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1. EXECUTIVEBUMMARY

Malawi has dong history of aquaculture, with over a century of variousdigenousspecies being
reared for a range of different markets. However, in recent times production has focussed towards
localtilapias and more speciallChambaospecies from thel S y' d2éechromisind Tilapia Over the

last 40 years, a series of donor funded depenent projects have sought tdevelop and increase
production through smallholder aquaculturein earthen ponds both as a means of improving
household income but also crucially, commuratyd more specifically househokditrition. Despite
theseongoing nterventiors, the lack ofcommercialinputs in supply chain development has been
flagged as one of the main limiting growth factors for the sector. More specifically, the supply chains
of suitable fish feed and fingerlings require significant improvenaadtdevelopment

Funded by the UK Department for International Development (DfID)\Mbeking in Partnership for
Agricultural Technology Transfé&roject (AgriTT), under the Malawi Pilot Development Project
(PDP), aimed to form a collaboration between tiplé actors seeking to secure sustainable
SELI yarzy 2F GKS 02 dzy i NB Qhassbuglit to fdailitate kh§ ahs@daf ( dzNBS
relevant Chinese technologies in attempts to achieve production and pralycimprovements.

The project hasbeen granted a oneyear extension until March 2017 anduring this period

particular focus will be on the sustainable commercialisation of producdios strengtiening of
associated value chaifier smallholderfish farmers.

The specific objective of ith study at the request of Landell Millwas to gain an understanding of
the current profitability ofsmallholderaquacultureproduction, in order to discern and attempt to
guantify the potential market foffeed and fingerling supply chairmd how the production and
supply of these crucial inputsan be commercialisedo fulfil the needs of thesesmallholder
aquacultureproducers.The project team employed a phased approach; including thorough analysis
of available AgriTT dataseto inform a random selection process f@mallholdercase studies.
Whilst lkey stakeholders withirthe supply sector werealso engaged toidentify issues relating to
suwpply chains for both key inputs.

From interviews and data reviewed in this study, it appeardylikieat less than 2@ of current
smallholderspractising aguaculturelemonstratefinancialviability to justify the use of commercial
inputs and as much as80% cannot demonstrate financial viabilifue to their personal
circumstancesabilities,finances,or availability of support and inputs require@ihe lack oformal,
domesticsupply chains for feedndfingerlingsat both the commercial osmallholderscalesignals a
need for change within the sector.

It is suggestedrom thisstudythat the currentlack ofreliable, quality fingerlingis the majorbarrier
to development within the sectgorrather than the availability of high quality, formulated feesityce
the growth potential of unimproved fish straings suboptimal regardless of feed quality is
therefore recommended thatvhilst feed development is still importanany future engagemeny
donorsin the sector should focus on combattitige lack ofquality fingerlingsand the production
and distributionof monosexfish for all outgrowers to maxmise fish production potential. Current
producersfrom both the public and private sectomre not meeting demand due to a range of
factors discussed and there is a needfiather private sector investment on a larger scallerough
the development of wll-placed, mid and largsized hatcheries to meet marketemand This
development willin turn justify a requirement for high quality, formulated feeds and provide
smallholders with a greater range of high end markets for their products, since theyevéllb to
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consistently produce larger fisRrevious attempts to identify and empower rrsdale smallholders
to become hatchery operators have not seen reliable resdiise to a number of reasonand
although evidence exists to support the presence of fismer groups and networks, further efforts
are required toconnectindividuals together for the procurement of key inputs.

Feed production isanother essential component for commercial aquaculturedevelopment;
however, highquality, formulated feeds areurrently availablehrough Zambian supplierasho are
certainly able to meet demand until such a time as a critical mass of production exists in Malawi
bringing products with relatively good quality at affordable prices|uitiog transportation The
prices for feed produced domesticallsom Maldecoand those imported fronZambia are in the
region ofMK 30,000per bag (4660 Kg) which equate to approximately 0.8 USD per Kg at the time
of writing this report Interviews with Government Stafindicated that local feed could be
produced for closer ttMW 16,00020,000per bag which equates to approximately 0.5 USD per Kg
at the time of writing this reportThere is therefore some scope for supporting growth of locally
producad feeds at reduced rates, but evidence is lacking to guarantee pifegluction and
distribution of these products. Many smallholders in Malawi using exteriraported feeds are
doing so through a subsidised programme, so it remains to be seen how many egninue with
this type of expenditure as a stafadone businessOnce production is significant enough in Malawi
severalproducers / suppliers are ready and available to engage, however demand simply is not there
at the current scale to make commerciagupply a viable optionThe alternative for many
smallholders in Malawi is to continue use of basicfanrm, supplementary feeds such as rice and
maize bran, and to gear their production towards lo&hall fislfmarkets, an option that still offers
opportunities for profitability underappropriate farm management conditiongzurther barriers to
development for smallholdersinclude; inconsistent supplies of water throughout the vyear,
insufficientseasonalvater temperaturesat certain times of the yeao encourage optimal growth
and a lack of business acumengrocuring key inputsessential record keepingnd sourcing the
most lucrativemarkets.

Interviews and discussions also identified the need for greater support to the private sector at both
the larger commercial scale and femallholdes through extension serviceGovernment Research
Centres have a key role to playAfrican aquaculture ahdeveloping improved strains and feed etc.

but in many places this works well as a supporting / enabling body rather bleamg primary
fingerling producess for smallholder farmersIn contrast to theseGovernment and Academic
research facilitiesthe curent, larger, private sectofarms must demonstrate a core focus towards
profitability and willtherefore drive production furtherthrough the development of more reliable
input supply chains for feed and fingerlingsprocess or strategy that is cleadgmonstrated by the
development of the sector in surrounding countriég. Zambia, with larger farming companies not
competing with, but benefiting smallholder producers
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2. INTRODUCTION

2.1 MALAWIANAQUACULTURE

L LILINREAYLEF GSt & | |j dzl N Scblipieti By lentictahdépareniial Wakey/ tRodies, NS |
most notably, lakes; Malawi, Chilwa and Malombe and various rivers, the largest being the Shire
which flows out from Lake Malawi, through the southern region and joins the Zambezi River in
Mozambique. Dudo this abundance of water, capture fisheries and associated livelihoods have
LX F@8SR | 1S@& NRtS Ay a0dzZ LWiAy3d GKS O2yadzYLIiAzy |
population, with fish representing a primary source of dietary protein fonyneommunitie$ It is
estimated from available data that fish provides over 60% of the dietampalnprotein intake of
Malawians? Due to the ovemrexploitation of remaining fisheries and with the current population of
around 16.4 million set to increase over coming years, there has been a downward trend in per
capita consumption of fish from 108 kg/capita/year to @ kg/capita/yearover the past 50 years
Furthermore, the decline in fish stocks has contributed to a rise in the market price of tilapia, or
ChamboWith regard to the national nutrition status of Malawi, the FAO states:that

GThe nutritional status of the Malawian polation remains critical. Although shewrm
interventions such as supplementation and fortification still need to be reinforced, investment in
longterm food based strategies are needé&d

Aquaculture has been practised in Malawi for over a century, wilie introduction of
Onchorhynchus mykigRainbow Trout), into the higblevation, cooler waters above Zomba during

colonial time&. Moreover, it has been suggested that approximatelylp LISNOSy G 2F GKS
land area is suitable for warmvater aquaculture, predominately the culture of tilapasProduction

was expandedvith @ NA 2dzi AYRAISy2dza GAfFLIAYS &LISOASE RdzN
the governmentrun Domasi Research Centre, designed to facilitate improvements in the breeding

and distribution of improved qualityfingerlings However, since these early developments,
aquaculture production has failed tproduce significant increases in yieldwith cage culture

I OlGdzr tt& NBO2NRAY3I | RSOt % O\&r rdceh decaddd Redzénger &y a Ay
different primarily internationalo Dh Q& |y R R2y2NJ | 3SyOASa KI @S GNX
projects with limited success due to a range of key factors including lack of sufficreetnment

extension services and limited availéyi of good qualityfingerlingsand feed (the latter two being

the focus of this study)Historically the poor uptake of private sgor aquaculture has resulted ia

perception amongmany lower incomesmallholdes, that the risks of starting up smallae pond

aquaculture are too great to invest their own resources in trying to achieve financial viability

The most recenstatistics availabldor fish farmersare from a censusarried out by the Mtional

Aquaculture Centre (NAQRO003) which proposedthat 4,050 fish farmers own and use 9,500
FAAKLRYRaY gAGK Iy SadAYFIGSR lFyydzZadt @AStR 2F yn
total fish productiori. More recent figures provided by Government staff suggest an increase in the
number of individials practising fish farming, although this cannot be supported by current data.

1 http://worldfishcenter.org/content/recommendatiordomainspond-aquaculturecountry-casestudy-developmentand-status2
2 http://www.ijbssnet.com/journals/Vol 4 No 2 February 2013/18.pdf

3 http://www.fao.org/ag/agn/nutrition/mwi_en.stm

4 www.cabi.org/gara/FullTextPDF/2009/20093195681.pdf

5 http://www.fao.org/fishery/countrysector/naso_malawi/en#tcN70176

6 http://www.thefishsite.com/articles/1059/cageaguaculturein-malawi/

7NAC. 2003. NAA\nnual Report, 2002/2003. http://www.fao.org/fishery/countrysector/naso_malawi/en#tcN70176
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The predominant cultured species include various tilapia spect@seothromis shiranus
Oreochromis karongaand Tilapia rendal), typically grown in lownput, polyculture gstems,
producing yields ranging between 750 and 1,200 kg/hal/year, representing annual incomes of US$
1,363 per hectare per year (approximately US$ 25/farmer/year)

The main constraints for Malawian aquaculture include: the growth potential of speciesypted

for culture (it is not permissible to farn@reochromis niloticusn Malawi), the supply of quality
fingerlings and feed, technical expertisemarket linkagesand access to suitable crediflthough

there are several commercial feed afidgerlingssuppliers in Malawi, challenges continue to arise

for the access and regular supply of these inputs with regard to securing the right quantity, quality
and species. It remains an ongoing challenge to secure supply of monosex, and even mixed sex
fingerlingsthat are of uniform sizeand age for out grower farmers; with recurring cases of
fingerlings supplied and sold varying significantly and potentially already reproducing at the time of
stocking. When combined with limited understanding of groumt procedues and husbandry, these
factors can have considerable impacts on farm management, with early maturation and breeding
resulting in excessive stocking densities and stunted growth. In addition, forsrasdl fish farmers

in rural locations the external ctssfor transport and inputs such as feed afidgerlingsare a
constant struggle. These farmerarely have sufficient, if any, financial records to show whether
pond-based production systems are financially viable and there is a need for extension samite
training to educate farmers in budgeting and financial management prior to start of the-guow
cycle. High input costs are an issue for farmers who face capital vulnerability and have limited
access to micr@redit loan systemg although accessotthese has increased in Malawi in recent
years, work is still required to support farmers in this area in partictlarthermore, although there

is a consistent and regular demand for (food) fish of even smaller sizes across southern Malawi,
organising ales and securing markets remains a challenge for existing fish farmers. Value chain
linkages must bémproved if more farmed fish are to reach the desired marketplace in significant

volumes and of acceptable freshness in order to meet the nutritional &ieed2 ¥ G KS 02 dzy

population.

TABLH: CATEGORISINSGALEOF AQUACULTURE ENTRISEBN MALAWI

Category Description

Generally, 8 pondseachwith area<500nT, typicallyrun by one household or famil
memberswithout paid employees,iited access to qualitinputs; feed, fingerlings
Smallholder Farm fertilisersandcredit or loans Harvestonceper 1-2 yearsor at unstructured intervals in
accordance with needs=lls all fishin home village owns little or no associate(
aquaculture equipmentlittle to no record keeping / business planning for future

Generally, >®ondseachwith area 4001000 nf, owned by individual or household bt
employs one or morestaff, able to access and afford some commeramgluts; feeds,

fingerlingsand fertilisers,at this level may be able to access loans and crdwitvest
fish at least once every-8 months sells mostof fish outside village for higher price
some level of financid records and business planning, hewer often not
comprehensive.

Mid-scale Farm

>10 pondseachwith area >1000rfy owned by individu#b, householdor businessut
with many paid employees, exclusive use of commercial inputs and probakd#eo
production, able to access loans anrkdit, harvests at least once every8émonths,
sells all fish outside village and mostly in urban markets and supermarket chain
contracts to futher valuechain stakeholderscomprehensive often computerised
recordsby multipleindividuals, concre business plans for expansion or retention.

Largescale Farm

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 7
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2.2 AHISTORICAPERSPECTIVE
G!' IFAyad GKAA AKAFAO Ay SYLKIFI&aAa |yR LISNELISOGA DS
systems research and development in Africa, we have come here to discuss and to clarify future
directions. This is very timely. Many countries in sub Sahvafiaca are watching the progress being

made here in Malawi. They can see some pointers towards success in smallholder aquaculture and
AYGSANFGSR FIENXYAY3ID . dzi 6S oAttt ySSR Y2NB &dzLJi2 N

- Roger Pullin 1994

Above are the telling words @&oger Pullin, the eminent ICLARM aquaculture and fisheries scientist,
given at an international workshop on Aquaculture Policy and Integrated Resource Management in
SubSaharan (SS) Africa held in Zomba back in February 1994. It could be argued thttosi@ce
days, now over 22 years ago, certain other SS African countries have moved on to develop their
aquaculture as evidenced by their increasing and voluminous annual aquaculture production
statistics; whilst in Malawi to many extents and purposes aglta®i has not, based on national
production statistics. There had been many dofiomded projects and reports prior to this, and
donors including World Fish Centre, FAO, JICA, ALCOM, World Vision, Oxfam, GlZ, DfID etc. have
continued to develop projects ithe sector up to the present day. When considering future
interventions in Malawian aquaculture, it is therefore important to note some key lessons can be
learnt from both the struggles in Malawi and the successes seen elsewhere in the region.

It is pertaps pertinent to begin with the key word in the title of the above 1994 workshop
GLYGSANI GSRE @ alye LINB2SOia airAyO0S (KS moynQa o
built on the cornerstone of promoting that original ICLARM Ab@sed produdbn model of crop

and livestock integrated pond aquaculture at an artisanal, rural, livelihoods level for lower income
people. The evidence base since tends to show that for a number of reasons these systems are
rarely successful or financially viable iMalawi and generally even SS African context.

The development of commercial aquaculture in countries such as Nigeria, Ghana, Zimbabwe and
Zambia has largely been based on a more private sector, entrepréegumodel. In these
situations, the fish argrown in monocultures using formulated feeds, quality fingerlings (monosex
for tilapia and typicallyniloticug and importantly the farms are located in pamban areas with

good access to lucrative pekarvest markets and a regular supply of key inpatsst notably feed

and fertilisers. InMalawi, the findings of reports and experience of interviewees for this study
indicate that is has been difficult to implement this private sector growth, however this appears to
be changin@s isindicated from morerecent private sectodevelopments such as the cage farm and
hatchery in Chipoka and Chonona hatchery in Chikwamhthere remains significant potential for

an emerging aquaculture sector.

Throughout SS Africa theege many projects which have started with the best intentions, but have
not been able to sustain themselves once funding ends, resulting in the target fish farmers unable to
maintain the operationlongterm. Some key lessortsave been learned from these projeatser

the years and are well documented, below is a summary of the lessons that could apply to Malawi
based on available literature and findings of this study.

- From the initial proposalvriting stage it is important to have elear and realistic exit
strategy to specifically address the end of project funding when fish farmers are expected to
be seltsufficient. By this time the project should ensure the farmer has affordable access to

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 8
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feed, fertiliser and fingerlings, and ability to transport and sellrtfish in higher value peri
urban markets.

- Take time to find and emploey project staff and partner organisationwho have the
necessary commercial and practical skillsets to work effectively with selected fish farmers
across the value chain to obtaieaire value for money results.

- Design a cleariteria-based selection procedsr fish farmers engaged in the project.

- Maintainrealistic target numbersof farmers within finite project resourcesa key issue in
the past has been trying to engage toomydarmers in one project.

- Where appropriate includenicrofinance or credit provisiorfor fish farmers to cover initial
formulated feed outlay (70% of total running costs) in the first few cycles of production in
order to stimulate the development of theestor, but expect that not all of these farmers
will succeed long term.

- It is important to be clear from the outset what tharget size is for pond aquaculture
development. This report goes on to highlight different categories of smallholders, which
caninclude small bacigarden earth ponds, but could also be multiple ponds and even 10+
ponds in some cases. The requirements for each of these farmer categories differ
significantly, so identifying the target farmer group issestial early on as well ahd
different strategies to effectively support and work with them.

- Malawi is fortunate to have, at any one time, a range of projects and donors working in
aquaculture development. At the proposal and implementation stages it is therefore
important that poject managers and funding coordinators aware of what aquaculture
development is taking placelsewhere in the country. Projects should actively engage with
each other to develop mutually beneficial synergies and ensure optimal use of funds and
resources.

2.3 AGRITT¢ AiIMS ANDOBJECTIVES

Funded by the UK Department for International Development (DfID)Wheking in Partnership for
Agricultural Technology TransfékgriTT)under the Malawi Pilot Development Project (PR¥hed

to form a collaboration beveen multiple actors seeking teecure sustainable expansion of the
O2dzy i NEQa (AT I LA I AghiTiimzie® doughtoNiBeilitdidhetin@stdIor retetast
Chinese technologies in attempts to achigareduction and productivity improvementd he project
wasgranted a oneyear extension until March 2017 and in tipisriod, particular focus will be on the
potential for sustainable commercialisation of production dyallholderfish farmers.The specific
objective of this study is to gain an derstanding of the current profitability ofmallholder
production and how the feed and fingerling supply clsaimn be commercialisdd fulfil the needs
of these producers.
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3. METHODOLOGY AMIPPROACH

A phased approach was taken in thgplementationof this studyas show irFigurel below:

3. Data
. 2.Desk Based o -
1. Project Research and Collection and 4, Analysis and
i . Consultations i
Inception Sector Review Reporting
s|nception meeating sliteraturs Raview #* Primary data collection sAnalysis of data
sProject development +Desk Based Secondary through semi- collected
and design Data collaction 5‘!’“—_-'-”3? interviews *Final report written and
*Refine consultation and with key informants submittad

engagement plan and othar stakeholders

FIGURE. PHASED APPROACHITOY9 { ¢MABIAGENMENT AND DEERY

3.1 INCEPTIOMEETING

An inception meeting took place between theonsultantsand the AgriTT country manager,
Georgina Turnetto refine thed  dzRI&@#ad confirm activitieas well as multiple calls within the
wider project team in the UK and Malawihese meetings provided an opportunity todiscuss and
confirm thestudyaims and the areas of research to be included.

3.2 DESKREVIEW

A review ofdata from AgriTT partnersvas combined with metingswith key staff to ensure the
team could adequatelydentify gaps irthe available datavhich would then be filled where possible
through interviews witha sample ofsmallholdes. The reviewsought b provide information on
current production levels in Malawi and species available, highlighting associated constraints
successes.Initial productivity aalysiswas carried out oravailableAgriTTdata of 100smallholder
farmers (particularly data relating to overallproductivity and economic feasibility, celsénefit
analysef feed and other input use, purchasing of fingegk and scale of farmAll smallholdes
were categorised by geographical locati¢nregional, Central, Northern and Southerahd their
potential viability for commercial input us&mallholdersvere categorised intdhree key groups as
follows:

1. Viable for Commercial Inputs- Entrepreneurial Individualsvho demonstratecapacity and
willingnessto buy and use commerciabéd of any type; domestior imported. The use of
technical practises such as fertti®on, liming and gradingas well assales and marketing
activities poviding further indication otommercial intentC I NY¥& SEKAO6AGA Y 3
ha total sizewith reliable water supplieallowingfor yearround production cycles.

2. Potential viability for commercial inputsg Like #1 but more specifically individuals who exhibit

future potential, but for various reasons cannot commit to sole use of commercial inputs and

still rely heavily on offiarm alternatives. Like #luse of technical practisesnd sales planning
indicate ofcommercial intent and scalability for productidBonstrains attributed to insufficient
land <1ha total sizand consistent water availability

3. Commercial inputs not viable Those that are limited to usef on-farm feeds such as rice or

maize bran gclusively (or combined with other inputs to form more complex recipes). Again,
some of these will use fertilizer as well as other innovative management practises and others

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 10
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will not. Farmers will not achieve optimal fish growth but through use of inngeategular
marketing or valueaddition can still make notable profit®ond size typically ranges between
<100m2500m?>.

Three smallholders from eacbategory were then randomly selectedo obtain 9 individuals
Followingthis process semistructured interviews with eacklsmallholdersought to confirm and
elaborate on viability andikelihood to invest in commercial inputs, whilst also investigating
examples of innovative alternatives whiblave potentialto improve ther financial viaHities (see
Appendix 7.1)

Since guaculture is practiced throughout Malawi \Wtas important to consider how commercial
farming could be swpported throughout the country and wheréed and fingerlingproduction
should be placed in futurdrior tothe stat of this project the production offingerlingsin particular

was flagged as a key issnceproximity to market is a crucial factor i.e. juvenile fish cannot be
transported over long distances in hot conditions and poor roads without resulting sidsrable
losses.This again relates to the aforementioned importance of looking to develop sustainable
fingerlingand feed production and supply in peniban areasWhilst this may béess of an issue for
feed productionasthe product is easieto trangort, it still makes sense to locatéeed millsin areas
where locallysourced agricultural and fisheries (fish meal) products can be utilised and where there
is a relatively low cost for importing other feed ingredients not available in Malawi.

3.3 CONSULATIONS

The aim ofthe methodology was to adopt a participatory approach and engage wiblath
smallholdes andother related sakeholdersto assess the market capacity, demand, sustainability
and possible models for the commercialisation of both feed finglerlings supply chain A semi
structured interview processvas usedallowing participantsto speak freely, but trying to ensure

that the conversation includk key themes.Key-informant interviewswith AgriTT project and
Governmentindividualswere organised initially to help design the oigoing projectactivitiesand
highlight key issues to be addressedgreater depth during therojectQ & LINE Ineliaws A 2 y ©
were conducted in either English, Chichewa and Tumbuka, depending on location and the
NF2NXIFyiQa LINBFSNBYyOS®

A topicguideof areasfor discussiorwasdevelopedduringthe initial scopingprocesswith the team
contacing all availablestakeholderscurrently involvedin the feed and fingerlingsectorsto assess

their opinions,current productionlevels, the issues amisksfor themto engage with customerand

how gapsin knowledgeshould be filled(see AppendiX7.2 and 7.3 Furthermore, prospective
stakeholders who could become included within future growth were also indiutieincrease the
validity of resultsThe am wasto asses&eybarriers togrowth of commercial supply chains atik
specific roles andupport needed fromkey stakeholder categoriemcludingthe Governmentof
Malawi (GoM) the nascentprivate sectoy extemal NGOs, donors and investors. An important
consideration waseviewing whether commercial growth would be best supported through existing
producers / suppliers, or whether there may be alternative investors who could be encoucaged
either those aleady in Malawi ocontributing fromoutsideof the country.

For feed it was deemed mportant to consider both ircountry options as well options of
encouraging Zambian feed producesach as NovatekAlthough the ultimate aim should be to
supportgrowth of the industry in Malawiit may be important to consider alternatives that could
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see greater impact over a shetdrm as well as longerm investment opportunities. Thetudy
soughtto challenge current thinking where required to ensure all opgiarere considered andhe
strongest possible options are highlighted to support growth of the industry.

4. RESULTS

4.1 SVALLHOLDERAQUACULTURE MALAWI

4.1.1 CATEGORISINGVALLHOLDERARMERS
The subcategories defined here describe different types of smallholder faraseper table 1t was
quickly identified that the consistenprocurement and use of commercialised inputs, such as
formulated feeddsrare and limited to less than 10% of fish farmaiacesmallholdes rarelydo so
through their personal fund aloneand more regularly requirassistance through subsididgked
with NGO led projectdHistorically, mossmallholdess have beengivenfingerlingsand feedfree of
charge either from NACLuanaror indirectly through Maldeco and via NGO suppéillowingthe
initial stocking through these mechanispthere is a recurring theme amorsgnallholders whereby
recruits (fry / fingerlings bred in the pond during production cycheg recycled during cycles and
placed in separate nursery ponds prior &stockingor, remainwithin grow-out ponds alongside the
originally stocked population.Smallholdes were placed intothe following three categories
diagrams have been used to assist in demonstrating the conditions experienced by both extremes,
although nmd-level farmers experience elements of bpth

1) Commercial viabilityand potential for acquisition of inputs

This category includesmallholdes with higher levek of profitability and therefore a greater
likelihood ofaccessing commercial supply chaififie farmers themselves often exhilstronger
technicaland entrepreneurial skillthan counterparts, demonstrated through a diversification of
incomegeneratingactivities ranging from property ownership to livestock rearing and horticulture,
as well as articulated plans for expansion or improvement to optimise growing conditiotine
future. This may come as a result efther; higher education, ending a comprehensive
understanding of financial records or entrepreneurial skills and business ade#ing to success

// Income must fund fingerling and \
feed inputs

'm“"s Large scale pond Wider market access as
- aqusculture well 9s local consumption

Inputs: high value, dependence Production: higher cast, higher quality, Income: higher value, must be regular

on Input suppller capability reguires robust manogement ond cush flow ond established contracts or demand
Strengths: Implications for Feed:

High value, income sufficient to professionalise External feed supply to supplement local feed inputs.

and go to scale, knowledge and skills grow across Creates demand & stimulates feed production, however feed is

sector. not considered a major barrier as suppliers can reach rural areas.
Limitations: Implications for Fingerling Supply:

Requires robust management and cash flow, high Supply must be secure and reliable — this is a major barrier.

dependence on input suppliers {less an issue for Requires skilled workforce both in supplier and in farming system

teed, more for tingerling supply). and fingerlings must be affordable.

FIGURR: INDICATIVE PRODUWON CYCLE FOR SMADLBER USING COMMERANPUTS
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from other business sectorg\dditionally, whether through subsidy or séffance these individuals
can show demonstrable gains or @ence of benefit leading to a recurring passion for aquaculture
and often welarticulated growthplans. Moreover, lte crucialwater demands fosmallholdes who

fit within this category are typically served by either perennial waterbodies, streams divedya
reliable baeholes.

AgriTT smallholders in this category were provided witkh fingerlings andeed free of chargeto
conduct growthtrials. Those with remainindeed bagsafter the trial continue to useuntil finished,

but those with insufficient amountsfor a full cyclereverted to either supplementary feeds or
rudimentary onfarm formulations, using locally sourced ingredients. Recurring constraints to
production arise in the form of limited access to quality inputs amdllholdess being restricted by
proximity to hatcheries forfingerlings.The poor availabilityand quality of seedis compounded
further by the species available and associated poor growth ratasding to suboptimgbroduction
rising Feed ConversionRatios (FCRsand inbreeding As shown though Gross Profit Analysis (see
Appendix), thesmallholdess consultedin this categoryexhibited a positive Gross Margin when the
cost of further pond expansion is exclude@RM 5-20%), however, onha small number of
smallholdes have wtential to be profitable using commercial feed.

FIGURB: LARGESCALE SMALLHOLDERNAVITH LARGE PRODWIN CAPACITY TO MERHE USE OF COMMIER. INPUTS

This analysis is based on the assumption that fish are harvested with an average weight of 150g and
sold at a fixed rate pekg atthe farm gate. Unfortunately, in reality this is iy the case, even
successfusmallholdess claim that market access ikey limiting fictor. Moreover as is typically the
case within this contexwvhere mixedsex fish in ponds begin breeding at yowaug stunted growth

is common and the average weight of fish is significantly redespecially as the majority of fish
farmers do not regularly remove theew fry and fingerlingdeading to marked reductions iGPM
(see Appendix; Growth Profit Margin 75g average weight)herefore flagging an area for further
attention for support and ongoing trainings through extension s&wilf calculations are revised to
allow forthis, then all smallholdess within the sampleébecone non-viable for commercidieed. Since
feed typically accounts for between 80D% of production cost at 150g average weight at harvest
and 3070% at 75g averge weight at harvest, the ongoing financial demand for commercial daad
rarely be justified andgmallholders must seek moreesasonable alternativediscussions during this
study and findings from interviews with farmers indicate tlihis categorylikely represents less
than 5% of all fish farmers in Malawi.

2) Partial conmercialviability but a recurring dependencerefarm inputs

Thesesmallholder enterprisesdemonstrate some traits othe above, but also exhibit consistent
reliance towards pn-farm feedsand typically rudimentary foodstufisith little to no modification or
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enhancement At timeswhen commercial inputs are used, they are typically supplied by NGOs
exclusively, marking a notabtiependence on projects to supply and transport fingerlings feed,

as well as othefarm inputs Smallholders from this category represeaqpproximately15-20% of
those actively engaged fish farming the majority of these were formed througlpreviousdonor
funded initiatives rather than private sector investmentlowever it could be argued that their
inclusionas participants and recipients of benefitprojectscould be deemed unwise, since in most
instances,these farms are located in subptimal geographical locations that inhibiegular,
affordable accesw inputs and perurban markets. They are also likely to suffer from complications
regarding consistent access to clean water and a lack of finance to procure higher value formulated
feedswithout credit Furthermore,there is a distinct risk thathis can result in siallholderdonor
dependency whereby those receiving funds become disempowered to fulfil entrepreneurial
potential. However, his is not to say that these farmers cannot achieve financial viability and
notable profitsthrough utilising quality fingerlings andocal oron-farm, lowcost, supplementary
feeding methodsas well as being technically competent in pond fertilisation methadsgch are
crucial for these lower input systems to move towards financial viabilibys can be seen throhg

the GPM as smallholdess within this categoryonly attain positive GrosdMargin with optimal
average fish weightddowever, as above, thiagssumes thesmallholdess have access to markets
capable opaying preferred fish valgat farm gate.

FIGURB: EXAMPLE OF SMALIBER POND THAT MAZ@ASIONALLY JUSTIRE USE OF COMMERAMPUTS
3) Non-viable / Onfarm Feedand Recycling Fingerling Recruits from Previous Cycles

Smallholdes within this categorylack the necessanytraits that would enable themto invest in
commercially producethputs without assistance or subsidpd representis much a80% of all fish
farmers in Malawi As above, hese individuals typically become engaged in aquaculture through
various NGO led projectsither than their own investment / entrepreneurshiput for a range of
reasons are unlikely tsustain a profitable business. This can stem from insuftiaiestivation,
business acumenfinancial capital to invest or unsuitlb location; temperaturg proximity to
markets and suppliersAlso, &cess taconsistentsupplies of wateat the required temperaturés a
constraint to development of commercial smallholder aguaculture in large areas of Malawi, as
discussed belowHowever, as aforementioneid is passible forthese individualdo run sustainable,
financially viable businesses if; thean maintain manage their systems effectively arsdcure
profitable, localmarkets
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‘Recycling’ of
fingerlings

Local market / sporadic
consumption

One-off fingerling
supply
Inputs: low cost, Production: low cost, lower Income: lower value, ad hoc, but
irregular quality, quite resilient accessible {low barriers to market)
Strengths: Implications for Feed:
Low cost, low barriers to entry, good resilience to cash Use of on farm or locally sourced inputs e.g. bran,
flow issues and transport barriers, fingerling constraints potentially with limited formulation.
mitigated. Local buyers tolerate lower quality and may
prefer smaller fish. Implications for Fingerling Supply:
Limitations: Initial seed required from central supplier, but mostly
Lower total value, limited scale per farmer (must be recycled to keep cost low although high risks of stunted
aggregated for wider economies of scale). growth & inbreeding.

FIGURB: INDICATIVE PRODUMNIOYCLE FOR A SMADLBER USING N@MODMMERCIAL INPUTS

Of the9 farmers visitd during this stugl and prior to financial analysifour were category 1three
were caegory 2andtwo were category 3 However, from the current sample of 9 farmers it is not
possibleor realisticto provide firm conclusions as to the proportions of shi@lders within each
categoryat regional or national leveld is therefore recommenckd that any future studyvishing to
find out these figures in a scientifically based sumejudes samples exceediag)least30 farmers

to attain statistically significantepresentative findinggpreferably a sample size of 180 farmers
surveyed woulgrovide the most representative results within % statistical confidence [evels

4.1.2 HNANCIAIANALYSIS
Gross Profit Margin (GPManalysiswas calculated forthe 9 smallholder farmers that were
interviewed and had received the AgriTT supp@ppendix6.5). It was much easier to develop
assumptions based on the available data that farmers maintained comparttbse that did not
receive support from AgriTT.

The analysis revealed that theice of inputs and selling price of fish was dependent on location
and strength of other existing value chains within the communjtfor example, the cost ofarious
animal manures (e.g. chicken, goat and cattleh) Chingale, Zomba and Nkhata Bay is higher
compared to the other farmers located in areas where poultry productie taking place.
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Additionally, the poor harvest of maize recent years haaffected the price of maize bran which is
used as a carbohydrate supplement in fish feedsmbgllholderfarmers.

It was further noted that those withproximity to large periurban markets and agricultural estates
were able to sell fish atnotably higher prices thanthe average selling value of other farmers in
other rural areas e.qg. fishtilapia sold inJuly and Augus2016 intownships near to Tea Estates in
Thyolo,and thelimbe, Blantyre, Lilongwe and Mzuzu urban areas were sold at a prige tofMK
3000 / kgfor fish of varying sizes (81D0g per piece &4 /Kg).

The GPM also indicates that the profitability admallholder farmers could increase if low cost
productiontechnologies were adopted, cycle length and ultimate fish size were reduced aneiow
cost alternatives to commercial feeds were availabReducing the cost of feed to MK 20,000 / MK
400 per Kgs suggested by officials and smallholddogs improve the 8M, but questions remain
regarding how this reduction could be actively managed in a controlled and sustainable way
Moreover, this may compromise feed quality further, reducing the growth potential of already
suboptimal quality fingerlings.

Additionally, farmers with more ponds would likely earn higher profitas some costs such as
salariesare fixed regardless of the number of ponds one is looking &afi@le 5(Appendix) shows

the GPM Analysis of thenallholderfish farmers who receivesupportfrom AgiTT and participated

in the study.Of the 9 smallholders included within the original sarmgobel on the Agri TT project ljst

3 were not currently engaged iany form ofaquaculture activities and therefore, could not be
included within the GPM. Of the ®ne A Y R A @ poRdizia$ €nipty and too small to produce
sufficient yields to be a viable commercial enterpyrisae smallholder had no knowledge of being
included within the AgriTT data primary census process and had not yet engaged with any activities
the otherstated hehad no interest in aquaculture.

Figure? provides a summary of market access options for different scales of aquaculture production
in Malawi. Essentially, highlighting the fact that extensive smallholder systems are usually only
viable through access to local markeising local inputswherea larger commercial systems would

not cover costs by selling at local market prices and therefore require access to larger buyers such as
supermarkets. Although this a simplified illustration, it also outlines some of the key constraints in
terms of feed and seed at different scales of production.
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4.1.3 GROSMARKEACCESSUMMARY

Why? Not yet: why?

*  Sporadic supgly * Lack of relizble fingerling supgly
High transport costs * Meed for more finance & private
(Quality not sufficient sector support
Business contacts woo remots *  Stronger supply chain needed

Urban Market —
+MNK3,000 / kg

Extensive Intensive / semi-

production intensive production

Lacal Market —
+MEKL,500 [ kg

Why? Why?
Local dermand for smaller fish *  Local market can't guarantee
Lower input costs — largely re- high value return to justify cost
cycling fingerlings and using local of feed and fingerlings for more
feed inputs intensive production

FIGURE. SIMPLIFIED ILLUSTRON OF MARKET AGSHEOR FISH FARMSMNLAWI

4.1.4 RSKSANBSSUMPTIONS GBVALLHOLDERRIMARYDATA
It is important to consider the risks and assumptions that one must attribute to primary data
collection with smallholder farmers.

1 Response bias In the majority of cases, the data retrieved must be viewed as a best case
scenario based on responses rathiban proven figures, attested by financial records and
objective, eyewitness accounts for complete production cycles.

1 Wider context - The calculations madin the analysis have been completading data
provided, as is appropriate. Howevat is suggeted that these are considered in light of
well-known constraints that these farmers will face.

9 Technical limitations- It is our understanding that many of the farmers interviewed can
deliver acceptable scales of production using-famm, formulated recips and farm
management techniguesHowever, due to the suboptimal quality of fingerlings, cost of
external inputs and environmental constraints, it is highly unlikely that they would be able to
deliver the full volumestotal Kg harvest weightsls shown.

4.1.5 GEOGRAPHICAIHARACTERISTICS
Aquaculture is practised irall regions, however rmyoing visual assessment arshallholder
responses suggesd that most ofthe Southern Regioand lakeshore arealsave more favourable
conditionsfor aquaculture due to higher temperatures, in particular those areas that are closest to
sea level; the Shire Basin betwe@hikwawaand Nsanje, as well as areas between Mangochi and
Salima The study further revealed that though the Northern region Ipdenty of water, the
topography does not favauthe construction of largeponds compared to flaér landsin the Gentral
and Southern regions Furthermore,the North and Central regionsre characterised bylower
temperatures which restrict fish growth throughout much of the yearmaking it impossible to
produce 2 X 6 month grow out pradtion cyclesasin the south.

4.1.6 SOURCE OMANUFACTURHEEEED
Maldeco is theonly domesticsupdier of commercially formulatedish feed inMalawi, kased in
Mangochi,in the Southern Region. The distribution hub is located 280km from Lilongwe, 200km
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from Blantyre and 530km from Mzuz8nallholdess voiced concemregarding the poor availability

of suitableformulatedfeed and some claimed that thiadk of access acts as a disincentivettoer

fish farmes as low quality feed contributes to low growth of fisAs discussed previouslgost
smallholders using commercial feeds are doing so with some form of subsidy, rather than a direct
investmentof personal finances.

The alternative remainfor entrepreneurialsmallholderswith more financial capitawho can afford
commercial feedsto form groups with other nearby farmers amairchase feeds from Zambia until
such a time as the industry in Malawishsufficient demand to stimulate further investment in large
scale feed mills and associated input cofise section 4.2 below) Discussions with various
suppliers indicated that imports are a viable option at present, however the minimum volumes are a
constraining factor forthe Zambian feed companies toansport into Malawi in bulkminimum,
financially viable truck load fro Lusaka to either Lilongwe olaBtyre is 10 metric tonnes (MT

Discussions witlpotential feed manufacturers and currefivestock feed producersndicated that

they are keen to scale up production of fish feed, however the volumes required to make this a
viable business are currently greater than demand. It is larG@lythis reason thatthis report
recommend future investmenttowardsa shortmedium term focuson fingerling production rather

than commercial feed development

4.1.7 AVAILABILITY OENGERLINGS
The mainfingerlingproducing centres are in the Southern Region at NAC in Domasi and Maldeco in
Mangochi.Despite there beingditchery facilities in Mzuzu, these are currently not in use due to low
seasonattemperatures Similarly,other hatcheries in the Central Region near Lilongweluding
Luanarcannot supply throughout the yeaue to seasonal climatic fluctuatioasid the Government
run hatchery in Kasinthula in the South is currently under constructiba studyfound that farmers
with better access to neviingerlingseach cyclesuggest that theyhave better harvest compared
with neighbouring farmers whaecycle fingerling recruits from ipond breeding recycling of
fingerlingsreduces the gneticvariationresulting inreduced productivity

A key conclusion of this report is therefore that investment is required to stimulate private sector
hatcheries in Malawi While Government facilities have the technology gdential capacityto

meet some smallholder requiremes)tthey are oftenrestrained by governmental budgetary issues
whilst also over the years significantiynder producing compared to their capacignd would
therefore struggle to meet growing commercial demahtihwever, it could be argued that with the
right policy support and incentives NAC and other Government centres could run fingerling
production as more of a business and this cannot be oveddols a component of future
improvements, even if evidencé&om other countriesindicates that this would be unlikely.
Alternatively, the infrastructure and facilities exhibited by Government centres could be operated
more effectivelyby developingongoingselective breeding programmes that take on the role of
maintaining good genetic lines in the form of broodstock for a range of species, to be made available
to private sector stakeholders aemand The locations oprivate sectorhatcherieswhich produce

and sell over 10,000 fingerlings per yeeard logistics issues, mean that there is a requirement for
hatchery development in the Southern region in particutarreduce losses during transport.

This conclusion does neixclude the potential for smaticde hatcheriequsing hapa technology in
earth ponds)and lowcost fry transfer breeding techniques to meet local smallholder requirements.
There areseveralsmaltscale fingerling producers in Malawi wliould beable to meet these

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 18


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt28qvgL7MAhXGuBoKHRr3D6kQjRwIBw&url=http://www.educationjobs.com/employer/university-of-stirling&psig=AFQjCNFGjfJKoIrxVqBO8phuC3JpdOa_VQ&ust=1462368239971523

(NI Uy

S

UM ' DZI i

demands and remain a \ake businessf properly managed,however, a more robust, commercial
system is required if the industry is to be stimulated to meet the growing demand for fish as a
source of protein in Malawi.

4.1.8 AVAILABILITY OEXTENSIOSBERVICES
The study revealed thatome of the interviewees in the Northern Region ventured into fish farming
after being motivated by their fellow farmers and that they rely on their frieadd neighboursfor
extension which sometimes is not adequatBespite some evidence of farm@y-farmer knowledge
exchangethe lack ofadequate and informecdextensionservices andraining from private sector
based,experienced fish farm operators and advistikely contributes to the low adoption rate of
good farm practices amongst smatiale farmes. In contrastmost fish farmers in the Southern
Region were either trained or supported by N&© venture into fish farming and due to location
these farmers can acquirengoing support / training laout fish farming e.g. Maldeco, Domasi/NAC
and Bunda.

The lack of technical assistance and knowledge sharing can also be attributed to a lack of successful
commercial aquaculture enteprises in Malawithat could act as motivatorsand hubs for
development of the wider sector This is in contrast to the sucg® seen elsewhere in the region
where countries such as Zambia, Zimbabwe and Uganda have sty gtowth in smallholder
aquaculturepartly as a result of growth of successfldirger, private sector farms such akake
Harvest (Zimbabwe), Kafue (Zambi&purce of the Nile (Ugandaincethese larger farms provid
the necessary infrastructure and services for smaller producers to deyelggbetter quality ard
guantities of fingerling produces and also the availability of good quality commercesddf
whether imported or domestically producedjhe findings of thistudy confirm this, with interviews
indicating thatin spite of Maldeco,the lack of financially viablelarger commercialquaculture
enterprises in Malawi affestthe ability of the fish value chain to attract investmenttive form of
fingerlingsand feed production, processing and private provision of extension ssnds in the
tobacco industryThe study noted thathe few, larger scale aquacultur@perationsthat do exist in
Malawi are all located in the Southern Regamd as such, it is difficult for farmers in other regions
to appreciate the level of investment that is required to become commercially viable.

4.1.9 PROXIMITY TMARKETS ANWALUEADDITION
Despitedemandfor fish at farm-gate and local marketst was noted that smallholders closer to
peri-urban areas and eithewith direct access to a vehicte willingness tafund transportto larger
markets were able to sell higher quantities of fish in less tiasewould be expectedmallholdes
located in remote areas struggle to penetrate these markets and suffer from reduced motivation
when losses occur posiarvest. Additionally, since greater fishing activity and larger fish markets are
located in the souththere is a more constant demand and therefore more market potential for fish
in the Southern and Central Regiofis can also be attributed higher and increasing population
density in these regiongeading to an ever increasing demand for animal emot and a large
number of employedsalariedpeoplewith disposable incomesvorking either for the government,
private sector or NGOs. Howevehet studyteam sawthat fish farmers located close to large
perennialwater bodiessuch as lakes Malawi, Chilwa and Malombe suffer from competigainst
cepture fisheries for the market. This competition often leads to farmed fish being sdlonatr
prices that make farming with commercial feeds financiatip-viable.
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Marketing is a process of raising awareness atout LINE avaibifitgaéd stimulating demand or
willingness in existing and potential customers to pay fornhened product at anagreed price. It
also involvesomprehensivemarket researchinformingwhere, when andat what price a product
should be soldIt was found thatthe majority of smallholdess lack basicmarketing skills tdfully
utilise sales Notable fators affecting aF | NIy &bilitytd accessnarkets include a &k of market
research,cold chain facilitiestransport, poor access roadsand funds toenable accessThe study
also revealed that the lack of reliable powand therefore reduced coldtorage optiongposesa
considerablerisk to farmes who cannot sell total biomass on harvest degsulting insignificant
post-harvestlosses.Moreover, smallholdess do very little in the way of value additioand some
farmersindicated that they end up selling fish at gameay pricesor reducing value further by drying
and smoking toaid preservation In very few cases intentional, pre-market grading and size
separationoccursthroughout the postharvest valuechain, sarting from the farmgateand finally at
Flow of Table Size Fish from the Farm to Final Consumer

— .

Individuals/Final
Consumer

Residential
| Areas

Transport

Grading, Packaging,
: Branding and Storage :

Grading, Smoking [ S——— : Grading T
: and Storage :

supermarketsKigure8).

4.1.10 KEYSVALLHOLDERNDINGS

1 Water issues including poor access to water / seasonality of supply and temperature / poor
guality often result in farmers not being able to have more than preduction cycle in a
year, which has a significant impact on viability of the activity. Aquaculture can however
help with diversified income seasonallyf managed correctly with appropriate output
expectations and realistic input costs

1 There arevery few smallholdeis who have adopted fish farming dkeir primary income
earning activityand are willing to invest more funds and time into growing their aquaculture
enterprises as a businegsthout external subsidy or suppart

1 Most smallholder farmersndicated that the current price of feed from commercial
suppliers is too higho F a Y o n = n kgbag) ddNwogpldhafford a price per bag in the
range of MK15,000 to MK16,000his isthe price quoted for local feed formulation but
would be unlikely for a gamercial pellet.

1 Access taffordable feedremains a constraint, however smallholder aquaculture, egith
good associated pond fertilisatipstill be a successful business up to a reasonably large

FIGURE® FLOW CHART DEMONSTRIS SMALLHOLDER BUP VALUEDDITION CHAIM
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scale usindocally sourced inputs rather than high costeds The alternative, which works
well in some cases, is group farmerstogetherto access pricescaleand transportthat
would otherwise not be available.

9 Hatcheries / seed remain the major constraint to development of aquaculture in Malawi as
current suppliers arainable to meet demanadvith quality seedn all geographical locations.
There is considerable scope for hatchery development, either thrarghllscale hapa
based pondoperationsor a small number of commercjahore specialised hatcheriegvith
tanks, incubators and specialist sta#f ia Thaitilapia hatchery approach

9 The cost of fingerlings currently ranges from MK 8 up to MK 25 depending on the hatchery,
size, supposed sex reversal and species requiremeloisever as many smallholdelnave
not yet completed a full cycle using personal fuitds hard to confirm how muchthey are
actually willing to pay. Rarticipants included within the sample have received subsidised
fingerlings fromGovernmentcentres, supplemented by Maldeco whencessary.

1 There is low production of fish as most farmers interviewed @anable to consistently
produce fish weighing more that50g.

1 There is generallgn inadequate provision of skilled extensionworkers who can offer on
farm experiencdrom the privateaguaculturesector, where commercial viability éssential
would likely improve if there were more commercial scale operations running.

1 Most smallholder farmers lack the capacity to market their fish in a commercial manner and
limited access toa 2 dzii 2 FTmaRetsbffera T§jar constraint for rural farmers.

1 <election processsthat are used to choose smallholders for participate in projects often
yS3tSOh {1Se& FIFrOG2NER 6KAOK ¢ A f dustaddbliésucédssi St &
Individuals who are encouraged to become fish farmers often demonstraieadility to
maintain records stemming from lack the necessaskillsets and educationabackground
to be able to sustain viability in a commercial setting.

1 Smallholderfarmers who receive training from project staff amde introduced to fish
farming through project involvementarely receive caprehensive training that could
prepare them for marketing and business managementhus reducing sustainable
outcomes.

1 Female smallholder fish farmersdemonstrate a better track record ofeliable loan
repayments andsustainablefinancial managemenof their farms(AEM experience over 3
years of loan and credit provision clearly shows that women have a much higher/ more
successfl payback rate on their loans)

4.2 FEEDSUPPLYCHAINS

The information provided is largely the result of primary data collecéind observation however,
this has been supplemented with experience and wider knowledge of the project team within the
Malawian agaculture sector.

The availability of quality feed is key to ensuring fish achieve optimal growth, improved FCRs and
yields that achieve maximum profitability. As described previously, the majority of smallholder
farmers can be categorised by their tenagnto use supplementary feeding of brans, coupled with
varying degrees of ability and expertise in pond fertilisation rather than invest in commercial feeds
either because they do not have required funds or consider it too great a risk for spending what
capital is availableFarmers may occasionally adopt pelleted feeds whamding become available
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however, without suitable training in use of commercial feelgse smallholderslo not always
witnessimprovedgrowth rates orharvest weight and a chance to appreciate the total capacity of
their ponds. At present, outside the supportadnor fundedprojectssuch as AgriTT and AEtere

are limited options for the supply of commercial feed, since there is only one company producing
formulated fish feeds within Malawi, Maldeco Fisheries in Mangochi. Historically, several other
livestock feed companies have experimented with making formulated fish feeds, but when
interviewed they indicated that it is not currently a feasible business oppostwhiie to a lack of
largescak / commercially viable demandrigure 99 below shows the difference between a
commercially formulated and pelleted feed, and locallyrsed rice bran.

FIGURER9. COMMERCIAL PELUBHEEQLEFTAND LOCALLY SOURRELE BRARIGHT)

D2O@SNYYSyYyd NBASIFNOK adl GA2 yegions. NSpart ot Bis siulByRfouk y S O
centres were visitedl.uanar(Burda) University in LilongwéCentral Region)the Department of
Fisheries Office in Mzuz(Northern region) andThe National Aquaculture Centre (NAC) and
KasinthulaResearch Centre (Southern Region); although this final station does not supply feed
These & research centres that have a primary mandate of conducting research, both for academic
purposes and on occasion in conjunction with funded projeétspresent themilling facilities in

these centres are used primarily for milling maize and rice faria use However, there are plans

to build small feed mills at NAC ahdanarto produce basic formulated diets, comprising a range of
ingredients sourced from within Malawi. Although these options may not exhibit the nutritional
quality or digestibilityof feeds offered by the more expensive formulated diets of commercial
companies, the cogprofit benefit to a smallholder with limited production capacity may be
enhanced. At the time of consultation, the feeds trials which were a component of the Agri TT
project had not been completed, so the efficacy of this plan cannot be confirmed. If successful, it has
been implied that this process could be replicated, using local ingredients and improving accessibility
for smallholders in each region.

Maldeco Fishees is the onlycommercialMalawian company thais producing fish feedn a large
scale Theonly other smallerMalawian based company that is producing feed is Chambo Fisheries in
Limbe, although at present all feed produced is designated for internal ardy. Two other
companiesare known to import feed to Malawhoweveronly one supports a formal arrangement
and transports significant quantities~urthermore, there are a number of feed companies
throughout Malawi who produce for other livestock sectors and distribute throughout the country
using a network of private and agenun franchise outlets. It is important to consider how in the
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future these stakeholders can play key roles in agltace development, since although it could be
argued that the current aquaculture industry does not justify significant investment in feed mills, any
productivity increase would encourage a healthy competitietween producers in the country and
thus benefit outgrowers.

4.2.1 GOVERNMENRESEARCHTATIONS
As part of this studykey informants were engaged and interviewed at NAGanarUniversity
(Bunda College) and Mzuzu Fisheries Office, using a semi structurademtéechnique. On the 31
August, key informants including the District Fisheries Officer, were consulted at the Department of
Fisheries in Mzuzu. Due to the time of year and lower water temperatures in ponds, the centre is
currently running reduced niihg facilities and no details regarding the milling of products for
smallholders could be confirmed. Informants showed that the centre has two large mills which when
operational offer basic milling facilities for local ingredients and primarily maizee Sims is a
research facility, like NAC aridianar its primary objective is to conduct internal research and
activities for funded projects. Historically, this centre has been used as a distribution centre for feed
for the northern region in connection ith development projets. This centre, alongsideuanar
NAC, Maldeco and Kasinthula, is currently involved in conducting tests including 3 different starter
dietsand 3 different growecommercialdiets underthe feed compoent of AgriTT.

On the 18' Sepember, key informants were consulted latanarUniversity (Bunda College). As part

of the feed trials previously mentionetdpanaris working with other centres to test the formulated

various recipes for further assessment in a joint dissemination workskapther feed trials

exhibiting collaboration between NACuanarand Maldecowill aim to substitute theinclusion of

expensive imported fishmeal with inexpensivecally producegbrotein from soya, pigeon peas and

sunflower and test the digestibility md growth potential of these various recipeslthough

informants were unable to confirm how ingredients will be procured and whether prices will be
consistent.Informants suggested that the Universig/due to receive a new feed mill which will be

used b formulate feeds using these and other key local ingredieFlissfeed mill will berelatively

small and a focus will be placed on feedsXoy 4 SNY I f NB&ASEFNOK Ay (GKS | yAg
commercialpurposes For this reason, informants were nable to confirm what quantities of feed

might be made available for sales to smallholdétewevert was suggested thatome farmers will

have an opportunity to buyhis feed fromLuana: &G | & dz0 & A RA & SB,0000Nk 2$/ 60 F a Y ™
50Kg), lowerthg O2 YYSNODALFf NI GS&a o6FaYonZInnn Widkhap nYI0 P
worked alongside past funded projects in the distribution of commercial feeds to smallholders in the
Central region.

On the 18 September, key informants including the Head of the centre and WorldFish
representative were consulted at NAC. Using the mill provided by AgriTT and following completion
of feed trials and feed recipes, NAC operators plan to produce 10 T/month, withl iestimates
adZA3SadAy3a LINAOSa 2F FwmpInnn a¥Y LISNI pnl3al oFl3 27
likely to change with future developments and does not account for sourcing ingredients long term.

If successful, NAC will use this feed indiynas well as making it available to smallholders as a low
cost alternative to other commercial feeds. The aim of this scheme is to enable access for a greater
number of farmers who are currently unable to purchase pelleted feeds on the basis of pmee al

To date, NAC has worked closely with NGOs and donor funded projects, acting in a liaison capacity
and distributing feeds. Typically, this involves NGO workers collecting feed in private vehicles for
onward distribution, often to dispersed, rural sntadlders that are involved within aquaculture
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projects. However, at the time of this study, informants were unable to tell us how much feed they
produced at this facility in the last 6 months / 2016.

4.2.2 MALDECHSHERIEMANGOCHI
At the time of submission, the project staff were unable to gather detailed inftion from
Maldeco and as a resultthe information below is based primarily on past experienead
conversations as well as wider knowledge of the company history and activities over recent times.
The cost of feed from Maldeco is higfiK 29,00682,000 / 50 Kgbecause the protein sourcenade
predominantly of fish meak imported from China ando8th Africa which constitutes over 70% of
the total feed costTwo sizes of feeds are available; starter and grower diets, specifically formulated
to meet the needs of fish at different stages of the growth cycle. These feeds differ in pellet size,
crude potein content and cost. Historically Maldeco has provided feed for internal use as well as a
number of funded projects, liaising with the staff at Government institutions to distribute feeds to
smallholders included within these projects. Moreover, in ffest Maldeco had a number of feed
distribution offices in key locations, including; Zomba and Blantyre in the Southern Region among
others, from which feed could be collected, however this is nhow not possible and farmers must
contact the offices in Mang®g directly, which poses several difficulties for many smallholders with
poor connections and finance to travel.

4.2.3 HAMBOHSHERIESIMBE
Chambo Fisheriestilises abiofloc system(protein rich macro aggregate of organic material and
micro-organims includig diatoms, bacteria, algae etdppened in 2006, the farm aims to produce
800 metric tonnesof tilapia per annum, however this figure has never been achieved to date. On
meeting with management at Chambo Fisheries o' Beptember, the Farm and Technical
Managers described how feed ingredients are procured from a range of sources, including fishmeal
from Namibia and South Africa, however, attempts are currently being made to reduce the
percentage fishmeal as a move towards sustainability. All ingredien{grocessing are transported
by private networks. Informants claimed that the farm typically produces between 20 and 25 tonnes
of formulated feed orsite per month to meet the demands of the system, however, due to the
ongoing expansion of the farm ande introduction of further grow out tanks, an increase in feed
production will be necessary. Management suggested that this would increase demand by
approximately a further 80 tonnes. Initial business plans for the farm included an element of social
responsibility and extension serviseor local smallholders, althoughis has yet to occur due to
delays in development of the commercial operation. During discussions, management indicated that
this extension service would include the provision of inpugedfand fingerlings but it will likely be
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part of a future development rather than in the near future. To date, Chambo Fisheries has not
provided feed to other farmers due to internal demand.

4.2.4 NOVATEKEEDSZAMBIA
A SKype discussion with key managemempresentatives from Novatek feeds in Zambia off' 19
SELX 2NBR 2LILERNIdzyAGASE F2NJ GKS O02YLI yeQa Ayogz2ft ¢
types, including those for fry, juvenile and adult grow out; extruded, simking pellets comprised
of predominantly soy&based ingredients and imported fish and bone meals (betweeASP8 crude
protein). They exhibit well established supply networks within Zambia, providing 1,500 tonnes per
month to over 10 major clients (predominantiiyapia cage farms)Furthermore, as well as direct
sales to individual farms, they have built relationships with over 100 independent agents and on
selling outlets, the nearest to Malawi being an agent near to Chipata, Zambia (near Malawian
border) who runs a Novatek brandeoutlet. Additionally, Novatek currently export feeds to
Botswana, Zimbabwe, Mozambique and Malawi. In Malawi, Noviatelrrently known to provide
30 tonnes of feed per month to a commercial grower ialdvi for internal use only.ded packages
are transprted by Novatek vehicles across the border and to the buyer in Malawi directly. However,
Novatek offers fixed prices including transportation of loads betweenlB0T for packages to
Lilongwe and Blantyre; starter diets of 15 Kg to starter diets of 40 Kg bag size and price increasing
FNR Y F bwm(@vK 10D0aF0)0aD)depending on locatiofLilongweor Blantyre).

4.2.5 PROTOEEDSKAMPONJENTERPRISESD, BLANTYRE
A consultation meeting with Proto Feed management staff off 38ptember aimed to discuss the
ySOSaalNE NBIldANBYSyida T2N (KS O2YLlyeQa Ay@d2f
companyCEO and Director of Ogaions explained thaProto Feeds major business focus is in the
poultry sector. With a factory located outside Blantyre in the southern region, they provide feed to
28 feed outlets across the country by means of a comprehensivaysapain. In the past, they have
displayed a desire to enter into the production of fish feeds, but did not see it as a viable business
opportunity. However, within their skills base they offer extensive experience of fish feed
formulation from businessni South Africa, Zimbabwe and Zambia. In order for production to be
commercially viable, Proto Feeds would need to have orders in the region of 100 tonnes per month.
A key advantage would be that the infrastructure and equipment is already in place anjritliey
have capacity to expand further to meet demands.

4.2.6 KeYFEEDPRODUCERINDINGS

1 Key informants within aquaculture sector, including smallholder farmers, Government
researchers and NGO workers have expressed a neéacf@ased availability oaffordable
cost, high quality feed since current prices of domestic, formulated feeds is too high for it to
be accessibldo many smallholder farmers without subsidy.

1 There is currenthonly one commercial company making formulated feed within Malawi,
Maldeco. Eeds are formulated and distributed from Mangochi.

1 A number of smallholders and other farms have had experience of usipgrted feeds
from Zambia and as part of AgriTT China. Informanthis studyclaimed that the Chinese
feed achieves good resultbut that poor quality commerciafeed performed little better
than madeyaalthough they werainable to confirm the FCRachieved in comparison with
other feeds used.
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1 Novatekfeed company in Zambia has already finalised a price per bag inclusive of transport
costs to Malawi, Lilongwe, Blantyre and Mangochi, providing orders exceed 10 MT per
delivery minimum (maximum 15 MT).

1 If the productivity and overall production levels of the Malawian aquaculture sector were to
increase, it would stimulate competition wih the feed production industry, with new
Malawian feed companies, such as Proto Feeaglseady showing significant interest in
investment.

1 Government institutions plan to use their own mills to formulatéow-cost, enhanced
quality diets (when compared wh onfarm supplementary feeding alone), enabling more
smallholders with limited resourcesto access. Although it must be noted that this
demonstrates a replication of similar plans over recent years.

1 Lessons to be learnedrom the acceleration of aquaculte expansion must draw on
involvement of private sector and often, in initial stages, with the useingborted
commercial feedto build up production to levels wherlocal, national and international
feed companies then look more faw@bly on opening upheir ownfirst feed mill in the
country.
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4.3 HNGERLING&JPPLYCHAINS

Primary data collected by AgriTT, stthat the 85grow out smallholders included had a total of
199 ponds under AgriTin¢luded within dataset; at times used in conjunction witlals and
subsidised with inputs), totalling 111,185rThese ponds were stocked with 351,107 fingerlings and
smallholders planned to restock 563,358 fingagtinin the coming cyclehiB means that most will
understock their ponddlf stocked at densitiesupported by AgriTT (6 fish pefythe total demand

per cyclewould increaseapproximately 700,00800,000 fingerlinggor the AgriTT farmerslone

and on average approximately 8000 fingerlings per smallhoWithin this, the demand by farmers
includedwithin categories deemed to be viable and potentially viable for commercial inpotsd
exceed400,000 fingerlingd=AO data from 2005 anécentdiscussions with informantsrovided by

key informants at Government Research Centsaggestthat the presem total number of fish
farmersin Malawi is now more than4,500 individuals,owning over 9000 pondsDue to a lack of
data regarding total pond area and stocking preferences it is not possible to predict total fingerling
demand with certainty, howeveif these AgriTT stocking rates were used by all smallholders,
demand would be >37 million per year which far exceeds current supply.

Many funded projects have sought to improve the quality of fingerling production in Malawian
Aquaculture, e.g. ODA, WFC, NoRkkeBding to the government Malawi Gold Standard for hatchery
development and installation of the state of the art hatchényanar(Bunda College), all of which
failed to exhibit measurable, sustainable, letegm outcomes. Securing reliable supplies oflify,
affordable fingerlings is arguably the most crucial factor in ensuring growth within the Malawian
aquaculture sector. Fish growth is dependent on many environmental factors, including dissolved
oxygen levels and water quality, however, genetics erldted seed quality also play a key role in
guaranteeing optimal growth performance and therefore the ultimate profitability of any type of
livestock farm. It is important that hatcheries can supply farmers with fingerlings of uniform sizes,
consistent gality and health, as well as strong growth potential from mgénerational selected
breeding programmes. At present, across Malawi there are no hatcheries producing consistent
batches of improved selection and/or monosex male fish, despite the partizless of previous
projects at Government Centres; achieving improved straing @&ochromishiranusin 2013%*°
Furthermore, studies demonstrate that there was little difference in the growth and performance of
this improved Fk shiranusstrain compared to the normal ones. This breeding programme was
orchestrated by WorldFish Centre (WFC), however in recent years, the WFC discontinued its
involvement with breeding programmes at NAC. This delay represents a significant hurdle for out
growes since mixegex fish show inferior growth performance to hybrid progeny of selectively
breeding programmes®® Discussions during this study indicated that there has been some
research on the potential for producing monosex fish by crogSinkarongaeandO. shiranusbut at

the time of writing there is not firm evidence of this happening at a commercial level.

® http://www. iceida.is/media/pdf/Malawi_Poster Namibia Workshop.pdf

®FAO (2015) Applied research, education and trairibgtional Aquaculture Sector Overview, Malawi. [Accessed 18th
September 2016 dtttp://www.fao.org/fishery/countrysector/naso_malawi/ep

% progress  Report of the Selective Breeding Program in Malawi. [Accessed 18th September 2016 at
http://pubs.iclarm.net/resource_centre/PartneAnnuatReport2013-Malawi.pdf.

11Gjedrem, Tet al (2012) The importance of selective breeding in aquaculture to meet future demands for anirtehpro

A review.Aquaculture(350;353) 11%129.

2EknathA.E. et a(1998) Selective Breeding of Nile Tilapia for Asia. 6th World Congress of Genetics, Augtralia. 1
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There are a range of hatcheries/fingerling producers currently producing fingerlings fsal@rto
smallholder fish farmers; usingredominantly breeding in earthen ponds rather than hapa or
incubator based hatchery systems. As a consequence of this more extensive pond based production
of fingerlings, the resultant fry and fingerlings are normally of a much lower quality than those
produced where known numbers and ratios of broodstock are stocked into hapa based systems;
where fry are collected on a regularday cycle. Very few hatcheriés Malawihave access to the

more capital intensivéihcubator and tray systenidvhich areused wdely across @&ithern Asia and

Latin America to produce millions of seversed tilapia fry each month.

Broadly speaking, producers can be split into two groups; Government Research Stations and
Private, Commercial Hatcheries. The commercial operatiocmewaned either by large companies or

by smaller scaleommercialfarmers, the latter resulting to an extent from various Government and
NGO led projects seeking to boost production in smallholder clusters, creating service linkages
between farmers, the mst recent of which being AgriTT. Although this concept can work well a key
constraint is the sustained motivation of hatchery owners pguostect when demands from
smallholders can fluctuate, project subsidies cease and operating costs become harderageman
Further complications can arise in specific locations where annual fluctuations in climatic conditions
do not promote for favourable breeding conditions. This can be seen most prevalently at higher
altitudes, where for several month of the year wat@rS Y LISNJ G dzNB&a Fl ff ¢St f
temperatures are not conducive with stable reproduction of indigenous tilapia species.

Government Research Stations afgpically equipped with large, professionally designed and
engineered pond systermrend onland hatchery facilities. Trs®e centres are the stage for a range of
both historical and ongoing projects incorporating species specific growth fisal& range of
different species including; tilapias, catfish and capecies. However, it was noted duringyview
assignmenthat it was often very difficult to access and read results and publications from these
trials, whilst also not possible tobtain a summary of the results from the associated staff working
on these Research Stations. These stations aspmsible for providing fingerlirgand to
demonstrate a mandate to provide extension services to smallholders. These activities typically
include farm visits involving training smallholders regarding fingerling stocking, pond management
and fish husbangr. There are several private, commercial producers of fingerlings within Malawi,
varying in terms of capacity, geographical location and reliability. These are all geographically
dispersed and in the case of some of the smaller producers, they can beeneste.

4.3.1 GOVERNMENRESEARCSTATIONS
Following discussions relating to feed, key informants in each of the Government stations were
asked questions relating to fingerling production as per the topic guides. Meetings with the Centre
Head and the WorldFisgNB LINS &a Sy G F 6 A @S G b!/ 2dzif AYySR GKI
conduct research focussing on genetics, feed and developing country specific production
technologies. In the past, WorldFishplementeda project thataimed to buildcapacityof NAC and
Luanar(BundaCollege)towards managingnd improving broodstock whilst simultaneously setting
up severalsatellite hatcheies to extend outputs to a wider geographical area, although these
hatcheries experienced immediate production difficulties atud date production cycles have
struggled to prove financial viability (see AgriTT primary data3é® project also helped to set up
nursing hatchees wherefarmers were trained on how to nurse fry (using Asian tilapia methodology
of growing fry from <@ to 5109 in green water, earth pond systems fod 3veeks). This project
helped toreduce the cost of fingerlings to MWK5 each. Unfortunately, these satellite beneficiaries

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 28

0

G


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt28qvgL7MAhXGuBoKHRr3D6kQjRwIBw&url=http://www.educationjobs.com/employer/university-of-stirling&psig=AFQjCNFGjfJKoIrxVqBO8phuC3JpdOa_VQ&ust=1462368239971523

UM DZI (i

have struggled to maintain commercial productivity and the selective breedingrgmmes are now
limited.

b!/ KIF& OFLIOAGE G2 LINPRdzOS Fp YAffA2Y TFAYISNI A

since the research facility is not operated as a commercial business and has other core areas of
focus, this capacity has not beenached tedate. The centre is currently capable of producing
between 200,006B00,000 per month depending on the season and demand, and they have supplied
to both commercial growers and smallholders in the past, although the majority of production is for

GKS tFT0GSNE AyOf dzRAY3IT Fmody YAfEtA2Yy F2NJ ! ANRC ¢ 2

produced at aound MK1520 per piece. &en this relatively low price is largely out of the affordable
range of most local smallholders. Management informafntsn NAC and WorldFish stated that
there are circa 1,000 fish farmers who have bought fish from NAC, either s&lirals or as part of
projects, although it cannot be confirmed thatl of these farmers exhibit the necessary business
acumen to ensure ability.

The Aguaculture Department dtuanar University (Bunda College) near Lilongwe has received
support from Chinese AgriTT technicians towards improving its capacity in fingerling production. As
mentioned previously, this process was matched withutiameous support to more established,
satellite farmers through improving the infrastructure of their fish farms. Prior to AgriTT involvement

[ dzI vy tapEDty to produce fingerlings was around 1 million per year. Information available
indicates that thecapacity has now been enhanced such thaanarcan produce close to @illion
fingerlings per year, although, it was not pilds to substantiate the figures providedrhe

fingerlings produced are sold mainly within the central region and predominantdyldch Q& g K2 K S\
RAAGNROGdzIS G2 avlIfttK2f RSNBR & NBIAdANBR® Ly (KA

aspects of the supply chain, from payment to collection and transportation on behalf of farmers,
which on behalf of this report we would questi in terms of standalone sustainability of these
smallholder fish farmers to survive and do it themselMasanaf) grice for fingerlings is currently
MK20 per piece(Sept 2016) The key informant atLuanarsaid they had future plans for the
production ofmonosex fingerlings, primaril®. shiranus In addition, catfishC. gariepinusias been
highlighted as having strong potential for production at the research station due to its favourable
growth rate and ability to adapt to poor water quality. He addbedttengagement with the AgriTT
project has enabled the introduction of new technologies and methods to rechargality rates of
catfish fry.

At the time of visit on 31 August, the hatchery unit at Mzuzu Department of Fisheries in the north
of Malawi wasinactive due to low water temperatures. Informants were undecided as to when
production would start as this depends largely on water temperatures being high enough to
encourage breeding. However, fingerlings procured from another facility have been dtdcke
enable &ed trials to occur, despit®wer water temperatures. The Centre comprises 4 large ponds
as well as an indoor hatchery unit. Like other hatcheries, the indoor facility has been developed to
cater for the production of catfish althougtvater temperatures being too low for breeding most of

the year.Informants stated that production depends largely on demand and no accurate figures
could be presented for previous production cycles over recent years.

The Kasinthula Research Centre is locatedhsafi Chikwawa town and supports over 10ha of
earthen ponds this government research station which formerly was a commercial fish farm, leased
out to a private sector Asian businasgn, hascapacity to produce a significant tonnage of tilapia,
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catfish and carp. The climatic conditions in the Lower Shire mean that this centre offers possibly the
best growing conditions for indigenous species and therefore has significant potential as a
commerial hatchery location. Furthermore, with its location 1km off the M1 (north to Blantyre and
south to Nsanje), this centre is perfectly situated to act as a provider for the Lower Shire Basin.
Currently, the centre is undergoing a transition period witvmaanagement, pond clearing and the

building of a newhatchery unit. The Informant stated that technical extension is provided to over
200 smallholder

FIGURELL INDOOR HATCHERYCHATY AT MZUzZU DEPMENT OF FISHERMS-ICE AN HAPAS IN POND FEGRIGERLINGS
GROWTH / FEED TRIALS

farmers in the region; Lower Shire Basin. Current capacity for fingerling production is unconfirmed
and it can be expected that only small amounts will be available in the coming year due to
redevelopmen in 2016. Full capacity at time of commissioning could exceed 100,000 fingerlings /
month based on discussions during this study, howevaira@ctual production and salesf
fingerlings care confirmed when the site is up and running.

4.3.2 SVALLHOLDERARMER
As aforementioned, a historical WorldFish Centre project that involved the facilities and staff at NAC
and Luanar provideda Technical Assistant in broodstock management, with the aim of initiating a
selective breeding programmeothat it could serve gatellite hatcheryowned by Mr.Penemulungu
in the Central Region, close to Lilongue utilise the enhanced genetics of the parent stock from
NAC and.uanar Mr. Penemulungwas consulted ofiarm as a key informant on £6September to
discuss currentelvels of productivityat his hatchery It was stated that due to factors including;
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location, scale and technical ability, this private hatcheryvédl situated to act as a fingerling
supplier for farmers along the M1 road network. This informant desdrihew although out
growing is an element of the enterprise, fingerling production is the core business focus for his farm.
Due to the time of year, water temperatures and availahility fingerlings were being produced for
commercial purposes. Howevehe stated that in the pasthe was able to produce and sell
approximately 3million fingerlings to NAC (National Aquaculture Centre). His fingerling production
service also includes packaging materials for transporting fingerlings; plastic bags are sokbat MK
while oxygen is sold at KM60 per bag and fingerlings are sold for MKZBegeito farmers. In the

past the farm has provided tilapia fingerlings for 20 fish farmers from; Lilongwe, Salima, Mchinji and
Nkhotakota. As well as supporting several largegs for breeding, the farm includes an indoor
hatchery facility with separate sections for catfish and tilapia. Thidoor hatchery is currently
under construction and he could provide no fixed figures regarding production capacity, although
was suggsted that the hatchery could produce over 1 million fingerlings per year if there was
enough demand. To assist in the breeding of catfish, the business receivedfdnil@sand 1300

male catfish fingerlings from NAC. His plans for the immediate futwkeide an increase in the
production of catfish, involving the collection of witdught fingerlings from Chikwawa and Nsanje.
However, despite the favourable location and infrastructure, the individual voiced concerns
regarding water temperatures and wateavailability throughout the year, since the regular
electricity shortages constrained pumping and water heating facilities. Furthermore, it was observed
that significant investment has been made in in the construction of a catfish hatchery, despite
insufficient water temperatures and a lack of demand by grow out smallholders.

FIGURE?2: BREEDING PONDSSMTELLITE HATCHERXRTO LILONGWE

4.3.3 MALDECGISHERIESMANGOCHI
As above, at the time of submission, the project staff wenable to gather detiled information
from Maldeco andas a results the below is based primarily on past experience and conversations as
well as wider knowledge of the company history and activities over recent tiffies. largest
commercial fish farming eopany in Malawi, Maldeco Fisheries, a subsidiary of Press Corps, has
been the site of much investment and project focus over the last3§ears.The farm exhibits a
combination of large, inland, earth ponds as well as cages on theRakewing the intllation of a
large, sophisticated hatchery unit. Maldeco has capacity to produce 600,000 to 800,000 fingerlings
per month and informants stated that the farm produced approximately 1 million fingerlings in the
last year specifically for on sale to Res#aidnstitutions and funded projects to contribute to
provision smallholders.
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FIGURE3: HAPAS TO HOLD FERLINGS AT MALDEGETEHERY FACILITY.

4.3.4 (HAMBOHSHERIESIMBE
During a consultation meeting on the 1 %eptember, Managaent staff at Chambo Fisheries
demonstrated how the farm supportsa complete, vertically integrated production system for
growing tilapia;O. shiranusaind T. mossambicusAn indoor hatchery system is used to produce two
batches of fingerlings per month. iBlsystem includes 10 separate jars for egg incubation, each with
a capacity to hold 60,000 eggs (total 600,000 eggs), however at present the farm only uses as many
incubators as are needed to meet internal demand (approximately 200,000 per month). With
various tanks currently under maintenance and refurbishment, the farm aims to stock further tanks
Ay GKS ySIN FdzidzNBEo® ¢KAa gAff €SFR G2 GKS KIGO
intention was to fulfil a mandate of social responsibiliffpngside private production, including
production and sale of fingerlings for local smallholders. Due to changing priorities and fiwaduc
requirements, the farm hainstead had to focus more on developing the systems for grow out
rather than external spply of fingerlings.

4.3.5 HIPOKAHSHFARM, CHIPOKA
Located south of Chipoka on the lakeshore, this farm offers 6 large earthen ponds of varying sizes
and cages on the lake (4 cages at 2km distance, 4 cages at 8km distance and more currently under
constructian) for growth of multiple tilapia species and catfisB. (gariepinus According to the
owner when interviewed, this farm has the potential to produce a significant tonnage of chambo
and catfish. The farm supports an indoor hatchery and breeding pondsgerkirys for internal use
are stocked in ponds and then transferred to cages for final groivfor a period of 6 months.
Currently the hatchery has capacity to produce 120,000 fingerlings per month, however, there is an
AYGSNY Lt RSYI yRings geNgrofwout Eagentiiat nfust Yedsatisfied before external
sales can be made. The hatchery has recently provided approximately 20,000 fingerlings to another
fish farm in Chikwawa. During the consultation, the informant indicated a specific desiredpev
provision of fingerlings to out growers in order to boost productivity within the wider sector.

4.3.6 CHONONAHATCHERYMASEYACHIKWAWA

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 32


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt28qvgL7MAhXGuBoKHRr3D6kQjRwIBw&url=http://www.educationjobs.com/employer/university-of-stirling&psig=AFQjCNFGjfJKoIrxVqBO8phuC3JpdOa_VQ&ust=1462368239971523

UMDz

- U

Locatedin Chikwawa this hatchery and gremat farm hasset up from a greenfield site in the last

year, 2015,whichfocusses on the production of both tilapia and catfi€h;shiranus, T. rendalli, and

C. gariepinusin its first 12 months the farm has already hegto sell and distribute tilapia

fingerlings to smallholder farmers who were previously included within the Aquaculture Enterprise
Malawi (AEM) project, however the intention according to one of the two owners is to move
towards a full, commercial stratégd 5dzS G2 GKS FIFN¥yQa f20FdA2yZ 6l
F02@S Hpe/ F2NI 20SNJy Y2yiKa 2 RKBLRSYEEOBSERpA
to the farms young age it is difficult to confirm their maximum capacity for fingerling outpuatent

estimates suggest production of between 5,600,000 fingerlings per month during season is

certainly achievable, which would go a long way towards meeting demand in the region for
smallholders in particular. Current work is underway to exploee fibtential links that can be built

between this hatchery and other surrounding fish farms in the Chikwawa to Nsanje area.

FIGURE4: BREEDING AND GROWT HAPAS FOR FINGERES AT CHONONA FARHIKWAWA.

4.3.7 KEYHANGERLIN®RODUCERBSERVATIONS

1 All fingerling producers expresseaapacity to increasesupply if demand increases.

1 The majoity of tilapia fingerling producers across southern and central Malawiuaneg
extensive, unscreened inletearth pond systems where they stock in originally known
numbers of broodfish and then allow themlceed naturallyand then periodically remove
the resultant fry.

1 There are very few fingerling producers who us®a based productiorand even fewer
who useThai style commercial hatchery incubators and trays.

1 The result /outcome of the above two points is that the quality of the majority of the
fingerlings sold is of low/mixed quality.

1 Informants suggested that the majority of fingerlings produced are sold or provided for
smallholders asubsidised costsin connection with funded projects.

1 There are less than 5 large hatchery facilities with esyst capable of producing0,000
fingerlings per monthor more.

1 Hatchery producers are geographicalligpersedmaking it challenging for smallholders to
access fingerlings without support to assist with communication, transportation and liaison.

1 Smallholdes canrarely afford transportationto collect fingerlings without funding, credit
provision or supervision. Smallholders shouldgbeupedto enable neighbours easier access
to the nearest / most suitable hatcheried.is important to note that logistal issues are not
limited to vehicle access, but transport is impacted by factors such as temperature, water
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quality and oxygenation equipment, so all of these should be considered when reviewing
access to fingerlings fdarmers. Thdocations of some haheries supported by government

and also donor funded projects e.g. Mzuzu and Lilongwe are not suitable for fish breeding
for significant periods of the year due limw water temperatures

1 Hatcheries near to the lake and Chikwawa expressed fewer conceves water
temperature throughout the year.

T 5SaLAGS 2C/ Qa LINB@A2dza Ay@SaildyYSyid I drge NBaStH N
scale selective breedingrogrammes working towards commercial outcomes.

1 Hatcheries struggle to produamnsistent monosexihgerlingswhich reduces performance
in grow out. In the past, many of the informants have attempted to produce monosex but
with little consistent successlt is still not clear to many existing or potential new hatchery
producers how and where they cancass the necessaty7 Methyl Testosterone hormone
in order to carry this out.

91 Further research and efarm experimentation are required to confirm the true benefit of
mixed-species hybridisation AgriTT trials including. shiranusand O. karongaehave
expored this as an alternative to hormone induced sex reversal.

1 Theprice of fingerlings fluctuatesignificantly between hatcheries and over time. There is
some evidence to show that fixing of fingerling prices is occurring through a range of
government, N@ and also private sector organisations. Which indicates that aquaculture
development in the country iaot yet mature enough to improve free market supply and
demand to set price.

1 However,in terms of the total production costs of typical Malawian simalllers, earth
pond tilapiagrow-out producers fingerlingosts are still a relatively low %f their overall
costs 42 -15%with commercial feeds (if they are beinged) beindar more significant at
around 6570% of total costs.

4.4 DISTRIBUTION CBTAKEKLDERS

As shown in Figure 15 below, most hatcheries are located in the Southern region and the two main
suppliers in the Central and Northern regions are Government Hatchémgsshown by blue
markers) As mentioned previously, fingerlingse oftendistributed to smallholders by NG&nd

those engaged with donor funded projectsho are able to travel long distances in private 4x4
vehicles, unlike smallholdethemselveswho largely use public ansportation. This has enabled
hatcheries to distribute fingrlings to a greater range of smallholders in distant locations.

This is also the case for current suppliers of commercial feed, since Maldeco is located in Mangochi,
Southernregion (as shown by yellow markerahd Zambian feed companies operating thrbug
transport to Lilongwe and Blantyre onlfrurthermore, the distribution of this feed has largely
involved the facilitation of project operators rather than smallholders specifically. Feed is also
produced in Government research stations, howevemastioned previouslythis is limited to basic
milling facilities and the proposed plans for the simple recipes, involving formulatingdstocally
sourced ingredients.
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FIGURHES: MAP SHOWING DISTRIBON OF SMALLHOLOEARMER®/ITHIN STUDY SAMRATEGORY 1 GREERRANGE AND 3
RED), AS WELL AS THEATIONS OF STAKEBERS WITHIN SUPRIHAINS FOR FINGERSNBLUE) AND FEFEL(LOW) (ADAPTED
FROM: WIKIMEDIA 20115
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5. DiIscussio& GONCLUSION

This study has set out to idefyt the potential mechanisms and organisations / institutions in
Malawi, through which the commercialisation of smallholder aquaculture can be greater realised.
The commercialisation that is needed in Malawi could take the form of encouragingugparting

the development ofnew farms or expanding existing facilities, or it could also focus on
strengthening of the current supply chains to improve stability and sustainability of the dmetor
becoming more market focussed.

There are a number of options alable through which improvements and increased scale could
produce the end result of improving the commercial viability of smallholders, while also benefitting
the wider aquaculture sector across Malawi. As the study has focused on feed and seed #pgecifica
these are discussed briefly below with reference to specific organisations as required, prior to
conclusions being drawn. It is also important to note here the time and scale limitations of the
report. Many contributors gave their time and input geoasly to the project, however it was not
possible to speak to all those involved in the sector.

5.1 FEED

The commercialisation of fish feeds in Malawi can be achieved through a number of interventions
identified below.

1) Largescale commercial feeds

Currentlyin Malawi, farmers who want and have the necessary funds to buy commercial feeds
already have the option of purchasing from Maldeco in country, or importing from companies such
as Novatek in Zambia and South Africa. Wititential for further growth within this sector in
Malawi and theevergrowing demand for fish, the need for commercial feed is only going to
increase in future, and the option therefore remains to consider investment in new -ta@e
milling facilities, or capacity building within valabains for existing operations. Discussions were
also held with other potential suppliers within the poultry sector, who could relatively easily transfer
skills and equipment to fish feed production. However, it is unlikely that growth of-targle fed

mills will be advisable in the shemedium term until demand is considerably higher than the
present time.The capacity to supply commercial feed in Malawi is promising in proportion to the
growth of the industry.

2) Smallscale feeds using local ingredien

Interviews with the Government Research Stations and some small private sector growers
highlighted that there are a number of smatiale feed mills throughout the country, althougéry

few, if any, are producingommercial feed for sale at the curretime. The AgriTT project is
supporting ongoing feed trials at the time of writing and it is hoped that a key outcome of these will
be innovative local feeds which will be a viable option e majority of smallholder farmers
included within the AgriTT projecThee is a positive evidence bag®m countries like Kenya and
Uganda where larger scalmternational donorslike USAID who have in the last ten years
constructivelysupported smallescale, regional feed producers $et upstandalone businesses to
produce dower cost affordable feedavhich localsmall scale fish farmers cafford andalsoperform

wellin wellfertilised pond systems.
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This sort of successful collaboration was not so much based on the subsidizgehgmirof the
equipment, e.g. extruder but rather, more importantly the mentoring and technical support
provided in country from specialised commiaicfish feedbusiness practitioners from the United
States. In terms of commercialisation of the Malawiantseg it is likely the growth of these smaller
producers that will be of greatest benefit to smallholders as in Kenya and Uganda in the short
medium term in relation to their feed requirement$his segment has some capacity on which to
build and can reaclocal fish farmers.

3) On farm feeds using local inputs

The use of on farm or locally sourced ingredients for feed is-deelimented and has been
practiced in Malawi for many years. Although this level of extensive farming is unlikely to be a viable
stand-alone commercial business for smallholder farmers, it can still cover its own costs and is likely
that these farmers will continue to play a crucial role in the shape of the Malawian sector for a long
time to come. This is still a rational commercial segm#o support.

5.2 HNGERLINGS

As with feed above, there are a number of mechanisms through which seed could be
commercialised in Malawi for the benefit of smallholders:

1) Large commercial hatchery

At present fingerlingscanbe purchased on a large scale inngiple from a number of sources in
Malawi, including the Government Research Stations and Maldeco. There are hpweaege of
constraints to this includinghe factthat the research stations are already committed to supplying
their own research requaments supply to smallholders through NGO proje@sd a lack of
business focusThere is also a seasonality of supply available from these stations due to water
supply and temperatures, which is a constraint to developing a commercial sector in Matasvi. A
result, there appears to be scope for investment in at least one mid to lsgge commercial
hatchery in Malawi or capacity building existing facilities to help meet the growing demand for seed.
Moreover, he public sector andGovernment facilitiesshould implement quantifiable and
achievable business plaif they are to be involved in input generation and distribution (depending
on geographical location and scope of funding). As demonstrated in the context of other
surrounding African countriegpublic sector facilities can, if supported by fund from donor
projects play a crucial role inngoing research and selective breeding programmes. This will in turn,
assure private sector operators of consistent supplies of broodstock when requiradge
commercial hatchery supply is still a significant barrier to growth.

2) Smallscale / smallholder hatchery

Small scale, earth pond based hatcheries play an important role in smallholder aquaculture,
particularly in the Southern region where they provide tirdy realistic option for farmers to access
seed, irrespective of quality and overall fingerling health. There is significant potential for growth of
aquaculture in the Southern region where the climatic conditions are favourable and water is
generally avéable yearround. As a result, it is likely that supporting the growth of carefully
selected small scale hatcherjesith commercial viability and nearby netwarkf other farmers

would have considerable benefit to the commercialisation of Malawian lbaolder aquaculture.
Further support should include collaboration between Government extension officers and such
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hatcheries, providing assistance to identify clusters of farmers who could collectively finance the
transport of fingerlings on demandmall latcheries can mitigate supply risk and expand the
hatchery knowledge and supply base.

3) Use of recruits internally

The recycling of seed in ponds continues to be important for many subsiskevalefish farms with
extensive systems, particularly those waie in remote areas and do not have the infrastructure or
funds to transport and restock new fingerlings regularly. Although this type of farming will not
generate large income for farmeend is unlikely to see individuals increase in schlean stillbe
considered commercial as it can cover its cost with minimal inputs and still sesuiish being
producedfor subsistence and occasional-sale at farmrgate or nearby marketdnitial supply can
allow a resilient model of recycling seed, mitigatirgk rand keeping lowgost, lowvalue production
sustainable.

5.3 CONCLUSIONS

Having undertaken extensive consultations for this study and reviewed the current status of the
aquaculture sector in Malawi, themain conclusion drawn here is that the priority for
commercialisation of smallholders should be the development of more reliable, yeaind supply

of fingerlings ¢ ideally monosex. Although this may not be the traditional mechanism in Malawi,
evidence from elsewhere in Africa and internationally indicates this is a key stimulus to driving
growth of the aquaculture sector and will be crucial for Malawi going forward.

The development of commercial feed will inevitably be important for the sector once it reaches a
size that justifies the investment that witd be required, however the sector simply is not yet big
enough to create enough demand. Interviews with companies such as Proto Feeds and Novatek
suggest that there is an aquaculture industry waiting to emerge in Malawi, and it will certainly grow
when the demand is there. In the meantime, it is suggested that commercial smallholders either
continue to use the feed available in Malawi via Maldeost project supportpr consider working
together to achieve the numbers required to import highality feels in affordable volumes from
elsewhere in the region. The current feed trials being run through AgriTT will also play an important
role going forward as they could hopefully provide a mechanism through which small scale feed mills
become commercially viide using local ingredients, and therefore produce a good quality feed that
is used by Malawian smallholders.

It is unlikely that many smallholder farmensll use a commercially formulated pelleted feed unless
there is a reliable, locally accessible arfbraable credit/loan provideas inthe AEM model. e
costs are always likely to outweigh the profits to be made in extensive, or evenirgemsive
systemswhich is the case for the significant majority of all fish farmers in Malawi at present

Theimportance of smaidscale cage culture wiikely grow in the coming years in Malaas interest
surrounds their further use. Thigould also support the growth of the feed sector, and vice versa.

To date, there have been very few examples of cages being used successfully, however, this is an
area for further investigation and grow out trials since there remains no fundamental reason why
this form of aquaculture would not be viable in Mala®malholder cage projects in East Africa and
Zambia have shown how this can work well and growing this skill / resource base in Malawi could
have considerable benefit on the aquaculture sectqr further details can be seen at
www.bomosa.orcandwww.yalelo.com/yaleleout-growerschemelaunched/
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The information provided through AgriTT and consultees in this study indicates that even at present
productioy @2 f dzySa s> G KSNB aahdrofiheneckssayyQuialinaifaplelzd eeta S S R
the demand from smallholders let alone the growth of the larger commercial seBPwor to
investing in hatchery facilities or specific locations, it would of cobesenecessary to undertake
detailed assessment of likely demand in specific geographical regions for development to ensure
uptake isfocussed and successful, dadications from this study and team experiersigggesthat

there is demandUntil such a tim¢hat there is a reliable, yeaound supply of fingerlings available,

the industry will continue to struggle to develop commercially. It is important to note that other
constraints have been identified and discussed briefly in this study e.g. extengiporsitraining,
transport / infrastructure, however they have not been discussed in detail as are out with the
specific requirements of the report. Any future intervention and investment in the sector will always
need to consider the wider constraints@ ensure a balanced approach to addressing each of these,
rather than identifying a single barrier to tackle.

Nearby countries such as Zambia, Kenya and Uganda provide examples of how the development of
the private sector can play a critical role in hdwe taquaculture sector grows around a commercial
hub. Private sector growth can either be allowed to occur naturally, or with motivation from
Government and international donors to attract private sector engagement. In Egypt, this hurdle
was approached by proactive and forward looking government strategy designating suitable land
to the use solely for aquaculture production, providing the necessary infrastructure i.e. water supply
canals, feeder roads and access to nearby lucrativeysben markets andhen simply inviting
private investment to take ownership. In Zambia, smallholder producers have benefited from the
expansion of large, commercial entities who brought forward the development of good quality feed
and fingerlings for themselves first and theéhe smallholder sector benefitted in their wake.
Smallholders can receive considerable benefit in terms of access to inputs that come from larger
scale commercial aquaculture, and so it is essential that this area receives continued support to
grow movirg forward in order to ultimately benefit smallholders through the cascading effect of a
thriving sector.

Small scale hatcheries and feed mills will continue to pldeyarole in Malawian aquaculture,
especially for smallholder farmers working with snsalhle, extensive systems for subsistence and
local salesHowever, the sectoras a wholds in need of morgroductive, largescalehatcheries to
drive the growth that is requiredThis will almost certainly occur with the simultaneous growth of
one of moe large, privately owned farms. With the population growing at current rates, the demand
is only going to increase and with it the need for more commercial fish farms.

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 39


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt28qvgL7MAhXGuBoKHRr3D6kQjRwIBw&url=http://www.educationjobs.com/employer/university-of-stirling&psig=AFQjCNFGjfJKoIrxVqBO8phuC3JpdOa_VQ&ust=1462368239971523

PENEN Z |
& <,
: ; M DZI i
Z (e 5
L&Y 5 &\\

6. APPENDIX

6.1 TorPICGUIDE- SVALIHOLDERFARMERS

Introduction
1 Introduce self and projedtExplain purpose of the project and-vésit AgriTT

1 Confidentiality and how findings will be reported

Background of Interviewee
1 Name and contact for intervieweefarm owner (as named in AgriTT dataset)

History of land use and employment (alternatlixeelihoods / ownership)
History of aquaculture involvement and personal goals
Existing productivity (pré\griTT) and Impact of AgriTT activities on production
Current constraints to improved productivity and profitability
Investment in Agquaculture? Howunh time do you spend on farm compared with other
work?
0 How much income compared to other work (per year / month / 6 month)

= =4 =4 -4 =4

Sources of Feed arféingerlings
1 Current source of Feed, how this has changed and how is it accessed (how far / how often?)?

o0 How muchdo you spend on feed? Daily, weekly, monthly, cycle, annual?
1 What are your main concerns / if any, regarding feed provision?
o Price, quality, FCR achieved,-famm or formulated feed (codbenefit), affordability,
experience of growth rates, cycle lengtbneparisons, interest imported?
9 Current source of Fingerlings / has this changed? How and how often do you purchase?
o0 Where? How much do you spend on fingerlings and how often? Has this changed?
Do you trust producers / supplies for fingerlings and why? Vifhgour past experience?
Main concerns / if any, regarding fingerling provision?
o Disease, size and species, transport issues, correct numbers, price, mortalities in
early stage, seasonality of supply, communication with suppliers?
1 Innovative activities o farm (onfarm feed, breeding programmes etc).

=a =4

Connectivity and Market Segmentation (Flow diagram output)
1 How, where and how often do you sell fish?
0 # total harvests in last year? Total Kg Harvested, how much sold / kept?
1 How does a harvest day workibes somebody sell for you? Is there grouping for sales?
1 How do you investigate current prices for farmed fish? Do you do research?
o Farmgate, Local village, near town, large markets (district and regional large towns)
1 Do you keep records of sales and hatimg for comparisons?
Do you connect with other farmers or other businesses for sales? FFs Assoc or grouping?
1 What are other local fish farmers doing? Production, differences in approach, Information
sharing or are they separate? How long have they béenet?
1 What are some of the innovative ways and products of marketing fish?
What are the main challenges you face in marketing fish?
1 Do you get support from Extension Officers, DFO, Donors? What support? Do they visit?
0 Have you been involved in other peais in the past? Received in funding, who
from?

=

=
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6.2 ToPIOGUIDE- FEEDPRODUCER SQUPPLIER

Feasibility Study into the Commercialisation of the Feed and Fingerling Supply ChainSnfiatlholder
Aquaculture in Malawi. Aiming to identify gaps in existing knogdge through semstructured interviews
with stakeholders in supply chains of inputs, to understand how; their businesses can sugpaitholders
with suitable production capacity to justify their involvement.

Introduction
1 Introduce self and project /¥plain purpose of the project and-sgsit AgriTT
1 Confidentiality and how findings will be reportedny questions?

Background of Interviewee
9 Name and contact details of interviewee
9 History of work within production and supply
1 Existing productivity imther forms (agriculture / agibusiness?)
9 Existing networks in Malawinumber of clients, challenges, areas for growth?

Sources of Feed

1 What feed do you currently produce? Different types, ingredients and nutritional content?

1 How and where do you cum@ly make your feed? Scale of production and cost?
0 Where do you source ingredients? How and consistency?

1 How many businesses / indiv. farmers do you currently serve? How many could you serve?
0 What would need to happen for you produce more / for more pe@ple

1 How do you make feed available? How could this be improved for aquaculture specifically?

1 Do you have gaps in the quality of feed produced and how could they be addressed?

Connectivity and Marketing

1 How do you currently market your products / where areytsold?
o Do you sell through other businesses and shop chains? An area for expansion?
o How much did you sell in the last year for different types of feed?
o How much did you sell for aquaculture specifically (if any)?

1 What in your opinion are the future prospects? Give reasons for your answer?
0 What would need to happen for this to change?
o Is there anything inhibiting growth of your business or others?

The future, Increasing Scope and Awareness

9 Suggestions for improvemés of feed production and marketing within aquaculture specific
sector?
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6.3 ToPICGUIDE- HNGERLIN®RODUCER QUPPLIER

Feasibility Study into the Commercialisation of the Feed and Fingerling Supply ChainSnfiatlholder
Aquaculture in Malawi. Aiming toidentify gaps in existing knowledge through sersiructured interviews
with stakeholders in supply chains of inputs, to understand how; their businesses can sugpaitholders
with suitable production capacity to justify their involvement.

Introduction
1 Introduce self and project
1 Explain purpose of the project and-vesit AgriTT
1 Confidentiality and how findings will be reporteény questions?

Background of Interviewee
9 Name and contact details of interviewee
1 History of work within production ansupply of fingerlings
o How did you start your business? How has this changed?
9 Existing productivity in other forms (agriculture / aftisiness?)
o How much time do you spend producing fingerlings / percentage involvement?
9 Existing networks in Malawiinumberof clients, challenges, positives?

Sources of Fingerlings

9 Current productivity and type of fish fingerlings
o How many fingerlings did you produce in the last year?

1 How many outgrowers do you serve?
0o How many farmers could you serve if there was demand (wgwabur capacity)?

1 How do you make fingerlings available to farmers?

1 Do you have gaps in the quality of fingerlings produced and how could they be addressed?
o Would you need help from Gov, consultancies, technical agents etc to improve?

Connectivity and Maketing
9 How do you currently market fingerlings and connect with customers?
0 Has this always been the case? How could this be improved?
1 What has been the market demand for fingerlings and what are the future prospects? Give
reasons for your answer?
o0 Howmany fingerlings did you produce last year? How many were sold?
o0 How many fingerlings can you produce per week / month / year currently?

The Future, Increasing Scope and Awareness
9 Suggestions for improvements within aquaculture specific sector?

Commercialisation of the Feed and Fingerling Supply Chains for the Smallholder Aquaculture Industry in Malawi 42


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt28qvgL7MAhXGuBoKHRr3D6kQjRwIBw&url=http://www.educationjobs.com/employer/university-of-stirling&psig=AFQjCNFGjfJKoIrxVqBO8phuC3JpdOa_VQ&ust=1462368239971523

6.4 SVIALLHOLDERLASSIFICATIOMBLES

TABLE - COMMERCIAL VIABILAND POTENTIAL FORBBENAL ACQUISITION IBPUTS

1 High level education and technical skitensultations, internet| 1 Invest in water canals to improve th| 1 Limited access to commercial feed because of
materials and practical efarm experience. supply of water from the perennia long disance to Maldeco.
1  Proximity to profitable market; Mzuzu Urban stream. 1 Low temperatures inhibiting fish growth.
1  Proximity to perennial source of water. 1 Invest in cold room andhop, Mzuzu| § In-breeding in ponds, compromising genetic potent|
1  Full time employees working on the farm. Urban. of fish.
1 Complementary agibusinesses; bananas, soya and bei 1 Invest in personal hatchery fg § No bankable business plan to provide a road map
1 providing regular, reliable cashflow for investment production and orsale of high quality the growth of the business / Needs capacity build
aquaculture inputs / production. fish fingerlings. in business management / Neelssiness mentoring
f Relationship with othersmallholder farmers who could bg T Investin transport system. and coaching.
included in his business value chain to supply fish to the mark 1  Invest in commercial feed if offered &
f Financial capital to expand (currently intieg MKZ1.8million an affordable price.
(approx. US$2k) in pond construction).
1 Has private transporfor market and travel
1  Wellengineered ponds with wateffow systems.
1 High level education and technical skills from involvemen{  Investing in a hatchery facility. 1 No bankable business plan to provide a road map
donor funded projects and trainings; exchange programn f  Provide fingerlings temallholdes in the growth of the business
including enterprises in Thailand and Nigeria. the surrounding area to improvg I Limited access to assured water supply through
1  Proximity tolargemarket; Lilongwe Urban. business. the year. Insufficient water temperature could inhil
1 Reliableborehole water using pumps; solar and hyghectric. 1 Expand his business into -catfi growth of fish.
1 Complementary agttbusinesses; livestock and horticultur production. 1 Fewer number of ponds to continuously supfikh to
restaurant and transport, providing reliable cash flow for the market.
2 investment in aquaculture production.
1 Fulitime employees working on farm.
1 Finane to invest in some commercial feed; informal, privg
import from Zambia and Maldeco as well as equipment and f
e.g. Artemia from Nigeria for production of catfish.
1  Access to fingerlingsmternal or NAC Luanar
1 Access to extensignprofessional netwrk with Government
Extension workers, friends and Lilongwe University of Agricul
and Natural Resources.
1  Wellestablished businessmaproperties. 1 Plans to invest in poultry productiol 1 Needs training on feed formulation and start buyi
3 1  Higher marketing skills as he is able to access profitable mal as a sourceof manure for the fish high quality inputs / cheaper sources of manure.
e.g. Moyale Barracks, Peoples and Nyama World. farming business. 1 Needs to interact more with othesmallholdes with
1  Technical skifl on acquired through trainingWorld Vision, NAQ 1 Plans to invest in transport/ deliver, an aim to accesmarkets and inputs collectively.
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andAgriTT. truck. 1 No bankable business plan to provide a road map
1 Has ponds (13) for diverse production plan the growth of the business.
1  Has two full time employees at fish farm. 1  Needs business mentoring.
1 Has welestablished office and meeting room.
1 Has constructed grass shelter for protecting ponds fr
predators
1 Has experienced the benefit of fish farming compared to toba{ §  Corstruct more ponds. 1  He lacks marketing skills especially market researc
and other crops. 1 Wants to learn on how to producs sudh he relies on vendors or middlemen. This is
1  EBmployees full time staff (quds). fingerlings. advantageous to him because his volume
1 Located close to Bunda College where he accesses extef I Wants to organise farmers int production is low as such his margins are also low
when needed. groups. he shares his margins with the vendors.
1 Well known by key people in the aquaculture or fisheries sect{ § Wants to find customers who woulg f  Lacks transport to access better markets.
4 1 Has a network of vendarwho buy fish at the farm gate. be responsible for transporting an{ 1 Lacks access to power foroshg surplus fish thaf
1 Involved in production of other ops e.g. maize anldorticulture. marketing of his fish. could not be sold.
1 Has access to adequate water.
1 Has land to expand his business.
1 Has received technical support from Bunda and AgriTT proje
fish farming.
1 Has a database of potential customers whothey phone
whenever the fish is about to be harvested.

TABLB - PARTIAL COMMERCIAARILITY BUT A REQRIRG DEPENDENCERMNRM INPUTS

1  Has a passionf her fish farming business 1 Plansto buy a car. 1  High costs of poultry manure.
1 Has attended a number of trainings in fish farming delivered| 1 Plans to construct more ponds. 1 Located very far from the main hence incurs mg
AgriTT and Aquaculture Enterprise. transport costs to access feefingerlings and the
1  Uses family labour (herself plus her two children) in addition market.
° casual labourers. 1 Has problems of water flow during the other mont
1 Largely depend on own formulated feed fromaire bra and of the year.
soya though she did not use soya this year because she di 1 Lack capital to transport fish to profitable markets.
grow it. 1 There is scarcity of maize bran due to low product
of maize.
1 Has access to profitable market and is ablesell fish at the bes{ 1 Wantsto construct more ponds. 1  Appears to rely on donor funds to growth or expal
price compared to most farmers. business.
6 1 Has good marketing skills. He is able to market his fish to | 1 Inconsistentaccess to water throughout the year.
employees, employees from the tea estates and people fi 1 Retired and he may not have thenergy to grow the
within his community. business further.
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1 Has livestock that provide him with manure for higat ponds.
1 Has concrete floors on the eastern edges of his ponds to re
water
1 Farms are located close to other fish farmers hence easy for| § Would like to continue with fisff 1 Has limited land to construct more ponds.
to work as a group or in an association. farming as a way of spreading th 1 Does not buy feed and fingerlings but rather recyg
; 1 Has some business management skills e.g. owns a grocery s risks from adverse climatic changes. fingerlings.
1 Has access to cheaper sources of manure assrgaats and 1 Has problems of accessing extension in fish farmin
chickens. 1 Faces competition from capture fisheries from Sh
1 Hasformulates own feed using maize bran, soya and somet| River.
pigeon peas and dried small fish pieces.

TABLE - COMMERCIALLY NOMABLE / ONFARM FEED AND RECIRETION OF FINGERESN

Qualitative Characteristics Future Business Expansion Plans Constraining factors
1  Has best land which is closer to the main road. 1 No concrete fture plans for| 1 Despite having very good land, he appears to lg
1 Has access to perennial water. expanding aquaculture enterprise. the drive to manage his fish farm as a business.
1 Anentrepreneur, involved in the poultry and timber business. 1 Does not buy fingerlings, feed and does not spec
1 Has land which has potential for e¢ourism. time for harvesting his fish.
8 1 Has access toheaper sources of manure fropoultry business. 1 Improve access to extension in order to acquire m
1 Has means of transport. technical knowledge in fish farming.
1 Willing acquire more knowledge through exchange visits to f Needshelpharvesting and selling fish.
established commercial enterprises e.g. Chambo Fisheries.
Y Farmis located close to Mzuzu Ci.
1  Willing to take advice from fellow farmers e.g. learnt fish farm
from Mrs. Chavula
1 Has passion to engage in fish farming. 1 Wants to expand ponds. 1 Lacks capital to invest in the bingss.
1 Reognises the benefit of fish farming as she bought goat 1 Has a very small pond not suitable for commerg
fertilizer using fuds realised from fish farming. purposes.
1  Uses family labour on her fish farm. 1  Does not buy fingerlings and feed.
9 1 Grows horticultural crops to complement her fish farmir 1  Solely depends on family labour to do fish farming.
business.
I Uses leaves from vegetables e.g. pumpkin leaves to feed fish
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6.5 SVALLHOLDESROSSPROFITMARGINANALYSIS

TABLE - GROSS PROFIT MAR@RM) ANALYSIS FORG AVERAGE FISH

Farmers with AgriTT Supported Pond450g Average Fish Weight

Description 4

INCOME

No of ponds; AGRITT Support 1 1 1 1 1 1

Pond Siz¢m?) 2000 625 2244 3500 2500 575
Number offish (density 6/rf) 12000 3750 13464 21000 15000 3450
Total Net Weight (20% loss)150g 1440 450 1615.68 2520 1800 414
Selling Pricé kg (MK) 2500 3000 2500 2500 2500 3000
TOTAL INCOMBK) 3,600,000 1,350,000 4,039,200 6,300,000 4,500,000 1,242,000
EXPENDITURE

Investment in Pond Expansion 375,000 150,000 1,800,000 320,000 450,000 340,000
Number of employees 2 2 3 2 3 3
Salary’ month (MK) 5,000 15,000 2,500 1,538 6,500 20000
Total Annual SalaffMK) 120,000 360,000 90,000 36,923 78,000 240,000
FEEDING

FCR 2 2 2 2 2 2

Total Kgs required 3600 1125 4039.2 6300 4500 1035
Total Cost of feed (700/Kg) 2,520,000 787,500 2,827,440 4,410,000 3,150,000 724,500
FINGERLINGS

Total CostNIK 25 / fingerling) 300,000 93,750 336,600 525,000 375,000 86,250
MANURE

No of 50kg bagsmonth - 3 6 1.2 6 5

Cost / bag (location dependent) - 1000 500 2500 570 500
Total Cos{MK / 6 months) - 18,000 18,000 18,000 432,000 15,000
FERTILIZER







