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Executive Summary

The problem of inorganic fertilizer demd and supply isub-Saharan AfricaSSAis

multifaceted as it is being impacted by multiple factors. The literature is replete with data on
the demand factors, but sparse datare availableon the supplyffactors.The PARFARA

research focuses on supgpsdide factors and seeks to analyse the overarching research
guestions that guide the study. The stuags conducted using mixed methods approadh

each country (i.e. Ethiopia, Nigeria and Uganda), which conapfisea review of the literature

on fertilizer supply, demand, and use; (i) interviews with selected key participants in fertilizer
import and marketing and (iii) interviews/surveys with smallholder farmers in Ethiopia, Nigeria
and Uganda. The data colted were analyzed using (i) multivaridtagistic analysis and (ii)
Stepwise Discriminant analysisingSAS programs. Results from the desk study and the field
survey showed that the government of each of the three countnigsd aseparate approach

for regulating the fertilizer sulsector. Ofthe three countries, the most successisiEthiopia for
consistently ensuring that smallholder farmers have uninterrupted access to inorganic fertilizers
across seasons at the lowest possible prices. On the contsggnda is still far behind when
compaed to Ethiopia and Nigeria. The most important constraints to increased fertilizer uptake
in Nigeria and Uganda are poor road infrastructure and inconsistent policies regarding fertilizer
subsidies.

Theintroduction of subsidies in Nigeria, for examplecertain yearshascontributed to the

high costs which have added to fiscal burdens. Uganeleently cameup with the national
fertilizer policy, hencgthe fertilizer supply chain till affected ly several constraintd'he
fertilizer supplychainin Nigeria is solely in the hands of selected importgith low capacity to
facilitate fertilizer supplyThis situation is further worsened byconsistenciesn government
policies of fertilizer supplyin the three countries, the fertilizer policy envimment seems not

to be conducive for the development cdbmpetitive fertilizer markets at the local, national and
regional levels. In the ECOWAS, COMESA and SADC catnetfesijizer price is affecté by

the value added tax (VAWhich isabout 18% andther levies, which eventually aelp and
increase thedeliveryprices of inorganic fertilizeit® the smallholder farmers. In Ugandayr
study revealed thgoor quality control, hence, inorganic feélizers are not properly labelled
and are often adu#rated. Other factorgssues found ithe three countriesncludelack of
information and poor linkages between suppliers/wholesalers, traders and smallholder farmers.
In Uganda and Nigeria, after thestpinsurance, and freight (CIF), the second higbest of
fertilizer prices is the high cost of transportation which is espedmdlgfor a landlocked

country like Uganda. Increasing attention to supgige factors in the use of inorganic fertilizer
is an important element thatequire attention in orcer to help smallholder farmergain access
to inorganic fertilizers at the lowesbst, atthe right time, and in the right quantity so as to
increase crop production, and reduce poverty.



Background

There are 39 countrie® subSaharan African (SSA)dais dividednto four subregions: Central
Africa (4 countries), Eamtn Africa (10 countries), Southern Africa (9 countries), and Western
Africa (16 countries). There are differences in these-r&glions in terms of sooeconomic
structure,and themeanincome levelsvhich can shed light on the differences that exist in food
security. Some of the characteristics that have stagnated the success of Green Rewol8&#
include: (i) predominance afain-fed agriculture, (ii) infertile soils (i.e. low cati exchange
capacity (CEC), deficiencies of nitrogen, phosphorus, and potassium), (iii) lack of functioning
competitive markes, (iv) lack of conducive economic and enabling political environmengwyv) |
and stagnant labour productivity, (vi) low investnt in agricultural research and development,
(vii) poor infrastructure (i.e. road, railways, electricity, interaatl the likg (BinswangeiMkhize

& Savastano, 2083

In SSA, the populatidmsbeen projectedo more than double from 856 million to alat 2 billion

in 2050 BinswangeiMkhize & Savastano, 2014)he abundanhvast resource in Africa offers

great potential for increased agricult@aiproductivity (FAO, 1993). However, if the perhance

of agricultue isestimated interms of percapita foal production, there has been a great decline

in the past decades (World Resources Institute, 1994, p.292). This decline may be attributed to
many factors, which may be economic and politicag diverall effect of this is the decline in the

quality of landresource base in many of these countries (Eswaran et al., 1997; Drecshel, et al,
2001; Tan et al., 2005; Eswaran et al., 2001; Lal et al., 2019). The depletion of soil nutrient is of
great conern in SSA as this is directly linked to food insecurity.detrof these countries, the
intensification of land for agricultural production has not been adequately dxdclp with

application of external input§.e. inorganic fertilizer)Henao and Baamte, 1999). The yearly

nutrient mining from cropproduction & exacerbated by increase in soil degradation brought

about by wind and water erosion, whittave resultedin depleted and degraded soils (Ayoub,

1999; Sheldrick et al., 200Zhis hasresultR Ay AGRSOf AyAy 3 ONRL) 8ASf R
low-inputk YR dzy ol £ F yYOSR FSNIAEAT FGA2YEé Ay YlIyeé LI N

It has been estimated that most countriesAfricagrow high-nutrient extractingcropssuchas
maize, cassava, yarsyweet potato, groundnut and soybean (Talile These crops & been
reported to extract large amounts of basic soil nutriegtd, P and K from the soil on an annual
basis, with little or no commensurate inpussich aorganic and inorganic fertilizer ppcation
(Boxman & Jansseh990; Cooke, 1982; Sanchez et al., 1982)



Tablel: Nutrient removal by perennial crops in selected African countries

Nutrient removal (kg/hg Sources
Crops N P K
Yield (kg/ha)

Maize 1000 11-77  2.2-9.7 8-72 (Boxman & Janssen, 1990)
Cassava 8000 30 10 50 Sanchez, et al., (1982)
Yam 11,000 38 3 39 (Cooke, 1982)

Sweet Potato 16,500 175 34 290 Sanchez et al., (1982)
Groundnut 800 30 2.2 5.0 Cooke, (1982)

Soybean 1000 49 7.2 21 Sanchez et al., (1982)

Fertilizer is seen as a bedrock of green revolution accounting for morestfanof yield increase

in Asia andglobally(Wigg, 1993)Sudies have found that onethird of the cereal production is

as a result oincrease irfertilizer use and related factors of productigBumb, 1995; Van Keulen

& Breman, 1990However, most of thesstudies showed that the quantity of fertilizer applied
(i.,e. N, P and K) by farmers across SSA is extremelydo®kg/ha) compared to other parts of
the world (i.e. Asia, Europ@&ceania, North America, South America, and Central America) which
applybetween 104kg/ha; 142kg/ha(Bumb, 1995; Ciceri & Allanore, 2019; Klutse et al., 2018)

The low use of fertilizer by farmers has been hinged on demand and si#pplyia &Mandala,

2016; Hernandez & Torero, 2011, 2013; Livergiasie et al., 2017a; Ngongi, 2016; Sasson, 2012;
Sheahan & Barrett, 2017; W. M. Stewart & Roberts, 2012; Van Ittersum 204a6)and other
factors such as lack of policy and institutional stppweak fertilizer markets, farmers' lack of
access to credit and inputs, inappropriate fertilizer packaging sizes, deteriorating soil science
capacity, and weak agricultural extensi@hianu et al., 2012)

In a recent study, across selected countries in SSA (i.e. Ethiopia, Malawi, Niger, Nigeria, Tanzania
and Uganda), it was observed that Ethiopidiken other countries in the SSA appears to have
better use of agriculiral inputs (BinswangeiMkhize & Savastano, 2014dj) was reported that
53% of farmers in Ethiopia use organic fertilizer, 41% (inorganic fertilizer), and 1828%ndse
improved seeds andgrochemicalsHowever, m Nigeria, 41% of the househaldiere reported

to be udng inorganic fertilizer and 34% aguahemicals. Several measures and policy reforms
would be needed tamprove accest fertilizerand low use ofriorganic fertilizersespeciallyin

the villages. In addition, it is of paramouniriportance that a proactive approache adoptedby
involving and building the capacity of the privatector {.e. input dealers) especially in the rural
areas. Gregory anduBhb (2006) suggested five pillars that are necessary in creating well
functioning ertilizer markets in the rural area@) policy reforms, (ii) building of human capital,
(i) improve finance, (iv) improve market information and (v) improved fertiliegulations.



Therefore, toimprove fertilizer access at the regional/country levelss important to remove
policy distortions or interventions kiyne government of many countries in SSA.

Objectives

The problem of fertilizer market in SSA is multitadeandis affected by multiple factors on both
demand and supplyIn this context, thestudyfocused on the factors that affect itsupply and

seek to analyse the overarching reseagelestion outlinedin the Terms of reference fR) (see

pageTable 2on page 6)

Materials and Methods

The study involved three countries: (i) Ethiopia, (ii) Nigeria and (iii) Uganda. These countries were
chosen based on theerms of reference @R) given by the FARA/PARI. Kenya was suggested as
one of thecountries, but after several contacts with colleagues from the counthere was no
commensurate responsédience, Ethiopia was chosen to replace Kenya. The study involved the
examination in dedil; the links in the inorganic fertilizer supply chain in each of these cesnt

from import until it gets to the smallholder farmesgho use the fertilizer on their crops. In
addition, policies and regulations through whitie government guides and ctimolsthe supply

of inorganic fertilizer to farmeraere reviewedand a crosgomparison vasmade acrosshese
countries. The study set out to answer some of ¢fuestions outlinedn Table2. Within Table2,
approaches/methods ugkare summarized.

Scopeof the Sudy

The investigation focussed dhe supply chain of fertilizersithree countries (i.e. Ethiopia,
Nigeria and Uganda) in SSA by examining the research questititsed in the terms of
reference (OR)(Table 2) Attempts were made to study through interviews and focus group
discussions (FGDs) the supply chains oflifsgts in these three countries and produce a map,
and also to evaluate the performance of the stakeholders in the supply chains through all the
actors involved in the fertilizesupply (i.e. Government, producers, importers, distributors,
retailers and &rmers). The study analyzed the letitie, cost of logistics, identéd some bottle
necks/constraints, and examidehrough a desk studythe policy implications on fertilizer in
each country



Table2: Researchguestionsand approaches used for the study

S/No Research Questions Approach/Methods

1 How efficient are fertilizer supply chains in S! Quantitative (Primary data) ¢
especially imemote areas? Desk study (secondary data)

2 To what extent do the informal fertilizer rade and Quantitative (Primary data) ¢
informal crossborder trade distort local fertilizel Desk study (secondary data)
markets?

3 What policies can be effective in reducing transact Quantitative (Primary data) &
costs for fertilizer dealers? Desk stidy (secondary data)

4 Is the public sectof direct engagementin fertilizer Quantitative (Primary data) ¢
markets a viable strategy to increase fertilizer use Desk study (secondary data)
SSA?

5 What policies are necessary to mobilize privaector Quantitative (Primary data) ¢
investment in fertilizer production and distribution i Desk study (secondary data)
SSA?

6 To what extent can SSA countries be salffficient in Desk study (secondary data) al
fertilizer production and b this a better option than FGD
relying on fertilizeimports?

7 Can regional cooperation between SSA countries | Desk study (secondary data
achieve economies of scale and lead to more effici
fertilizer supply chains?

8 What subregional policies and frameworks lwibe Desk study (secondary data)
required to ensure effective production, distributic
and marketing of fertilizer?

9 What partnership arrangements will be most effecti Desk study (secondary data)
for fertilizer manufactuing and use in Africa?

10 Wha role and what will be the implication ¢ Desk study (secondary data)

intercontinental partnerships viz, Soufouth and
North-South partnerships in ensuritige manufacturing
of fertilizer and use in Africa.




Limitation of the study

The supply chaimf fertilizer involves several actors/stakeholders from suppliers to farmers;
hence, it is beyond the scope of this study to address all of th€ke.reason is that all
stakeholders should have input in the document, and #ilsrequirea huge investmenof time

and money. The study covered three countries in SSA (i.e. Ethiopia, Nigeria and Uganda) in 30
days (i.e. 8 November to 8 December 2019) sing questionnaires, interviews and FGIh
addition, detailed reviews of published documents (i.e. gowgent white papers, conferences
and orkshops proceedings published peereviewed journal articleswere assessedand
reviewed within 60 days (i.e™November 2013; December 3%, 2019). As anticipated, some
respondents were not willing to be intervi@s and further persuasion and prodding had to be
employedfor them to answer all the questions satisfactorily. Most suppliers and traders were
not willing to providethe information required of them as most of then were apprehensive of

0 KS Sy dzy $lidtlonitg tiN&aGdveinient as they thought they wouldveato pay more
taxeson importedfertilizer.

Field Survey

The household panel survey was used in eaaintry (.e. Ethiopia, Nigeria and Ugand@he
following pieces oinformation were collected(i) household demographics, (ii) farm/household
landhobing and assets, (iii) information on a range of economic activities during that agricultural
year (i.e. land use, input use and access to farm services, agricultural and livestock production,
and nafarm income activities). Information was also gped regarding fertilizer use and the
survey enumerators collected information on the quantity and source of commercial purchases,
fertilizer acquired from wholesalers, cooperatives, farni&rson and suchas well as the prices
paid for inorganic fertilizex The surveys also collected information from the farmersthe
guantities of fertilizer and other inputs (i.e. seeds, fertiliZengicides, insecticideserbicides)
obtained through government sulmy programs, where these were acquired and if there were
prices paid for these. Data were also collected from fertilizer supphksrgecially in Uganda and
Nigeria. Information \as also collected on the broader processes that each countrys use
fertilizer marketing and distributiothrough the use of semstructured interviews with key
individuals in the fertilizer supply chaifhese include botlthe privateand public sector actors.

In each countrybetween 105 and 150 questionnaires werésttibuted to the actorswho are
involved in fertilizer importation, marketing and utilization (i.e. smallholders). Data were
obtained through the small trader and farmer surveys which were collecteédh countryto
permit quantitative descriptive anatys of themultiple facets and constraints to fertilizer supply
and we Target areas used in data collection were selected basemformation from local
experts in each country in the areas/loced& where thereis concentrationof those that used

more fertilizers in the communities/countries sampled (TaB)e



Field Survey/Administration of Questionnaires

Surveying of fertilizer traders ag conducted ineach countryby selecting areas/zones where
more fertilizerswere usedoy smallholders (Benson and Mogue818). Retail traders in each of
these localitiesvere purposively selected andere interviewed using structureguestionnaires
The number of the retail traders rangé&em 10 to 15 in Uganda and Nigeria.€Be data were
not collected in Ethiopia as thgovernment is directly in charge of fertilizer purchase and
distribution.

Table3: Survey sites and samples for fertilizer supply study in EthegNigeria and Uganda

Parameters Ethiopia Nigeria Uganda
Study areas W/Gojjam Berue Luwero
Abuja
Nasarawa
Fertilizer trader survey b2y S4 Nasarawa Kibamba
Benue Zirobwe
Kasana
Farmer survey Zenzelima Benue Naluvule
Sebatamit Abuja Kyawangabi
Woreb Nasarawa Bamugolode
Yibab Kalagala
Robit Nabitete
Kiyunga
Kibamba
Gembe
Jandab
Lukooge
Mpangati
Ssempa
Survey period 5" NowDec &' 5" NowvDec &' 5" NowDec &'
Total Number of Samples  n= 150 n=105 n=120

5 Ly 91{KRA?2 felkilizeX is ih@ebthexdntroSof tBeTGovernment of Ethiopia (GOE)

In the results presentedfor the trader survey, the sample was disaggregated by scale of
operation based on the size of the largest order of fertilizer that the trader reported obtaining
from a supplier (Benson and Mogues, 2019). Considerable variability was observed in the scale



of operatons of the fertilizer traders in the study sample. However, for smallholder farmers,
these were interviewed based on their cropping practices along thithamount and types of
fertilizer used and how thdertilizer was obtained. Characteristics of smallder farmers,
wholesalers/traders were included as explanatory variables in the models (i.e. gender, marital
status, age, household number, householgesiand education of the smallholder farmer etc).
The differences in gender were captured by a dumnmjalée: the male takes the value of 1 and
female as the valueof 0. Age and education are expressed respectively as years of age and
number of years oformal schooling completed by the smallholder farmer, household size,
household number, farm size, agategory, years of farming experience, mendep of a
cooperative society, and frequency of extension visits. The study also idclyet-level
characteristics (i.e. plot size, perceived soil fertility etc). The plot size vanaaiemeasured in
hectares,while agewas measuredh years.

Data Analyses

Data collected were subjected to: (i) summary statistics using the means procedure (PROC
MEANYS), (ii) frequency of occurrence of variables using PROC FREQ; (iii) analysis of variance using
the generallinear model (PROC GLM) to evalusite means of seleed variables across
locations/sites/districts, (iv) multivariate logistic regression linked with probit (PROC LOGISTIC),
to evaluate factors that will influence use of fertilizers among smallholdendes and (v) the
multivariate stepwise discriminanandysis (PROGTEPDI$@vas used to evaluate relative
weights of factors that might affect/influence fertilizer utilization amonigrtilizer
suppliers/traders These statistical analyses were performesing SAS University Edition, 9.4.
(SAS Institute, 2017All tests were twetailed and p < 0.05 was considered statistically significant.
Logistic regressiomas been ndard mathematicaktatisticmethod (Garcia et al., 1983; Nerlove

and Press, 1973; Sodt and Strauss, 1975). It is used in many instancegxplainthat
dependent variable isot continuousbut binary, and it can only be two valuese. do you use
fertilizer? The answers can only be ¥&5 or no "0". Thus, Logit analysis is charactdtibythe
prediction of probability of the event thatither occured or not (Nerlove and Press, 1973). Thus,

the calculated probability is thus equal to either 1 or 0. It is necessary to realize logit
transformation within the logisticegression to estalsh this condition. This logit transformation
isbase®y GNI} GA2 2F OKIFIyOSa lyR K2LXSa¢ ovYz2ftft NE



Review of Fertilizer Issues in Ethiopia, Nigeria and Uganda

The section deals with théollowing subtopics across the countries under consideratiofa)
fertilizer use patterns, (ibertilizer supply chaingiil) fertilizer cost structure (iv) transportation
(v) fertilizer taxesand leviesand (V) fertilizer subsidies.

. FertilizerUse Patterns

Ethiopia Inorganic fertilizer (lea anddi-ammonium phosphate) (Figure 1) in Ethiopia is used
primarily for cereal production and the consumption has increased steadily over the years
according to Ethiopian Statistical Agency (CSA, 2019). Folltvarsgame trend is the fertilizer
nutrients (N, POs, and KO) applied pethectare which haseen increasing (Figu®.
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Figure2: Fertilizer consumption in nutrient$20022014).

Data pesented by the World Bank showed that the amount of fertilizer applied (i.e. kddha)
arable land has been fluctuatingnd this is betweenl7.012kg/ha (2002) and peaked at
30.586kg/ha in the year 2012 ¢tre 2). According to the stastics from the Minstry of
Agriculture and Rural Development (MoARB)e quantity of fertilizer appliedshowed that
72.40% of the inorganic fertilizefeom the 2005/2006.to 2010/2011 cropping seasonseve
consumed by only two regiorisOromia and Amhara, while the SoutheNations, Nationalities
FYR tS2LX SaQ wS3IA2y o6{bbt w0 I yR , trdsgebivelasl OO 2 dzy
shown inTable 4 (Rasid et al., 2013; IFDC, 201gre is a great vaability in the fertilizer types
consumed across the 10 regionsrytrient types (Table 5). Thshammonium phosphatelYAB

is gradually being replaced by NPS in order to meet the sulfur demand of the soils in the country
and this is based on the soil fdity mapping and crop response information which is the result

of the collaboration among the Regional Federal Research, Ministry of Agriculture and the
Agricultural Transformation Agency (AATA).
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Figure3: Fertilizer consumption per unit of arable land in Ethiog20022016).

Table4: Average fertilizer consumption (MT) trends by regions (2010£2015/2016)

Region 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 %Share
Oromia 205,874 188,666 255,136 279,300 291,368.2 289,423 36.59
Ambhara 198,535 201,570 228,226 244,181 296,756.7 308,343 35.81
SNNPR 81,376 96,077 66,065 114,901 166,413.1 116,548 15.54
Tigray 29,270 35,226 51,620 58,014 61,373.9 47,670 6.86
Hareri 0 0 0 0 0 0 0.00
B/Gumuz 393 0 0 0 0 0 0.01
Gambella 400 0 0 0 0 0 0.01
Somali 443 0 0 0 0 0 0.01
Others 37,594 29,040 34,297 32,848 42,913 36,707 5.17
Total 553,885 550,579 635,343 729,244 858,825 798,691 100.00

Source: IFDC, (2015)




Table5: Nationalfertilizer consumption (MT) trends by nutrigrtypes (2010/122015/16)

Fertilizer type 2010/11  2011/21  2012/13  2013/14 2014/15 2015/16

Urea 201,576 200,345 233,526 272,625 322,930 290,080
DAP 352,309 350,234 401,817 456,618 469,793 64,440
NPS (188-0+7S 0 0 0 0 66,102 194,172
NPS(17.85.5 0 0 0 0 0 50,000
0+76S+2.2n)

NPS(18.87.7-0- 0 0 0 0 0 200,000
6.955+0.1B)

Total 553,885 550,579 635,343 729,244 858,825 798,691

DAP = Dammoniumphosphate; Source: IFDC, (2015).

Details of the areas planted to crops (Tab)e area fertilized and the reective percentages
across major crops and cropping seasons showed that the area fertilized vary across regions
(Rashid et al, (2013). A close obsdion of the table showed that more fertilizer appliedto

teff compared to other cereals (i.e. maize anteat), this is becausehe price of teff has been
on the increase over the years (Rashid et al., (20E& shown above only referencedea and
di-ammonium phosphate (DAP), though thesencreasingise of organic fertilizers across these
regions.In a wurvey conducted by th&thiopian Agricultural Household and Marketing Surveys
(EAHMSandIFPRI in collaboration with the EthiopiBevelopment Research Institute (EDRI) in
2008 datafrom about 2,000 householdshowed that highest householdbsat used inputs (i.e.
fertilizer, seeds and improved segdsas in the Amhara regioffigure4) (Rashid et al., 2013;
Spielman et al., 2013).



Table6Y t f I yYGSR YR FSNIAfAT SR | NB-POL0IWnEthio Kl 0 06 &

2003/04 2007/08 2010/011
Region Crops Planted Fertilized Fertilized Planted Fertilized Fertilized Planted Fertilized Fertilized
(%) (%) (%)
Amhara Cereal 2,402 345 14.4 2,923 646 221 3,271 925 28.3
Maize 258 82 31.8 387 168 42.29 472 241 51.1
Wheat 333 94 28.3 427 154 36.2 499 243 48.7
Teff 826 144 17.4 1,047 292 27.9 1,014 387 38.2
Others 985 25 2.6 1,052 31 3.0 1,286 54 4.2
Oromia Cereal 3,168 583 18.4 4,052 771 19.0 4,576 961 21.0
Maize 786 150 19.0 969 151 15.6 1,109 249 22.5
Wheat 556 138 24.8 769 240 31.2 816 217 26.6
Teff 820 238 29.1 1,083 345 31.9 1,289 447 34.6
Others 1,006 57 5.7 1,231 35 2.8 1,362 48 3.5
SNNPR Cereal 668 72 10.4 785 92 11.7 857 191 22.3
Maize 216 17 8.1 249 38 15.2 237 55 23.0
Wheat 115 28 24.1 119 26 22.1 131 47 35.9
Teff 183 23 12.6 235 24 10.0 265 76 28.8
Others 174 4 2.1 183 4 2.3 224 13 5.9
Others Cereal 741 130 17.6 970 141 14.5 986 233 23.7
Maize 106 11 10.7 152 13 8.8 144 20 14.0
Wheat 95 29 30.9 111 26 23.9 107 49 45.8
Teff 180 54 33.8 200 58 28.7 192 71 37.1
Others 380 35 9.3 507 44 8.6 542 93 17.1
National Cereal 6,999 1,130 16.1 8,730 1,649 18.9 9,691 2,310 23.8
Maize 1,367 260 19.0 1,767 371 21.0 1,963 565 28.8
Wheat 1,099 289 26.3 1,425 447 314 1,553 556 35.8
Teff 1,989 459 23.1 2,565 718 28.0 2,761 981 35.5
Others 2,544 122 4.8 2,973 114 3.8 3,413 207 6.1

Source: Rashid ai., (2013); SNNPR, Southern, Nationalities. & Peoples Reqiol
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Figure4: Percentages of households using fertilizers and improved seeds, in Ethiopia (meher
seasons/2007/2008).



Nigeria Fertilizer marketin WestAfricag selected ECOWAS countrieshowed that between
2010 and 2018, Nigeria consuth¢he largest share (i.e. 44.05%) all imported fertilizer,
followed by Mali and Ghana with 19.98 and 12.06%spectively (Figusss and §. The types of
fertilizer consumed bgach countrys shown in Tablé. Countries with the highest consumption

of NPK fertilizer wereGhana, Burkina Faso, Senkeddigerid- y R
mosty in NigeA | = F2ff26SR o8&
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Figure5: Fertilizer consumption by dected countries in West Africa region
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Figure6: Annual fertilizer consumption in West Africa: 2052017



Table7: Fertilizer types consumed as a percentageatl consumption in selected West African countries (2042018)

NPK Urea MOP SoA TSP DAP SSP NP PK Organic Others
%
Cote d' Ivoire 21 17 27 6 7 7 0 0 0 7 4
Mali 0 28 18 11 0 10 0 0 0 8 1
Senegal 48 36 2 0 0 10 0 0 0 3 1
Burkina Faso 62 0 3 0 0 2 0 0 0 4 2
Nigeria 24 51 7 0 0 6 0 0 0 0 0
Ghana 71 14 5 3 3 0 4 8 4 0 4

MOP= Muriate of Potash; TSP= Triple Super Phosphate; DARwIdniumphosphate; SSP= Single Super Phosphate; NP= Nitrogen
and Phosphorous; PK= Phosphate & Potash; Organic = Ofeyaifizer

Source: AfricaFertilizer.org



An observation ofTable 7 showed that only selected countrigsconsumed organic fertilizers
andtheseareal f A B /23S RQ L @@ SeNgyal. he ardehdisiof/nutriedts a4 2 B
consumed in Nigeria (i.&l, POs and kO) showed thatnitrogen is the most consumed fertilizer

nutrient (Figure 7).
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Figure7: Fertilizer consumption by each of the nutrients in Nigeria (26@217)Title is not clear.
Needs rewording




Despite these statistics, Nigens. one of the countriesvhere farmersstill use below 50kg
nutrients per hectare after the Comprehensive Africa Agricultural Development Programme
(CAADP) goal that was set in 2003. The amount of fertihe¢rients consumed in Nigeria
between 2002 and 2@wasbetween 4.20and12.20kg/ha (Figur8).
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Figure8: Fertilizer nutrients(kg/ha) consumed in Nigeria (20602016)
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However, m a recent study, it wafound that fertilizer use rates may nbe as low as previously
reported by many authoréAdediran, et al., 2005; Banful, et al., 2009; Banful, et al., 2010; Bosede,
2010; liverpootTasie, et al., 2017; Liverpedase & Takeshima, 2013; Manyong, et al., 2001;
Olasantan, 1994} iverpooiTasie, et al., (201'foted that despite many factors that had been
cited as being resporise forthe low use of inorganic fertilizen Nigeria, these authors found
that the rate offertilizer use across Nigeria is diverse in terms of farming systems and cropping
patterns. In addition, they found that fertilizer use and needs still vary aagssecological
zones QAEZ, market condions, government policies, cropping patterns and fertilizer
responsiveness. It was observed from their study that fertilizer use in the northern part of Nigeria
washigher than what obtaiadin the southern stategFigure®A and9B). The higher applidan

rates in the northernpart of Nigeria was attributed to lower soil fertilittfSmith et al., 1997)
larger cultivated area,ra the cultivation ofhigh value crops.@. vegetables and cereal&boh

etal., 2006) In addition, it has been repted that since the colonial era, more fertilizer subsidies



have been provided for the northern stated Nigeriaat the expense of the southern states
(Mustapha, 2003) Also, there is increasing soil nutrient depletion along with incréase
desertificationin the north(LiverpoolTasie et al., 2017a)
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Figure 9A: Inorganic fertilizer application in Nigeria on plot basis in 2010
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Figure9: Inorganic fertilizer application in Nigeria on plot basis in 2010

Also, contrary to the widely believed notion in literatutéyerpooiTasie et al., (2017pundin a
recentstudy that many Nigerian smallholder farmeapply more than 100kg/ha of fertilizer and
this occusin over 70% of cultivated are@éSigures 10A & 10B). This was also in agreement with
what was reported earlier that unconditional and conditional fergifizates were found to be
between 130kg/ha and 310 kg/l{&heahan & Barrett, 2017)
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Uganda Uganda fertilizer consumptiohas beenfluctuating substantiallybetween 2002 and
2016 endingat 1.9 kilograms per hectare in 2016 (fgll). This iseported as the lowest rate

in the whole of SSAThis low consumption rate may be as a result of unfavorable government
polideson fertilizer in the countryln addition, it is reported that Ugamdhas one of the most
fertile soils in SSA (i.e. higbtal N, P, K, cation exchange capacity, and soil orgaaiter
(Chenery, 1960; Foster, 1971; Minai, 2015).
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Figurell: Fertilizer consumption in kg afutrients /ha, Uganda

In Uganda, the fertilizer industry is private sareted and liberalized as the country does not
currently produce inorganic fertilizers, though there used to be production of phosphate in the
past years. The country currently is iarmership with a company from China, called Guangzhou
Dongsong Energyr@up to re-activate this plant irthe Tororo district as at 2028 The Sukulu
Phosphate Comprehensive Industrial Project has been commissioaad it is being
implemented by the Guangzhou Dongsong Energy Group (Uganda Limited) in Sukulu village in
Eastey ! 3l Yy RI Qa ¢ PhalBobiRabobitAUSE620A@IidN and is planned to also
commence the production obrganic fertilizers of aboub0,000 tomes. This is expected to
increase to 100,000 tores as the demand grows even beyond borders acrossdigion. It is
reported that thereis currently no primary production of fertilizers in Uganda and there are no
blending plants in the countrgand most of the fertilizers used are importedrhe amount of
fertilizer imported to Uganda has been increasowgr the yearsBetween 2015 and 2016, an
increase of between 5 and 36% was repotfgdable 8)

Details on thetypes offertilizer imported andthe quantity showed that NPK andgrea were
dominant acrosghe years (Table8) and these originated from Saufrabia, Russia, Kenya,

1 https://www.newvision.co.ug/new_vision/news/1488309/presidenbmmissiongororo-sukuluphosphate
project[accessed 0/12/2019]

2www.africafertilizer.org



https://www.newvision.co.ug/new_vision/news/1488309/president-commissions-tororo-sukulu-phosphate-project
https://www.newvision.co.ug/new_vision/news/1488309/president-commissions-tororo-sukulu-phosphate-project
http://www.africafertilizer.org/

Malaysia and other countrie¥helargest sources of fertilizesupplyare Saudi Arabia and Ruasi
(Figure  12) which were 19,378 and 9,572 tonnes, respectively (Table 9). This clearly
demonstratesthat NPK, urea, and DAP were soced from Saudi Arabia. An examination of
monthly fertilizer imports across the four quarters (i.e. Q1, Q2, Q3 & Q4yeshdhat most
fertilizer imported into Uganda reached the country in the first quarter, with the month of March
recording 13,471tonnesacross althe years (i.e. 20122017) (Figurel3).

Table8: Fertilizer imported intdJganda, 2012017

Fertilizer Name 2013 2014 2015 2016 2017
(Tonnes)

NPK 31,315 28,774 26,569 24,507 44,394
Urea 11,902 5,723 6,955 9,271 11,225
DAP 2,098 1,822 1,837 3,458 3,148
MoP 1,744 346 1,385 2,280 1,607
Calcium Nitrate 678 1,724 619 1,094 1,263
Others 3,895 3,593 9,334 8,403 5,060
Total 51,633 41,982 46,700 49,013 66,697

DAP= Diammonium phosphate;oM= Muriate of potash; Sourcafricafertilizer.org
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Figurel2: Sources of fertilizer imported into Uganda, 2017



Table9: Relative percentages of fertilizer sourced from different countries by Ug&@da,

Countries where fertilizer originates
Fertilizer Saudi Russia Kenya China Malaysia Others
Types Arabia

%
NPK 26 21 14 12 13 14
Urea 57 0 9 9 0 24
DAP 33 0 7 0.31 0 29
Calcium 0 0 0 35 0 0
Nitrate
Others 4 0.02 16 7 0 71

DAP= Diammonium phpbkate; MoP= Muriate of potash; Source: Africafertilizer.org
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Figurel3: Monthly fertilizer imports irto Uganda, 2017



In 2017, the apparent fertilizer consumptiam Ugandawas reported tohaveincreasel by 42%
(Figure 14), whichwas as a result of increasetire fertilizer used by smallholder farmers. It was
reported that there has been increase ihe useof fertilizers by extension agents and the
heightened activities of the negovernmentd organizations (NGOs) that veaopened up
approximately about 30,000 haf new commercial plantations. It was reported that in Uganda,
eligible farmers experienced significant increases in agricultural production, savings and wage
income, which led to immved food security as a result of increasehia adoption of inorganic
fertilizer (Pan et al., 2018)
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Figurel4: Apparent fertilizer consumption in Uganda in 2017

In Uganda, it is evident that the most apparently consumed fertilizers types are urea and NPK
(Figure 15). The analysis of diffen¢ fertilizers (i.e. total NPK, total NP, &tNK, and total NK)
consumed in Uganda between 2013 and 2017 showed that total NPK is the most consumed
(Table D). There are different types of NPK and the main one used/consumed is NRPR 1177
(Figure 15) andit is mainly used on plantation crogsugarcane coffee and banana



Tablel0: Analysis of NPK fertilizer consumed in Uganda (2@03.7)

Fertilizer name 2013 2014 2015 2016 2017
Total NPK 31315 28774 26569 24507 44394
Total NP 10 198 173 5 30
Total NK 37 - - - -
Total PK - 243 54 - 154
Total (mt) 31,363 29,214 26,796 24,512 44,578

Source: Africafertilizer.org
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Figurel5: Different types of NPHertilizer consumed in Uganda, 2017

In the 2008/2009 season, the Uganda Census of Agriculture (UCA) conducted a household survey
across the main regionsEast, West, Central and North, and reported that most fertilizers are
applied in the Eastern and Wesn partsof the country with about 32% of smallholder farmers
applying this input. The least region to apply fertilizer was the north, with just only 9% of the
farmers (Ssewanyana & Okidi, 2007 breakdown of the fertilizer application across these
regions (Figure 16) and considerable quantity of organic is applied in thesWrn partof the




country by 40% of the smallholder farmesile about 37% in the Eastern part of the country
uses inorganic fertilizers.
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Figurel6: Proportions of farmers using organic and inorganic fertilizerglifferent regions of
Uganda, 2008/2009 cropping seasons

(i) Fertilizer Supply Chains

Ethiopia In Ethiopia, the total quantity of fertilizer required for consumption is imported and
distributed annually by the Agricultural Inputs SuppRlyterprise (AISE) to farmers vianpary
FIENYSNEQ O22LISNI 6A0Sa YR O22LISNY GAGS dzyA2ya
port , and cargoes are discharged directly at the port, and the fertilizers are delivered to the
warehouses of the FC/FQthich store these in 33 warehouskxated in different parts of the
country, and then later transfer to the cooperatives. The quantity of fertilizers to e@achdais
pre-determined based om plan aggregated at the Federal level. The FC/FCU and fatakers
delivery from AISE warehous@&he purchases by the FC/FCU and farmers involve no advance
purchase, storage and working capital investments (IFDC, 2015). In Ethiopia, as at 2014, there
were over 50,000 cooperatives involving both genders (Tddle(Mojo et al., 2017)These
cooperativesplay a very important role in facilitating rélistribution of fertilizers from FSE to

famer members. Farmers wishing to purchase fertilmgrash oon credit oftengo to the closest
cooperative and purchase the quantity of fertilizers needed (IFDC, 2016yptt has moved



from partial liberalization since th£#990s subsequently AISEhas become thesoleimporter of
fertilizer into the countryThe main sources of fertilizease NorthAfrica, East Europe and Russia
as these offer short voyage time and disute lots of fertilizergangingbetween 12,50050,000
tonnes. The majoconstraint isthe unavailabilityof trucks thatwill facilitate the movement of
fertilizers from the ports tdahe central warehouse (IFDC, 2015; AISE, 2014

Tablell: Status of cooperatives societies by region and gender in&ifa, 2014

Number of Members

S/IN Regional States Number of coops Male Female Total

1 Dire Dawa 201 5,994 7,877 13,871
2 Harari 178 6,335 4,705 11,040
3 Benshangul Gumu 349 11,977 10,217 22,194
4 Gambela 516 6,888 4,785 11,673
5 Afar 777 18,223 9,470 27,693
6 Somale 1,821 28,136 18,532 46,668
7 Tigray 4,539 583,002 232,253 815,255
8 Ambhara 7,412 2,161,646 678,724 2,840,370
9 SNNP 11,702 1,126,649 297,844 1,242,493
10 Addis Ababa 12,130 462,276 478,715 940,991
11 Oromia 16,419 2,538,463 472,56 3,011,019
Total 56,044 6,949,589 2,215,678 8,755,576,011

SourceMojo, Degefa, & Fischer, (2017)

However,this constraint is being alleviated by the construction of Ejiouti railway which

will shorten transportationby trucks ofbetween 45 days to about 10 hours (IFDC, 2018)e
demand decision of fertilizer is made by the AISE, that makes annual forecasts to meet the
anticipated demand of farmers. The estimaigfsfertilizer to be consumedtart at the kebele

level by the development agents (Byand arethen aggregated tavoredas the zonalregional

and national levels and coordinated entirely by the Input Supply and Marketing Directafrate
the Ministry of Agriculture and Natural Resources (Figurgdnd often donot consider any
changes during the cropping seasphsncetiis ngid.



MoANE. Aggregates the demand from different regions and provides the
information to ATSE to mmtate procurement. Carmyorers are considered
-
Femon The demand from differsnt zones 15 aggregated and sent to MoANR
E 3
Zone The demand from differant Woredas 1s aggregated and sent to region
E 3
Worada The demand from dafferent Kebelas 15 agzregated and sent to zone
-
Eebele Dievelopment agents estmate farthzer requirement for their respective
Eebeles taking mto account the area and type of crop to be planted
(Source: IFDC, 2015); MoANR

Figurel7: Estimation of fertilizer demands in Ethiopia

Thereare many actors involved in the fertilizer value/supply chaingtimopia, whichnclude: (i)

import planning, (ii) import execugn, and (iii) markeng and distribution (Figure 38 The

planning of import starts @sshownin Figure B, and followed by aggredion at theworedalevel

and the estimates are sent to the Bureau of Agriculture and Rural Development Board (BoARD).

The firal aggregation is conducted by the MOARD/MoANR which comes up with the national
demand estimates. Finally, the net fertilizer te bmported is determined by deductigrirom

the leftover stock®f the previous year as well as framK S O dzNNBy . @ S NRa RSY|
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Figurel8: Different actors, roles in fertilizevalue/supply chain demand assessment &
distribution in Ethiopia

In order to execute imports, the MOANR prepares tender documents anegtiag consortium

of public institutionsg Ministry of Finance and Economic Development (MoFED), National Bank
of Ethopia (NBE), Commercial Bank of Ethiopia (CBE) as well as the Quality & Standard Control
Office- to review and approve projected demandhen, it arranges the necessary foreign
exchangeand opens an internationalprocurement tender. Since 2008, this process has been
facilitated by the AISEhat takes advantage of the economies of sealeimporting largeolume

of fertilizer will reduce trasaction costthereby makinghe value chain more efficienfRashid

et al., 2013) Once the imported fertilizer arrives at Djibouti poritsis stored in the warehouse

of AISEand it theninforms regional coperatives unions and the consignment is moved to
warehouses fromwhere various cooperatives/unions have tHertilizer delivered into their
various warehousesHowever, n some regions where there are no cooperatives/unions, AISE
acts as the wholesaleand takes responsibilitie®r the delivery of shipments to the primary
cooperatives(Mojo et al, 2017; Rashid et al., 2013)he Regional BOARDs atso important
actorsin the marketing and distribution of fertilizers, and ghglay important roles in facilitating
input aedit guarantees to the CBiy providing transportation facilities and sl ensuing the

timely delivery of fertilizers. The AISE determines the weighted average price of fertilizer at the
central warehouse and the BoARD, adds profit margins (i.e. for boibn/federation and
primary cooperatives), loading and unloading costarehouse rent, bank interest rates and
administrative cost¢Rashid et al., 2013, IFDC, 2015)

Rashid et al., (2@) also highlighted thato determinethe prices of fertilizers in each region,
consultations are made with the unions. For example, since there are two se&dehsr{main



cropping season anBelg¢ minor season) in Tigray and SNNP, prices are deternimee a
year. In theMeherseason, priceare made up of storage and administrative costs, while in the
Belgseason, prices are determined by using Meherseasoi® price along withbank interest
rates and administrative costs (Rashid et al., 20133. @roduct and cash flows with all actors
involved in the value/supply chain gownin Figure 9. The chart showed that to import
fertilizer, the cooperatives/unions would have to go through the AISEentitizer importation
are processed in two instatlents ¢ (i) during the opening of the ledr of credit and (i) upon
arrival at the Djibouti port (Rasid et al., 2013). The primary cooperatives receive fertilizers on
credit from the unions and disburse to smallholder farmers when they pay cash. In sgiops

¢ Amhara and SNNP, where there am@me food insecure householdbg farmers are reported

to receive fertilizers with a 50% down payment and the outstanding balesygaid at harvest
based on agreement. Rashid et al., (2013) however noted thatldhg chain of money
transactions has soenproblems, which concerns accountability.
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The BoARD provides credit guaranttfeerefore,banks have no rigbylending money, but when
it comes to credit collection, it is reported that the responidiles rest with the cooperatives and
here, the BOARD has no authority (Rasid et al., 2013).

Nigeria The general illustration of the fertilizer supply chain, cost structure, and various actors
involved in the domestic supply chain is shown in FiQlrdeach stagdlustrated in the supply
chain canmpactthe overall fertilizer cost that will accrue to smallholder farmers at the end of
the chain. These include: (i) poor infrastructure and market coordination inefficiencies related to
inadequate ports ad road condions (i.e. rural roads), (ii) weak and underdeveloped marketing
and retail networks, (iii) weak institutional and regulatory environment, andl ik of
knowledge and technical assistance. All these factore ieeen pointedout to have poly
implicatons, whileimprovement in these factors will have positive effects on the functioning of
the fertilizer supply chain in Nigeria and reduce transaction costs, while improving efficiency
Consequentlythe need for fertilizer subsidies would loeasticallyreduced Fuentes, Bumb, &
Johnsm, 2012)

Since independence, three fertilizer distribution netwohesve been identified in Nigeriaand

these are: (i)primary distribution points (PDPs), (ii) the public distribution channels and (iii) the
private distribution channels. The PDPs #vestablisled in different parts of the countrand

were operated by the Fertilizer Procurement and Distribution Divisions (FPDD). The FPDD hired
trucks from the private sectors to distribute products to all states of the federatifsam Lagos

ports andare deposied at the Agricultural Development Projects (ADPs) of the Farm Service
Centres (FSCs), where the fertilizers are then sold to smallholder farmers. Under this
arrangement, theFederal Government of NigerigdFGN provided the subsidies for the
transportation of these products. As from 1997, this arrangements stopgreadfrom that point,

the FGN engaged the National Fertilizer Company (NAFCON) as the sole distributor of both
domestic and imported fertilizers toffierent parts of the country. Folleing the intervention of

the FGN in the fertilizer distribution, there now existed other two distribution channels as stated
previouslyc the public and private distribution channels.
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Figure21: General fertilizer supply cost structure and pf | & $uNdidfs in the domestic
supply chain

The public distribution channels involve the private sector in the acquisition of fertifizars
international markets (imports) througla tender process (Fuentes et al., 2012). These private
importers/suppliers were known to incorporate distribution ¢®dnto their bids and these
products are then delivered to designated state warehouses. The products are distributed
through public channels without theavolvement of the private sector distribution network.
Some of the products may also be distributéddugh the smaikcale agraenput dealers which

are situated in local markets and searban areas. The public distribution system of subsidized
fertilizer is highlyinefficiert, gros$y mismanagd, fraudulent and very corrupt (Fuentes et al.,
2012) and tis scenario operates at both the state and federal levels in the subsidized fertilizer
procurement and distribution. There is also international procueamof subsidized fertilizers
through the private sectors foeach of thestatesin the country Howeve, this has not been
effective due to limited incentives, limited opportunities for the private sectors to develop
alternative distribution channels ardifficulty in making reasonable profits (Fuentes et al., 2012).



The overall effect of this is that pradts may not eventually reach smallholder farmers, and even
if they do, only 30% of subsidizéettilizers reachthe farmers and are often very expensiaed
unaffordableto smallholderfarmers. Thus, the involvemenf the public sectos in fertilizer
distribution has resulted in the following (Fuentes et al., 2012):

I. The number of importers are few, andehimited number participate in the
tenders ofthe FGN and state government , ancbnstitutei KS & al YS A Y L2 D
that supplythepk @1 4GS &aSO0G2NA €
il. Fewer number of importers negatively impact the targeted beneficiariesa as
limited quantity of the productss delivered, whichoften does not meet the
demandsof smallholder farmersthis is as a result of late payment to the suppliers
by the stateand federalgovernments
iii. Fertilizer prices are set on annual basisd do not reflect the shoriterm
movements in fertilizer and freight prices. This is awdyack for importers that
have to estimate future prices (at the time of delivery) ammhsaction costs at
the time of contract negotiations. Oftenhis results in over estimation of price
margins to be higher than normal as a mechanism to protect bgsegagainst
theNA &l 2F daoNRByYy3I LINAOSas (NIyaROyagy 0232
Iv. There is disruptiomn the deliveries of subsides for smallholder farmers
V. The distribution channels of the private sector suppliers is limited or restricted.
Vi. Theamount of product available on the market is limited

The third set of distributors ishe private channelsyhichinclude market wholesalers and the
importers that supply the private distribution networks (i.e. agi®aler shops and other retail
outlets inthe country). These importers/wholesalers have been found to be the main source of
supply of the fertilizer that has been subsidizeshd theseare fed intodl KS & LJdzof A O RA &
OKIyySft aé¢ d a2 a dedefs hav&lienlfdhdl @ bdintretireeliNh®n and sermi
urban areasand haverelatively welldeveloped market infrastructures compared to the poorly
served rural areasf-uentes.et al., (2012)noted that about 5% of the 8000 to 12,000isng
agro-dealers haveno? formal training in input and business management henceythave
limited knowledge and most of thme cannot provide additional sources of information that the
smallholders might need which otherwise would have been providedualified agricultural
extension workers.

The main fertilizer products that Nigeria consumes areea, DAP, MOP and NPHKdaother
speciality fertilizersMajor staple crops and cash crops grow Nigeria are shown in Figure2 2
and 23. Other crops inclde arrays of vegetables and fruits.
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Figure22: Outputs of major staple crops in Nigeria (1980, 2000 and 2016)
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Figure23: Output of major cash crops in Nigeria (1980, 2000 and 2016)

Key players in the supply chaitn the early1990s, tie full monopoly of fertilizer importation

and distribution was under the auspices of the Fertilizer Procurement and Distribution Division
(FPDD) and ih997, the fertilizer market was liberalized and subsidies were remdvedently,

all fertilizer prodwts are imported by the private sector and the main importers are Golden
Fertilizers, Tak Continental, and Notore (the owner of NAFCON fertilizer pidtdrt Harcourt,

Nigeria).




Bumb et al., (2011)jeported that though fertilizer marketing and distribution was maibly
private sectors in Nigeria, the FGN implements subsidy programmes which guide large share of
the market, but this subsidigas creatednany distortions irthe fertilizer marketgFigire 24).
Several studies conducted over the years by the IFDC and otharcbses hae shown that the
fertilizer subsidy does not help smallholder farmers, but it is rather creating distortions in the
market(Eboh et al., 2006; Thomas S. Jayne et al., 2018; LiveFps@ & Takeshima, 2013)ne

major problem with the fertilizer supply chain in Nigeria is the operation of two types of supply
chains (Bumb et al., (2011): (i) standardvate-sectorbased chain, where fertilizer importers
import fertilizer and supply it to wholesalers and retailes$o in turnsell to the farmers. Also
importers and wholesalersan supplyfertilizer products to blending plants in the country. The
authorsestimated that the number of retailers and wholesalers were between 40,000 &t
respectively across the countrfji) the second supply chain is that of the FGN that is distributed
through its subsidy program. Under this scheme, the FGN targeted @D@ones of products

dzy RSNJ-OKSf 882 adzmaiARe LINPINI Yar odzi 2yfe& RAAG]
2011). Nigeria procures products from domestic markets through tendering, and in 2007, more
than 100 companies were awarded tenders fa@tdbutingfertilizers. Bumb et al., (2011) opined
that such large numbers of suppliers created logistic and coordination probtaosin 2008,

the FGN streamlined theumberto onlythree ¢ Golden, Tak Continental, and Notore. However,
due to delays ipayment bythe FGN, Tak Continental ran into cash flow problant couldnot

fulfill the allocated supply quotaConsequentlythe FGN decided to award more tenders to other
suppliers in 2009, but due to delays in budget approval, thougluncdmmon, inroduced more
uncertaintyin fertilizersupply to smallholder farmers.
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Fertilizer distribution channel/structure, Nigeria (Source: IFDC, 2012; Bumb, et al., 2011)
Figure24: Fertilizer distributionchannel/structure, Nigeria



Other key players in the fertilizer supply chain #re 36 state governments which are located
within each of the six geepolitical zones. Withineach of thesestates are the 774 Local
Government Authorities (LGASs) (Table 1Bach statdhasFarmer Sevice Centres (FSCs) which
are domicile within the state Agricultural Development Programmes (ADPs). Theoretically, the
FSCs are located within-kBn radius from farmerdyut the FSCs are largely namctional, thus
fertilizer supply bypastarmers Currantly, the FGN is planning to establish 774 service centres
for farmers across the country, according to the Minister of Agriculture and Rural Development.
Through this tiis hoped that farmers wouldaveaccesso improved seeds and other farm inputs
from the centres. Other retail outlets are the LGAs, which also conduct annual sales at specified
locations, but most of the fertilizers supplied through the LGA channelsasiner politicized
Therefore,fertilizers and other inputs may notach smallholdefarmers. Also, most of the
private fertilizer suppliergwhich are agrenput dealers are located within the urban centres,
often times these do not have stock of féiger throughout the year, and eventifey haveit is
always in larger quantities.€. 50kg) whicls often beyond what smallholder farmers can afford
Most of these farmers often purchase fertilizers of about 4kg (callesudy, which is a local
measue).

Uganda Prior to thel990s, fertilizer purchased and brought into Uganda wasarily for cash

crop production and most af wasused for the production of tea and sugars amdslargely
imported via tendergBenson et al., 2012Also, there were few smallholder farmers producing
tobacco under contact farming systems, thedarmersalso used some guantities of inorganic
fertilizers. However, in recent tinse there are lagescale oil palm plantations with
corresponding outgrower schemes, which ke been increasing the demand for inorganic
fertilizers in the country. Benson et al., (2012) also observed that in addition to the previously
stated volume of fertilizers importkinto the country there has been increase in these of
fertilizer by smallholder farmers since 2000. It was observed that 4884, no private traders
imported fertilizer for sale to smallholder farmers and that this sector has been praetior

mank 3SR &a&aidsSvya FyR (KIG (0KS 3I208SNYyYSyiQa NERf S
servicesto a limited degreeln addition, government has not subsidized fertilizer supply to
smallholder farmers since the 1990s (Tukacungurwa, 1994). Despite &, tgglication of
inorganic fertilizerhas gainednmomentum as regardghe following cropsg maize, coffee and
vegetables.

Though, the growth in importation of fertilizer into Uganda is encouragtmeg countrystill has
one of the lowest rats of fertilizer consunption (i.e. nutrients in kg/ha) in SSA. This ranged
between 1.33kg nutrients/ha (2002nd1.91 kg nutrients/hg2017) (Christiaensen and Demery,
2017). Though, this may look vemjinute, it may be as a result of the high soll fertility in the
country coupled with poor government policies on fertilizer importation and consumptidmtil

the 1990s,Ugandahad no natonal fertilizer subsidy progranm compaisonwith most of her



neighbors (i.e. Kenya and Ethiopia). Fertilizer importation has begelyadonordriven and
importation and distribution was largely under the control of the NGAsd subsequently,
distribution ismade tosmallholder farmers. Most of the farmers used these products on-high
valued crops grown for commercial and exppudrposes When the scenario in Uganda is
compared to one of her neighbors (i.e. Kenya), the amount of fertilizer that wagietpim 2010
was estimated at 480,00@bnnes and that of Uganda in the same time period was about 40,000
tonnes (Ariga and Jayne021). The UBOS (2007 2005/2006 notedthat the household survey
estimated that only one pagent of smallholder farmers applied inorganic fertilizer to any of their
crops.

Uganda is a landlocked countrgonsequentlyfertilizers are imported into theountry from
international suppliers and the poftom where these are imported is about 1000km from the
main ports with no subsidies from the government. There are two pathways to importing
fertilizer into Uganda: (a) by direct acquisition from internaab sources or (b), through key
importers basedn Kenya and Tanzania (Figugb). However, ommercial plantations or estate
farms that grow tea, sugarcane and tobacco import directly from whadesatooperatives and
retailers/stockists (Figure26).
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(iif) Cost structure

Ethiopia Fertilizers are more expensive Africa comparedo other regions of the world (i.e.
Asia andsouth America) (World Bank, 2006). The current prices across selected African countries
compared to the world fertilizer prices is shown in FigRre It was reported that ocean freight
costs are lower in Asidue to economies of scale compared to Africauntries. Tks was
attributed to higher freight and domestic transport costs coupled with weak infrastructure and
policy environment (World Bank, 2006; Rashid et al., 2013). Within each of the countriasan Afr
there is little that each government gado to influence ocean freights fees, but they can
influence directly domestic transaction costs by improving existing infrastructure, institutions,
and policy environments within their respective countriessiitd et al., (2013) reported tha
Ethiopia though the ATAR? transformation has performed exceptionallywell in reducing
domestic marketing costst the macroelevel Thedomestic marketing costs of fertilizavas
estimated as the difference between weighted retail price and the landed cost gicthiéRashid

et al., 2013)It was also reported by these authors tHzathiopia has made significant progress in
improving rural infrastructure (i.e. road constructiomelecommunications), which has led to
drastic reduction in the domestic retail pre®ef diammonium phosphate (DAP) between 1980s
and 2010 (i.e. a decline from $2&hnes to $174/tonne in the 1990s to $150tonnein 2010)
(Rashid and Negassa, 2013).
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Figure27: Prices of urea, in other parts of the watlcompared to African counties

The buildup costs of fertilizers imported across four regions in Ethig@igray, Amhara, Oromia
and SNNPR showed that thenere little variations in theprices (i.e. US$&onne) (Figure ).
The difference between farrgate price and landed cost is between US$1Oromia) forurea

to about $US138 (Tigray) and for DAP, it is between US$87 (Oromia) to USH84Tigray)
(Figure 29. The difference between transparbstsas a percentage of fargate price is between
US$5 for urea (i.e. Oromiggnd 70% (Amhara) and for DAPis between 69% (Tigray) and 80%
in Oromia (Figur&0). The AISE supplies from the portsetach centralvarehouse in different
parts of the country.
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Figure 28: Fertilizer buildup cost by regions in Ethiopia, 2012



Cost US$/mt

Tigray

Amhara

] Difference between farmgate price & landed cost
180 1

] mDAP mUrea
160 1

] 138
140 134

Oromia

127 123

SSNP

%

Figure29: Difference between farrmgate price and landed cost of fertilizer, Ethiopia, 2012
Source: Rashid et al., (2013)

~

Percentage (%)

" 100 E
o0 |
0§
0]
o0 |
0 4
40 %
30 ¥
20 ¥

67 69

Tigray

ITanSPOIT COSTS as Y Of Tarmgate price

70 12

Amhara

@mDAP mUrea 80

64

Oromia

67 ©9

SSNP

J

Figure30: Transport costs as a percentage (%) of fagate price of fertilizer, Ethiopia, 2012
(Source: Rashid et al., (2013)

According to Rashid et. (2013), the cost buildip is based otthe location ofawarehouse and

the volume ofinport received. The authors noted that the hander prices is determined by the
AISEasthe sum ofweighted average cost of insurance and freight (CIF) pricéisedDjibouti
portsalong with thetransportation costs. These costs are adjusted based ofolleving factors
(Rashid et al., 2013): (i) distance from the port, (ii) cost of insurance, (iii) clearing and transit, (iii)
bank commissions, (iv) inspection) bagging and Hpagging, (vi) unloading costs at the central
warehouse and overheatbst Despitethe long chain, these cost differentgarelittle which was



due toa healthy competition in fertilizer prices. Additional caostccording to these authsrat

the regional bureausvere: (i) transportation costs, (ii) profit margins and admirasive costs

for cooperatives, (iii) bank interests, (iv) warehouse rent, and (v) loading and unloading costs at
the cooperative stores.

Nigeria Along the fertilizer supply chain, the cost structures can be divided into two: (i)
international and (ii) dorastic cost. Domestic cost is made up of inland costs, that is incurred
from port to the point of final sale and ihincludes port charges, vessels unloagibhagging,
government charges, finance costs, domestic transportation costs along with marketihg an
distribution margins. The prices of fertilizer in the Nigerdomestic market are based ca
tender-bid process where the FGN negotiaths price with mporters to supply all the 36 states

of the federation. The final priceaidto the smallholder farrar is set on a paterritorial basis

and this is supposed to be same across all the 36 states, but differs according to the type of
fertilizer and formulaion. The final pric@aidto producers reflects, the prices negotiated by the
FGN with thenput providers. On the demand price, the state governments negotiate the tender
process on behalf of the farmers and their organizations, hence, smallholders davetany
influence on price determinatigrthey are the expected recipients of the final productdmal
beneficiary of the subsidy programof the government.

The general cost structure of main types of fertilizers imported into Nigeria (i.ebMRH,triple

super phosphate (TSP);alinmonium phosphate (DAP) and urea is shown in Figure 31. The mean
CIF plus clearance charges is about US$436.18 for all types of fertilizersisaubtincreases

by an average of 42% (i.e. mean of US$ 31tbrie) which rangesbetween 41and43% of total

cost, from importation to distribution to smallholder farmergho are the final consumers
(Fuentes et al., 2012) Most ofthe fertilizers imported ito Nigeria are in bulland arethen
bagged at the port into 50kg each before being delivered to inland storage and distribution
centres. Subsequently these are transported by importers to the regional warehouses of the
government then to the FSCs under the auspices of various ADPs, cooperatives, and retailers
participating in the distribution of subsidised fertilizer. The movemanthese fertilizers from

the wholesalers and/or retailers is the sole responsibility of smallhdigieners. In 2009, the
sub-components of the domestic cost of fertilizer in Nigeria showed that the cost of
transportation is the highest compared to otheosts (i.e. distribution along the supply chain,
finance cost, port chargesiFiientes, Bumb, & Johnson, 2012he lowest of these costs is that
imposed by the FGl.e. inform of taxes and levies) (Figure 32).

Domestic cost Fuentes et al., (2012) shed further light on the components of this domestic
transportation costs in the supply chain and it was found to account for an avefd2p.6% with

a range of between 28 and 33.1% depending on the fertilizer type that woulddbbdied.
These authors reported that in monetary terms, this will translate to an average of US$ 4.59 per
50k-kg of fertilizer that is being distributed.
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Figure31: Cost structure ofertilizer components in Nigeria (US$6nne) in 2009

Generally, in Nigeria, the main mode of transporting these produdig tisicks and most of the
roads from the Lags ports to other parts of Nigeriare indeplorable conditions and need
improvements.
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Figure32: Domestic cost of fertilizeper 50kgbag in Nigeria in US$/bag in 2009




It was estimated that average inland transportation cost from Lagos to the regional warehouses
of the FGNwvas at US$0.05tonne /km (or US$ 0.08mt/mile) as at 200Bherefore, with a full

truck load (up to 3@onne /truck) and longer distances above 1000kime cost of transportation
between Lagos ports and warehouses was found to be much higbgethis is raréy taken into
account since the products are bagged and loaded into trucks and then delivered to regional
warehouses. When compared to other West African countries, the cost of transportation within
Nigeria was fountb be the lowest ithe ECOWAS regi¢Ruentes et al., 2012). Other significant
costs are those of finance that translates to a range between US$2.49 and US$4.00 of the
domestic cost per 58g bag; the marketing costs/distribution channedsigebetween US$2.95

and US$4.64¢r 50kg bag andhe port chargesangebetween US$2.87 and US$2.90 perkg0

bag. All these costs depend on the fertilizer type/product. The fertilizer imports in Nigeria are
exempted from taxes under the fertilizer subsidy program of the FGN. Thisdostween US$

1.02 and US$1.29 per 8@ bag. The evolution of prices of SSP and urea in Nigeria slaowed
variation in fertilizer prices when the market prices are compared with ¢gogernment prices

for both fertilizer types (Figure 33). The presermaf subsidizedeftilizer (government price)
creates a parallel market whereby the private sector may not be able to compete. Also, the
subsidized fertilizers are generally not available for smallholder farmers. Currently, between
Jaruary, 2019 and Novefver, 2019, there were a wide variation between global (or world)
prices of urea fertilizer comparetb that of other selected countries (Figure 34A)Vhen
compared with the mean global price, most countries in the SSAHigher coss of urea which

vary between US$378ténne (Ghanaand US$639/ton (Uganda) (Figure 34B)he fctors that

may be responsible for thfluctuations can be linked to global economic factors, which include
commodity prices, cost of raw materials, worldwide natural resourcesggrend transpodtion

costs, the US$ exchange rate, global economic development and population dkaitih et al.,
2014; Kenkel, 2009; Lahmiri, 2017The performance and flow chain in Nigeisadepicted in
Figure 35 and it showed that at the farnagate, the prices of fertilizer has increased by as much
as 42% (Feuntes et al., 212).
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Figure33: The urea and SSP prices Migeria between 2000 and 2007






