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EXECUTIVE SUMMARY

Background

Between August and December 2011 Twin worked with the United States Agency for
International Development (USAID) Southern Africa Trade Hub (SATH) on a groundnut
value chain research project to identify risks of aflatoxin contamination related to the
ingress points of aspergillus sp. in the Afri-Nut value chain. While the primary focus was on
Afri-Nut in Malawi (a company that Twin has a shareholding in), Twin also took into
consideration groundnut sourcing work they have done with Ikuru, a Mozambique based
farmerd s ¢ o o pEhe rasedrch eviewed techniques and technologies that may be
applied to mitigate these risks and recommends a cluster of commercially driven
interventions to facilitate change across the groundnut sector in Southern Africa.

This project involved desk research on the causes of aflatoxin contamination, techniques
that have been developed to control and/or manage the risk of contamination and a review
of where these have been applied in groundnut production systems.

Aflatoxin

Aflatoxin is a highly toxic metabolite produced by the ubiquitous Aspergillus flavus and
parasiticus fungi. The Food and Agriculture Organization (FAQO) estimates that the fungi
affects2 5% of t he \auwthe dedtse focDiseagesControl estimate that more
than 4.5 billion people are chronically exposed to aflatoxin through contaminated foods
such as maize and groundnuts. Exposure to aflatoxin has been shown to cause cancer,
immune-system suppression, liver disease, growth retardation and death in both humans
and domestic animals. Aflatoxin control in high value export markets such as Europe is
tightly regulated with maximum permissible levels for human consumption set at 4ppb.
Value chain integration from key export countries such as Argentina has been successful
in keeping imports to Europe below the maximum permissible levels.

Africa used to dominate the global export markets in the 1960s and 1970s, but a lack of
investment in post-harvest handling and aflatoxin management and control contributed to
a decline in market share from around 75% to less than 5% between the 1970s and 2005.
Recent efforts by Twin and the National Smallholder Farmers' Association of Malawi
(NASFAM) to re-engage with this market through Liberation Foods have led to the
development of the Afri-Nut peanut processing plant in Lilongwe, Malawi. While Afri-Nut
aims to secure market access into Europe, it has the potential to act as a catalyst for
change in the peanut sector in Malawi. International trade in groundnuts only accounts for
around 6% of the global production. In Malawi, 15% of the crop is exported and entry into
Europe is mainly via processing in South Africa. 25% of the crop in Malawi is distributed
via formal local markets while 60% is not formally traded.

The review is also informed by CODEX standards and previous quality management
systems analysis on smallholder groundnut supply chain carried out by Twin and
NASFAM, which led to the establishment of Afri-Nut’. The review resulted in preliminary

! www.codexalimentarius.net
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recommendations which were reviewed by a stakeholder workshop in Malawi. Potential
interventions were prioritized and submitted to SATH in an interim report.

Recommendations

In order to have a significant and long-lasting effect on levels of aflatoxin contamination in
Mal awi 6 s @luechangd, twa phases of interventions are proposed.

Phase 1

Itis recommendedthatas et o f intervdntiorssd ear e 1 mp@taeocda potntand
the supply chain encompassing sorting, shelling and storage. This has been chosen as the
optimal place to introduce a set of cluster interventions, hereafter referred to as a shelling,
sorting and storage cluster intervention (SSSCI). In essence application of SSSCI would
entail:

1 Trade in groundnut from farmer to depot in-shell,
1 Mechanical shelling,

1 Sorting under ultra violet light,

1 Storage of shelled nuts in natural fiber bags.

The SSSCI will result in groundnuts being mechanically shelled in a control environment
rather than by hand on the farm. This would allow groundnuts to be stored in shell for
longer and avoid the shell soaking practice prior to hand shelling. Groundnuts will also
undergo additional sorting under ultra-violet light and be stored in clean jute bags. These
interventions make it less likely that produce will be contaminated by aflatoxin species
while also increasing the likelihood that contaminated produce is removed. A positive
health benefit for smallholders is that the groundnuts they intend to use for domestic
consumption can undergo the same aflatoxin control and management practices as
groundnuts destined for international markets.

Phase 2

Phase 2 will establish the business case for a groundnut value chain that removes
aflatoxin contaminated nuts from the food chain and maximizes the returns from the grade
outs. The proposed cluster intervention also paves the way for the establishment of a
warehouse receipt in the future. If feasible, a warehouse receipt system could prove a
profitable intervention with the possibility of storing additional commaodities other than
groundnuts.

The commercial benefits to Afri-Nut and its partners come from taking control of the crop
guality as early as possible in the value chain leading to significant improvements in the
conditions for the quality control at point of purchase, through storage, shelling, sorting and
processing. These changes are expected to result in a considerable reduction in grade out
percentages during processing at Afri-Nut and an increase in the quantity of produce that
can be sold to the higher value markets where stricter aflatoxin regulations apply.

The suggested approach falls under the four pillars of the Comprehensive Africa
Agriculture Development (CAADP) while also operating within Partnership of Aflatoxin
Control in Africa (PACA) and the Paris Declarations guiding principles. As no single
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intervention to reduce aflatoxin emerges as being the most feasible, a holistic and
multidisciplinary approach is required.
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1. Aflatoxin and Groundnuts
1.1. Aflatoxin as a Barrier to Groundnut Trade

Aflatoxin is a highly toxic metabolite produced by the ubiquitous Aspergillus flavus and
parasiticus fungi. According to the Food and Agriculture Organization (FAO), 25% of the
worl ddos crops ar e Cauntfies sittated betivgen 40tNeandf4Q° H aye
thought to be at greatest risk from aflatoxin mainly due to climatic conditions.

Regulations against mycotoxins, such as aflatoxin, started in the late 1960s and have
steadily grown to the point where roughly 100 countries have now established regulations
(van Egmond and Jonker, 2006). The majority of these countries have sufficient financial
resources available for the analytical methods required to enforce such legislation.

In a World Bank report, Diaz Rios and Jaffee (2008) argue that the evolution of stricter
regulations on aflatoxin were not responsible for the decline of Sub-Saharan Africa (SSA)
as an exporter of groundnuts in the global market as SSA was losing its competitiveness
for decades before the implementation of stringent standards in the late 1990s. They
suggest that African countries were unable to cope with need for consistent volumes and
guality of groundnuts due to factors such as climatic shocks and sector policies. They go
on to say that the stringency of European Union (EU) standards acted as neither a trade
barrier nor catalyst for improved aflatoxin management for SSA. Weak supply chain
organization and inferior technology are alternatver easons gi ven f or
competitiveness.

There are those who believe otherwise, none more so than Otsuki et al. (2001). They
claim that the regulations put in place by the EU resulted in an 11% decline in EU imports

of edible groundnuts from Africa and a trade flow 63% lower than would of have occurred if

CODEX international standards had been enforced.

One area that is not addressed by Diaz, Rios and Jaffee (2008) is the potential impacts
early un-harmonized regulations could have had on trade. In 1982, Coulter had already
pinpointed stringent aflatoxin regulations as the most important factor stopping Malawi

SSAG:

from selling groundnuts to European countries®. At this point,theUni t ed Ki ngdomé s

acceptable aflatoxin level was 30ppb while in West Germany and the Netherlands it was
5ppb. Itis likely that those in the industry would have been aware that regulations were
likely to become stricter in the future, prompting them to seek a reliable supply of good
guality groundnuts before these regulations came into play. With the first international
inquiry into mycotoxins in food and feed occurring in 1981 and actors within the sector
aware of the issue since the 60s, it is likely that aflatoxin levels in groundnuts did have a
significant role in the decline in SSA exports from the 1970s onwards.

Though the role that aflatoxin regulations played in the decline of groundnut exports from
SSA is debatable, there is no doubt that current regulations act as a trade barrier for
countries like Malawi, especially when produce grown by smallholders often struggle to
achieve the strict thresholds put in place. International standards for allowable levels of
aflatoxin in groundnuts intended for direct human consumption vary between 4ppb and
20ppb, with the strictest regulations in place in Europe. The United Nations (UN)

requirement for aflatoxin content is 5ppb whiletheUni t ed St standasidare( US)

relatively high at 20ppb.

2 Coulter, J. P. (1982) Survey of selet European markets for processed groundnuts, nut butter and macadamia nuts,

Tropical Products Institute
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1.2.Groundnuts and Smallholders

In Malawi, groundnuts account for 25% of household agricultural income, while the

agricultural sector contributes 63.7% of the total income for the rural population (Diop et

a. , 2003). Groundnut s stastgrovany expootindudraes; thaughd s t h e
from a low base. Over a 5-year period (2005-10), groundnut exports have grown by 271%.

However, they still only account for a 0.14% share of the market value of the products

exported by Malawi. Malawi is currently 9" largest exporter of groundnuts in SSA

(Simtowe et al., 2009).

South Africa is the largest importer of Malawian groundnut, it accounts for almost 70% of
Mal awi 0 s ntbhexSputherh African Development Community (SADC) region (CYE
Consult, 2009). According to the available information (CYE Consult, 2009), confirmed by
NASFAM and ICRISAT, only 40% of groundnuts are channeled to the main processing,
wholesale and retail markets. The other 60% is locally consumed by farmers or sold
directly by the producers on local markets. On the basis of 2006 production (200,000 mt)
and export data (30,000mt), it means that from the total marketed products 37.5% are
exported, or 15% of the total production (CYE Consult, 2009). Groundnuts produced in
Malawi are distributed in the following way.

Table 1. Malawi Groundnut Market Segments (2009)

Production 100%
Domestic consumption/Local markets 60%
National markets 25%
Export markets (the majority sold in South | 15%
Africa)

1.3.Groundnuts and Aflatoxins

Aflatoxin is a sensitive public health and food industry issue, but awareness and
understanding of aflatoxin is not widespread. As a result, smallholders have limited
knowledge of suitable aflatoxin control and management strategies.

Many factors can contribute to the levels of aflatoxin in groundnuts. Research has shown

that certain varieties of groundnut are more resistant to aflatoxin contamination and that

good varietal selection is crucial. Selection is dependent upon a number of key factors

including climatic conditions (e.g. rainfall reliability and duration) and soil type. Information

on suitable varieties and their availability is a key problem. A lack of smallholder

understanding of good agricultural practice (e.g. planting timing and density, soil pH)
combined with groundnuts not being seen as a
contributes to aflatoxin contamination.

Exposure to moisture is a key contributing factor to aflatoxin post-harvest. Poor handling
and inadequate storage conditions, prevalent in many villages and collection centers,
along with poor processing, can detrimentally affect crop quality. Risks of contamination
are exacerbated by slow evacuation and processing of the crop post-harvesting. A major
constraint to farmers and farmer organizations addressing these challenges is poor crop
guality information and analysis exacerbated by informal traders who contribute little
quality feedback. This prevents the identification and monitoring of key risk control points
and swift action to reduce or control risk.

USAID Southern Africa Trade Hub



There is a lack of clear market incentives for value chain actors to address the problem of

high aflatoxin levels in groundnuts. Apartfromexce pt i onal ci rcumséatances,
farm gated has b ehe significanivaremium megded tadrive a y

improvements in groundnut quality. As the majority of groundnuts are consumed locally

where aflatoxin regulations are not strictly enforced, local traders place more emphasis on

guantity than quality. With no price differentiation based on the quality of produce,

smallholders have little incentive to improve their aflatoxin management and control

strategies, assuming they are aware of the issue at all.

Since the Afri-Nut supply chain operates within this context, these challenges will be have
accounted for to develop a cost effective intervention plan that can drive positive change
by reducing aflatoxin contamination in the value chain.

2. The Groundnut Value Chain

Figure 1 shows the movement of groundnuts through the Afri-Nut, Malawi value chain. The
points at which groundnuts receive aflatoxin testing are highlighted along the chain.

2.1.lkuru

The groundnut value chain in Mozambique in which Ikuru is involved has many similarities

to the value chain illustrated in Figure 1. Ikuru markets a range of products both locally in
Mozambique and for export to niche markets such as the EU. Only small quantities of

Fairtrade groundnuts are traded with Europe. This is largely because the dominant variety

in Mozambique, Nametil, has a small kernel. The groundnuts marketed by Ikuru are
produced by small hol der groups called Forads,
shelled at the household level.

| k u r wrénsbusiness plan is focused on making improvements to the input and supply
offered to smallholders, with particular attention on the supply of improved seed.
Processing facilities available in Mozambique are not to the standard of those provided by
Afri-Nut in Malawi. For this reason, the interventions at the post-harvest level
recommended in this report are less relevant to Ikuru at their stage of development. It is
intended that findings from any subsequent projects from this report will help to inform

| k ur u @ strategy in the area of post-harvest practices. In Malawi, ongoing research
by NASFAM, Ex Agris and ICRISAT is focused on making improvements to the pre-
harvest phase of the value chain, including inputs and supply of improved seed. Findings
here are also likely to prove useful to the Ikuru value chain.

Figure 2 shows different areas of the value chain in which Ikuru, Twin, NASFAM, Ex Agris
and Afri-Nut are engaged and will be focusing their attention on when attempting to
mitigate the risks of aflatoxin.

10
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Figure 1: Organized Smallholder Value Chain in Malawi
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Figure 2: 1 k u ramdAdri-N u t Opsimum Areas of Focus for Supply Chain Aflatoxin
Risk Mitigation

TR

Planting Harvest Shelling Sorting Storage Processing International

Inputs

T T 11‘1 L L T

Aflatoxin Testing: USDA, SA Grain Lab, Regional Laboratories, Gates Foundation, ICRISAT, Afri-Nut

3. Critical Control Points

The first edition of the Mchinji Area Smallholder Farmer Association (MASFA-Malawi)
Quality manual was produced in November 2008 which developed flow charts from farm
production to dispatch to MASFA customers. The manual identified four key priorities for
buyers as:

1. Low aflatoxin levels
2. Traceability

3. Good quality, and
4. Timely delivery

Fourteen control points (Table 2) were identified (some but not all of these quality

management systems (QMS) have a direct impact on the management and control of

aflatoxin). The quality manual has since been summarized to produce QMS working
instructions, AQMS at farm | evel 0 and AQMS du
t r a c e aNASKFAM devaloped the material with the intention to have it printed as an A5

booklet that can be distributed to end-users. It is likely that the material may need further
modification to accommodate the recommendations of this report.

12
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Table 2: Critical Control Points

Critical Control Points

Analysis

Warehousing

Buying from members

Farm storage Relevant Critical Control Points

1
2
3
4
5 Field drying
6
I
8
9

- . 1 Buying from members
'(\)/Igicg'rrrf Ssﬁglllli';'g 2 Grading and sorting
Dispatch 9 3 Bagging for storage
Seepd selection 4 Machine shelling
10 Planting 5 Warehousing
11 Weeding

12 Selection of buying center

13 On-farm sorting

14 Bagging for  temporary

Not all of the critical control points identified by MASFA are relevant to the intervention
plan being recommended, as many of these are concerned with pre harvest practice.

Interventions in the pre harvest phase operate in a complex heterogeneous environment,
e.g. rainfall, soil type and smallholder education levels. Work such as NASFAM 6 Rural
Livelihoods and Economic Enhancement Programmed (RLEEP), which started recently,
include improving access to training and extension support on groundnut production.
Interventions relating to establishing good agricultural practice require lengthy periods of
extension work in order to reach a significant number of smallholders. Smallholders must
perceive they are benefitting from any change in practice or increased financial
expenditure and require greater levels of understanding relating to the threat of aflatoxin
than are currently in place. This work is needed to improve the overall pre-harvest
standards within the sector and should have a long-term impact on the quality and levels
of aflatoxin of product supplied to businesses such as Afri-Nut.

Recent research in Ghana shows that, where aflatoxin levels were low immediately after
harvest and drying, aflatoxin levels increased significantly by the time they reached urban
markets with levels 2 to 3 times higher than recommended by the World Health
Organization (WHO). This supports the notion that post-harvest handling can be
responsible for marked increases in levels of aflatoxin and that measures are needed to
take post-harvest control of crop quality in order to keep aflatoxin levels low and to
minimize cross contamination and build up in storage.

AfrficNut 6 s experience and expertise mean-harvest i s i
practice. The greatest benefit for Afri-Nut can be achieved by taking control of post-harvest

crop quality in shell, ensuring safe storage and handling conditions of groundnuts can be

achieved and that the costs of handling and transporting contaminated groundnuts can be

reduced. Changes in the supply chain post-harvest do require smallholder buy-in but

fewer of these changes rely on smallholders investing their limited finances and are

designed to address the heterogeneity of the product in the smallholder supply chain. This

13
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post-harvest intervention is designed to have a rapid transformative influence on the
smallholder groundnut value chain.

Beginning an intervention program at the critical control point, where interaction with
smallholders takes place, is considered to be important as it is the point at which Afri-Nut
can take control of the crop quality but there is also an opportunity to raise the profile and
smallholder awareness of aflatoxin.

The commercial viability of interventions were examined at each relevant critical control
point with findings being based upon a literature review, stakeholder workshop and value
chain experience.

4. Analysis and Possible SATH Interventions

In order to have a significant and long-lasting effect on levels of aflatoxin contamination in

Mal awi 6 s gr oun dmequites theaniplereentatibneofian ss et of O6cl ust er
interventionsd By focusing attention on a few complementary interventions at the critical

post-harvest phase in the value chain, a platform from which to drive future change in the

supply chain can be established.

As well as being financially viable for Afri-Nut, these interventions will achieve positive
results that are tangible to the smallholders in the short term. On this basis, positive and
trusting relationships can be built that have the ability to bring about significant future
progr ess igmoundhatisextoriari sfluence regional strategies.

A nodal point in the supply chain, encompassing sorting, shelling and storage, was chosen
as the optimal place to introduce a set of cluster interventions which from here on will be
referred to as a shelling, sorting and storage cluster intervention (SSSCI) . Each
intervention, in its own right would result in positive outcomes for the value chain. When
combined, a cumulative affect is achieved where aflatoxin rich groundnuts are identified
and removed from the value chain. The risk of further aflatoxin ingress is then mitigated as
groundnuts will be stored and shelled in a safer environment that restricts contamination
by aflatoxin species.

4.1. Priority Intervention 1 SSSCI
Figure 3: Groundnut Flow through the Current Value Chain

Groundnutssent to

‘ Currentvalue chain | processing plant
f1\
|
60% of groundnuts kept on-farm | Rejected groundnuts Groundnuts stored in 18N Purchased groundnuts
. - [~ 3 3 - H " -
for domestic consumption | returned to smallholders polypropylene b?l‘g storedin warehouse
On-farm hand Groundnuts 40% of groundnuts Groundnutsinspected
shelling of sorted and # transported to buying = for grading and
groundnuts graded on-farm stations moisture content
2\ On-farm Buying Station Warehouse

Shelling, Sorting
process
commences
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The current groundnut value chain has a number of weaknesses when it comes to
aflatoxin management and control. SSSCI can result in improved efficiencies in these
post-harvest practices. A more efficient value chain, producing a greater volume of
groundnuts suitable for external markets in South Africa and Europe will help stimulate an
increased demand.

Figure 4: Groundnut Flow through the Value Chain after the Cluster Intervention

Shelling, Sorting
process

Groundnuts with high ]
commences . Groundnuts sent to
levels of aflatoxin ] )
processing plant
removed

N/ .
Groundnuts Groundnutsundergo Ultra- \‘ Storedin branded
transported to Violet and hand sorting ‘ jute bags
shelling station in- T
shell .

Hand operated mechanical
v . e— |
i olvi shellers used for shelling T
Qua |t.y contrct vVia Storedin branded
aflatoxin or moisture | >| Pre-shelling grading —— | jute bags
testing
Buying/ Shelling Station Warehouse

Non compliant

groundnutsremoved

Figure 4 shows how groundnuts would flow through the supply chain from point of
purchase to factory gate under the proposed SSSCI. These recommendations are made
based on information gathered from key stakeholders in the Afri-Nut value chain, a cost
benefit analysis and a detailed literature review of sources including peer reviewed
publications and previous value chain analysis.

5. Commercial Viability at Each Relevant Critical Control Point
5.1. Buying from Members
5.1.1. Commercial viability of a change in buying practice

Wu et al. (2008) touches upon an important point concerning aflatoxin contaminated
groundnuts within a supply chain: As peanut growers do not derive direct benefit from
aflatoxin management, there is little incentive for them to implement these control
methods. A differential pricing system, based on aflatoxin levels, has the potential to
change this. A barrier to such a system is that produce is not currently tested for aflatoxin
at the point of purchase, primarily because of the cost of the tests, the sample size
required to undertaken them and training required to carry out the tests.

Rapid aflatoxin tests are being improved and present the groundnut value chain operators
with the potential to test at point of purchase. Grain Pro have developed the AFB1 precise
test kit which can be carried out during field inspection or at the point of purchase and
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