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SUMMARY

This study responds to earlier findings of suboptimal compliance with mandatory fortification
of edible oil in Bangladesh. We aim to explain the root causes of poor compliance and to
provide recommendations to strengthen the national fortification programme in Bangladesh
and other similar contexts.

We outline the structure, processes, and dynamics of both bulk and bottled edible oil value
chains, and we analyse the factors that drive or impede compliance behaviour among edible
oil producers. Our research shows that the cost of premix coupled with competition on price
negatively affect profit margins for both oil refineries and oil packers. Along with inadequate
regulation of the market, this has a negative impact on compliance, particularly in the case of
bulk oil. In addition, access to quality vitamin A premix from accredited suppliers is a
particular problem for smaller oil packers. On the other hand, producers that are subject to a
higher-than-average frequency of inspections exhibit more behaviours associated with
compliance. This finding is based on an innovative compliance behaviour score developed
for and applied in this study.

We conclude with five recommendations to improve fortification outcomes: introduce
appropriate labelling to ensure that bulk oil is traceable; implement producer inspections at
least quarterly, with greater resources to support this effort; strengthen penalties for non-
compliance, along with positive reputational incentives; ensure that suitable premix is
available to all producers; and strengthen and improve data-driven monitoring of
compliance. Further areas of research should include the development of new and more
efficient/effective regulatory measures, such as digital solutions or systematic producer
behaviour monitoring.

KEY MESSAGES

e Fortification programs are often constrained by sub-optimal compliance to national
standards. This is the case for edible oil fortification in Bangladesh.

e Our study illustrates the value chain for edible oil and provides insights on the
fortification process and drivers of compliance in Bangladesh.

e Higher frequency of producer inspections and knowledge among producer-level staff
of fortification’s benefits are associated with higher compliance.

e Stronger and more consistent penalties are important to ensure compliance, as well
as acknowledging compliant and responsible producers.

e In addition, making quality premix available to all producers, ensuring traceability of
bulk edible oil, verification of data on premix use and production levels provided by
producers, and allocating resources for monitoring quality and safety are key.
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BACKGROUND AND OBJECTIVE

The fortification of staple foods and condiments with micronutrients has been shown to
improve nutritional and functional outcomes and to do so cost effectively (1-3). However,
sub-optimal implementation and delivery limit the potential for impact (4). In Bangladesh, the
fortification of edible oil was initiated in response to widespread vitamin A deficiency; in
2011, one in five children of school age was estimated to be vitamin A deficient (5). Vitamin A
deficiency is the leading cause of preventable blindness in children and is associated with
greater risk of maternal and child mortality. As such, its mitigation is a public health
imperative. Vitamin A supplementation programmes were already in effect but were
estimated to be inadequate, as they only addressed the needs of children under 5, not the
whole population. However, a large proportion of Bangladesh’s population, including across
different sub-groups, was estimated—and subsequently confirmed—to have access to
fortifiable (industrially processed) edible oil (6), suggesting that mandatory fortification of
edible oil with vitamin A would be an effective complementary approach.

The law that made the fortification of edible oil with vitamin A mandatory in Bangladesh was
enacted in November 2013 (7). It stipulated that all edible oils be fortified with vitamin A,
including locally produced, refined, and imported products. There was initial resistance to the
law from industry, represented by the Bangladesh Vegetable Oil Refiners & Vanaspati
Manufacturers Association (BVORA), which anticipated strong regulatory enforcement and
quality-control mechanisms, and concomitant costs to compliance. Following a 14-month
period of advocacy, legal argument, evidence generation, and stakeholder engagement (8),
the “Qil Fortification Rules 2015” were published in the Bangladesh Gazette in November
2015 (9). The law is currently under review and an amendment is expected.

The law defines compliance with the fortification standards, articulates the rules for
enforcement, and empowers the Bangladesh Standards and Testing Institution (BSTI) under
the Ministry of Industries (MOInd) as the nodal agency for regulatory enforcement and
monitoring. Effectively, the legislation mandates a fortification range of 15-30 mg retinol
equivalents (RE) per kg according to the most recent national standards. Currently all 50°
edible soybean and palm oil* producers registered in Bangladesh have signed memoranda of
understanding with the MOlInd, to signal their commitment to fortifying edible oil with
vitamin A. Producers include both oil refineries, which purchase and process oilseeds or
crude oil and sell the refined oil in bulk and in bottles, and oil packers, which purchase bulk
refined oil to bottle and sell.

International experiences have shown that while mandatory national fortification is important,
it does not guarantee effective coverage of fortified foods (i.e., a sufficient proportion of
people consuming the fortified food in amounts sufficient to provide the intended nutrients)

! We calculate that there are roughly 50 registered producers of edible soybean and palm oil (11-12 oil refineries and 38 oil
packers). There are two issues with data on the number of producers. The first is that while many of them are legally registered,
there are estimated to be over 50 unregistered oil packers. The second is that there is a distinction between the number of
production sites and the number of business entities, given that the large producers own multiple sites.

% The types of edible oil that are the focus of this study are soybean oil and palm oil. These are the most widely consumed in
Bangladesh and are considered fortifiable (on account of the process used to produce them). Along with rice bran oil, these are
the edible oils that are legally required to be fortified with vitamin A. Rice bran oil is not widely consumed within the country and

tends to be produced for export to other countries, so it is not included in this study.
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or the attainment of associated health benefits (4,10). This is mainly because producers often
lack sufficient incentives and capacities to conform with the legislation. This is borne out by
the Bangladesh experience, where a market assessment of 553 retail outlets in the country’s
eight divisions was conducted by GAIN and icddr,b in 2017 (11,12). The study was designed
to ascertain the extent to which both branded edible oil and bulk (unbranded) oil conform
with national fortification standards for vitamin A content. It found that only 59% of oil
available in Bangladesh was fortified: in the case of bottled (i.e., branded) oil (which has a
market share of 35%), 95% was fortified (of which 69% was above the minimum standard). In
contrast, for bulk oil (which has a market share of 65%), just 41% was fortified (of which 7%
was above the minimum standard).

In addition to these generally poor fortification programme performance outcomes, the lack
of a labelling system and therefore the lack of traceability of bulk oil in Bangladesh means
that there is no way to guarantee that a product is authentic, of good quality, fortified, and
safe (13). The drums used to transport bulk oil are often repurposed and procured from
unregulated sources—meaning that they are not necessarily food-grade containers.

Legislation, therefore, is clearly not enough to guarantee fortification compliance.
International studies suggest that regulatory and economic drivers lie behind this suboptimal
degree of compliance. First, regulatory monitoring is often lacking. This is driven by a lack of
clarity in the structure and roles of government authorities, a lack of clarity in the legislation
and regulations themselves, and limited financial and human resources to effectively monitor
compliance (14,15). Second, it is important to note that companies, like consumers, are
susceptible to economic pressure. Often, edible oil is characterised by relatively inelastic
market demand (i.e., demand that changes little in response to price changes). In addition,
there are costs associated with fortifying correctly, including procurement and addition of
premix—the powdery blend of vitamins and minerals used in fortification. Together, these
factors create incentives for non-compliance. In survey responses across 17 countries,
industry representatives indicated that the main barriers to ensuring adequate fortification
were the high price of premix and competition from non-fortifying or non-compliant
producers (14).

However, there is a paucity of examples in the literature to provide guidance on the best way
to address such issues. More evidence-based recommendations are needed on how best to
incentivise fortification compliance and how to deploy consistent consequences that will
discourage non-compliance and drive under-fortified foods out of markets. To do so, it is
important to understand the edible oil value chain, including how bulk oil sold in drums
reaches the market, and to understand the factors underlying key decisions along the value
chain, including those that influence differential producer compliance. Such information is
needed to formulate corrective actions grounded in a clear theory of change.

In this paper, we report on the findings of a series of studies conducted to characterise the
edible oil value chain in Bangladesh and to identify factors that can explain the differential
outcomes (between bottled and bulk edible oil) and the suboptimal quality of fortification
overall. Because the economic literature identifies various factors that influence company
behaviour in the face of various constraints, including government regulation (16-18), we use
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it as our lens for analysing the results and informing the development and application of
methods to explain the findings detailed above.

Based on this evidence, we present policy and programmatic recommendations for
improving compliance of edible oil fortification through national programme standards. The
overall goal of the paper is twofold. First, it offers information that will facilitate the
development of a self-sustaining system that substantially improves edible oil fortification
outcomes in Bangladesh. Second, it serves as a model for other countries to learn from and
adapt findings to their own circumstances.

METHODOLOGY

In conducting this research, we used a theory-based and mixed-methods analysis to
understand the market, value chain, and regulatory factors that influence edible oil
producers’ compliance with national fortification programme standards. The value chains that
are the focus of this study involve bulk and bottled soybean oil, palm oil, and super-palm oil’,
as these are the most widely consumed fortifiable edible oils in Bangladesh.

We sought to answer three research questions, with each question organised as a distinct
sub-study.” These are listed below. Across all three components, we maintain confidentiality
of study participants, presenting aggregate-level information only.

Question 1. What is the nature of the edible oil value chains, including the origination,
distribution, and transportation of bottled and bulk products? (19) We used value chain
analysis to identify and map the actors involved in the production, distribution, and sale of
edible oil, assessing their role in the production and delivery of fortified oil and establishing
how the relationships between different actors and activities influence these processes. The
analysis also highlights constraints, challenges, and opportunities for reform to make fortified
edible oil available and accessible to consumers.

Data collection involved gathering and reviewing relevant secondary data, including industry
data sourced from the MOInd and market studies on the edible oil sector, as well as policies,
laws, and regulations related to the edible oil sector. Semi-structured interviews were carried
out with four oil refineries and six oil packers, primarily with owners or general managers of
these businesses. Oil refineries were purposively selected from a list provided by the Molnd
while oil packers were selected in consultation with the Bangladesh Edible Oil Packaging
Association (BEOPA) and through a snowballing sampling method that identified additional
packers. Interviews were also carried out with other value chain actors (such as input
providers and retailers), development partners, relevant government agencies (notably the
BSTI), and BEOPA.

Question 2. What factors underlie decisions along these value chains and affect food
fortification outcomes? (20) We employed qualitative methods to collect data on economic

3 In some cases, producers of edible oil also offer ‘Super Palm Oil’, which can be described as a better form of palm oil; it can
withstand colder temperatures than (regular) palm oil.

4 Although each sub-study was designed separately, the data collection was integrated in specific instances where this would
minimise stakeholder fatigue. In particular, data collection was integrated for some of the semi-structured key informant
interviews related to the first two (value chain) questions.
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and regulatory factors driving the behaviour of value chain actors, as well as on consumer
perspectives. These involved semi-structured interviews with value chain actors as well as with
stakeholders outside the value chains who have relevant knowledge regarding the factors
affecting fortification decisions. In addition, we carried out a series of focus group discussions
with edible oil consumers.

Stratified purposeful sampling was used to identify value chain actors for interview. We aimed
to select those considered ‘typical’ of their position in the value chain, while also seeking
variation, particularly in terms of size (e.g., in relation to producers) and geography (e.g., in
relation to retailers and consumers). In total, 26 semi-structured interviews were conducted
with oil refineries, oil packers, wholesalers, retailers, and premix providers, primarily with the
owners or general managers of these businesses. Five key informant interviews with
government agencies and development partners also took place. Five focus group
discussions were conducted with low- and middle- income consumers, involving 37
participants. Interviews and focus group discussions were conducted in Natore, Rangpur,
Narayanganj, Dhaka, Gazipur, Chattogram, and Sylhet districts, in order to understand
different contexts across Bangladesh.

Question 3: How is producer (oil refinery and oil packer) behaviour influenced by market
and regulatory constraints? (21) We designed and implemented a producer-level survey with
35 oil producers (both oil refineries and oil packers) to allow us to capture the producers’
behaviour in relation to compliance, including details of how oil producers understand and
respond to relevant regulations. To capture compliance, we generated a compliance
behaviour score. This innovative metric measures underlying aspects of compliance based on
access to and use, source, and quality of the process and equipment for fortification. This
score comprises seven components: storage facility for premix; premix measurement
equipment; mixers; titration equipment; blenders; fortification-related IT use; testing samples
(single ‘grab sample’; composite sample); and recording of premix, mixing, and final
products.

We then compared the ‘complying” and ‘non-complying’ producers based on these
calculated compliance behaviour scores, in order to identify and model the drivers of
compliance. We used the econometric analysis technique of multiple regression to examine
the significant factors that explain producers’ compliance with food fortification regulation
and to predict the likelihood of compliance behaviour associated with changes in these
drivers. Additionally, we used formal robustness checks to examine the structural validity and
robustness of the results.

By integrating the findings across these three studies, this paper explains in depth the
structure and dynamics of the edible oil value chain and offers cross-cutting analysis that
integrates quantitative and qualitative insights. It offers a detailed understanding of
company-level (rather than consumer-level) behaviour and incentives and uses this to
generate policy recommendations to shape these incentives and influence producer
behaviour towards compliance. In addition, the compliance behaviours index constructed for
question 3 adds to the methods and metrics available for measuring fortification, offering a
more rapid and less invasive approach than quantifying micronutrient content in food
samples (22), although further application and validation are needed.
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FINDINGS

In this section we identify and map the actors involved in the production, distribution, and
sale of edible oil (Figure 1). We then explain key processes in the value chain in more detail
and finally show how the dynamics of the relationships between actors and activities,
alongside regulatory factors, influence fortification outcomes.

The main value chain actors in the production of edible oil in Bangladesh are oil refineries
and oil packers. Oil refineries import crude oil from international exporters and produce both
bulk and bottled oil, although there are no reliable data to show the extent to which
individual oil refineries produce bottled versus bulk oil. Oil packers, on the other hand, are
not involved in oil refining; they purchase edible oil in bulk from the refineries, which they
filter and fortify with (additional) vitamin A if necessary to meet regulatory standards, and
then package for sale to consumers. Oil refineries are larger and longer established. From our
survey, oil refineries averaged 485 employees and had been operating for 22 years, while oil
packers averaged 19 employees and had been operating for 9 years.

Distribution of bulk oil from the refineries is primarily through a ‘delivery order (DO)" system.
Both oil packers and wholesalers purchase bulk oil through DO dealers. These dealers send
empty drums to refineries, with a DO to source the oil, which is then delivered to packers or to
national or regional wholesalers. Wholesalers sell bulk oil to various retailers, hotels, and
restaurants, as well as to the food manufacturing industry. Local wholesalers purchase oil drums
from regional wholesalers and supply to village-level small-scale retailers.

For bottled oil, refineries and packers distribute their products to retailers either directly
through their own sales representatives or through regional and local wholesalers, which stock
bottled oil from different brands.

Consumers purchase bottled or bulk oil directly through village markets, small shops, and
supermarkets, and also consume oil from other sources, such as bakeries and restaurants.
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Products offered: bottled vs bulk oil

Soybean and palm oil are the varieties of edible oil that are most widely used by consumers in
Bangladesh.” Refined soybean and palm oil are sold in both bottled and bulk form.

. Bottled oil is mostly packaged in plastic PET (polyethylene terephthalate) bottles,
with branding of the respective oil refinery or oil packer. Sizes range from as little as
250 millilitres up to 16 litres. Bottled oil represents approximately 35% of the edible
oil traded in the market.

. Bulk edible oil—also referred to as ‘loose oil’, especially at the retail level—
represents about 65% of the edible oil traded in the market. It is produced by oil
refineries only and is typically distributed in drums weighing 185 kg.

Both bottled and bulk oil are available across Bangladesh, including in both rural and urban
low- and middle-income areas. While retail chains and supermarkets in wealthier urban areas
mostly carry bottled oil only, among consumers in low- and middle-income communities in
rural and urban areas there is high demand for bulk oil. This preference appears to be driven
by the difference in the price between bottled oil and bulk oil. Our research with retailers and
consumers found that bottled oil was often BDT 15-20 (USD 0.17-0.23) per litre more
expensive.

BEOPA estimates that around 15-20% of the edible oil that is traded comes from oil
packers—and this is largely distributed and sold outside the main urban areas. Oil packers
are better positioned to reach rural and peri-urban areas that are otherwise difficult for oil
refineries to reach. However, oil refineries are trying to advance into these markets, thereby
increasing competition in places where competition among oil packers is already intense.

As noted in the introduction, bottled oil is considerably more likely to be fortified than bulk
oil ; with 95% of the market volume of bottled oil estimated to be fortified, compared with
only 41% of bulk oil. Fortification according to minimum standards is lower for both types
(69% for bottled oil and 7% for bulk oil).

VALUE CHAIN PROCESSES

Role of oil refineries versus oil packers

Oil refineries and oil packers differ not just in terms of the age, size, or scale of their
operations but also in their very different business models.

Oil refineries differ from oil packers in that they have the capacity to refine crude or
unrefined oil. Some oil refineries—e.g., those that produce soybean oil—process oilseeds,
which are crushed or pressed to extract the oil. In each case, a refining process then follows.
This broadly involves the removal of fatty acids, neutralisation, and repeated filtering, all the
way through to bleaching and deodorising. These are capital-intensive operations. This
processing capacity therefore requires a large, more complex organisation, equipped with
machinery and a relatively large workforce.

® In some cases, producers of edible oil also offer ‘Super Palm Qil’, which can be described as a better form of palm oil; it can

withstand colder temperatures than (regular) palm oil.
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Oil packers, on the other hand, are not smaller versions of oil refineries. They procure already
processed or semi-processed oil from oil refineries, directly or indirectly, which they then
pack and sell to consumers. Oil packers purchase edible oil in bulk from oil refineries— i.e.,
they do not import unrefined or crude oil, as they do not have refining capacity. The oil that
they procure from refineries is essentially ready to be packaged and distributed. However, in
practice, the oil that packers purchase goes through one more filtering process. This is mainly
to remove dust or other foreign particles that may have become mixed with the oil in the
course of being transported (from the refinery to the wholesaler to the oil packer). Otherwise,
the functions of oil packers in the value chain are centred on packaging and distributing the
oil.

The process of fortifying edible oil with vitamin A takes place at the oil refineries before
edible oil is packaged for distribution. Using an automated system, the required dose of
vitamin A is added to the refined oil. After mixing, some of the fortified oil is sent to the
bottling line. The rest is sent via a separate line to be held for collection through the DO
system. When refineries receive a DO and drums, the oil will be poured into the drums for
transport as bulk oil.

The oil that packers purchase from the refineries should, therefore, already be fortified.
However, some oil packers have reported cases where the bulk oil they purchased was either
not fortified at all or the vitamin A content fell below the legal requirement. In such instances,
they are expected to fortify the oil before packaging it.

As the law currently holds both oil refineries and oil packers accountable for fortification, both
require equipment to blend or mix the vitamin A premix with their batches of refined edible
oil. Moreover, both oil refineries and oil packers must be able to access laboratory facilities as
part of their quality assurance—to quantify the vitamin A in the oil they produce and trade, in
order to ensure or confirm compliance. While most oil refineries maintain their own dedicated
laboratory chemists, oil packers typically secure the services of a chemist who is not fully
employed by the company. For example, they may contract a laboratory chemist who also
works for other oil packers. The laboratory chemist is often also involved in the purchase of
premix by oil packers—not least giving recommendations on how much and which brand to
buy.

Supply of premix

Both oil refineries and oil packers routinely procure vitamin A premix. International suppliers
such as BASF and Hexagon Nutrition (both based in India) sell premix in Bangladesh through
local dealers or agents.® While oil refineries tend to purchase the vitamin A premix directly
from local agents of international suppliers, oil packers purchase it from third-party vendors in
wholesale markets. This difference between oil refineries and oil packers is significant, since
third-party vendors have been reported to sell low-quality premix, which may contribute to
under-fortification.

© Around 80% of BASF's total sales of premix are direct sales made to oil refineries. When smaller volumes of the premix (e.g.,

10-20 kg) are required, this is sold through an agent.
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The difference in the purchasing practices of oil refineries and oil packers is partly explained
by the difference in price offered by the different suppliers. Premix supplied by accredited
companies sells for BDT 15,000 (approximately USD 173) per kg. Premix from other (non-
accredited) companies, which are supplied by third-party vendors, is significantly cheaper, at
BDT 6,000 (USD 69) per kg. The stabiliser contained in this variety of premix is reported to be
inadequate, however, compared to the more expensive variety.” The difference between the
purchasing practices of oil refineries and oil packers is also influenced by the volumes they
purchase. Local agents of accredited international suppliers stipulate a minimum purchase
volume of premix—which is difficult for smaller operators (such as oil packers) to meet,
especially in the absence of an effective mechanism to aggregate the demand for premix.

Packaging and labelling

The edible oil value chain in Bangladesh is fragmented, with poor coordination particularly in
information sharing. Bulk oil, in particular, is transported and traded without adequate
labelling, making it difficult, if not impossible, for retailers and consumers to distinguish
between oil types. For example, there are suspicions that oil refineries, wholesalers, and/or
retailers mislabel palm oil as soybean oil.” Similarly, little reliable information on fortification
status is shared across the value chain. Most value chain actors say that all products (bulk and
bottled oil) are labelled as fortified and that they accept that the products they receive are
fortified ‘to some extent.’

There are also issues with the sourcing and management of the drums used for edible oil
distribution. Wholesalers purchase or rent the drums from small businesses that collect and
recycle used drums. The drums may not be made from food-grade materials and may be
procured from chemical companies.” It is difficult to tell whether these drums have been
sterilised or cleaned well enough to be used for edible products such as oil.

In addition, many of the drums observed in the retail and wholesale markets were visibly
dirty. The lids or the surfaces around the opening of these drums had dirt, dust, or other
elements on them. When the drum is opened, it is reasonable to assume that the oil within it
would be contaminated with these foreign elements. In some local markets, oil is transferred
from these large drums to smaller containers for the purposes of retail, which increases the
risk of contamination.

Role of the government in monitoring and enforcement

The Bangladesh Standards and Testing Institution (BSTI) is the regulatory authority for the
edible oil sector within the MOInd and carries out monitoring and enforcement of oil
fortification laws. Initially, the MOInd focused on the refineries, as the primary producers of
edible oil. Successful enforcement of fortification requirements at this level would have ensured

’ Grade B vitamin A premix imported from China was reported to be available in the market. According to one interviewee,

Grade B premix does not have "Tocoferol Antioxidant’ (which is included in higher-quality premix). It is therefore volatile to
sunlight exposure, leading to risk of faster degradation of vitamin A, although we were not able to independently verify this.
Such premixes are mainly sold at the chemical wholesale market of Mitford, Dhaka.

Soybean oil is more expensive and is generally considered by consumers to be superior to palm oil.

? These drums are very similar (even identical) to the packaging used for other chemical products or non-food items (e.g., paint).

Some chemical companies reportedly contact wholesalers whenever they want to dispose of drums.
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that all oil in Bangladesh was adequately fortified.”” However, inadequate results led to oil
packers also being included in monitoring and enforcement. Both oil refineries and oil packers
have to apply to BSTI for a license to produce (fortified) foods and show that they meet national
food standards and other requirements. BSTI conducts inspections of both refineries and
packers. Inspections are expected to take place twice a year, once at production level and once
at retail level. In our survey, most producers reported 1-2 inspections per year, although some
reported no inspections, while others reported as many as 12 inspections per year. The average
was 2.6 inspections per year.

At the production level, inspections review elements such as the conditions of premises and
equipment, the capability of personnel, internal quality control measures and equipment, and
product samples. At the retail and market level, BSTI collects samples of bottled edible oil
and tests fortification quality. However, the bulk oil produced by refineries cannot be
inspected at retail level'" due to the lack of traceability. Despite the fact that BSTI has
directed oil producers to follow the ‘Package Commodity Rules 2007' by labelling drums with
the name of the refining company and other details (20), inadequate labelling means there is
no way to trace products back to oil refineries or to hold them accountable for under-fortified
bulk oil. The government has proposed amending the law to ensure that only food-grade
containers with proper labelling are used for transporting bulk oil, to ensure that it is
traceable from its production site, but this change has not yet been approved.

Where producers are found to be in violation of the regulation, they are issued a warning and
asked to submit a letter explaining why they failed to meet the standard in that instance.
They are expected to carry out corrective actions, and if not, their license can be cancelled by
BSTIL."?> A mobile court run by BSTI also actively fines non-compliant edible oil producers.
Mobile courts are frontline institutions of the BSTI that conduct spot checks, apprehend the
offender ‘red handed,” examine witnesses, hear the accused, complete procedural
requirements, and issue the mandated penalty instantaneously (23). At the time of data
collection, BSTI appeared to be increasing its efforts to address the issue of non-traceable
bulk oil; in June 2019, they confiscated four trucks containing bulk oil that were suspected of
being unfortified (24).

In addition to inspections, producers are expected to share monthly data on the quantity of
edible oil produced, premix purchased, and premix in stock, although there is no process in
place for verifying this data. Moreover, our findings suggest producers are reluctant to
accurately report production volumes. In our survey, all companies reported producing close
to 95% branded products. However, the market share of branded products is in fact only
35%, by volume (11). This low reporting of bulk oil production is presumably due to the high
incidence of inadequately fortified bulk oil.

'% Except for any vitamin A lost in transport and storage.
" Bulk oil is reported to be tested at the market level; however, where under-fortification is detected, the only measure open to
the MOInd is to notify all refineries of the non-conformance. They cannot identify or penalise individual producers.

"2 It should be noted, however, that oil refineries and ol packers whose licenses are revoked or cancelled by BSTI may later re-

open or reinstate operations, provided they meet a number of requirements.
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In this section we identify the value chain dynamics and regulatory factors driving the
behaviour of oil producers in complying with national programme standards for edible oil
fortification in Bangladesh. Here we start from the downstream end of the value chain; in
other words, with an exploration of consumer demand as it affects supply (production) in
value chains. We then look at cost and regulatory factors.

Demand side: Consumer purchasing decisions

Consumers across geographies and income groups generally report that price is an important
consideration in purchasing decisions. For example, although consumers describe soybean
oil as being better for cooking purposes, they often choose palm oil due to its lower price
(Table 1). In general, different consumer groups express a preference for bulk oil because of
its lower price, except for special occasions such as weddings and Eid, when bottled oil is
preferred. In terms of bottled oil, consumers are not "brand-conscious’ and do not report any
significant difference in quality or price between brands or between oil refineries and oil
packers.

Table 1. Oil prices paid by consumers across study sites (BDT per litre)

. Consumer Bottled Loose
Location ..
characteristics Soybean Soybean Super palm Palm
Muhammadpur  Middle-income 95-102 90 85 NA
Rural
Natore e 95-105 85 65 60
Low-income
Chatt Rural
arogram e 88-110 NA* NA* NA*
environs Middle-income
Chattogram Rural
. ) 88-110 85-90 85-90 85-90
environs Low-income
Rangpur Middle-income 95-105 83-85 65 NA

*Consumers in the middle-income focus group discussion in Chattogram said they did not purchase loose oil

Source: Authors’ analysis, based on price reported by consumers during focus group discussions

Urban middle-income households consume both bottled and bulk oil. Although some upper
middle-class households buy bottled oil for regular consumption because of its convenience,
most middle-income families reported buying bulk oil for daily consumption and bottled oil
for festive occasions. In rural areas, consumers buy bulk oil from the retail shops closest to
them or from the village market during Haat (market) days. They reported acquiring 2-3 litres
of oil per month on average, although households that earn daily wages buy bulk oil in
smaller amounts (250-500 millilitres). Urban low-income consumers also buy bulk oil regularly.

Consumer awareness of fortification in oil is low across all strata. Consumers told us that they
were not concerned about vitamin A fortification. Participants also reported a lack of trust in
product claims; in particular, they believed that oil sold as ‘soybean’ is sometimes really palm
oil. Retailers also claimed that the oil they purchased from wholesalers or distributors was
sometimes mislabelled.
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Overall, our findings suggest that consumers generally prefer bulk oil due to price, but that it
is not always a basic issue of affordability. Instead, consumers across income strata weigh the
relative cost and perceived value of available options, and many judge that the added

benefits of bottled oil are not sufficient to warrant paying the higher price on a regular basis.

Supply side: The added cost of fortifying

The main cost of fortification for producers is the premix, which is sold at BDT 15,000 per kg
(approximately USD 173), or BDT 0.75 to 0.85 per litre of oil. In absolute terms, this is a small
percentage of the total cost of production. However, when calculated as a percentage of net
profit, this cost becomes more substantial, particularly for bulk oil. Although we were unable
to retrieve precise cost and profit figures directly from the producers, we estimated oil
producers’ profits based on interviews with industry informants (Table 2). Based on these
figures, we calculate that if oil refineries do not fortify, they can earn 34-38% additional
operating profit per litre of bottled oil, while for oil packers the figure rises to 43-50%.
However, the impact is greatest for bulk oil, where oil refineries can earn 57-75% further
operating profit. While these figures should be taken with some caution, they do highlight
the relatively higher benefits of under-fortifying bulk oil.

Table 2: Cost, revenue, and profit for oil refineries and oil packers (BDT per litre)

. Oil Refineries Oil Packers
Details : . .
Bottled oil Bulk Oil Bottled oil
Revenue per litre of oil BDT 90 BDT 75 BDT 85
Gross profit* BDT 6to 7 BDT 5to 6 BDT4to5
Operating (net) profit** BDT 2to 2.5 BDT 1to 1.5 BDT 1.5t0 2
Operating profit for non-fortified oil BDT 2.75 t0 3.35 BDT 1.75t0 2.35 BDT 2.25 to0 2.85
Additional profit for non-fortified oil 34-38% 57-75% 43-50%

*Revenue minus cost of producing fortified oil; ** Gross profit minus administrative costs and other costs
involved in the operational process for producing fortified oil

Source: Authors’ own, based on information reported by industry informants

In order to maintain profit levels, companies would need to either increase revenues or find
cost efficiencies elsewhere in production. As described above, fortification is unlikely to raise
demand, thus limiting its potential to increase revenues. That said, there is some demand-
side incentive if under-fortification compromises company brands and reputation. However,
this dynamic is only relevant for bottled oil, as bulk oil cannot currently be traced to the
producer.

In terms of cost efficiencies, large oil refineries may be able to offset some of the cost of
fortifying bottled oil through production and scale efficiencies across refining, packaging, and
distribution activities. For bulk oil, there are fewer opportunities for such efficiencies, as there
are no packaging or distribution activities.

For oil packers, there is limited scope for cost efficiencies, as they are not involved in refining,
and their business model is already based on low prices. According to BEOPA, it is the
already low overhead costs of oil packers (relative to oil refineries) that enable them to offer
retailers edible oil products that are slightly cheaper than those offered by the oil refineries.
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Oil packers also cited further downward pressure on already thin profit margins due to
intense competition among oil packers and particularly from oil refineries, which are trying to
advance into new, more remote markets.

The net effect of these dynamics is that despite the apparently low cost of premix, there is a
clear incentive for oil refineries to under-fortify bulk oil. If oil packers then purchase bulk oil
that has not been adequately fortified, the reputational incentives to fortify have to be
weighed against competitive pressures to minimise costs. In addition, where oil packers do
add premix, they are likely to choose cheaper premix, particularly if they lack sufficient
information and know-how to judge the quality of different premix sources.

Regulatory drivers: Fines and other enforcement measures

For those who violate the fortification law, fines range from BDT 50,000 (USD 575) for the first
offence to BDT 200,000 (USD 2,300) for subsequent offences, which may be accompanied by
imprisonment for terms ranging from six months to five years (7). One key government official
we spoke to, however, expressed the view that the fine for noncompliance is too low for the
large refineries, as it is not significant compared to the size of their business. Beyond fines,
regulators can ‘name and shame’ producers that fail to meet legal fortification requirements,
and this reputational damage can itself be a serious consequence of non-compliance.

The issue, however, as can be observed from the value chain processes described above, is
that both of these ’sticks’ (fines or ‘naming and shaming’) are only applicable to bottled oil.
Unless the lack of traceability of bulk products can be addressed, inspection and enforcement
at the production level is the only regulatory driver for adequate enforcement.’”

Interestingly, our survey found that producers that scored higher on the awareness index'*
were more likely to follow fortification regulations. All other factors being kept equal, an
increase of one point in the awareness/knowledge score increased the likelihood of
compliance by 31 percentage points. This suggests that there is value in investing in
education and awareness on fortification at the producer level when promoting compliance.

In addition, the survey found that those producers that are inspected more frequently actually
perceive the costs of fortification to be lower than those that are inspected less often. This
may be partly due to the recent introduction and implementation of the fortification
regulation by MOInd and BSTI. At this early stage, more persistent regulatory audits may
have particular value in ensuring that oil producers become accustomed to the necessary
requirements for effective compliance and see them as less burdensome.

DISCUSSION: KEY ISSUES AND OPPORTUNITIES FOR POLICY

In this paper, we have presented in detail the value chains for edible oil in Bangladesh from
source, through processing companies, to consumers. We have also described the processes
that underlie fortification and regulation of the national fortification mandate. This study was

"% After this research was completed, there was reportedly a case in which BSTI inspected trucks loaded with bulk oil shortly
after they had left the refinery. Inspectors were able to use the DO that accompanied the drums to trace the oil back to the
refinery that produced it.

'* This measured producer awareness of regulatory developments, the level of consumption of fortified oil, the consequences of

vitamin A deficiency, and the implications of transportation, storage, and distribution for fortificant levels.



GAIN Working Paper n°8

primarily designed to respond to earlier findings of suboptimal compliance in Bangladesh,
particularly with respect to fortification of bulk edible oil, and to provide explanatory as well
as corrective insights. Its findings will also strengthen the national fortification programme in
Bangladesh and similar contexts. Several issues are therefore worthy of further discussion and
emphasis.

The logic of having a mandatory national fortification programme is to ensure a passive
delivery of nutrients, with no behaviour change needed on the part of the consumer to obtain
the benefits. This programme logic is sound in Bangladesh. One basis for this assertion is the
evidence of need as represented by the prevalence of vitamin A deficiency in the
Bangladeshi population (as earlier discussed) and the coverage of fortifiable oil among those
with potential to benefit (6). Another consideration is in the low level of awareness of the
health benefits of vitamin A, as well as the fact that consumers are unable to verify the level
of vitamin A in fortified oil (i.e., vitamin A in oil is a ‘credence good,” which consumers must
trust exists) (25). Because there is no way for consumers to observe fortification quality, they
must rely on the seller’s credentials, so supply-side intervention is key. However, ensuring
that all the oil (especially bulk oil) that reaches consumers is adequately fortified remains a
challenge, especially given the lack of demand-side factors that would incentivise producer
compliance.

Our research revealed weak and sometimes conflicting incentives that discourage
fortification. For consumers, these include the prices they are willing to pay and perceptions
of quality, as determined by colour and oil type. For producers, they include brand
reputation and the perceived ineffectiveness of fines. These will need to be realigned to
ensure the delivery of much-needed nutrients. For consumers, we can surmise that the
relative cost and perceived value of available edible oil options drive purchasing decisions
towards bulk oil, as the more affordable alternative. This is a more nuanced proposition than
the conventional perception of consumers being only or largely price sensitive, or the notion
that awareness is the most important binding constraint. Our findings can be interpreted in
the context of the observation (26) that brand credibility can reduce price sensitivity.
Demand-side interventions should focus on the perceived value of bottled oil. Encouraging
the consumption of bottled oil, which is more likely to be fortified, can be effective, and
characteristics that consumers say they value, such as cleanliness and freshness, can be
emphasised. Better yet, per the implicit programme theory of fortification, efforts can focus
on obviating consumer choice by driving unfortified products out of the market.

For companies, our observations challenge the conventional assumption that the costs of
fortification are low. It has been estimated that the cost increase resulting from fortifying oils
with vitamin A amounts to only 0.1%-0.3% of the retail price (27). By focusing our analysis on
the impact on profits, however, we estimated that not fortifying may generate between 34%
and 75% of additional operating profit per litre of oil. Importantly, the greatest profits are
realised by distributing bulk oil that is not fortified. Clearly there is an incentive to under-
fortify, as well as to bifurcate supply chains to deliver under-fortified bulk oil. It is important to
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note that MOInd has taken the decision to amend the existing law to address these issues
and gradually remove drums as the bulk oil container. However, we posit that the effects of
price competition and the costs of fortification in an under-regulated market negatively affect
company compliance, and effect oil refineries and packers differently. Survey responses (14)
and miller reports (22) from international research have underscored the fact that companies
face competition from unfortified (noncompliant) products as long as these remain in the
marketplace.

Furthermore, strengthening regulatory monitoring and enforcement of the law is critical. BSTI
inspections at production sites and retail outlets are the primary means through which non-
compliance is identified and consequent penalties issued. However, given the market
assessment findings that a significant proportion of bulk oil is unfortified or under-fortified,
we must conclude that these inspections are inadequate, particularly with respect to bulk oil
(8). Additionally, we identified more oil packers than were initially assumed, as many are
informal or unregistered. It is possible that, on the one hand, packers avoid registration in
order to avoid taxation and/or regulatory monitoring, or, on the other hand, that the
government system is not adequately equipped to fully register packers. This poses a
challenge for effective monitoring across the value chain. We posit that accountability for
fortification resides primarily with refineries as the main producers responsible for fortifying
oil. Some accountability, albeit secondary, also lies with packers, to ensure they purchase
fortified oil and top up the pre-mix as necessary. Appropriate enforcement alongside
effective penalties is required to ensure a deterrent effect, and this requires a focus on whom
to hold accountable.

Stronger and more effective regulatory monitoring needs to be coupled with consistent and
effective incentives for companies. Greater frequency of inspections is needed, given their
strong association with compliance in our data, which indicate that inspections at the
producer level are associated with higher compliance. Clearly, appropriate resources need to
be allocated to monitoring and surveillance.

Based on the study findings, we also posit that awareness and knowledge transfer should be
directed towards producers, given the strong and robust relationship identified between
awareness—of both the regulation and the health benefits of fortified oil—and the
compliance behaviour index. This would represent a paradigm shift, as awareness and
behaviour change interventions have traditionally been targeted at consumers. There is some
discussion in the literature of the value in viewing inspections and the regulatory process as
more than just the means to deliver a stick (penalty) but as an opportunity for interaction
between public- and private-sector actors (28,29). Specifically, regular dealings, information
exchange, and a motivational element to interactions between inspectors and producers
(e.g., a focus on negotiating cooperation and preventive aspects, and not just
compliance/non-compliance) can enhance cooperation, reduce information disparities, and
strengthen regulatory cultures. This might be a channel through which producer awareness
and knowledge of fortification and its implications, which we determined to be a significant
correlate of fortification, can be improved. At the same time, producer confidence in the
regulatory process and the effectiveness of penalties can also be improved.
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The Government of Bangladesh has committed to eliminating drums for transporting and
storing bulk oil. In addition, BSTl is increasing the frequency and enforcement of its
surveillance. This has been reflected in press releases since our research took place. These
have appeared every month from March to May 2020, exposing products being banned
and naming producers (or acknowledging unbranded, untraceable products). We commend
these steps and suggest that this is a necessary measure that needs to be maintained. Some
of the increase in the frequency of inspections is due in part to financial support from
development partners. For sustainability, government allocations will also be needed.

Access to good quality vitamin A premix—a key input for fortification—is another area where
constraints have been identified. Small and medium-sized oil producers—such as oil
packers—access premix supplies that are of poor quality. The problem appears to be driven
by limited information (as communicated to oil packers) about specific premix products and
suppliers; the absence of clear regulations (and their enforcement) and guidelines on what
constitutes the ‘right premix’ and where to source it; and the inability of oil packers to
procure from agents of accredited international suppliers, given the disparity between how
much volume oil packers need and the minimum volumes these agents sell. MOInd and
GAIN are currently working with local businesses to explore the potential relevance,
feasibility, and business viability of establishing an accredited intermediary warehouse in
Bangladesh. This would aggregate demand and streamline and optimise the process of
acquiring vitamin A premix, enhancing the availability of quality vitamin A premix at
competitive prices, primarily for these small and medium-sized oil producers.

Our research developed and tested a theoretically grounded (30) compliance behaviour
score that captures the methods, monitoring, and implementation related to the fortification
of edible oil. As outlined earlier in the detailed description of our methodology, the score
comprises indicators of premix storage, measurement and mixing capacity, fortification
practices and documentation, fortification-related quality control, and quality assurance
capacity and practices. While the compliance behaviour score requires further testing and
validation in Bangladesh and other contexts, it represents an advance in the methods and
metrics available to assess compliance, compliance propensity, and compliance-related
behaviours. The fortification community has acknowledged the difficulty in measuring
compliance and has recommended the implementation of a systems-based approach to
determine compliance, which emphasises the process of fortification over regular testing of
fortified food samples to quantify micronutrient content (23). This score is a conceptually
sound methodological innovation, was confirmed to have high internal validity, and should
be implemented and validated in future studies.

Our findings underscore the need to ensure traceability across the edible oil value chain. We
found that bulk oil was widely available and in high demand from consumers. These findings

' https://www.dhakatribune.com/feature/food/2019/03/28/no-vitamin-a-found-in-17-non-bottled-edible-oil-samples;

https://www.dhakatribune.com/bangladesh/2020/04/25/bsti-bans-17-food-products-of-12-companies;
https://www.dhakatribune.com/bangladesh/2020/05/11/bsti-bans-43-substandard-products; (Accessed June 29, 2020)
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are not unique to Bangladesh. A study in Indonesia estimated that unbranded oil constituted
approximately 70% of the total oil traded in the country at that time (31). A recent study of
vitamin A stability in supply chains found that the retailing of edible oil in loose form is also
very frequent in Senegal and Benin (32), with over 80% of the shops sampled found to be
selling oil in this form. In India, the sale of bulk oil is common (33, 34) and has been attributed
to fragmented edible oil markets. Without adequate labelling and traceability, consumers in
Bangladesh cannot be assured of quality (nutrient content in line with standards)—or even
that they are purchasing soybean oil as opposed to palm oil.

A concern that warrants further study is the potential for food safety risks associated with the
sale of bulk oil. Because the drums used to transport bulk oil were observed to be visibly dirty
and may contain residue from previous contents such as chemicals and paint, and may be
only minimally washed, there are plausible concerns regarding contamination. In Bihar, India,
for example, there were case reports of the deaths of schoolchildren that were attributed to
organophosphate poisoning due to the cooking oil they were fed having been stored in a
container formerly used for insecticides (35). While this poisoning was an extreme occurrence
that has not been similarly documented in Bangladesh, it highlights a plausible cause for
concern. Clearly further exploration and analysis are warranted.

Ensuring that all edible oil, including bulk oil, can be traced to the producer and is subject to
regulatory monitoring is paramount for effective food control and food safety. However, as
with many other national programmes, there is limited public industry data or information
available, such as verifiable data on production across different types of producers or on
procurement of premix by producers. This creates an environment of secrecy within an
industry whose products are of strong public interest but which is characterised by a weak
sense of accountability between those directly involved in the value chain and those who are
supposed to regulate the behaviour of value chain actors. Digital solutions and connected
technologies (such as digital dosifiers, blockchain technology, process analytical
technologies, the internet of things, and other innovations) coupled with open-source
structures that provide such data at transaction points could drive compliance by all actors in
the value chain and should be urgently explored (36). In Bangladesh, a web-based
management information system for fortification programmes, FortifyMIS (37), is in the early
stages of rollout and can perhaps address some of these information gaps between value
chain actors, food producers, regulatory monitoring inspectors, and laboratory and central
government staff. At a minimum, traceability measures should include mandatory labelling of
bulk oil, regulation of quality of packaging (drums), and penalising those who purchase bulk
oil if caught with unlabelled or unsafe drums.

This study was undertaken in the context of intensified efforts by the government to enforce
the law on mandatory fortification and to review requirements for bulk oil sold in drums. As a
result of heightened sensitivities, some oil producers were reluctant to be interviewed,
creating a potential over-representation of more open and willing producers in our sample.
To address this issue, the quantitative survey was designed to enable us to carry out several
robustness exercises, while the qualitative information was triangulated with information from
other key informants, both within and outside the edible oil value chain.
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One area that holds significant promise to improve fortification outcomes is the use of more
data-driven monitoring. This would require verification of information on premix use and
production levels, which is currently unavailable. As noted above, digital solutions could
clearly offer greater timeliness and could complement and eventually replace face-to-face
inspection processes if data availability, reliability, and analytical capacity can be addressed.
However, exploring the potential for improved measures in this area was outside the scope of
this study, and more work is needed.

Further application and validation of the compliance behaviour score is also recommended.
Future studies should assess the accuracy of such measures as a means of predicting
compliance. If validated, it offers a more rapid and systems-based means of assessing
compliance, which can complement periodic testing.

Finally, the studies were conducted prior to the Covid-19 pandemic, which has resulted in
widespread food system disruptions globally and in Bangladesh. For example, there have
been reports of decreased sales, difficulty paying staff, difficulty accessing inputs, and
decreased production volumes (38). These factors may have affected the value chains studied
and presented in this paper. While we are unable to provide detailed evidence on the
impacts and implications for the findings and recommendations in this report, Box 1 offers
preliminary insights and suggestions for further investigation.

Edible oil industry experts anticipated that a slowdown in economic activity during the
Covid-19 lockdown would lead to a fall in edible oil sales, due to a decline in household
consumption and closure of restaurants in urban areas. However, these predictions
proved to be wrong. According to oil refineries and oil packers with whom we conducted
rapid interviews in July 2020, total sales did not fall. Instead, there was an increase in the
demand for bulk and bottled oil due to organisations carrying out relief work to support
households affected by the crisis and to large purchases of bottled oil by the Trading
Corporation of Bangladesh (an agency within the Ministry of Commerce)—totalling
almost one quarter of the total market demand—to include in its package of essential
food items provided to low-income areas at reduced price during emergency situations.
Premix supply did not experience disruption during the lockdown, as shipments were
delivered on time to oil refineries and premix agents had enough stock to supply oil
packers.

The increase in demand for bottled oil during this time means that more fortification than
usual may be taking place. To analyse this further, and to understand its implications on
compliance within the value chains studied, an assessment of premix availability,
potential supply backlogs, and whether there has been a fall in demand for bulk oil from
low-income households would need to be carried out.
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CONCLUSION AND RECOMMENDATIONS

Based on the study findings, we identify five recommendations, designed to realign
incentives for oil producers to support fortification. These recommendations are made with a
number of key facts in mind, based on our study and wider work on fortification. First,
accountability for edible oil fortification in Bangladesh primarily resides with refineries, with
secondary responsibility with packers to purchase fortified oil and top up pre-mix as
necessary. Second, consumer awareness of edible oil fortification is low across all strata.
Third, the purpose of having a fortification mandate is, in any case, to remove consumer
choice. Fourth, it should be recognised that the cost of premix is not trivial when considered
as a percentage of profits. Fifth, access to high-quality vitamin A premix is a problem for
smaller oil packers. Sixth, penalties (fines but also ‘naming and shaming’) act as a deterrent
for unfortified bottled oil, but the lack of traceability of bulk oil means non-compliance goes
unpunished. Seventh, until traceability is established, monitoring and enforcement of bulk oil
can only be effective at or immediately after oil leaves the refineries. Eighth, producers
subject to a higher-than-average frequency of inspections exhibit a higher level of
compliance behaviours.

Our recommendations are as follows:

Our first recommendation supports the current government efforts to ensure that all edible
oil, including bulk oil, be traceable to the producer. This measure must be approved in order
to ensure mandatory labelling by oil refineries of all bulk oil for human consumption, along
with replacing drums with more suitable containers that respect food safety. Once labelling is
secured, penalties should be levied on oil packers, retailers, or others who purchase
unlabelled/unfortified or unsafe bulk oil, if used for consumption.

Second, we recommend raising the rate of producer inspections to at least quarterly. This is
in line with our finding regarding the effectiveness of frequent inspections, as well as the
MOInd’s recognition of their importance. Regular inspections serve not only for enforcement
but also to secure producer confidence in the regulatory process, to ensure producers
become accustomed to requirements, and to reduce the perceived cost of compliance.
During inspections and other interactions with producers, emphasis should also be placed on
information exchange regarding broader aspects of fortification (e.g., health), to enhance
cooperation, reduce information disparities, and strengthen regulatory cultures. Such
information exchange is not sufficient on its own, but it does complement enforcement. The
quality of these efforts is important, and appropriate resources will be needed. The frequency
of inspections, and hence resource requirements, can be reduced over time, once the gains
from initial frequent interactions are achieved. The focus can then be turned to spot checks
and specific transgressions.

Third, we recommend that fines for non-compliance be reviewed in the upcoming
amendment of the fortification law, in order to ensure a sufficient deterrent for under-
fortification. Penalties for the primary producers of oil, who hold the main accountability for
fortification, should be higher. Assuming future traceability of bulk oil is secured, oil packers
would also be subject to fines if they do not purchase appropriately fortified and labelled
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bulk oil, although these would be at a lower level than refineries. Alongside fines, the MOInd
should continue to use and to scale up the use of reputational incentives, both negative
(‘shaming’) and positive (‘faming’).

Fourth, suitable quality premix should be available for oil packers, alongside the capacity and
equipment to perform adequate quality control. Central or collective purchasing, storage,
and on-sale to oil packers, as well as common testing to optimise premix acquisition and
quality control, should be explored with local businesses.

Finally, an additional and efficient means to improve monitoring of producer compliance is
the use of more data-driven measures, based on verified information provided by producers
regarding premix use and production levels. Data that is currently being submitted by
producers need to be reconciled, to assess whether the amount of premix used correlates to
the amount of fortified food reported as being produced over a certain time period. In the
future, digital solutions may help in this respect, although further exploration, development,
and testing are needed.

Currently, fortified and non-fortified products co-exist in the Bangladeshi edible oil market,
disincentivizing value chain actors to supply fortified products. A systems-based approach is
needed to address the governance environment and value chain constraints and incentives,
identified as key to ensuring delivery of affordable oil products containing the mandated
levels of nutrients that can plausibly affect nutritional outcomes. While the findings and
recommendations in this report are specific to the experiences with fortified edible oil in
Bangladesh, the problem of sub-optimal fortification implementation and delivery of fortified
staple foods is widespread. The analytical approach and learning set out in this report,
particularly the focus on understanding industry behaviour, have relevance for other contexts,
even if specific recommendations to improve outcomes are likely to vary.
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