent need to create incentives for value chain
actors as a motivation to transform their activities to those that are
nutrition sensitive. At the outset, smallholder farmers basically
need to engage in the production of nutrient-rich foods because
this directly improves quality of consumption as well as their
household income. This makes sense since access to foods such as
dairy products, meat, fish, fruits and vegetables, is often limited to a
small proportion of the population. An additional aspect to
consider is the distribution mechanisms of nutrient-rich foods,
which are highly perishable and require proper handling or storage
as they are delivered to the final consumer. This issue is important
in view of an assertion by Allen and de Brauw (2017) pointing to an
imbalance in prices of nutrient-rich foods relative to grain-based
calorie foods, the former being more expensive. The price differ-
ence and associated loss of purchasing power is worsened if a
proportion of food is lost or wasted along the supply chain before
consumption. Clearly, efforts targeting the reduction of food losses
or wastes (Keding et al., 2013), in addition to nutrient losses (C
Hawkes and Ruel, 2011; Irani and Sharif, 2016), represent an
additional gateway to sustainable and nutritionally adequate diets,
consequently improving public health (Neff et al., 2015). As such,
this paper focuses on the value chain of dairy, an important source
of nutrient-rich food products, which underlines the need for
minimizing food and nutrient losses or wastes.

Milk is a good source of protein, calcium and other micro-
nutrients. While there has been a decrease in consumption levels of
milk in developed countries, an opposite trend has been observed
in developing countries (Kearney, 2010). In Uganda for example,
approximately 70% of the population is estimated to consume milk
products at least once a week, resulting in an overall per capita
intake of about 35 L and an estimated growth of 2.2% per year
(Balikowa, 2011). With on-going efforts to improve efficiency of the
dairy value chain in the country, the number of consumers and
frequency of consumption is expected to further increase. This is a
good indication to the dairy industry that demand for its products
exists in the country and increase in production is justified. The
decline in milk consumption mainly among people of European
decent is partly due to reported inability to digest lactose
(Yantcheva et al., 2016; Almon et al., 2013). Nevertheless, lactose
intolerance is also common among people of Asian and African
descent. A major public health concern with lactose intolerance is
its diagnosis, which is based on symptoms similar to other disor-
ders that affect the gastro-intestinal tract. This has led to unnec-
essary milk avoidance, among victims with perceived lactose
intolerance, something which has beenwidely discouraged (Vernia
et al., 2010). Although lactase activity diminishes gradually in
adulthood, there is evidence of its persistence in African pop-
ulations that enables adults to consume milk without complica-
tions (Jones et al., 2015). In fact, a study conducted in East Africa
suggests that gene-culture co-evolution and socio-economic fac-
tors can be attributed to the increasing persistence of lactase
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