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: Prof. Dr. Haydar SENGUL
: Dog. Dr. Oguz PARLAKAY

Tiim gelismekte olan iilkelerde oldugu gibi, Gabon’da da gelirden gidaya
ayrilan pay onemlidir. Gidaya erigim bir¢ok faktor tarafindan etkilenmektedir. Baglica
faktorlerden biri de fiyat dalgalanmalaridir. Fiyat dalgalanmalar1 hem tiiketicileri hem
de treticileri etkilemektedir. Bu ¢alismada se¢ilmis on iki tarim driiniiniin yillik ve
aylik fiyat dalgalanmalar analiz edilmektedir. Ayrica Gabon’da gida fiyatlan ile ilgili
sorunlarmm daha iyi ele almabilmesi i¢in Oneriler gelistirilmektedir. Calismada
kullanilacak ikincil veriler Gabon Kalkinma Destek Enstitiisi'nden (IGAD)
saglanmistir. Elde edilen veriler segilmis on iki tarim {irliniiniin Libreville
piyasasindaki tiiketici fiyatlar1 olup 2005 ile 2015 arasindaki dénemi kapsamaktadir.
Veriler SPSS ve Excel yazilimlar ile analiz edilmis, ¢esitli trend modelleri yani sira
bazi temel istatistik hesaplamalar yapilmistir. Sonuglar, genel olarak, Libreville
piyasasinda iriin fiyatlarinin oldukg¢a istikrarsiz oldugunu ve amarant ile marul
disindaki iiriin fiyatlarinin yildan yila arttigini gostermektedir. Temel gida maddeleri
(manyok ve yemeklik muz) fiyatlarinin diger iiriinlere gore daha olumsuz etkilendigi
gorlilmistiir. Aylik dalgalanmalar da analiz edilmis ve fiyatlarin Mayis ile Kasim
arasinda daha yiiksek oldugu gozlenmistir. Cevrimsel hareketler de analiz edilmistir.
Eldeki verilerin imkan verdigi Olglide fiyat hareketlerinin gerisindeki nedenler
aciklanmigtir. Tiim bulgular, fiyatlarin daha yakindan izlenmesi ve arzin yerel olarak
arttirtlmast i¢in iyi bir veri toplama ve finansman sisteminin kurulmas: gerektigini
gostermektedir.

Anahtar Kelimeler: Fiyat Analizi, Fiyat Hareketleri, Gabon, Tarim Uriinleri
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In Gabon, as in all developing countries, the share of income allocated to
food is very important. Access to food is influenced by many factors. One of those
major factors is price fluctuations. Price fluctuations affect both producers and
consumers. This study aims at analyzing annual and monthly price fluctuations of
selected twelve agricultural products. It also formulates some suggestions to help
better deal with the problems related to food prices in Gabon. To conduct this
study, secondary data were obtained from the Gabonese Institute for Development
Support (IGAD). Data obtained were consumer prices of selected twelve
agricultural commodities in Libreville market and covers the years of 2005-2015.
Data were analyzed employing SPSS and Excel software and several trend models
were developed, together with some basic statistical calculations. The results
showed that in general, the product prices in Libreville market were very unstable
and constantly increasing during the study period, with the exception of amaranth
and lettuce. The prices of staple foods (manioc and plantain) were found to be
affected more adversely than the others. Monthly fluctuations were also analyzed
and prices were found higher between May and October. Cyclical movements were
also analyzed. Reasons behind price movements were explained as the data in
hand allowed. All the findings lead to several suggestions for establishment of a
good data collection and financing system in order to monitor prices more closely,
and to increase supply locally.

Key Word: Price Analysis, Price Movements, Gabon, Agricultural Products
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GENISLETILMIiS OZET

Bir Afrika iilkesi olan Gabon’da, tipki diger gelismekte olan iilkelerde
oldugu gibi, halkin gelirinin ¢ok biiyiik bir boliimii gida maddelerine ayrilmaktadir.
Gelismekte olan iilkelerde gidaya erisim bir¢ok faktor tarafindan olumsuz bir
sekilde etkilenmektedir. Son zamanlarda yagislardaki dengesizlikler, asir
sicakliklar ve kurakliklar, tagkinlar, cesitli dogal afetler tarimsal iiretimi olumsuz
yonde etkilemekte, uluslar arasi piyasalarda gida arzinda disiislere yol agmakta ve
bu da tarimsal iiriin fiyatlarinin artmasina neden olmaktadir. Hem yoksul hem de
gidaya erisimde uluslararasi piyasalara bagimli olan iilkeler de kuskusuz bu
durumdan daha fazla etkilenmektedirler.

Gabon yaklagik 5 milyon ha verimli arazi sahibi bir sahra alt1 Afrika
iilkesidir. Afrika iilkeleri arasinda niifus yogunlugu en disiik olan iilkelerden
biridir. Yaklagik 1.8 milyon olan niifusunun %86’s1 Libreville, Port-Gentil ve bir
Olclide Franceville gibi biiylik kent merkezlerinde toplanmustir. Libreville Gabon
niifusunun neredeyse yarismin ikamet ettigi bagkenttir. Arastirma alani olarak
Gabon’u temsilen Libreville kentinin se¢ilme nedenlerinden birisi de bu olmustur.

Gabon ve CEMAC bolgesinin geri kalan kisminda genellikle ayni tiir
tarimsal Urilinler tiiketilmektedir. Farkliliklar bazen tarimsal {iriinlerin kullanim
tarzlarinda, tiiketim sekilleri ve gida hazirlama siire¢lerindedir. Gabon'da iklim
kosullar1 siklikla bir¢ok mahsuliin iiretimini etkilemektedir. Mahsul iiretimini
etkileyen olumsuz sebeplerden en 6nemlisi, tarim sektdriindeki yetersiz yatirim ve
yetersiz desteklerdir. Gabon, insanlarin tarimsal sorunlarint ¢é6zmelerine yardimci
olmak amaciyla kurulmus, onlara gerektiginde kredi saglamakla yiikiimlii bir tarim
bankasina sahip degildir. Onemli nedenlerden biri de proje olusturma ve siirdiirme
konusunda karsilagilan giigliikklerdir. Bu durumda, ciftcilerin, iklimsel olaylarin
olumsuz etkilerini gidermeleri, en azindan hafifletmeleri amacryla uygun yatirimlar
yapmalari, gerekli girdileri, makine ve aletleri satin almalar1 ve tarimsal
faaliyetlerini uygun sekilde yiirlitmeleri oldukga giigtiir. Tarimsal faaliyetlerde,
Gabon'da ¢ok az insanin, kendi kendilerini finanse etme ve yeni ciftlikler kurma
imkan1 vardir. Bunun dogrudan gozlenebilir sonucu, insanlarin iklimin ritmine
gore elde edebildikleri {irtinlerin nicelik ve niteligidir; bu gergek, pazarda satilan
mevcut tiriin kalite ve miktarlarina bakilarak dogrulanabilir.

Libreville pazarinda, tarim sektoriiniin yapisal agidan kusurlu oldugu ve
devletin tarimsal faaliyetleri siibvanse etmedigi, bu nedenle de tarimsal {iriin
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fiyatlarin1 sabitlemek ve diizenlemek igin bir yasal mevzuatin bulunmadigi
gorlilmektedir.

Gabon, tarimsal {iriinler i¢in iiretim, satis ve tiiketim ile ilgili gostergeleri
takip eden bir yapiya sahip degildir. Gabon'da, tim gelismekte olan {iilkelerde
oldugu gibi, gidaya tahsis edilen gelirlerin pay1 oldukea yiiksektir. Gidaya erisim,
genellikle yiyecek fiyatlarindaki dalgalanma gibi birgok faktorden etkilenir.
Yiiksek Lisans tezi olarak “Gabon'da Secilmis Tarim Uriinlerinin Fiyat
Hareketlerinin Analizi” baslikli bu ¢alismanin secilme nedenlerinden biri de budur.
Bu calismada, se¢ilmig triinlerin yillik ve aylik ortalama perakende fiyatlari
toplanmis, uzun donem trend analizleri, mevsimlik dalgalanmalar, konjonktiirel
hareketler analiz edilmistir. Calisma sonucunda hem ilerideki ¢alismalar hem de
mevcut sorunlarla ilgili 6neriler gelistirilmesi amaglanmustir.

Analizde ikincil veriler kullanilmistir. Bu c¢alismay1 yiiriitmek igin
belirlenen on iki tarim iirlintiniin 2005-2015 yillarin1 kapsayan on bir yillik doneme
ait Libreville perakende satig fiyatlari, kisaca IGAD adiyla anilan Gabonese
Gelistirme Destek Kurumu’ndan temin edilmistir. IGAD, Gabon Tarim ve
Hayvancilik Bakanlhigi'min bir ajanst1 olup {lkedeki tarimsal projelerin
uygulanmasindan sorumludur. IGAD, yalnizca projeler sirasinda c¢aligan bir pazar
bilgi sistemine sahiptir. Bir bagka deyisle, sadece projeye yonelik veri toplamakta,
proje bittiginde veri toplama islemine devam etmemektedir.

Sunumda kolaylik saglamak amaciyla toplanan on iki {iriin dort kategoriye
ayrilarak incelenmistir. Bu kategoriler ve kapsadigi iiriinler sunlardir: Aromatik ve
Yaprag1 Yenen Sebzeler: Feslegen ve Kereviz; Yapragi Yenen Sebzeler: Amarant,
Képek Uziimii, Kivircik Marul, Hibiskus Cay1 (Mekke Giilii, Roselle); Meyvesi
Yenen Sebzeler: Aci Biber, Domates, Beyaz Patlican; Temel Besin Maddeleri:
Yumru Manyok (Cassava), Kasava Cubuklar1 ve Pigirmelik Muz (Plantain).

Ulke ekonomilerinde sadece tarim iiriinleri fiyatlar1 degil, bunun yani sira
diger mal ve hizmetlerin de fiyatlar1 artmaktadir. Bu nedenle tarim diriinleri
fiyatlarindaki artiglarin genel fiyat diizeyi ile karsilastirilmas: gerekmektedir. Bir
baska deyisle, cari fiyat artiglarinin yam sira reel fiyat artislarinin da incelenmesi
gerekmektedir. Bunun igin ise tiiketici fiyat endekslerine ihtiya¢ duyulmaktadir. Bu
caligmada kullanilan 2010 baz yilina ait tiiketici fiyat endeksi Diinya Bankasi
sitesinden alimmistir ve calisma amagclarina uygun sekilde baz yili doniistimii
yapilmistir. Kentlerdeki yasam kosullari, genel fiyat diizeyleri birbirinden oldukca
farkl1 oldugundan Libreville kentine ait tiiketici fiyat endekslerinin kullanilmasi

v



daha dogru olmasma ragmen boyle bir endeks mevcut olmadigindan Gabon
Tiiketici Fiyat Endeksinden yararlanilmistir.

Calismada ayrica, ayn1 konu veya alandaki diger ¢alismalardan saglanan
veriler, resmen yayinlanmis veya yaymlanmamis diger tezler, makaleler ve diger
eserler de kullanilmustir.

Arastirmada kullanilan fiyatlar, degeri Avro (bir (1) Avro = 650.58 CFAF)
ile sabitlenmis olan CFA Frangi cinsinden ifade edilmistir.

Verileri analiz etmek ve iiriin fiyatlar1 tahmininde kullanilacak esitlikler en
kiigiik kareler yontemiyle elde edilmistir. Hesaplamalarda SPSS ve Excel
yazilimlarindan istifade edilmistir. Her iiriin i¢in, hem cari hem de reel fiyatlar
kullanilarak dogrusal, karesel ve kiibik trend modelleri olusturulmus, gerek
istatistiksel gerek pratik se¢im kriterlerinden yararlanilarak en iyi model se¢ilmek
istenmigtir. Mevcut egilimler siirdiigii takdirde, secilen modeller gelecekteki
fiyatlarin tahmin edilmesi amaciyla kullanilabilecektir. Bunun yani sira sabit ve
degisken esashi endeksler, aylik endeksler ve zaman serileri gevrimsel bilesen
degerleri hesaplanarak yorumlanmistir. Bulunan trend esitligi hem mevsimlik
dalgalanmalardan trend etkisinin elenmesinde hem de ¢evrimsel bilesenin trende
oranlanarak yorumlanmasinda kullanilmistir. Gerek yillar gerek aylar arasinda
fiyatlarda meydana gelen yiikselme ve alcalmalarin nedenleri aragtirilmistir. Bunun
yani sira her iiriin i¢in hem sabit hem cari fiyatlarla yillik ortalama fiyat artiglari
hesaplanmustir. Bu analizlerin sonuglar1 Libreville pazarinda satilan tarimsal {iriin
fiyatlarmin yillar i¢inde siirekli arttigini ve ¢ok istikrarsiz oldugunu gostermistir.
En 6nemli bulgulardan birisi de en yiiksek fiyat artiglarinin manyok ve pisirmelik
muz gibi Uriinleri kapsayan temel besin maddeleri grubunda ortaya ¢iktiginin
goriilmesidir. Karabiber fiyatlarinda da yillik artiglar oldukga yiiksektir. Fakat her
glin herkes tarafindan kullanilan {iriinler olmalari, bir baska deyisle talebin
yiiksekligi ve talep fiyat esnekliklerinin diisiik olmasi nedenleriyle manyok ve
pisirmelik muz fiyatlarindaki yillik artislar gida erisimi acisindan kaygi verici
artislardir. 1ki {iriinde ise (marul ve amarant) fiyatlar siirekli olarak diismektedir.
Gabon’da IGAD ve Fransiz isbirligiyle siirdiiriilen bir projenin verdigi destekler
nedeniyle bu irlinlerde iiretim artiglarinin bu durumun nedeni olabilecegi
disiiniilmektedir. Ancak mevcut durumda eldeki verilerin yetersizligi nedeniyle bu
konu ilave arastirmalar1 gerektirmektedir. Aylik sonuglar ise, bir¢ok iiriinde hasat
ve ekim zamanlarina bagli fiyat hareketlerini ortaya koymustur. Mevsimlik
dalgalanmalar yardimiyla y1l igerisinde fiyatlarin maksimum ve minimum oldugu
aylar1 belirlemek miimkiin olmustur
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Hasat ile elde edilen iiriin, arzin bilesenlerinden sadece biridir. Stoklanmig
iiriinler, ithalat ve ihracat arzin diger bilesenleridir. Gabon’da arz ¢ogu zaman
talebi karsilayamamaktadir. Ithalatlar da cogu kez yetersiz kalmaktadir. Buna bagh
olarak da fiyatlar yiikselmektedir. Ithal fiyatlar1 diinya ¢apinda meydana gelen
iklim degisikliklerden de etkilenmektedir. Ancak, ne yazik ki yi1l bazinda tarimsal
iriin ithalat verilerine erismek miimkiin olmamistir. Sorunlarin ¢dziimiine katkida
bulunmak i¢in asagidaki noktalar onerilir: Bu tiir calismalarin saglikli bir sekilde
yuriitiilebilmesi sagliklt verilerin bulunmasina baghdir. IGAD sadece proje
esnasinda veri toplamaktadir. Gabon niifusunun neredeyse yarisinin yogunlastig
Libreville kentine ait bir Tiiketici Endeks Serisi mevcut degildir. Var olan ithalat
verileri boliik porciiktiir. Oncelikle saglikli bir veri tabaninmn olusturulmasi
gerekmektedir. Bu veri tabani teknik, ekonomik ve istatistiksel gostergelerle ilgili
verileri icemeli ve aragtirmacilart kullanimina sunulmalidir. Yatirimlarla ilgili
sorunlarin ¢éziilmesi amaciyla bir finansman kurumu olusturulmalidir. Gelismekte
olan iilkeler ve oOzellikle Afrika iilkeleri, gida fiyatlarindaki soklara ve iklim
degisikligine karst ¢ok savunmasizdir. Gida giivenligi ve tarimsal arastirma
alanlarinda ¢aba gdsterilmelidir. Artan gida fiyatlarinin neden oldugu gidalara
sinirlt erisim saglandiginda, yoksullar i¢in sosyal koruma girisimlerine ihtiyag
vardir. Surdiiriilebilir tarimsal biiylime i¢in siirdiiriilebilir yatirimlara da ihtiyag
vardir. Bunlar, kirsal altyapinin ve tarimsal hizmetlerin iyilestirilmesine ve iklimsel
tehlikelere karsi daha az hassas olan yeni tarimsal uygulamalarin aragtirilmasina
yonelik yatirimlar olabilir.

Bu caligmanin sonuglari, on iki iiriiniin fiyatlarinda yillar i¢inde keskin
artislarin yami sira yil boyunca aylik istikrarsizliklar oldugunu gostermistir.
Ozellikle aylik sonuglar, mayistan ekim ayina kadar olan dénemde belirgin bir
istikrarsizlik ve yiikselen fiyatlarla karsilasildigini gdstermistir. Sonug olarak, bu
caligma, bazi1 temel gida iriinlerinin fiyatlarinin Libreville pazarinda nasil
degistiginin anlasilmasim1 miimkiin kilmistir. 2005'ten 2015'e kadar, fiyat
dalgalanmalar1 gozlenmistir. Bu dalgalanmalarin isaretlendigi yil donemleri ve
sorunun kokleriyle ilgili baz1 sebepler elde edilmistir. Elde edilen sonuglara gore,
tarimsal faaliyetler i¢in finansman ve izleme yapilarinin yami sira iiretim
diizeyinde, bir yandan verimi 6te yandan da liretim alanini artirmak i¢in daha fazla
yatirim yapilmasi gerektigi aciktir. Ayrica, ithal edilen iirinlerde Gabon'daki fiyat
dalgalanmalar1 ve tarimsal iiriin fiyatlarinin hizli yiikselisinden sorumlu olan dis ve
i¢ nedenlerin belirlenmesi igin daha fazla ¢aligma yapilmasi da 6nerilmektedir.
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1. INTRODUCTION Emmanuel OBIANG ONDO

1. INTRODUCTION

The prices of agricultural products have always been subject to
fluctuations over time and between regions of the world and sometimes they take
excessive dimensions, penalizing agricultural activity and food consumption.
(Anonymous, 2011).

In 2007, an article titled “Economic Notes and Studies” stressed that, in today's
world, agriculture remains the main sector of activity with an estimated worker of
1.3 billion (95 percent of which is in developing countries) and supports about 2.5
billion people, more than 40 percent (40%) of the world's population (Anonymous,
2007).

The information above shows the importance of agriculture for humanity,
its products and all the activities attached to it. Trade in agricultural products,
which is one of the activities that directly links agricultural production and
consumers, turns out to be a very sensitive activity. In the conclusion of the
document titled “Module de Formation a 1’Analyse des Prix Agricoles”, it is said
that world food trade continues to grow rapidly, but the structure and
characteristics of trade differ considerably by product and region. The key driver of
production and demand, including trade and related policies, shape these (Dembele
et al, 2008).

In this study, which deals with the analysis of agricultural product prices in
Gabon, the general characteristics of the country show that, Gabon is a country that
covers 267,667 km? of area. It is located in the center of the Gulf of Guinea,
crossed by Equator in Central Africa, three quarters of its territory is covered with
forest, and disposes of abundant fish stocks. The resident population of Gabon in
2013 is 1,811,079 inhabitants. The population is mainly urban (86%) and
concentrated on only 1.1% of the national territory. The rural environment is
almost empty (rural desert). The population density at the national level is low, 6.8

inhabitants per km” but actually reaches records in some places. For example, it
1
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exceeds 3,700 inhabitants per km® in Libreville, the capital of the country.
(Anonymous, 2015a).

Gabon in the international classification is a developing country and in
Table 1 below, Ntsama (2014), presents the share of food expenditure in the
household budgets of some Central African countries classified as developing
countries and those of the so-called developed countries. It shows that, the share
of expenditure allocated to food decreases significantly with the increasing of
standard of living. It is therefore less important in developed countries and very

important for developing countries.

Table 1.1. Distribution of an Additional $ 1 of Income between Categories of
Expenditures In 2005

oM 0O = p 84 7
_ I O < (o]
28 3 35: 3 ¥ o 32 2 % 3
. k-] = 350 = = S 3w c o °
Countries X ce 3 35 % 5 53 3 ) @
g2 5 8% 2 B 52 ® ® B
o & = s = e = £ =
Cameroon 39 6 16 5 5 13 5 3 8
2§?tra' 47 6 15 5 4 11 3 3 6
rica
Chad 47 6 15 5 4 11 3 3 6
Congo 44 6 16 5 4 12 4 3 6
Republic
Gabon 32 5 17 6 7 14 7 3 10
Equatorial 31 5 17 6 7 15 7 3 10
Guinee
France 11 5 19 6 11 19 12 3 16
Germany 10 5 19 6 11 19 12 3 16
UK 9 5 19 6 11 19 12 3 16
Luxemburg 7 5 19 6 11 19 13 2 17
us 6 5 19 6 12 20 13 2 17

Source (Ntsama, 2014)

The data in this table would thus reflect the very relevant impact that a

change in food prices may have in household budgets and in the lives of people in
2
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Central African countries in general. On the same table, concerning the case of
Gabon, it appears that, money spent on food consumption increases 32 cents for
each additional dollar of income. In other words, the marginal propensity to
consume is 32%.

In continuation, the World Bank study stressed that, since June 2010, an
additional 44 million people have fallen below the poverty line ($1.25) as a result
of higher food prices. Simulations show that a further 10% increase in the food
price index could lead to an additional 10 million people falling into poverty, and a
30% increase could plunge 34 million people into poverty (Ebeke, 2014).

It is also apparent from Badolo's doctoral thesis that, developing countries
and more particularly African countries are highly vulnerable to food price shocks
and climate changes. This vulnerability is explained by the fact that these countries
depend on food imports and have a climate sensitive agricultural sector (Badolo,
2013).

Concerning the statistical data of the agricultural sector of Gabon, the
Gabonese economist Mays Mouissi reveals that, after 55 years of independence,
agricultural production in Gabon covers less than 20% of national needs. The
agricultural sector, which was still 44% of GDP in 1963 and provided food self-
sufficiency to the population, represented only 3.6% of national wealth in 2014
(Mouissi, 2015).

The World Trade Organization (WTO) estimates that, 60% of the food
consumed in Gabon is imported while the government mentions figures reaching
80%. Gabon spends up to 300 billion CFA francs (450 million euros) per year on
food imports, which means that the country is extremely vulnerable to fluctuations
in world prices and shortages of staple foods such as cereals and milk powder,
(Anonymous, 2015b).

These figures confirm a very disturbing reality raised by Ebeke, when he

exposes the criteria necessary to say that a country is vulnerable. Ebeke in 2014
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cites in their work “Are Foreign Aid and Remittance Inflows a Hedge against Food
Price Shocks?”” De Janvry and Sadoulet (2008) in these terms: countries are
vulnerable if they meet the following three criteria: (1) high food dependency, (2) a
high food import burden and (3) low income (Ebeke, 2014).

In this citation, it is remarked that the reality of the food sector in Gabon
hosts all the characteristics that expose it to the variations of product prices, it also
verifies the three criteria necessary to say that a country is vulnerable.

It is also seen that, although the instability of international prices is usually
much more publicized, it is the instability of food prices in developing countries
(DCs) that has the most serious consequences, because it directly affects the
income of producers and the purchasing power of consumers in these countries
(Galtier et al, 2012).

All the facts described in this valuable information lead us to a finding that
has already been stressed in other words in a study and tells us that; food prices in
urban markets in sub-Saharan Africa are the main source of income for agricultural
producers and determine the costs of access to food for urban households. Their
fluctuations are recognized as detrimental to an optimal adjustment of supply and
demand (Minkoua et al, 2010).

The results of all these studies have shown that, the food price fluctuations
can be fatal for people in developing countries. Thus, even the smallest variations
in food have great influence on the ability of these people to access food. This
reality has thus contributed in the context of this master thesis entitled, “Price
Movement Analysis of Selected Agricultural Products in Gabon”, to question us on
the variations of agricultural product prices in Gabon.

Through this study, it is aimed to understand how agricultural commodity
prices behave or fluctuate over time in the main markets of the capital city of
Gabon (Libreville). Thus, some problems will be identified and appropriate
suggestions will be made. The results of the study are expected to provide the

following benefits:



1. INTRODUCTION Emmanuel OBIANG ONDO

» To help in a better decision making in the designing of agricultural
projects,

» Provide market information to investors and producers wishing to settle
in Gabon,

» To enable relevant groups to use "information from seasonal and long-
term change in product prices" on one hand, and learn the functioning of
the agricultural products markets in Gabon on the other hand,

» To help consumers using the research findings to optimize their

consumption according to their purchasing power.

This work will be based on the data produced by the Gabonese Institute of
Development Support (IGAD), to provide results on the prices of the selected
twelve (12) economically important and highly demanded agricultural products at

the Libreville market. Then, the following main parts will attract our attention:

» Analysis of annual and monthly fluctuations in the prices of selected
crops,
» The formulation of suggestions to help better dealing with the

phenomena related to food prices in Gabon.
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2. PREVIOUS STUDIES

Agricultural product price analysis has already been the subject of several
studies with various objectives and methodologies in the world. In the present
work, a general literature review has been done.

Minkoua et al, (2010), in their study on “Les Déterminants de 1’Instabilité
du Prix des Produits Vivriers au Cameroun” analyze the price instability and the
determinants of the price movements for tomato, plantain and potato in Douala and
Yaound¢é markets. With statistical and econometrical approaches, the descriptive
results showed that, the prices of fresh products on Yaoundé and Douala markets
were more volatile than those of storable substitutes, with the exception of cassava
derivatives in the Douala market. It also appeared that, the price of gasoline for the
transport of these food products has a significant effect in the explanation of their
prices. However, changes in sub-regional demand (CEMAC) have little effect on
urban price instability except for plantain in Douala. These results call for the
activation of technological research that improves storage capacity or reduces the
transport costs of food products mainly through lower fuel prices.

Ntsama (2014), in the doctoral thesis entitled “Le Commerce Agricole
entre le Cameroun et les Pays de la CEMAC” has worked on the volatility of
agricultural product prices in particular and food in general. This work showed the
link between the volatility of food prices and the vulnerability of households in
African countries and particularly those of CEMAC. In the part of the economic
integration of CEMAC countries, it was demonstrated that, the countries with large
oil rents and that quickly asphalt their roads are accelerating the demand on the
markets. However, the low endowments to the agricultural activities of these
countries expose them to a high food dependency and contribute to a strong price
imbalance of these products in the sub-region. Gabon and Equatorial Guinea being
the most concerned by this fact. The study also points out that Cameroon alone

accounts for 70% of CEMAC's intra-community agricultural trade and urban
7
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households seem to be the most affected by food price shocks due to insufficient
supply of food products.

Dembele et al (2008), prepared a research as part of a training course in
Cotonou (Benin) titled as “Module de Formation a 1’ Analyse des Prix Agricoles”,
the authors of the paper presented a set of methods whose objectives were to
describe the process of determining agricultural product prices as well as the
various analytical tools. The work is in the form of an instrument to help the price
analysis of agricultural products in West Africa, including cereals (millet,
sorghum, maize, rice etc.). This document aims to help market information systems
(MIS) to deepen price analyses to improve food security policies in the West
African space. The work is divided into four main sections: the determination and
discovery of agricultural prices, the different components of the evolution of
agricultural prices over time, relative prices and their use, and the calculation and
use of parity prices.

Vinayak et al (2015), in the work entitled “Onion Price Forecasting in
Hubli Market of Northern Karnataka Using ARIMA Technique”, analyze onion
prices at their disposal to determine the future prices at the market in Hubli,
northern Karnataka, with onion arrivals being considered the highest in this
market. Time series data on the monthly onion price required for the study were
collected and were from 1996-1997 to 2010-2011. With ARIMA model, the results
of forecasting revealed an increase in the onion prices and demand in the future
years. Hence, farmers need to plan the production process in such a way that good
price for the produce could be expected.

Polat (2010), as part of obtaining his master's degree, has done a study
entitled “Analysis of Adana City Wholesale Prices of Fresh Fruits and
Vegetables”. In the study, an analysis was done to show the relations among the
prices and the amount of some fresh fruits and vegetables, which were present in
Adana city Wholesale Market for Fresh Fruits and Vegetables during the year

2008. Twelve (12) products of which trading volumes are the highest in the
8
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Wholesale Market for Fresh Fruits and Vegetables attached to Adana City
Metropolitan Municipality were concerned. The relations between the amount of
each fresh fruit and vegetable brought to Wholesale Market and formed prices
were analyzed. The structure of price formation in seasonal, monthly, weekly and
daily periods was assessed. Daily, weekly, monthly and seasonal price fluctuations
defined in selected fresh fruits and vegetables were included in the study. As a
result, the increase in the amount of production of the products was found to
reduce the price of them.

Demirtas and Erkan (2002), have done one study entitled “Analysis of
Tomato Prices in Mersin Province Between 1988 and 1997, published in
“Alatarim” journal. The study consisted of analysis of wholesale prices of tomato
between 1988 and 1997. To do this, real and current prices were discussed during
the decade analyzed. The causes, movements and levels of price fluctuations were
explained. As a result, it was found that the real prices of tomato had reached
maximum prices in February and March, and minimum prices were realized in
September. In this period, the variation coefficients of prices were determined and
it was found that March was the most suitable month to supply tomato to the
market.

Ozkan et al, (2003), in their study titled as “An analysis of Citrus Prices”,
made an analysis on the orange, lemon, and mandarin prices received by farmers.
This work used the prices during the period 1982 to 1998 in Turkey and had an
objective of the examination of the annual price fluctuations. Then, for the seasonal
price fluctuations, authors used wholesale prices of Antalya for the same fruits, and
calculated marketing margins for the period of 1994 to 2001. With the statistical
and graphical approaches, the main result of the study showed that the prices of
fruits used in the study were increasing.

Kan and Direk (2004), in their study entitled “Course of Red Meat Prices
in Konya Province”, have analyzed prices of red meat between 1995-2003 at

Konya State Meat and Fish Organization. Seasonal fluctuations of red meat prices
9
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in Konya city were also analyzed. The findings of the research, in the period
discussed above, showed that, real red meat prices according to base year were
decreased by 18.12%. In the same time, the aim of determining seasonal
fluctuations in real prices of red meat between 1995-2003 reveals important
seasonal fluctuations. According to the results of the research, it also appeared that
real meat prices were above the seasonal average in July, August and September,
but lower in April, May and February.

Sahin et al (1996), in their study titled as “Developments of the Cotton
Prices and Factors Effecting the Prices of Cotton in Turkey”, observed that, the
amount of cotton export was decreasing year by year since increase rate of cotton
production was not high and despite of this, development of textile sector and
increase in the cotton prices were observed in Turkey. The authors explain that,
since 1966, date when the starting and nonstop increase of government support
policy of raw cotton, price support in general has remained above inflation. This
situation has created a result of high prices of cotton in support purchases. The
study concludes after statistical analysis of cotton prices to determine annual trend
equations with method of least squares and seasonal movement related that, in
general observations, the cotton price trend were higher by months. The cotton
obtains its lowest prices in November while the highest is seen in August.

Oztung (1987), to obtain his master degree made a study entitled “Analysis
of Citrus Wholesale Prices in Adana City”. In this study, the author analyzes the
changes in the citrus fruit prices, and proposes their futures prices by using some
equations (logarithmic, exponential etc.). It were also exposed the main reasons
that cause price changes in Adana province in 1980 to 1986 period. According to
the results of this study, lemon and grapefruit prices have showed daily, monthly
seasonal and annual fluctuations, and these fluctuations were explained by both
amount of production and inefficient marketing system.

Ukav (1994), in the study titled as “Analysis of Wholesale Prices of

Grapes in Tarsus District” that concerned the period 1983 to 1992, analysis of the
10
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price changes of grapes and the aim to determine the main reasons that cause these
changes in the Tarsus district were done. Thus, with the collected wholesale market
prices of fresh fruits and vegetables, the results of this work showed that, the price
of Tarsus Beyazi and Kardinal grapes had shown daily, monthly, seasonal and
annual fluctuations. June and September were the months where prices were
highest and harvests occurred in July and August. In the last part of this study, the
reasons for these fluctuations were attributed to the amount of production and
inefficient marketing system.

Gizir (2002), in Cukurova University, did a research study titled as
“Analysis of Regional Cotton Prices in Adana”. The study focused on regional
cotton prices, including Ege Std-1 and Cukurova Std-1 (B), which were grown in
the Aegean and Cukurova regions of Turkey. Regional cotton prices were also
compared to Liverpool cotton (A) index as a World cotton price in 1970 to 2001
period. The results of this study showed increases in both Ege Std-1 and Cukurova
Std-1(B) current prices and decreases in their real prices according to their
respective trend lines. Liverpool cotton prices index had a positively sloped trend
line in the 1970-2001 period and a slightly seasonal fluctuations were observed.

Kog (2014), made a research entitled “A Research on Undulations of Price
of Seedless Raisin and These Effects in AEGEAN Region” in January 2014. This
study was carried out with the objective of determining the factors affecting
formation of seedless raisin prices at Izmir Trade exchange. The research showed
various dimensions of the effects of the monthly fluctuations of seedless raisin
prices that occurred during the years. It has been also attempted to determine the
actions that should be implemented by Turkey, which is a potential member of EU.
Finally, suggestions were given to prevent the producers from negatively affected
by the changing seedless raisin prices in Turkey.

Giil et al (2009), in their work “The Development and the Seasonal
Fluctuations of Some Vegetable Prices in Antalya City”, made an analysis on

sixteen different vegetable price for the period 1997 to 2006, to see their
11
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development and seasonal fluctuations. The work also presents the monthly
fluctuations of these vegetables in real terms and then, the trend of the seasonal
fluctuations. Finally, the study concludes that the general movement of trend is
regressing in the considered period but this decrease appears severe for some
vegetables. These results are important to ensure that the producers will get high
prices and benefit when offering products to the market.

Giil and Ozdes (1997), in their analysis of wheat and cotton prices which
are included public price support program and onion and potato which government
has no effect on price making process. The work is entitled “Instability of
Agricultural Crop Prices” and the time series data concerned are from 1941 to
1994. The authors showed in the results that, although wheat and cotton have been
supported for a long time, instability of their prices is greater than those of onion
and potato. These results were obtained by statistical and graphical approaches
(trend lines, equations). At the end of this work, writers recommend that either the
efficiency of supporting policies should be increased or new mechanisms allowing
price formation through time such as futures markets for price instability should be
encouraged.

Goncii and Ozkiitiik (1999a), in their study titled as “The Comparison of
the Milk, Meat, Cheese and Live Cattle Prices Parities to Some Product Prices and
Criteria”, analyzed wholesale price of meat, milk, cheese, live cattle for eleven
years from 1987 to 1997. Parities for prices of these products together with the
prices of concentrate feed, wheat, American Dollar currency and wages at
manufacturing industry were evaluated. The authors compared wholesale prices of
milk to the other products. Except wages in manufacturing industry the comparing
criteria showed a decreasing trend during 1992 - 1997 period. The result of this
study showed that, prices of all animal products were fluctuating between years
and had general instability during the period investigated.

Goncii and Ozkiitiik (1999b), in the study titled as “The Variation at Retail

Prices of Meat, Cow Milk, Cheese and Yoghurt among Provinces in Turkey”,
12
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based on 1996 retail prices of some products from DIE 1998, the rank of provinces
in terms of averages was examined. Considering maximum and minimum prices,
the variation in milk prices was 32 units but this variation was smaller than
variation in cheese and yoghurt prices. However, this variation was larger than that
of meat but not as high as that of cheese and yoghurt. The maximum white cheese
and yoghurt prices were about twice as much of minimum prices and the study
reveals three (3) provinces in which prices were high concerning cheese, meat and

yoghurt.
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3. MATERIAL AND METHOD

3.1. Material

Research Area: Gabon has approximately 5 million ha of fertile land. It is
a country having very low population density in sub-Saharan Africa. Gabon has
about 1.8 million population but about 86% of the people are concentrated in major
urban cities: Libreville, Port-Gentil and Franceville. Libreville has the greatest
percentage of the population. It is one of the reasons that motivated to choose
Libreville as the research area.

Data Sources: The main data (retail prices of all selected crops) for this
study were obtained from the Gabonese Institute for Development Support
(IGAD). IGAD is an agency of the Gabonese Ministry of Agriculture and
Livestock. It is in charge of the implementation of agricultural projects in Gabon.
IGAD has a market information system that allows the monitoring of agricultural
product prices Consumer prices of the selected twelve agricultural commodities
(see Appendix I) were obtained from IGAD Market Information System (SIM) for
the period 2005-2015. Data availability also played an important role in selecting
time period. The World Bank is other data source. Consumer price index series
used to deflate prices in this research were obtained from the World Bank. (World
Bank, 2017). It would have been better to deflate prices by using Libreville indices,
since living conditions in each city differ greatly. However, since the majority of
the population lives in the capital Libreville, hence consumption are concentrated,
no other indices are available. Gabon indices were used despite the disadvantages.

In order to make this study more relevant and sufficient, data and reports
from other studies, theses, articles and other reports, whether officially published
or not, were also used. Prices used are in CFA Franc which value is fixed with
Euro (One Euro=650.58 CFAF).

Selected Crops: Twelve crops were selected for the analysis. These crops

were classified by their properties into four groups: Aromatic-leafy crops (basil,
15
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celery), leafy crops (amaranth, black nightshade, lettuce and roselle), vegetable-
fruits (pepper, tomato, white eggplant) and staple crops (cassava tuber, fang
cassava leaf roll, plantain). Data availability did also play an important role in

selecting crops.

3.2. Method

Time series analysis was employed in this study. If the value of a variable
is observed at different times and recorded, the data collected forms a time series.
Time periods may be years, months, weeks, days, hours etc. In time series, the
independent variable is time. Time series are analyzed to reveal patterns that will
help to forecast future. However future is not always like past. Forecasts should be
used with the aid of some specific formal procedures and judgments (Hanke and
Wichern, 2014).

Time series data are made up of four different components: Trend
component indicating long term behavior of time series, seasonal component
reflecting seasonal (or monthly) fluctuations, cyclical component which are
irregular fluctuations covering more than one year and occurring due to economic
conditions, and irregular or random element created by unexpected events such as

wars, droughts etc.

3.2.1. Trend Analysis

Three models were created in order to estimate trend equations: linear,
quadratic and cubic. Both current and real prices were used in estimating the
parameters of these models. Hence, a total of six models were employed (three for
the current prices, and three for the real prices). The Least Squares Method was
used as the main methodology. SPSS and Excel software were employed to
analyze data. Using statistical and practical criteria, linear models were selected

and used in further analysis.
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Price-Trend Models: First of all, data were plotted using Excel to
determine the nature of price movements.
The following criteria should be kept in mind when constructing price-

trend models:

e Model is based on the relation between observation results and time.

o Functional relation can be linear or curvilinear.

o The difference between the observed and estimated values (theoretical
values) should be minimal. In the distribution diagram, it is the line that
passes through the observed points with minimum sum of squared

differences.

As it can be seen, these criteria allow us to obtain a better trend line as well
as the lowest standard error and provide other good statistical properties. In fact, to
take into consideration these criteria, SPSS can help us and gives details to make a

good choice. There are several trend models:

e Linear trend (Y=a+b*X) for series that do not change the direction of the
movement, that are constantly increasing or decreasing, and if the
direction of increase is approximate.

e Exponential trend (Y=a*bX) to those whose rate of increase or decrease is
fixed.

o If there is a direction change in the course of the graph, parabola
(quadratic function) is used.

e [f there are two curves in the course of the graph (before rising and then
descending then rises again or before it descends, then rises and then rises

again) cubic function is employed.

17
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Third and higher-order functions may also contain conjuncture with trend

fluctuations, for this reason, they do not fully represent the trend. In this case, it is

appropriate to divide the observations into two parts. In the present work, to make

a good choice, refer to SPSS has been preferred.

The years showing the time are taken as an independent variable because

they change freely without depending on anything. Observations are dependent

variable. In our method, time values should not be shown with values like 1990,

1991, 1992. Any variable of numbers that maintain the differences can be used. In

practice, however, the median year is set to zero (0). The years before the median

year take values such as -1, -2... The years after the median year are +1, +2...

If the number of years in the series is an odd number, the total years is
zero. The sum of their single power or degree (cube, power five, etc.) is
zero and the following figure is given, ..., -2, -1, 0, 1, 2, ... ( these
numbers represent X values).

If the number of years in the series is an even number, there is no single
year in the middle. Midpoint is located between two consequential years.
In this case, at the middle of two years, one (1) is given and increased 1
and -1 in reverse direction. The other years are increased by 2 points in
one way and 2 points also in the reverse direction. The X values take
values such as, ..., -5, -3, -1, +1, +3, ... Here, the sum of the X values is

zero. Thus, two units represent one-year period.

X is obtained as in the explanations above and Y represent value of current

or real price. Then, to obtain variables “a”, “b” and “c” parameters of the trend

equation, the following relations are used:
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» For linear trend equation in the form Y= a + b*X, to obtain “a” and “b”

variables, the following equation is used:

az—ZYt

n
bzzxt*Yt

X!

> For exponential trend equation in the form of Y=a*b* or exponential
trend equation, parameters “a” and “b” are estimated to use in the
equation: LN(Y) =LN (A) +LN (B)*X.

» For the second order or quadratic equation, in the form of
(Y=a+b*X+c*X?), parameters a, b, and ¢ are obtained to be used in the

following equations:

DY =n*a+c*)y X’
DX *FY =b> X’
DX *Y =ay X+ X,

According to the methodology, when the number of the observations is
less than 30 as in this work, there are eleven (11) years (N) to obtain the standard
error the new n is determined as: (n) = (N-2) = (11-2) = 9, so, the used (n) will be
nine (9). If the number of observations is thirty or more, a different (n) value is
used as (N -1) instead of (N-2). To determine the standard error, estimated prices
are subtracted in current prices (Cu-E) and the total square of these results is

determined ((Cu-E)?).
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After dividing (Cu-E)* by the (n) explained above and the square root of this result
is the standard error.

After estimating coefficients of the equations, Excel was used to draw
graphs and their trend lines. Finally the linear equation model was chosen and used

in further analysis.

3.2.2. Indices

In this part, calculations are grouped in tables to determine certain
indicators that will help to deepen our analysis. Following indices were created to
this end: Simple Indices that is used to show, how the price behaves compared to
the base year price (2005). To determine Simple Index, each annual price of the
selected product is divided by the base year’s price and the result is multiplied by
hundred (100). Chain indices were also formed. Chain Index represents the
variation of the price of each year. It is calculated by dividing the price of each
year by that of the previous year and multiplying the result by hundred (100). In
this section, real prices were also calculated. Firstly, base year of the World Bank
index series is changed to fit the time series in hand.

Among the indicators calculated, the dates when the prices reach their
maximum and minimum points were also identified. This, methodology was also
used as in the following previous studies (Gizir, 2002; Ukav, 1994; Demirtas and
Erkan, 2002).

3.2.3. Cyclical Component

This indicator is obtained by dividing the current price with the trend (T).
This relation can be verified by using the multiplicative relation (y= T* S*C*I).
With annual data, seasonal component (S) does not affect the relation, since it is
eliminated by taking averages. Thus, the equation takes the form of y=TCI and

since random component (I) cannot be eliminated it is considered together with the
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cyclical component as one component. Consequently, the relation obtained gives:

y/T=CI (y=observed price; T= trend; C=cycle; I=random or residual) (Ozer, 2010).

3.2.4.Monthly Fluctuations

In monthly (or intra-annual) price analysis section, the phenomenon of
seasonal variations in product prices is discussed. For this, statistical approach was
used to determine monthly price changes during the year. Such an approach allows
to measure price fluctuations with certain indicators among which, corrected
seasonal index and some coefficients related to these price variations. To do this, X
coefficient obtained from linear regression models is used. Monthly fluctuations
include annual trend and it should be eliminated before the analysis. Therefore this
coefficient (showing annual increase or decrease) was divided by 24 to find 15-day
changes caused by the trend. Since number of months is an even number correction
coefficients goes as 1, 3, 5, and to remove the trend, the correction series should be
reversed to get 15 days correction.

To obtain corrected price index basic arithmetic average and sum
calculations were used. The calculation consist to divide the coefficient of X
obtained in the regression equation by twelve (12) and again by two (2), the
obtained result is the “Correction”. Correction is multiplied by the corrected
coefficient to obtain “total correction”. After this, the monthly average price in the
period is added with total correction to get “corrected mean”. And corrected mean
is divided by the total of sum of the corrected means and the result is expressed as
percentage. To have the coefficient of variation, the standard deviation of each
month over the period is used and is divided by the mean of related price. The
standard deviation expresses the dispersion of the data around the average. The
lower the figure, the more uniform the data, which means that most of the
observations are closed to the average. The higher the standard deviation, the
greater the dispersion of the observations around the average. This means that there

are bigger differences between the data that can be observed. The bigger the
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coefficient of variation, the more important the standard deviation from the
average, and vice versa.

To perform this work, SPSS statistical program and the Least Squares
Method for regressions were used and the linear equation model has been retained
to plot and determine values of trends. Then, basic statistical methods were used to
get certain indicators to better understand and explain the price movements during

the study period.

22



4. RESULTS AND DISCUSSIONS Emmanuel OBIANG ONDO

4. RESULTS AND DISCUSSIONS

To make the presentation easier, selected crops were classified into four
groups by their nature: (aromatic leafy vegetables, leafy vegetables, vegetable
fruits and staple crops). For all the crops, several trend models (linear, quadratic
and cubic models) were developed and linear model was adopted for the reasons

mentioned in the Materials and Methods section.

4.1. Aromatic Leafy Vegetables Group.
4.1.1. Basil

Figure 4.1. Basil (Ocimum Basilicum)

Basil belongs to the genus Ocimum. It is an annual plant of the mint
family, (Lamiaceae). This plant is native to tropical regions from central Africa to
Southeast Asia. Basil grows wild as a perennial crop and most often used as a leaf
vegetable. Basil does not tolerate water stress and needs to be watered regularly
and also prefers full sun. It is highly sensitive to frost and needs protection against
freezing temperatures. There are several uses of basil. In worldwide cultures and
cuisines, it is mostly used as fresh leaf vegetable in recipes and is generally added

at the last moment, as cooking quickly destroys the flavor (Sullivan, 2009).
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4.1.1.1. Trend Analysis for Basil

Table 4.1. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? adj 0.254 0.161 0.802 -0.111 -0.245 0.756
F 4.4* 1.957 14.503*** 0.002 0.017 11.326***
Std. Err. 311.354 330.214 160.368 262.208 277.53 122.893
D-w 1.265 1.259 1.462 1.301 1.276 1.538
Cons. 2855.786***  2851.715***  3146.915***  2552.943***  2535.567*** 2789.51***
X 62.271* 62.271* 62.271*** -0.973 -0.973 -0.973
x? - 0.407 -102.093*** - 1.738 -86.278***
X3 - - 4.100*** - - 3.521***

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)

Annual consumer prices of basil
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Figure 4.2. Annual Consumer Prices of Basil
Source: (IGAD data, Libreville’s consumer prices, 2016)

The Figure 4.2 shows the annual changes in basil retail prices at Libreville

market between 2005 and 2015. There is a continuous instability in prices. As far
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as the current price is concerned, the lowest value is observed in 2006 (CFAF/kg
2213.25), and the highest in 2015 (CFAF/kg 3450.83). Regarding the real price,
the lowest value is in 2006 (CFAF/kg 2244.89) and the highest in 2015 (CFAF/kg
2809.62). From the data, obtained trend line equations are Y=2855.79+62.27X for
the current price and Y=2552.94-0.97X for the constant price. Thus, by using these
equations, it is possible to forecast the future approximate prices of basil.
Considering the same period (2005-2015), the following tables present more

details.

Table 4.2. Changes in Annual Consumer Prices of Basil (Current)

Years Current Simple Chain Estimation (Cu/E)*100
price index index
CFAF/kg 2005=100 (CFAF/kg)

2005 2825.42 100.00 100.00 2544 47 111.04
2006 2213.25 78.33 78.33 2606.74 84.90
2007 2418.50 85.60 109.27 2669.01 90.61
2008 2752.58 97.42 113.81 2731.28 100.78
2009 3151.58 111.54 114.50 2793.56 112.82
2010 3240.58 114.69 102.82 2855.83 113.47
2011 2962.58 104.85 91.42 2918.10 101.52
2012 2689.33 95.18 90.78 2980.37 90.23
2013 2689.25 95.18 100.00 3042.64 88.39
2014 3019.75 106.88 112.29 3104.91 97.26
2015 3450.83 122.14 114.28 3167.18 108.96

Source: (Author’s calculation from data)

Table 4.3. Changes in Annual Consumer Prices of Basil (Constant)

Years Current Consumer Real Simple  Chain Estimation (R/E)*100
price price index price index index (CFAF/kg)

CFAF/kg 2005=100 CFAF/kg 2005=100
2005 2825.42 100.00 282542 100.00 100.00 2557.83 110.46
2006 2213.25 98.59 2244.89 79.45 79.45 2556.85 87.80
2007 2418.50 103.55 2335.57 82.66 104.04 2555.88 91.38
2008 2752.58 109.00 2525.29 89.38 108.12 2554.91 98.84
2009 3151.58 111.06 2837.80 100.44 112.38 2553.94 111.11
2010 3240.58 112.68 2875.92 101.79  101.34 2552.96 112.65
2011 2962.58 114.11 2596.26 91.89 90.28 2551.99 101.73
2012 2689.33 117.15 2295.68 81.25 88.42 2551.02 89.99
2013 2689.25 117.71 2284.64 80.86 99.52 2550.05 89.59
2014 3019.75 123.19 2451.28 86.76 107.29 2549.07 96.16
2015  3450.83 122.82 2809.62 99.44 114.62 2548.10 110.26

Source: (Author’s calculation from data)
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The Table 4.2 shows the variations of basil current consumer prices. In
trend line equation for basil current prices, 62.27X means that unit price of basil
increases 62.27 CFAF each year. However, in the case of real prices (deflated
prices in the Table 4.3) trend is different. This means that prices of basil is
decreasing 0.973 CFAF each year in terms of real prices. Average change of retail
prices of basil during the study period are 1.83% and -0.05% for the current and
real terms, respectively. However, in some cases just considering the beginning
and ending year prices may be misleading. During the years within this study
period, there are great fluctuations and the prices seem to alternate around the trend

lines (cyclical variation) every three years.

4.1.1.2. Monthly Fluctuations in Basil Prices

Table 4.4. Monthly Fluctuations in Basil Consumer Prices

Months Price mean Corr. Correction Total Corr. Corr. Mon.  CV (%)
(CFAF/kg) Coeff. Corr. Mean Inx (%)
(CFAF/kg)
January 2712.36 -11 2.59 -28.54  2683.82 94 17
February 2878.00 -9 2.59 -23.35  2854.65 100 22
March 3004.18 -7 2.59 -18.16  2986.02 105 17
April 2945.00 -5 2.59 -12.97  2932.03 103 14
May 2769.18 -3 2.59 -7.78 2761.40 97 18
June 2860.09 -1 2.59 -2.59 2857.50 100 23
July 2724.09 1 2.59 2.59 2726.69 95 14
August 3014.00 3 2.59 7.78 3021.78 106 15
September 2699.82 5 2.59 12.97 2712.79 95 14
October 2805.73 7 2.59 18.16 2823.89 99 18
November 2882.82 9 2.59 23.35 2906.17 102 20
December 297418 11 2.59 28.54 3002.72 105 14
Mean 2855.79 0.00 2.59 0.00 2855.79 100.00
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Monthly Indices of Basil Prices

108
106
104
102
100
98
96
94
92
90
88

Index (%)

January
March
April

May

June
July
August
September
October
November
December

Months
Figure 4.3. Monthly Indices of Basil Prices

The Table 4.4 illustrates basil monthly price movements. The highest price
variations are observed from February to April. The other months of the year have
relatively lower prices compared to the average of the annual prices except for the
months of August, December and March, which are also 6%, 5% and 5% above the
mean annual price respectively. The month of January, with 6% lower than the
mean annual price, has the lowest value while August registered the highest price,
which is 6% above the mean annual price. Considering the coefficient of variation
column, the highest monthly price variations during the years are visible in June.
Prices of vegetables are governed by the law of supply and demand. For many
products, seasons have an impact on the demand for this product and this situation
makes the prices differ according to the seasons. In agricultural products, supply is
concentrated during the harvest season thus; seasonal fluctuations in prices caused
by supply adjustment delays due to low supply elasticity and continuous demand
throughout the year are widely observed. On the Figure 4.3 above, the price

variations of this fresh vegetable may be explained by the seasonal patterns due to
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seasonal changes in availability described above. The evolution of the prices of this
product seems thus affordable for the consumers during the months whose prices
are below the annual average price. However, given the lack of economic and
agronomic information (production cycle, import-export, etc.) related to this crop
under the specific conditions of Gabon, it would be necessary to conduct further

studies to produce these data which are indispensable during the research works.

4.1.2. Celery

Celery is a marshland aromatic plant in the apiaceae family. It is grown
mostly for its fresh herbs but also for its dried fruits. The center of the
domestication of this plant appears to be the eastern Mediterranean region. Celery
is an herbaceous annual or biennial herb. The crop requires high humidity and
temperatures between 13°C and 24°C. However, it is sensitive to freezing
temperatures. This plant presents optimum production when rainfall is well
distributed; it is the case of tropical to sub-tropical climate. Celery needs high soil
fertility, usually maintained by the application of balanced commercial fertilizers.
Celery is mostly used for salad vegetables. Its leaves are frequently used in

cooking especially in adding a mild spicy flavor to foods. (Malhotra, 2006).

28



4. RESULTS AND DISCUSSIONS Emmanuel OBIANG ONDO

4.1.2.1. Trend Analysis for Celery

Table 4.5. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? adj 0.65 0.748 0.716 0.201 0.449 0.378
F 19.551*** 15.829***  9.421*** 3.517* 5.079** 3.021
Std. Err 247.781 210.239 222955  232.467 193.01 205.203
D-W 1.134 1.463 1.427 0.958 1.231 1.198
Cons. 2493.787***2341.510***2368.157***2221.857***2073.695***2093.968***
X 104.460*** 104.460*** 104.460*** 41.569* 41.569* 41.569*
X2 - 15.228* -5.975 - 14.816* 7.777
X3 - - 0.37 - - 0.282

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Figure 4.5. Annual Consumer Prices of Celery
Source: (IGAD data, Libreville’s consumer prices, 2016)

The Figure 4.5 shows the annual movements in the retail prices of celery.
On this graph, the prices rise and several movements are perceived in the
fluctuations. In the year 2009, the current price reaches its lowest value (CFAF

1953.08). The price increases and reaches its highest value in 2015 (CFAF
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3075.08). For the real price, the lowest value is registered in 2009 (CFAF 1758.63)
whilst the highest is in 2015 (CFAF 2503.69). To forecast celery future prices, the
regression model gives the following equations: Y=2493.787+104.46X for current
price and Y=2221.86+41.57X for real price. In general, Celery prices increase over
the years and in the following tables, there are more details regarding the price

variations.

Table 4.6. Changes in Annual Consumer Prices of Celery (Current)

Years Current Simple Chain Estimations (Cu/E)*100
price index index (CFAF/kg)
CFAF/kg 2005=100
2005 2466.58 100.00 100.00 1971.46 125.11
2006 1988.42 80.61 80.61 2075.92 95.78
2007 2095.75 84.97 105.40 2180.38 96.12
2008 2137.50 86.66 101.99 2284.84 93.55
2009 1953.08 79.18 91.37 2389.30 81.74
2010 2343.67 95.02 120.00 2493.76 93.98
2011 2646.33 107.29 112.91 2598.22 101.85
2012 2910.92 118.01 110.00 2702.68 107.70
2013 2808.33 113.86 96.48 2807.14 100.04
2014 3006.00 121.87 107.04 2911.60 103.24
2015 3075.08 124.67 102.30 3016.06 101.96

Source: (Author’s calculation from data)
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Table 4.7. Changes in Annual Consumer Prices of Celery (Constant)

Years Current Consumer Real Simple Chain Estimation (R/E)*100
price price index price index index (CFAF/kg)
CFAF/kg 2005=100 CFAF/kg 2005=100

2005 2466.58 100.00 2466.58  100.00 100.00 2013.97 122.47
2006 1988.42 98.59 2016.85 81.77 81.77 2055.54 98.12
2007 2095.75 103.55 2023.89 82.05 100.35 2097.11 96.51
2008 2137.50 109.00 1960.99 79.50 96.89 2138.68 91.69
2009 1953.08 111.06 1758.63 71.30 89.68 2180.25 80.66
2010 2343.67 112.68 2079.93 84.32 118.27 2221.81 93.61
2011 2646.33 114.11 2319.11 94.02 11150 2263.38 102.46
2012 2910.92 117.15 2484.83  100.74 107.15 2304.95 107.80
2013  2808.33 117.71 2385.81 96.73 96.02 2346.52 101.67
2014 3006.00 123.19 2440.12 98.93 102.28 2388.09 102.18
2015 3075.08 122.82 2503.69  101.50 102.61 2429.66 103.05

Source: (Author’s calculation from data)

The Table 4.6 presents the details of celery current consumer price
variations. Coefficients of the independent variable (X in our case) in simple
regression equations give the annual change in dependent variable. So, celery
prices increase 104.46 CFAF each year. However, in constant terms this increase
is only 41.57 CFAF. Celery prices increased 24.67% compared to the base year in
current terms. However, the real increase during this period is very small. During
the study period, current and real annual prices increased on average 2.02% and
0.14% respectively. All these figures show that real increase is just a little bit
above the general price level increases (in other words inflation) in Gabon during
these years. These are not the prices received by farmers. Therefore, it may be
concluded that retailers of celery benefit from this price increase. The price of this

crop alternate around of the trend line (cyclical movement) every five years.
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4.1.2.2. Monthly Fluctuations in Celery Prices

Table 4.8. Monthly Fluctuations in Celery Consumer Prices

Months Price mean Corr. Correction Total Corr. Mean Corr. Mon. CV (%)
(CFAF/kg)  Coeff. Corr. (CFAF/kg) Inx (%)
January 2507.36 -11 4.35 -47.88 2459.49 99 25
February 2427.64 -9 4.35 -39.17 2388.46 96 22
March 2467.00 -7 4.35 -30.47 2436.53 98 25
April 2417.73 -5 4.35 -21.76 2395.96 96 21
May 2480.27 -3 4.35 -13.06 2467.22 99 21
June 2520.91 -1 4.35 -4.35 2516.56 101 20
July 2681.18 1 4.35 4.35 2685.53 108 23
August 2394.00 3 4.35 13.06 2407.06 97 26
September 2240.55 5 4.35 21.76 2262.31 91 23
October 2666.00 7 4.35 30.47 2696.47 108 22
November 2585.36 9 4.35 39.17 2624.54 105 20
December 2537.45 1" 4.35 47.88 2585.33 104 15
Mean 2493.79 0.00 4.35 0.00 2493.79 100.00
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Figure 4.6. Monthly Indices of Celery Prices
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The Table 4.8 presents the fluctuations of celery monthly current prices
during the years. Thus, September registered the lowest price (91%) that is 9% less
than the annual average price meanwhile, July and October, with 8% above the
same annual average price, obtained the highest value. The coefficient of variation
column shows August has the highest coefficient during the years.

The planting date of this product starts on January as observed in the data
from FAO (2018). During the year, the production of this crop can be done and the
product needs approximately 90 to 120 days (3 to 4 months) to be harvested.
Harvest occurs preferably after the interval time evoked above. According to the
FAQO’s (2018) calendar, prices seem to respect the production cycle and this can be
observed through the price movements. During the harvests, low price values are
reached, it supposes that supply is higher at these times than during other periods
and permits the decrease of the price. In the Figure 4.6, the behavior of prices
during the months of August and September could be mostly explained by the
supply and demand theory.

Other factors, such as imports, may also help to understand these too low
prices. Indeed, for this crop, the report of IGAD (2015), says that 81 tons (36%)
were imported from Cameroon; meanwhile the total sale quantity was 223 tons at
Libreville market. Thus, the import quantities over the years may also help to
explain the sharp drop of the price in August and September in so far as these
import quantities at these specific months may contribute to increasing in supply.
The results above may suggest that consumers should be attentive to the price of
this vegetable in the particular months of August and September, as well as in

January and March.
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4.2. Simple Leafy Vegetables
4.2.1. Amaranth

Amaranthus also known as amaranth belongs to the family of
amaranthaceae; its origin is situated in America and is one of the oldest food crops
in the world. There are approximately 60 genus of Amaranth species cultivated as
leaf vegetables, grains or ornamental plants, while others are weeds. Amaranth is
classified as pseudo-cereals which is cultivated for its edible starchy seeds. But it is
not a true cereal such as wheat and rice. Worldwide, amaranth is very important
and continues to be produced extensively in both temperate and tropical regions. In
places such as Africa, amaranth is mostly used as a pot-herb and in some instances
supplies a substantial part of the protein, minerals and vitamins in the diet.
Amaranth is a cosmopolitan genus of annual or short-lived perennial plants.
Amaranth is often known as drought-tolerant compared to most vegetables.

(Anonymous, 2010).
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4.2.1.1. Trend Analysis for Amaranth

Table 4.9. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? adj 0.197 0.346 0.276 0.79 0.799 0.771
F 3.46* 3.644* 2.272 38.578***  20.889***  12.215***
Std.
Err 36.03 32.528 34.216 28.534 27.897 29.792
D-w 1.582 2.087 2.124 1.911 2.184 2.19
Cons. 562.078*** 581.446*** 587.270*** 506.416*** 517.749*** 519.020***
X -6.39* - 6.390* -6.390* -16.898***  -16.898***  -16.898***
X - -1937 -3.959 - -1.133 -1.575
x? - - 0.081 - - 0.018

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)

Annual Consumer Prices of Amaranth
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Figure 4.8. Annual Consumer Prices of Amaranth
Source: (IGAD data, Libreville’s consumer prices, 2016)
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The Figure 4.8 shows the movements of Amaranth annual current and real
prices. The price movements over the years are generally unstable. Concerning the
current price, the lowest value was obtained in 2015 (CFAF 517.75) and the
highest in 2009 (CFAF 621.92). Regarding the real price, the lowest value is in
2015 (CFAF 421.54) and the highest is in 2007 (CFAF 598.42). The resulting trend
line equations of the evolution of these prices are Y = 562.08-6.39*X for the
current price and Y=506.42-16.9*X for the real price. According to the graph,
since 2005, Amaranth prices moved along a downward trend line. Indeed, this
decline is not substantial but it has allowed obtaining low prices at the end of the
study period compared to those initially known in 2005. More details are presented

in the following tables.

Table 4.10. Changes in Annual Consumer Prices of Amaranth (Current)

Years Current Simple Chain Estimation (Cu/E)*100
price index index (CFAF/kg)
CFAF/kg 2005=100

2005 558.17 100.00 100.00 594.03 93.96
2006 548.42 98.25 98.25 587.64 93.33
2007 619.67 111.02 112.99 581.25 106.61
2008 574.67 102.96 92.74 574.86 99.97
2009 621.92 111.42 108.22 568.47 109.40
2010 616.17 110.39 99.08 562.08 109.62
2011 528.50 94.68 85.77 555.69 95.11
2012 538.42 96.46 101.88 549.30 98.02
2013 518.92 92.97 96.38 542.91 95.58
2014 540.25 96.79 104.11 536.52 100.70
2015 517.75 92.76 95.84 530.13 97.67

Source: (Author’s calculation from data)
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Table 4.11. Changes in Annual Consumer Prices of Amaranth (Constant)

Years Current Consumer Real Simple Chain Estimation  (R/E)*100
price price index price index index (CFAF/kg)
CFAF/kg 2005=100 CFAF/kg 2005=100
2005 558.17 100.00 558.17 100.00 100.00 590.90 94.46
2006 548.42 98.59 556.26 99.66 99.66 574.00 96.91
2007 619.67 103.55 598.42 107.21 107.58 557.10 107.42
2008 574.67 109.00 527.21 94 .45 88.10 540.20 97.60

2009 621.92 111.06 560.00 100.33  106.22 523.30 107.01
2010 616.17 112.68 546.83 97.97 97.65 506.40 107.98

2011 528.50 114.11 463.15 82.98 84.70 489.50 94.62
2012 538.42 117.15 459.61 82.34 99.23 472.60 97.25
2013 518.92 117.71 440.84 78.98 95.92 455.70 96.74
2014 540.25 123.19 438.55 78.57 99.48 438.80 99.94
2015 517.75 122.82 421.54 75.52 96.12 421.90 99.92

Source: (Author’s calculation from data)

Both coefficient of trend line equations and graphs drawn indicate that
amaranth prices are declining during the study period both in current and real
terms. Each year amaranth retail prices are decreasing 6.39 CFAF in current terms
and 16.9 CFAF in real terms. Amaranth annual price variations during the research
period give an average of -0.68% and -2.52% for current (Table 4.10) and real
(Table 4.11) prices respectively. Decreases in real prices are greater than that of
current prices. This shows that amaranth retail prices stay below the general retail
price level in Gabon. Amaranth is one of the products supported by the PRODIAG
project launched by IGAD in 2011 (Anonymous, 2016). It is easily seen that prices
are continuously declining after the start of the project. Project may have
contributed to the promotion of the supply of this product (hence lower prices for
the consumers). However, this is a point requiring further research. It may be
concluded that, relatively easy cultivation, frequent harvests, low investments and
PRODIAG project supports may be contributing factors to promoting amaranth

supply, hence lower prices in Gabon.
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4.2.1.2. Monthly Fluctuations in Amaranth Prices

Table 4.12. Monthly Fluctuations in Amaranth Consumer Prices

Months Price mean Corr. Correction Total Corr. Mean  Corr. Mon. CV (%)

(CFAF/kg) Coeff. Corr. (CFAF/kg) Inx (%)
January 530.00 -1 -0.27 2.93 532.93 95 17
February 528.82 -9 -0.27 2.40 531.21 95 11
March 545.09 -7 -0.27 1.86 546.95 97 9
April 567.73 -5 -0.27 1.33 569.06 101 11
May 579.36 -3 -0.27 0.80 580.16 103 13
June 584.55 -1 -0.27 0.27 584.81 104 14
July 575.09 1 -0.27 -0.27 574.82 102 15
August 564.91 3 -0.27 -0.80 564.11 100 12
September 539.91 5 -0.27 -1.33 538.58 96 8
October 563.18 7 -0.27 -1.86 561.32 100 15
November 573.18 9 -0.27 -2.40 570.79 102 12
December 593.09 11 -0.27 -2.93 590.16 105 12
Mean 562.08 0.00 -0.27 0.00 562.08 100.00
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Figure 4.9. Monthly Indices of Amaranth Prices

The Table 4.12 shows amaranth monthly price variations. Over the year,
Amaranth prices change as it is shown in the corrected monthly index column.

December registered the highest monthly price with 5% above the mean annual

38



4. RESULTS AND DISCUSSIONS Emmanuel OBIANG ONDO

prices. The lowest amaranth prices were observed in January and February. During
these months, amaranth prices are 5% below the annual average prices. The
coefficient of variation was greater in January compared to those of other months.
This means that, there are higher price variations in January as compared to the
level of fluctuation of other months. Changes in monthly price indices for this

product were plotted in the Figure 4.9.

4.2.2. Black Nightshade

Figure 4.10. Black Nightshade (Solanum Nigrum)

The solanaceae, to which the genus solanum nigrum belongs, is native to
Eurasia and introduced in the Americas, Australasia, and Africa. Solanum L. is a
cosmopolitan family that aggregates many vegetables and fruits such as potatoes,
tomatoes, eggplant (aubergine). Black nightshade or solanum nigrum is a leaf
vegetable; parts of this plant can be toxic to livestock and human. However, it is
often used as food or traditional medicine in some locales. In its medicinally use,
several ailments can be managed, such as pneumonia, aching teeth, stomach ache,
tonsillitis, wing worms, pain, inflammation, fever, tumor and so one. The plant is

usually grown in moist habitats in different kinds of soils, including dry, stony,
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shallow, or deep soils and can be cultivated in tropical and subtropical agro-
climatic regions. Solanum nigrum are mostly grown in both high and lowland areas
in West and East Africa, particularly in Nigeria and Cameroon. The leaves of
african nightshade are eaten as a cooked vegetable, sometimes mixed with other

vegetables (Kuete, 2014).

4.2.2.1. Trend Analysis for Black Nightshade

Table 4.13. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? adj 0.318 0.261 0.47 -0.077 -0.168 0.143
F 5.670** 2.762 3.951* 0.287 0.28 1.558
Std.
Err 96.509 100.514 85.133 81.105 84.481 72.342
D-w 1.256 1.347 1.441 1.317 1.409 1.506
Cons. 798.037*** 816.739*** 878.283*** 712.379*** 728.043*** 778.795***
X 21.911** 21.911* 21.911** 4.141 4.141 4.141
X2 - -1.87 -23.240* - -1.566 -19.189*
X3 - - 0.855* - - 0.705*

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Annual Consumer Prices of Black Nightshade
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Figure 4.11. Annual Consumer Prices of Black Nightshade
Source: (IGAD data, Libreville’s consumer prices, 2016)

The figure 4.11 presents the graph of black nightshade current and real
(constant) prices. Over the study period, as for current prices, the lowest price was
registered in 2006 (CFAF 584.33) meanwhile the highest price was in 2015 (CFAF
971.58). The price evolution was irregular (fluctuated) and increased. The same
observations are done for the real price movements that is, the highest price value
was in 2015 (CFAF 791.05) and the lowest in 2006 (CFAF 592.69). According to
the regression model, the obtained trend equations are Y=798.04+21.91*X for

current price and Y=712.38+4.14*X for real price.
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Table 4.14. Changes in Annual Consumer Prices of Black Nightshade
(Current)

Years

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

Current price Simple
index
CFAF/kg 2005=100

682.75 100.00
584.33 85.59
756.33 110.78
804 .42 117.82
856.08 125.39
960.42 140.67
811.08 118.80
706.67 103.50
766.08 112.21
878.67 128.70
971.58 142.30

Chain index

100.00
85.59
129.44
106.36
106.42
112.19
84.45
87.13
108.41
114.70
110.57

Estimation

(CFAF/kg)

688.48
710.39
732.30
754.21
776.13
798.04
819.95
841.86
863.77
885.68
907.59

(Cu/E)*100

99.17
82.26
103.28
106.66
110.30
120.35
98.92
83.94
88.69
99.21
107.05

Source: (Author’s calculation from data)

Table 4.15. Changes in Annual Consumer Prices of Black Nightshade

(Constant)
Years Current Consumer Real Simple  Chain Estimation (R/E)*100
price price price index index (CFAF/kg)
index
CFAF/kg 2005=100 CFAF/kg 2005=100

2005 682.75 100.00 682.75 100.00  100.00 691.68 98.71
2006 584.33 98.59 592.69 86.81 86.81 695.82 85.18
2007 756.33 103.55 730.40 106.98  123.24 699.96 104.35
2008 804.42 109.00 737.99 108.09 101.04 704.10 104.81
2009 856.08 111.06 770.85 112.90 10445 708.24 108.84
2010 960.42 112.68 852.34 12484  110.57 712.38 119.65
2011 811.08 114.11 710.79 104.11 83.39 716.52 99.20
2012 706.67 117.15 603.23 88.35 84.87 720.66 83.70
2013 766.08 117.71 650.82 95.32 107.89 724.80 89.79
2014 878.67 123.19 713.26 104.47  109.59 728.94 97.85
2015 971.58 122.82 791.05 115.86  110.91 733.08 107.91

Source: (Author’s calculation from data)
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Coefficients of the independent variable X in the simple regression
equations give the annual changes in dependent variables in both current and real
prices that are 21.91 CFAF and 4.14 CFAF respectively. Thus, these values
represent the annual price increases. For the same current and real prices during the
research period, these annual prices increase on average 3.26% and 1.35%
respectively. From 2005 to 2015, the current and real prices of black nightshade
increased for 42.30% (Table 4.14) and 74.78% (Table 4.15) respectively. In the
cyclical movements, prices seem to alternate around annual average trend line
every 4 years. As it is seen, current and real prices of this product increase and this
reflects national supply and demand effects on black nightshade price, as this

product is not imported.

4.2.2.2. Monthly Fluctuations in Black Nightshade Prices

Table 4.16. Monthly Fluctuations in Black Nightshade Consumer Prices

Months Price Corr. Correction Total Corr. Mean Corr. CV (%)
mean Coeff. Corr. (CFAF/kg) Mon. Inx
(CFAF/kg) (%)

January 758.45 -11 0.91 -10.04 748.41 94 17
February 737.82 -9 0.91 -8.22 729.60 91 30
March 790.73 -7 0.91 -6.39 784.34 98 16
April 788.64 -5 0.91 -4.56 784.07 98 17
May 818.64 -3 0.91 -2.74 815.90 102 23
June 798.91 -1 0.91 -0.91 798.00 100 17
July 820.27 1 0.91 0.91 821.19 103 18
August 826.91 3 0.91 274 829.65 104 27
September 774.45 5 0.91 4.56 779.02 98 19
October 814.55 7 0.91 6.39 820.94 103 17
November 775.00 9 0.91 8.22 783.22 98 9
December 872.09 11 0.91 10.04 882.13 111 24
Mean 798.04 0.00 0.91 0.00 798.04 100.00
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Monthly Indices of Black Nightshade Prices
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Figure 4.12. Monthly Indices of Black Nightshade Prices

The Table 4.16 presents the seasonal movements in black nightshade price.
Over the years, black nightshade monthly prices were very unstable and as it is
better seen in the Figure 4.12, the highest price occurs in December. During this
month, price is 11% above the average annual price. In February, it is seen the
lowest price with 9% below the average annual price. In the coefficient of variation
column, monthly prices remain unstable and February presents the highest
coefficient of variation. According to FAO (2018), this plant needs approximately
2 or 3 months to be harvested and the most preferable harvest time is from January
(and February) and the price at this period is also the lowest of the year. These
results are intended to inform consumers about the months of price fluctuations
since they permit to know at what period it is preferable to buy this product. Black

nightshade is a leafy vegetable, which is produced over the year.
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4.2.3. Lettuce

Figure 4.13. Lettuce (Lactuca Sativa).

Lettuce (Lactuca sativa) is an annual plant of the daisy family, asteraceae.
This plant is believed to have been domesticated in the Mediterranean region from
the wild species lactuca serriola L. Lettuce grows best at 15°C to 18°C and is most
often grown as a leaf vegetable, but sometimes for its stem and seeds. Lettuce
represents the second most valuable vegetable produced in the United States with
farm-market receipts of over $1.98 billion in 2005. From 1980 to 2005, lettuce
yield (hg/ha) increased by 118% compared to those of maize, potato, paddy rice
and tomato. This might reflect the great importance of this crop in the world food
consumption. Lettuce is most often used for salads, although it is also seen in other
kinds of food, such as soups, sandwiches and wraps; it can also be grilled. Lettuce
is easily cultivated, although it requires relatively low temperatures to prevent it

from flowering quickly (Still, 2007).
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4.2.3.1. Trend Analysis for Lettuce

Table 4.17. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic  Cubic
R? adj -0.098 0.548 0.633 0.169 0.669 0.725
F 0.108 7.057 6.752*** 3.035 11.124***  9.795***
Std. Err.  218.901 140.484 126.539 218.993 138.132 125.947
D-w 0.474 0.985 0.887 0.481 1.024 0.913
Cons. 1328.735*** 1150.237*** 1074.309*** 1198.166*** 1017.848*** 945.480***
X -6.859 -6.859 -6.859 -36.375 -36.375**  -36.375**
x? - 17.850*** 44.214** - 18.032***  43.160**
x° - - -1.055 - - -1.005

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Figure 4.14. Annual Consumer Prices of Lettuce
Source: (IGAD data, Libreville’s consumer prices, 2016)
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The figure 4.14 presents the movements of lettuce annual current and real
(constant) prices. Trend line equations are Y=1328.74-6.86*X for the current price
and Y=1198.17-36.38*X for the real price. For these prices, it is noted in the
current prices the highest value in 2005 (CFAF 1683.00) and the lowest value in
2010 (CFAF 1024.42). The real price presents its highest price in 2005 (CFAF
1683.00) and his lowest in 2010 (CFAF 909.14). Lettuce prices dropped during
the study period and tended to present a specific cyclical movement that permits
alternation around the price trend. The details concerning this cyclical movement

and the general price variations are presented in the following tables.

Table 4.18. Changes in Annual Consumer Prices of Lettuce (Current)

Years Current Simple Chain Estimation (Cu/E)*100
price index index (CFAF/kg)
CFAF/kg 2005=100
2005 1683.00 100.00 100.00 1363.04 123.47
2006 1543.33 91.70 91.70 1356.18 113.80
2007 1306.50 77.63 84.65 1349.32 96.83
2008 1100.50 65.39 84.23 1342.46 81.98
2009 1083.50 64.38 98.46 1335.60 81.12
2010 1024.42 60.87 94.55 1328.75 77.10
2011 1211.92 72.01 118.30 1321.89 91.68
2012 1345.92 79.97 111.06 1315.03 102.35
2013 1500.75 89.17 111.50 1308.17 114.72
2014 1449.42 86.12 96.58 1301.31 111.38
2015 1366.83 81.21 94.30 1294.45 105.59

Source: (Author’s calculation from data)
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Table 4.19. Changes in Annual Consumer Prices of Lettuce (Constant)
Years Current  Consumer Real Simple Chain  Estimation  (R/E)*100
price price index price index index (CFAF/kg)

CFAF/kg 2005=100 CFAF/kg 2005=100
2005 1683.00 100.00 1683.00 100.00 100.0 1380.03 121.95
0
2006 1543.33 98.59 1565.40 93.01 93.01 1343.65 116.50
2007 1306.50 103.55 1261.70 74.97 80.60 1307.28 96.51
2008 1100.50 109.00 1009.62 59.99 80.02 1270.90 79.44
2009 1083.50 111.06 975.62 57.97 96.63 1234.53 79.03
2010 1024.42 112.68 909.14 54.02 93.19 1198.15 75.88
2011 1211.92 114.11 1062.06 63.11 116.8 1161.78 91.42

2

2012 1345.92 117.15 1148.91 68.27 108.1 1125.40 102.09
8

2013 1500.75 117.71 1274.96 75.75 110.9 1089.03 117.07
7

2014 1449.42 123.19 1176.56 69.91 92.28 1052.65 111.77
2015 1366.83 122.82 1112.86 66.12 94.59 1016.28 109.50

Source: (Author’s calculation from data)

The Table 4.18 shows details about this product regarding its current price
variations. Thus, in the general price changes from 2005 to 2015, the rate is -
18.79% while in the Table 4.19, there are changes of the real price compared to the
base year (2005) that are -33.88%. These data show prices of this crop in decrease
and mostly in real terms. In trend line equations, the values of the price decrease
each year are -6.86 CFAF and -36.38 CFAF for current and real prices
respectively. During the research period, annual current and real lettuce prices
increased on average -1.87% and -3.69% respectively; cyclical price movements

were approximately observed every five years.
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4.2.3.2. Monthly Fluctuations in Lettuce Prices

Table 4.20. Monthly Fluctuations in Lettuce Consumer Prices

Months Price mean Corr. Correction Total Corr. Mean Corr. Mon. CV (%)
(CFAF/kg) Coeff. Corr.  (CFAF/kg) Inx (%)
January 1443.45 -11 -0.29 3.14 1446.60 109 32
February 1344.18 -9 -0.29 2.57 1346.75 101 25
March 1360.45 -7 -0.29 2.00 1362.46 103 22
April 1415.18 -5 -0.29 1.43 1416.61 107 17
May 1434.82 -3 -0.29 0.86 1435.68 108 14
June 1314.27 -1 -0.29 0.29 1314.56 99 22
July 1148.18 1 -0.29 -0.29 1147.90 86 24
August 1031.64 3 -0.29 -0.86 1030.78 78 20
September 1161.55 5 -0.29 -1.43 1160.12 87 13
October 1380.91 7 -0.29 -2.00 1378.91 104 16
November 1431.82 9 -0.29 -2.57 1429.25 108 19
December 1478.36 11 -0.29 -3.14 1475.22 111 23
Mean 1328.73 0.00 -0.29 0.00 1328.73 100.00
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Figure 4.15. Monthly Indices of Lettuce Prices
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The Table 4.20 presents lettuce seasonal price variations. The highest price
is observed in December, which is 11% higher than annual mean price. The lowest
percentage change in price is recorded in August, which is 22% below mean
annual price. From June to September, prices are relatively lower perhaps because
of the summer vacation period, Libreville being a little empty and this can affect
the demand of this product on the market. In Gabon, this product is only used to do
salads and according to a research from FAO (2018), this culture is harvested each
two months. During the year, lettuce harvesting is mostly done during the summer
period. Thus, as it can be seen on the Figure 4.15, at this period supply seems high
and demand low, this may lead to price decreases and may -contributes
consequently to obtain the low prices observed during this period. The highest
value of the coefficient of monthly price variations over the study period was

registered in January, and the lowest in September.

4.2.4. Roselle

Figure 4.16. (a & b), Roselle (Hibiscus Sabdariffa).

Roselle (Hibiscus sabdariffa) is a vegetable that belongs to the family of

malvaceae and is originated from West Africa. It is commonly available in the
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tropics especially in the African countries. Roselle is an annual plant and requires
around six months in its production cycle. In the tropical areas, warm and humid

climate is suitable for roselle production. The temperatures between 18 and 35°C
with an optimum of 25°C present the best results to grow this crop and Sudan

produces the best quality in the world. Roselle is a major contributor to medicine
and nutrition with its high vitamin C and anthocyanin contents. The calcium, iron,
niacin and riboflavin can be also found in roselle. The plant is also a source of
antioxidants, which acts as free radical scavengers and inhibit lipid
peroxidation. In the traditional medicine, roselle is used for the remedy of
diuretic, mild laxative, cancer, cardiac and nerve diseases. All parts of this
crop are utilized including leaves, fruits, roots and seeds in various foods. Its
fleshy calyces and leaves contribute for making salads, tea, juices, jams, jellies, ice

cream, and many other products (Aminul Islam et al, 2016).

4.2.2.1. Trend Analysis for Roselle

Table 4.21. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? adj 0.86 0.84 0.841 0.388 0.331 0.266
F 62.540***  28.048***  18.587*** 7.352** 3.475* 2.207
Std.
Err 40.032 42.293 42.74 35.319 36.938 38.699
D-w 3.181 3.18 3.231 2914 2.953 2.923
Cons. 895.637*** 892.001*** 905.846™** 799.109*** 793.081*** 800.453***
X 30.185***  30.185***  30.185*** 9.131** 9.131** 9.131*
x? - 0.364 -4.443 - 0.603 -1.957
x? - - 0.193 - - 0.102

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Annual Consumer Prices of Roselle
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Figure 4.17. Annual Consumer Prices of Roselle
Source: (IGAD data, Libreville’s consumer prices, 2016)

The Figure 4.17 presents the evolution of roselle annual current and real
(constant) price movements. During the study period, roselle prices evolved with
several fluctuations and in increasing trend. With the regression model, the trend
line equations obtained gave, concerning the current price, Y=895.64+30.19*X and
for the real price, Y=799.11+9.13*X. The instability is observed in price evolution
but there are no big differences between values reached by the peaks around the
trend line. On these price evolutions, the lowest price for current price is registered
in 2006 (CFAF 735.92) and the highest in 2015 (CFAF 1077.50). For the real
price, the years are the same for those of current price with values of CFAF 746.44

for the lowest price and CFAF 877.28 for the highest price.
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Table 4.22. Changes in Annual Consumer Prices of Roselle (Current)

Years Current price Simple index Chain Estimation (Cu/E)*100

CFAF/kg 2005=100 index (CFAF/kg)
2005 766.08 100.00 100.00 744.72 102.87
2006 735.92 96.06 96.06 774.90 94.97
2007 841.17 109.80 114.30 805.09 104.48
2008 822.75 107.40 97.81 835.27 98.50
2009 836.50 109.19 101.67 865.46 96.65
2010 930.33 121.44 111.22 895.64 103.87
2011 890.67 116.26 95.74 925.83 96.20
2012 1019.92 133.13 114.51 956.01 106.68
2013 942.75 123.06 92.43 986.20 95.59
2014 988.42 129.02 104.84 1016.38 97.25
2015 1077.50 140.65 109.01 1046.57 102.96

Source: (Author’s calculation from data)

Table 4.23. Changes in Annual Consumer Prices of Roselle (Constant)

Years Current Consumer Real Simple Chain Estimation (R/E)*100
price price index price index index (CFAF/kg)
CFAF/kg  2005=100 CFAF/kg 2005=100
2005 766.08 100.00 766.08 100.00 100.00 753.46 101.68
2006 735.92 98.59 746.44 97.44 97.44 762.59 97.88
2007 841.17 103.55 812.32 106.04 108.83 771.72 105.26
2008 822.75 109.00 754.81 98.53 92.92 780.85 96.67
2009 836.50 111.06 753.21 98.32 99.79 789.98 95.35
2010 930.33 112.68 825.64 107.77 109.62 799.11 103.32
2011 890.67 114.11 780.53 101.89 94.54 808.24 96.57
2012 1019.92 117.15 870.63 113.65 111.54 817.37 106.52
2013 942.75 117.71 800.91 104.55 91.99 826.50 96.90
2014 988.42 123.19 802.35 104.73 100.18 835.63 96.02

2015 1077.50 122.82 877.28 114.52 109.34 844.76 103.85

Source: (Author’s calculation from data)
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The trend line equations from simple regression model concerning this
crop gives the values of annual price changes that are 30.19 CFAF and 9.13 CFAF
for current and real prices respectively. It also shows increases in current price at
the rate 40.65% (Table 4.22) compared to the base year (2005) while this rate
represents 14.52% (Table 4.23) for the real price. During the research period
annual, current and constant prices of roselle increased on average 3.15% and
1.24% respectively. Prices over the years are not linear and increase rapidly,
approximately each year they alternate around trend lines, this movement

represents the cyclical component.

4.2.2.2. Monthly Fluctuations in Roselle Prices

Table 4.24. Monthly Fluctuations in Roselle Consumer Prices
Months Price mean Corr. Correction Total Corr. Mean Corr. Mon. CV (%)

(CFAF/kg) Coeff. Corr. (CFAF/kg) Inx (%)

January 836.09 -11 1.26 -13.83  822.26 92 17
February 798.09 -9 1.26 -11.32  786.77 88 13
March 804.45 -7 1.26 -8.80  795.65 89 16
April 810.64 -5 1.26 -6.29  804.35 90 15
May 828.36 -3 1.26 -3.77  824.59 92 22
June 915.82 -1 1.26 -1.26  914.56 102 20
July 995.91 1 1.26 1.26 997.17 111 17
August 1032.64 3 1.26 3.77 1036.41 116 22
Septembel  961.64 5 1.26 6.29 967.92 108 25
October 934.82 7 1.26 8.80 943.62 105 12
November 908.18 9 1.26 11.32 919.50 103 15
December 921.00 11 1.26 13.83 934.83 104 11
Mean 895.64 0.00 1.26 0.00 895.64 100.00
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Monthly Indices of Roselle Prices
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Figure 4.18. Monthly Indices of Roselle Prices.

The Table 4.24 shows monthly price variations of roselle. During the
years, monthly prices present higher values in August and are 16 % above the
annual average price. Lower price values are registered in February. In this month,
prices are 12% below the annual average price. In the coefficient of variation
column, September presents high price variations over the study period. In a
research from FAO (2018), harvests of this product in Gabon are mostly done from
October to May period. The prices of roselle confirmed this reality since they
decreased during these harvest seasons.

During the summer holiday periods, the prices of some vegetables namely
roselle, (Figure 4.18) were strongly disturbed. In most cases, prices returned to
their normal rhythms once the holidays were over. These signs may show the link
between the prices of certain products and some specific periods of the year. Due
to such price movements during some specific periods, prices may seriously harm
consumers and affect access to food.

The production of Leafy Vegetable Groups (Aromatic Leafy Vegetables
and Leafy Vegetables) increased in general by 30% during the study period. This
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increase is exclusively originated from the enlargement of their cultivated areas,
while the yield decreased by 10%, according to the statistics from FAO (2018).
Even though the increase of production contributed to the price decrease at some
periods and for some cultures, the price of the majority of products still increased
during the study period. In this case, the increasing supply does not satisfy the

demand.

4.3. Vegetable-Fruits
4.3.1. Pepper

Figure 4.19. Pepper (Capsicum Annuum).

Capsicum annuum, commonly known as pepper, is a fruit vegetable crop.
It is a member of the solanaceae family, and is native from the Americas. Pepper is
a warm season crop. However, extreme temperature effects in germination, growth,
and fruit set can be unfavorable. Available in various colors, shapes, sizes, and
pungency, pepper is a well-known spice and condiment worldwide. It also has
relatively high amounts of vitamin B6, and its fresh fruit is made up of 94% of
water. Dried pepper fruit has a much different nutritional value due to the
dehydration and concentration of vitamins and minerals. There is also an interest in

capsicum pepper because of its high antioxidant constituents, like vitamins C, and
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A, phenolic acids, flavonoids and vitamin B6.

the daily-recommended value for vitamin C,

Pepper contains more than 100% of

and also more as compared to an

orange. Capsicum can be eaten raw or cooked and the most used are capsicum

annuum and capsicum frutescens species, though a few others are used (Sinha et al,

2011).

4.3.1.1. Trend Analysis for Pepper

Table 4.25. Trend Models for Annual Consumer Prices

Current prices

Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? 0.392 0.856 0.862 0.191 0.804 0.805
adj
F 7.457* 30.787*** 21.881*** 3.367* 21.472*** 14.758***
Std. 940.534 457.426 447.663 851.672 419.626 418.273
Err.
D-W 0.756 2.864 2.767 0.803 2.99 2.89
Cons. 4316.484*** 5172.528*** 5357.253*** 3823.456*** 4595.899*** 4748.096***
X 244.880** 244.880***  244.880*** 149.012* 149.012***  149.012***
X2 - -85.604*** -149.745** - -T7.244** -130.090**
X3 - - 2.566 - - 2.114

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Figure 4.20. Annual Consumer Prices of Pepper
Source: (IGAD data, Libreville’s consumer prices, 2016)
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The Figure 4.20 shows annual changes of pepper current and real prices
over the study period. The regression model produces the trend line equations as
follows: Y=4316.48+244.88*X for the current price and Y=3823.46+149.01*X for
the real price. The lowest price is recorded in 2006 (CFAF 2008.33) and the
highest in 2011 (CFAF 5843.33) for current prices. For the real prices, the lowest
value is recorded in 2006 (CFAF 2037.05) and the highest in 2011 (5120.80). The
prices over the period starting from 2007 to 2013 are higher than those of the rest
of the study period. Pepper at its stage of production is sensible to many
pathologies as well as climatic factors. Therefore, the use of an appropriate
equipment is very important. With the recurrent problem of investment sources in
the agricultural sector in Gabon, the activities related to produce this crop are
generally a little hard. Besides this problem, the product is subject to a high import
mainly from Cameroon. Indeed, according to IGAD yearly reports, the origin of
pepper sales in the year 2007 at Libreville located the local production at 54% and
Cameroon imports at 46%. In 2010, local production represented 60% and
Cameroon imports 40%. These strong import percentages from Cameroon
combined with local problems may highly contribute to the observed sharp

fluctuation and price increases.

Table 4.26. Changes in Annual Consumer Prices of Pepper (Current)

Years Current Simple index Chainindex Estimation (Cu/E)*100

price (CFAF/kg)
CFAF/kg 2005=100

2005 2313.33 100.00 100.00 3092.08 74.81

2006 2008.33 86.82 86.82 3336.96 60.18
2007 3970.08 171.62 197.68 3581.84 110.84
2008 4340.42 187.63 109.33 3826.72 113.42
2009 4553.58 196.84 104.91 4071.60 111.84
2010 5089.25 220.00 111.76 4316.48 117.90
2011 5843.33 252.59 114.82 4561.36 128.11
2012 5314.00 229.71 90.94 4806.24 110.56
2013 5371.00 232.18 101.07 5051.12 106.33
2014 4292.92 185.57 79.93 5296.00 81.06
2015 4385.08 189.56 102.15 5540.88 79.14

Source: (Author’s calculation from data)
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Table 4.27. Changes in Annual Consumer Prices of Pepper (Constant)

Years  Current Consumer Real price Simple Chain Estimation  (R/E)*100

price price index index index (CFAF/kg)
CFAF/kg 2005=100 CFAF/kg 2005=100
2005 2313.33 100.00 2313.33 100.00 100.00 3078.41 75.15
2006 2008.33 98.59 2037.05 88.06 88.06  3227.42 63.12
2007 3970.08 103.55 3833.96 165.73 188.21 3376.44 113.55
2008 4340.42 109.00 3982.00 172.13 103.86  3525.45 112.95
2009 4553.58 111.06 4100.21 177.24 102.97 3674.46 111.59
2010 5089.25 112.68 4516.56 195.24 110.15 3823.47 118.13
2011  5843.33 114.11 5120.80 221.36 113.38 3972.48 128.91
2012 5314.00 117.15 4536.16 196.09 88.58  4121.50 110.06
2013 5371.00 117.71 4562.91 197.24 100.59 4270.51 106.85
2014 4292.92 123.19 3484.77 150.64 76.37  4419.52 78.85
2015 4385.08 122.82 3570.27 154.33 102.45 4568.53 78.15

Source: (Author’s calculation from data)

The Table 4.26 presents the behavior of pepper current consumer price.
Price changes in 2015 compared to that of 2005 show an increase of 89.56%. The
real price at the same date compared to that of the base year’s price (2005) presents
an increase of 54.33% (Table 4.27). From 2005 to 2015, all prices seemed
alternate around their trend lines every seven years approximately (cyclical
component). According to the regression model, annual changes in current and real
prices presented increases of 244.88 CFAF and 149.01 CFAF in current and real
terms respectively. During the research period, annual current and real pepper

prices are also increased on average 5.99% and 4.02% respectively.
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4.3.1.2. Monthly Fluctuations in Pepper Prices

Table 4.28. Monthly Fluctuations in Pepper Consumer Prices

Months Price mean Corr.  Correction Total Corr. Mean Corr. Mon. CV (%)
(CFAF/kg) Coeff. Corr. (CFAF/kg) Inx (%)
January 3792.45 -11 10.20 -112.24 3680.22 85 27
February 3787.18 -9 10.20 -91.83 3695.35 86 34
March 3804.91 -7 10.20 -71.42 3733.49 86 39
April 4039.36 -5 10.20 -51.02 3988.35 92 38
May 4534.82 -3 10.20 -30.61 4504.21 104 39
June 4621.18 -1 10.20 -10.20 4610.98 107 34
July 4723.55 1 10.20 10.20 4733.75 110 30
August 4655.91 3 10.20 30.61 4686.52 109 33
September 4520.09 5 10.20 51.02 4571.11 106 30
October 4488.00 7 10.20 71.42 4559.42 106 22
November 4327.18 9 10.20 91.83 4419.01 102 29
December 4503.18 11 10.20 112.24 4615.42 107 19
Mean 4316.48 0.00 10.20 0.00 4316.48 100.00

Monthly Indices of Pepper Prices
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Figure 4.21. Monthly Indices of Pepper Prices.
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The Table 4.28 shows the pepper monthly price variations. Over the years
concerned by the study, July presents the highest price value that is at 10% above
the annual average price. Lower prices are recorded in January, February and
March, with 15%, 14% and 14% below the annual average price respectively. The
coefficient of variation is also high in March and May. During these months, prices
fluctuate more than it does during the other months. Pepper is a dry season crop.
Concerning its price variations, the highest values are mainly recorded from May
to August since this period represents the planting time as presented in the data
from FAO (2018). From September until November, the prices start a small
decrease because the harvest is also starting. However, the harvest of pepper in
Gabon is preferably done between the months of December and January according
to the FAO data again in 2018. These facts may help to justify why prices are

generally low from January to March as shown in the Figure 4.21.

4.3.2. Tomato

Figure 4.22. Tomato (Lycopersicon Esculentum L).

Lycopersicum esculentum L, commonly known as tomato, is an edible,
often red, fruit/berry of the plant. This plant is both qualitatively and quantitatively

a worldwide important vegetable, with an annual estimated production of 88
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million tons. Tomato is a fruit vegetable originated from the Andes of South
America. It belongs to the nightshade family, solanaceae, and prefers warm
temperatures for its production. Required temperatures for this culture are ranged
between 25°C to 30°C. Tomatoes are consumed in diverse forms including raw as
an ingredient in many dishes, sauces, salads, and drinks. However, the major
percentage of tomatoes are used for processed products such as juice, paste, puree,
soup, ketchup, sauce, and as canned tomatoes. Tomato is a perennial vegetable in

its native habitat, but it is cultivated as an annual (Sinha et al, 2011).

4.3.2.1. Trend Analysis for Tomato

Table 4.29. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear = Quadratic Cubic
R? adj 0.694 0.813 0.804 0.12 0.359 0.497
F 23.695***  17.393***  14.705*** 2.368 3.803* 4.291*
Std.
Err. 75.311 65.834 60.231 71.295 60.849 53.922
D-wW 1.119 1.565 2111 0.953 1.387 1.936
Cons. 1009.250*** 965.566*** 931.392*** 900.700*** 857.347*** 823.192***
X 34.953***  34.953***  34.953*** 10.461 10.461 10.461*
x? - 4.4368* 16.234* - 4.335* 16.195*
x? - - -0.475 - - -0.474

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Annual Consumer Prices of Tomato
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Figure 4.23. Annual Consumer Prices of Tomato
Source: (IGAD data, Libreville’s consumer prices, 2016)

The Figure 0.23 presents tomato annual current and real (constant) prices.
In order to estimate future prices (Y) of tomato, the results of the regression model
give the following trend line equations Y=1009.25+34.95*X for the current price
and Y=900.7+10.46*X for the real price. Concerning the current price, the highest
value is obtained in 2014 (CFAF 1189.92) and the lowest in 2006 (CFAF 846.25).
Regarding the real prices, the highest value is obtained in 2013 (CFAF 988.38) and
the lowest in 2009 (CFAF 772.50). At the Libreville market, annual prices of this
product present an instability that usually characterizes the agricultural product
prices. Generally, this crop necessitates a high technical level and a consequent
equipment for its production. In the majority of cases in Gabon, farmers who
produce tomato every time and every season need large investments to better
control their production cycles without worrying about climatic disturbances and

diseases.
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Table 4.30. Changes in Annual Consumer Prices of Tomato (Current)

Years Current price Simple index Chain Estimation (Cu/E)*100
index (CFAF/kg)

CFAF/kg 2005=100
2005 925.33 100.00 100.00 834.48 110.89
2006 846.25 91.45 91.45 869.44 97.33
2007 973.58 105.21 115.05 904.39 107.65
2008 921.08 99.54 94.61 939.34 98.06
2009 857.92 92.71 93.14 974.30 88.06
2010 892.33 96.43 104.01 1009.25 88.42
2011 1001.42 108.22 112.22 1044.20 95.90
2012 1142.17 123.43 114.06 1079.15 105.84
2013 1163.42 125.73 101.86 1114.11 104.43
2014 1189.92 128.59 102.28 1149.06 103.56
2015 1188.33 128.42 99.87 1184.01 100.36

Source: (Author’s calculation from data)

Table 4.31. Changes in Annual Consumer Prices of Tomato (Constant)

Years Current Consumer Real Simple Chain Estimation (R/E)*100
price price index  price index index (CFAF/kg)

CFAF/kg 2005=100 CFAF/kg 2005=100
2005 925.33 100.00 925.33 100.00 100.00 848.39 109.07
2006 846.25 98.59 858.35 92.76 92.76 858.85 99.94
2007 973.58 103.55 940.20 101.61 109.54 869.31 108.15
2008 921.08 109.00 845.02 91.32 89.88 879.77 96.05
2009 857.92 111.06 772.50 83.48 91.42 890.24 86.77
2010 892.33 112.68 791.92 85.58 102.51 900.70 87.92
2011 1001.42 114.11 877.59 94.84 110.82 911.16 96.32
2012 1142.17 117.15 974.98 105.37 111.10 921.62 105.79
2013 1163.42 117.71 988.38 106.81 101.37 932.08 106.04
2014 1189.92 123.19 965.91 104.39 97.73 942.54 102.48
2015 1188.33 122.82 967.52 104.56 100.17 953.00 101.52

Source: (Author’s calculation from data)

The result of the regression concerning this crop shows that, the
coefficients of X (annual price values of increase or decrease) are 34.95 CFAF and
10.46 CFAF for current and real prices respectively. Annual averages of these
prices also presented increase of 2.3%, 0.41% respectively. Then, during the study
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period, current and real price changes compared to the base year 2005 were
28.42% (Table 4.30) and 4.56% (Table 4.31) respectively. The price of tomato
increased over the study period and seemed to alternate around the trend line every
4 years (cyclical component). However, tomato production increased by 9% from
2005 to 2015. This increase may totally imputed to the development of the tomato
cultivated area, whereas yield presented a decrease of 0.2% according to the data
from FAO (2018). Thus, despite the increases of the tomato production and its
importation, prices continued to increase and mostly in current term since the

change in real term was just very close to zero each year during the study period.

4.3.2.2. Monthly Fluctuations in Tomato Prices

Table 4.32. Monthly Fluctuations in Tomato Consumer Prices

Months Price mean Corr. Correction Total Corr.Mean Corr.Mon. CV (%)

(CFAF/kg) Coeff. Corr.  (CFAF/kg) Inx (%)
January 1014.45 -1 1.55 -17.06  997.39 99 20
February 980.09 -9 1.55 -13.96  966.13 96 19
March 1027.09 -7 1.55 -10.86 1016.23 101 25
April 1029.27 -5 1.55 -7.76 1021.52 101 20
May 993.73 -3 1.55 -4.65 989.07 98 19
June 1029.09 -1 1.55 -1.55 1027.54 102 13
July 1009.36 1 1.55 1.55 1010.91 100 16
August 1041.91 3 1.55 4.65 1046.56 104 20
September 1019.64 5 1.55 7.76 1027.39 102 13
October 950.27 7 1.55 10.86 961.13 95 18
November 972.09 9 1.55 13.96 986.05 98 20
December 1044.00 11 1.55 17.06  1061.06 105 18
Mean 1009.25 0.00 1.55 0.00 1009.25 100.00
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Figure 4.24. Monthly Indices of Tomato Prices.

The Table 4.32 shows tomato monthly price variations. The price
variations illustrate that the month of October, with 5% below the annual average
price, registered the lowest value of the year. On the other hand, price is higher in
December. The price of this month is 5% above the annual average price. In the
coefficient of variation column, March is the month with the highest coefficient of
price variation. According to FAO statistics (2018), the tomato production cycle
needs at least three months. During the harvest, the price of the tomato decreases.
Thus, this fact reflects the effects of supply on demand due to harvesting.
However, the lowest price is observed in October. This may be due to the fact that
the harvest is mostly done at this time of the year and consequently, allows its
better offer on the market. During its reports, IGAD mentions that this product is
highly imported at Libreville market but since data were not consequent (import
quantities were not regularly monitored), over the years, they were not reported in
the present work. However, these import quantities may explain the relative
constant price around the average annual prices over the year shown in the Figure

4.24.
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4.3.3. White Eggplant
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Figure 4.25. White Eggplant (Solanum Melongena)

Eggplant or aubergine (Solanum melongena L.) alongside with tomato and
pepper is among the most widely known edible fruits of the solanaceae family.
Eggplant is to be derived from the wild African species, solanum incanum, is
grown and consumed in Africa and other parts over the world. In 2014, the world-
cultivated area of eggplant was 1.8 million ha, and its production was 46.6 million
tons. In 2012, export of eggplant in the frame of world trade has shown a growing
trend that reached 440,000 tons. Eggplant requires 60 to 85 days to complete the

cultural cycle. This culture is a warm season crop that relatively needs high
temperatures with an optimum around 23°C to 26°C. The crop grows during the

summer season and appears sensitive to cool weather. This crop also presents bad
performances when it is exposed to low temperatures. Eggplant is used in many

countries’ cuisines (Zaro et al, 2015).
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4.3.3.1. Trend Analysis for White Eggplant

Table 4.33. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic  Cubic Linear Quadratic  Cubic
R? adj 0.667 0.636 0.64 0.371 0.303 0.304
F 21.075**  9.727*** 6.913** 6.902** 3.178* 2.454
Std.
Err 90.064 94.295 93.81 81.705 85.992 85.971
D-wW 1.385 1.437 1.536 1.335 1.368 1.452
Cons. 761.003** 775.964*** 810.599** 676.075** 686.460*** 717.020**
X 39.435***  39.435*** 39.435*** 20.466** 20.466** 20.466**
X? - -1.496 -13.522 - -1.038 -11.65
x? - - 0.481 - - 0.424

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Figure 4.26. Annual Consumer Prices of White Eggplant
Source: (IGAD data, Libreville’s consumer prices, 2016)
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Figure 4.26 presents the white eggplant’s annual current and real
(constant) prices. The price evolutions illustrate an instability and a rise of prices
over the study period. The obtained trend line equations are Y=761+39.44*X for
the current price and Y=676.08+20.47*X for the real price. As far as the current
price is concerned, the lowest value is registered in 2007 (CFAF 526.20) and the
highest in 2010 (CFAF 908.92). For the real price, the lowest price is in 2007
(CFAF 508.16) and the highest is in 2010 (CFAF 806.64). Despite the fact that this
product is not imported at Libreville market, there are several price fluctuations

and a sharp increase is observed; for instance the period from 2009 to 2015.

Table 4.34. Changes in Annual Consumer Prices of White Eggplant (Current)

Years Current Simple Chain index Estimation (Cu/E)*100
price index (CFAF/kg)
CFAF/kg 2005=100

2005 654.92 100.00 100.00 563.83 116.16
2006 576.75 88.06 88.06 603.26 95.61
2007 526.20 80.35 91.24 642.70 81.87
2008 626.00 95.58 118.97 682.13 91.77
2009 625.08 95.44 99.85 721.57 86.63
2010 908.92 138.78 145.41 761.00 119.44
2011 867.83 132.51 95.48 800.44 108.42
2012 906.00 138.34 104.40 839.87 107.87
2013 898.83 137.24 99.21 879.31 102.22
2014 903.67 137.98 100.54 918.74 98.36
2015 876.83 133.88 97.03 958.18 91.51

Source: (Author’s calculation from data)

69



4. RESULTS AND DISCUSSIONS Emmanuel OBIANG ONDO

Table 4.35. Changes in Annual Consumer Prices of White Eggplant

(Constant)
Years Current Consumer Real Simple Chain Estimation (R/E)*100
price price index price index index (CFAF/kg)
CFAF/ CFAF/ 2005=1
kg 2005=100 kg 00
100.0
2005 654.92 100.00 654.92 100.00 0 573.75 114.15

2006 576.75 98.59 585.00 89.32 89.32 594.21 98.45
2007 526.20 103.55 508.16 77.59 86.87 614.68 82.67

2008 626.00 109.00 574.31 87.69 113'0 635.15 90.42
2009 625.08 111.06 562.85 8594 98.00 655.62 85.85
2010 908.92 112.68 806.64 123.17 14;3'3 676.08 119.31
2011 867.83 114.11 760.52 116.13 94.28 696.55 109.18
2012 906.00 117.15 773.38 118.09 10;'6 717.02 107.86

2013 898.83 117.71 763.60 116.60 98.74 737.48 103.54
2014 903.67 123.19 733.55 112.01 96.06 757.95 96.78
2015 876.83 122.82 713.90 109.01 97.32 778.42 91.71

Source: (Author’s calculation from data)

The Table 4.34 presents the details of white eggplant’s current price
changes from 2005 to 2015. During this period, the price considerably increased
(33.88%). The value of the real price (Table 4.35), increases at a rate of 9.01% as
compared to the one of the base year 2005. According to the regression model,
annual price increases are CFAF 39.44 and CFAF 20.47 for current and real prices
respectively. Thus, the current and real prices of white eggplant increased on
average 2.69% and 0.79% respectively. These changes may be related to the low
supply of this product on the market that seems not to satisfy the demand
associated to many other factors. During the study period, white eggplant
production increased by 67%. This increase is the result of the expansion of the
white eggplant’s cultivated area. However, the yield decreased for 0.1% (FAO,
2018). Finally, the prices continued to rise despite the increase of the production
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during the study period. The cyclical price movements showed alternation of prices

around the trend lines each four years approximately.

4.3.3.2. Monthly Fluctuations in White Eggplant Prices

Table 4.36. Monthly Fluctuations in White Eggplant Consumer Prices
Corr. Mear Corr. Mon
(CFAF/kg)

Months

January
February
March
April

May
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July
August
September
October
November
December
Mean

160
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(=23
o

'S
=)

1.64
1.64
1.64
1.64
1.64
1.64
1.64
1.64
1.64
1.64
1.64
1.64
1.64

Corr. Correctiol

Total
Corr.
-18.07
-14.79
-11.50
-8.22
-4.93
-1.64
1.64
4.93
8.22
11.50
14.79
18.07
0.00
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Figure 4.27. Monthly Indices of White Eggplant Prices.
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The table 4.36 presents the white eggplant monthly price variations. The
highest price is observed in July. That month, the price is 16% above the annual
average price. The lowest price of this product is recorded in February. The price
in February is 14% below the annual average price. All over the years concerned
by this study, the price of this product fluctuated too much, and the month of
September recorded the highest fluctuation as indicated in the coefficient of
variation column. The period from May to September (dry season) shows higher
prices in general and this observation is similar for all the products in this group of
vegetable-fruits. According to the data from FAO (2018), this crop needs at least 4
months to be harvested. The same source mentions that harvest of this product is
mostly done during March, October and December (FAO, 2018). On the figure
4.27, it is shown that at these periods of the year, the prices decrease significantly.
The real causes of high prices (specific periods in which price are above the
average annual price) were not determined in the present study and may then be a

subject for further studies.

4.4. Staple Crops

In 2011, IGAD launched an Agricultural Development and Investment
Project named PRODIAG. Government supplied only 20% of the funds and
remaining 80% came from the French Development Agency (AFD). One of the
aims of the project is commercialization of semi-urban agriculture. PRODIAG
supported farms producing the high yielding crops such as amaranth, tomatoes,
celery and lettuce. Plantain and cassava were among the most profitable products

supported by PRODIAG project in Gabon. (Anonymous, 2016).
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4.4.1. Cassava Tuber

Figure 4.28. Cassava Tuber (Manihot Esculenta).

Cassava (also known as manioc) is a major tuber crop cultivated in all the
tropical countries. It is a crop that may adapt to marginal areas. Its flexible growth
cycle facilitate its expansion worldwide, especially in the areas with high
population pressure. In areas where land is scarce and population increase is high,
farmers shift to crops such as cassava with higher energy output per unit land.
Low income and rapid population growth make cassava a staple and food security
crop. Africa produces more cassava than the rest of the world. It is reported that
annual growth rate of cassava in Africa is almost the same as the population
growth rate in Africa between 1965 and 1985. Nigeria is the largest producer in the
world (Lebot, 2009).
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4.4.1.1. Trend Analysis for Cassava Tuber

Table 4.37. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic  Cubic
R? adj 0.793 0.914 0.908 0.567 0.826 0.815
F 39.237*** 54.245***  33.969*** 14.104*** 24.656*** 15.645***
Std. Err.  39.303 25.291 26.157  35.1777 22.335 23.024
D-w 0.826 1.761 1.787 0.754 1.601 1.623
Cons.  401.834*** 369.835*** 363.410*** 356.718***327.858*** 321.919***
X 23.473** 23.473**  23.473"* 12.596*** 12.596*** 12.596***
x? - 3.200*** 5.431 - 2.886*** 4.948
x? - - -0.089 - - -0.082

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Figure 4.29. Annual Consumer Prices of Cassava Tuber
Source: (IGAD data, Libreville’s consumer prices, 2016)
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In Gabon, cassava is one of the most consumed products. Since cassava
production does not require much material or a big financial investment, a very
large part of Gabonese people produces it for many usages. Figure 4.29 presents
changes in current and real prices of this product. The regression equations are,
Y=401.83+23.47*X, for current price and Y=356.72+12.60*X for real price. The
lowest and highest current values were observed in 2007 (CFAF 303.17) and in
2014 (CFAF 537.67) respectively. For the real prices, these values are CFAF
292.77 (2007) and CFAF 436.45 in 2014 respectively. As it is seen, unit prices of
this product are relatively lower than those of all others products studied. Prices

increase rapidly after 2009 with a normal increasing trend.

Table 4.38. Changes in Annual Consumer Prices of Cassava Tuber (Current)

Years Current price Simple Chain index Estimation (Cu/E)*100

index (CFAF/kg)
CFAF/kg 2005=100
2005 357.42 100.00 100.00 284.46 125.65
2006 317.17 88.74 88.74 307.94 103.00
2007 303.17 84.82 95.59 331.41 91.48
2008 342.83 95.92 113.08 354.88 96.60
2009 332.58 93.05 97.01 378.36 87.90
2010 375.58 105.08 112.93 401.83 93.47
2011 386.58 108.16 102.93 425.30 90.90
2012 432.00 120.87 111.75 448.77 96.26
2013 505.75 141.50 117.07 472.25 107.09
2014 537.67 150.43 106.31 495.72 108.46
2015 529.42 148.12 98.47 519.19 101.97

Source: (Author’s calculation from data)
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Table 4.39. Changes in Annual Consumer Prices of Cassava Tuber (Constant)

Years Current Consumer Real Simple Chain Estimation (R/E)*100
price  priceindex price index index (CFAF/kg)
CFAF/kg 2005=100 CFAF/kg 2005=100
2005 357.42 100.00 357.42 100.00 100.00 293.74 121.68
2006 317.17 98.59 321.70 90.01 90.01 306.33 105.02
2007 303.17 103.55 292.77 81.91 91.01 318.93 91.80
2008 342.83 109.00 314.52 88.00 107.43 331.52 94.87
2009 332.58 111.06 299.47 83.79 95.21 344.12 87.02
2010 375.58 112.68 333.32 93.26 111.30 356.72 93.44
2011 386.58 114.11 338.78 94.79 101.64 369.31 91.73
2012 432.00 117.15 368.77 103.18 108.85 381.91 96.56
2013 505.75 117.71 429.66 120.21 116.51 394.50 108.91
2014 537.67 123.19 436.45 122.11 101.58 407.10 107.21
2015 52942 122.82 431.04 120.60 98.76 419.70 102.70

Source: (Author’s calculation from data)

The Table 4.38 shows changes in current prices of cassava. Between 2005
and 2015 price of cassava tuber increased 48.12% compared to the base year, this
change for the real price is shown in the Table 4.39 and represents 20.60%. As it
can be seen from the trend line equations, annual current and constant prices
increase CFAF 23.47 and CFAF 12.60 respectively. Annual price variations of
cassava tuber during the research period give an average of 3.6% and 1.7% for
current and real price respectively. Cassava production increased for 28% and a
great part of this increase comes mainly from increases in cassava-cultivated area,
whereas yield increase accounts only 5% according to FAO (2018). Thus, despite
this production increases with imports, prices increased during the study period.
According to the economic theory, prices are determined by the combined effect of
supply and demand. It is evident that although supply is increasing, it still cannot

meet demand.
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4.4.1.2. Monthly Fluctuations in Cassava Tuber Prices

Table 4.40. Monthly Fluctuations in Cassava Tuber Consumer Prices
Months Price mear Corr. Correctior Total Corr. Mean Corr. Mon CV (%)

(CFAF/kg) Coeff. Corr. (CFAF/kg) Inx (%)

January 379.73 -11 0.98 -10.76  368.97 92 22
February 375.18 -9 0.98 -8.80 366.38 91 23
March 396.27 -7 0.98 -6.85 389.43 97 26
April 382.91 -5 0.98 -4.89 378.02 94 20
May 383.27 -3 0.98 -2.93 380.34 95 23
June 392.91 -1 0.98 -0.98 391.93 98 27
July 427.82 1 0.98 0.98 428.80 107 22
August 429.09 3 0.98 2.93 432.03 108 28
September  411.09 5 0.98 4.89 415.98 104 22
October 411.55 7 0.98 6.85 418.39 104 20
November 406.27 9 0.98 8.80 415.08 103 23
December 425.91 11 0.98 10.76  436.67 109 24
Mean 401.83 0.00 0.98 0.00 401.83 100.00

Monthly Indices of Cassava Tuber Prices
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Figure 4.30. Monthly Indices of Cassava Tuber Prices.

The Table 4.40 shows seasonal fluctuations in cassava tuber prices. As it is

seen from the table, the highest prices occur in December. During this month,
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cassava price is 9% higher than the mean annual price. The lowest cassava prices
were observed in February. During these months, cassava prices are 9% below the
mean annual prices. The representation of the price movements is better presented
in the Figure 4.30. The coefficient of variation is also greater in August, meaning
that prices are showing greater variations compared to the other months. Cassava
prices are max in December and in summer months (July 107% and August 108%)
since the demand for it is also high in these seasons. In fact, the planting of cassava
in Gabon is done over four main months, February and March for the modern
method; September and October for the traditional method. For early varieties, it
takes at least 6 to 8 months for cassava to be harvested, while it takes at least 12
months for normal or late varieties according to the data from FAO (2018). As a
result, the months of July and August are either at the beginning or at the end of the
harvest depending on the culture method used. Thus, higher prices recorded during
these two months could be explained by the particular position they occupy in the
cassava production cycle, where the supply could no longer satisfy the demand.

Cassava is an important staple food. Great shortages are reported even at
the beginning of 2019. There are shortages lasting for three months. Greatest part
of cassava consumed in Libreville is imported from Cameroon, Congo and Ivory
Coast. As a result, prices are also dependent on some international factors
(Anonymous, 2018).

According to an FAO study there is a great correlation between cassava
demand and urbanization in Gabon. In this study, percent increase of cassava
production due to urbanization was estimated to be 11%. Probably this trend is

continuing (FAO and IFAD, 2004).
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4.4.2. Fang Cassava Stick
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Figure 4.31. Fang Cassava Stick (Manihot Esculenta)

4.4.2.1. Trend Analysis for Fang Cassava Stick

Table 4.41. Trend Models for Annual Consumer Prices

Current prices Constant prices

Linear Quadratic Cubic Linear Quadratic Cubic
R? adj 0.81 0.797 0.839 0.678 0.666 0.751
F 43.584***  20.669***  18.234***  22.027**  10.962***  11.036***
Std. Err. 49.956 51.575 46.119 42.403 43.178 37.295
D-w 1.485 1.0609 1.805 1.389 1.561 1.727
Cons. 483.371*** 495.108*** 523.472*** 427.653*** 439.806*** 465.336***
X 31.446**  31.446***  31.446**  18.975"*  18.975***  18.975***
x? - -1.174 -11.022 - -1.215 -10.080*
x? - - 0.394 - - 0.355*

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)
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Annual Consumer Prices of Fang Cassava Stick
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Figure 4.32. Annual Consumer Prices of Fang Cassava Stick
Source: (IGAD data, Libreville’s consumer prices, 2016)

Fang cassava stick is made with cassava tuber crop. In Gabon, there are
two or three kinds of cassava stick, but the most used and solicited at the Libreville
market is fang cassava stick that is generally from the Northern Gabon. The Figure
4.32 shows the price results of fang cassava stick. The regression equation for the
current price is Y=483.371+31.45*X and for the real price it is
Y=427.653+18.98*X. All over the study period, the price of this product increased
and remained unstable. The fact that this product is imported may influence its
price. These fluctuations may also be related to the price changes of Cassava tuber

since it represents the raw material for sticks.
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Table 4.42. Changes in Annual Consumer Prices of Fang Cassava Stick

(Current)
Years Current price Simple index Chain Estimation (Cu/E)*100
CFAF/kg 2005=100 index (CFAF/kg)
2005 358.67 100.00 100.00 326.14 109.97
2006 281.83 78.58 78.58 357.58 78.82
2007 338.58 94.40 120.14 389.03 87.03
2008 454.75 126.79 134.31 420.47 108.15
2009 538.17 150.05 118.34 451.92 119.08
2010 525.00 146.38 97.55 483.37 108.61
2011 486.83 135.73 92.73 514.81 94.57
2012 525.75 146.58 107.99 546.26 96.25
2013 550.00 153.35 104.61 577.70 95.20
2014 632.67 176.39 115.03 609.15 103.86
2015 624.83 174.21 98.76 640.60 97.54

Source: (Author’s calculation from data)

Table 4.43. Changes in Annual Consumer Prices of Fang Cassava Stick

(Constant)
Years Current Consumer Real Simple Chain Estimation (R/E)*100
price  price index price index index (CFAF/kg)

CFAF/kg 2005=100 CFAF/kg 2005=100
2005 358.67 100.00 358.67 100.00 100.00 332.79 107.78
2006 281.83 98.59 285.86 79.70 79.70 351.76 81.27
2007 338.58 103.55 326.97 91.16 114.38 370.74 88.20
2008 454.75 109.00 417.20 116.32  127.59 389.71 107.05
2009 538.17 111.06 484.58 13511 116.15  408.69 118.57
2010 525.00 112.68 465.92 129.90 96.15 427.66 108.95
2011  486.83 114.11 426.64 118.95 91.57 446.64 95.52
2012 525.75 117.15 448.79 12513 105.19  465.61 96.39
2013 550.00 117.71 467.25 130.27  104.11 484.59 96.42
2014 632.67 123.19 513.57 143.19  109.91 503.56 101.99
2015 624.83 122.82 508.73 141.84 99.06 522.54 97.36

Source: (Author’s calculation from data)
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The Table 4.42 shows the variations of the current consumer price. The
simple index column illustrates that the price over the study period moved for
74.21%. This rate seems too considerable for a product that represents a staple
food in a given country. The price fluctuations over the study period justify the
significant instability that consumers face to buy this product on the market. As for
the real price, the Table 4.43 shows similar observations as in the movements of
the current price. During the period going from 2005 to 2015, real price increased
by 41.84%. Annual current and real fang cassava stick’s prices increased on

average 5.18% and 3.23%, respectively during the same period.

4.4.2.2. Monthly Fluctuations In Fang Cassava Stick Prices

Table 4.44. Monthly Fluctuations in Fang Cassava Stick Consumer Prices

Months Price mean Corr. Correction Total Corr. Mean Corr. Mon. CV (%)
(CFAF/kg) Coeff. Corr.  (CFAF/kg)  Inx (%)
January 471.09 -11 1.31 -14.41  456.68 94 26
February 474.55 -9 1.31 -11.79  462.75 96 26
March 459.91 -7 1.31 -9.17 450.74 93 25
April 482.55 -5 1.31 -6.55 475.99 98 24
May 472.73 -3 1.31 -3.93 468.80 97 26
June 472.91 -1 1.31 -1.31 471.60 98 23
July 486.09 1 1.31 1.31 487.40 101 24
August 481.73 3 1.31 3.93 485.66 100 27
Septembe
. 486.73 5 1.31 6.55 493.28 102 22
October 485.36 7 1.31 9.17 494.54 102 28
November 506.09 9 1.31 11.79 517.88 107 27
December 520.73 11 1.31 14.41 535.14 111 23
Mean 483.37 0.00 1.31 0.00 483.37 100.00
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Monthly Indices of Fang Cassava Stick Tuber Prices
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Figure 4.33. Monthly Indices of Fang Cassava Stick Tuber Prices.

The Table 4.44 presents the monthly fluctuations of fang cassava stick
prices. In the corrected monthly index column, the index of each month shows that
the price over the year does not variate a lot. The month of March, with 7% below
of the annual mean prices, recorded the lowest prices of this product. In the study
of this crop, December presented the highest prices, with 11% on the average mean
price (Figure 4.33). As shown in the coefficient of variation column, the values of
these monthly price variations remain between 23% to 28% over the years.
Importations of this product was also evoked during the study (IGAD, 2016 and
FAO, 2018) but since data were not sufficiently provided, it is difficult to clearly
mention and measure the impacts on the price of this product. However, import
always play a role in the fluctuations of the price of one product. For example the
Figure 4.33 shows the price is usually very close to the annual mean price over the
years and for such situations, import data may help to understand better the role
played by import in this price regulation. Thus, more studies are needed to

determine exact quantities concerned by the import of this product.
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4.4.3. Plantain

Figure 4.34. Plantain (Msa x Paradisiaca).

Plantain is a hybrid species of plant of the musaceae family. Like banana
dessert, it is a subgroup of the species musa x paradisiaca, which is originated
from the crossing between musa acuminata and musa balbisiana. Plantain is
simply called plantain in Africa. The ancestors or modern bananas and plantains
are from South-East Asian and Western Pacific regions. It can still be found in the
natural forest vegetation today. Linnaeus originally used the name M. paradisiaca
only for plantains or cooked bananas. Plantain is generally produced in tropical
countries. The humid tropics possess adequate temperatures that facilitate the
growth and the development of plantain. In fact, these regions are more favorable
than the cool subtropics. Plantains and other cooking bananas are mostly consumed
locally and only 1.62% of the world plantain production is exported. Plantain is a
staple food in the tropical regions. This product is ranked among the tenth most
important staple food in the world, particularly in the developing countries.

Plantain is a reliable all-season staple food (Robinson and Galan, 2010).
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4.4.3.1. Trend Analysis for Plantain

Table 4.45. Trend Models for Annual Consumer Prices

Current prices

Constant prices

Linear Quadratic Cubic Linear
R? adj 0.945 0.969 0.968 0.761
F 173.642*** 158.411*** 100.620***  32.928***
Std.
Err. 24114 18.082 18.543 24.385
D-w 1.958 3.344 3.454 2.105
Cons. 706.69*** 724.165*** 719.040*** 629.175***
X 30.297***  30.297***  30.297***  13.341***
X2 - -1.747* 0.033 -
X3 - - -0.071 -

Quadratic Cubic
0.826 0.834
24.786*** 17.688***
20.81 20.373
2.861 3.068
644.005*** 635.618***
13.341*** 13.341***
-1.483* 1.429

- -0.116

Where: *** (p<0.01); ** (p<0.05); * (p<0.10)

Annual Consumer Prices of Plantain
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Figure 4.35. Annual Consumer Prices of Plantain
Source: (IGAD data, Libreville’s consumer prices, 2016)

85

2012

2013 2014 2015

Real price



4. RESULTS AND DISCUSSIONS Emmanuel OBIANG ONDO

Plantain, just like cassava tuber or fang cassava stick, is one of the major
agricultural products used for nutrition in Gabon. Plantain is locally produced and
imported. Sometimes, this product does not need big investments in its production
process. However, there is a quasi-linear and constant increase of the prices, as the
Figure 4.35 indicates. After regression, the resulted equations are,
Y=706.69+30.297*X for the current price and Y=629.18+13.34*X for the real
price. As for the current price, the highest value is observed in 2014 (CFAF
827.67) and the lowest in 2005 (CFAF 522.00). Regarding the real price, the
highest value is registered in 2014 (CFAF 676.03) and the lowest in 2005 (CFAF
522.00). According to FAO (2018), during the study period, plantain production
increase of by 1%. During the same period, the yield of this culture decreased in
the rate -7%. These indicators seem to indicate an increase in plantain cultivation

area.

Table 4.46. Changes in Annual Consumer Prices of Plantain (Current)

Years Current price Simple index Chain index Estimation (Cu/E)*100

CFAF/kg 2005=100 (CFAF/kg)
2005 522.00 100.00 100.00 555.22 94.02
2006 581.25 111.35 111.35 585.51 99.27
2007 636.50 121.93 109.51 615.81 103.36
2008 624.17 119.57 98.06 646.11 96.60
2009 718.42 137.63 115.10 676.41 106.21
2010 711.92 136.38 99.10 706.70 100.74
2011 744.50 142.62 104.58 737.00 101.02
2012 785.33 150.45 105.48 767.30 102.35
2013 795.75 152.44 101.33 797.59 99.77
2014 827.67 158.56 104.01 827.89 99.97
2015 826.17 158.27 99.82 858.19 96.27

Source: (Author’s calculation from data)
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Table 4.47. Changes in Annual Consumer Prices of Plantain (Constant)

Years Current Consumer Real Simple Chain Estimation (R/E)*100

price  price index price index index (CFAF/kg)

CFAF/kg 2005=100 CFAF/kg 2005=100
2005 522.00 100.00 522.00 100.00 100.00 562.46 92.81
2006 581.25 98.59 589.56 112.94 112.94 575.80 102.39
2007 636.50 103.55 614.68 117.75  104.26 589.15 104.33
2008 624.17 109.00 572.63 109.70 93.16 602.49 95.04
2009 718.42 111.06 646.89 123.92 112.97 615.83 105.04
2010 711.92 112.68 631.80 121.04 97.67 629.17 100.42
2011 744.50 114.11 652.44 12499 103.27 642.51 101.55
2012 785.33 117.15 670.38 128.43 102.75 655.86 102.21
2013 795.75 117.71 676.03 129.51  100.84 669.20 101.02
2014 827.67 123.19 671.86 128.71 99.38 682.54 98.44
2015 826.17 122.82 672.65 128.86  100.12 695.88 96.66

Source: (Author’s calculation from data)

According to the regression model, plantain annual current and real prices
increase CFAF 30.297 and CFAF 51.03 respectively. In the Table 4.46, current
prices increased 58.27% compared to the base year while the same indicator gives
28.86% of increase for the real price in the Table 4.47. Thus, increase in current
term represents two times that observed in constant term. During the study period,
Annual current and real plantain prices increased on average 4.26% and 2.33%
respectively. During the same period, there is an increase of 1% of plantain
production. This increase is totally related to the expansion of plantain-cultivated
area. There is a decrease of 7% concerning the yield evolution, according to the
statistics revealed by FAO (2018). Despite the negligible production increase,
prices increased during this period. In 2014, 6995 tons were supplied to the
Libreville market, of which 4463 tons were imported from Cameroon. Thus, more
than half (64% in 2014) of the total plantain sold was imported and this may

contributes to better explain the price increasing for this product. Even though the
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supply of this crop is increasing, the demand at Libreville market is still to be

satisfied.

4.4.3.2. Monthly Fluctuations in Plantain Prices

Table 4.48. Monthly Fluctuations in Plantain Consumer Prices
Months Price mean Corr. Correctio Total Corr. Meai Corr. Mon CV (%)

(CFAF/kg) Coeff Corr. (CFAF/kg Inx (%)

January 681.27 -11 1.26 -13.89 667.39 94 13
February 701.45 -9 1.26 -11.36  690.09 98 17
March 708.91 -7 1.26 -8.84  700.07 99 14
April 707.36 -5 1.26 -6.31  701.05 99 15
May 683.55 -3 1.26 -3.79 679.76 96 18
June 689.00 -1 1.26 -1.26 687.74 97 19
July 741.64 1 1.26 1.26 742.90 105 14
August 773.18 3 1.26 3.79 776.97 110 27
September 701.18 5 1.26 6.31 707.49 100 17
October 688.45 7 1.26 8.84 697.29 99 15
November 685.45 9 1.26 11.36 696.82 99 17
December 718.91 11 1.26 13.89 732.80 104 11
Mean 706.70 0.00 1.26 0.00 706.70 100.00
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Monthly Indices of Plantain Prices
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Figure 4.36. Monthly Indices of Plantain Prices.

The Table 4.48 shows the variations of the plantain monthly prices. During
the years concerned by the study of this crop, August, with 9% above the mean
annual price registered the highest value. November, with 5% below the annual
mean prices, registered the lowest price. Concerning the coefficient of variation
column, August is the month that also got the highest monthly coefficient of the
price variations over the study period. The prices are sensibly constant over the
year (Figure 4.36), but July and August reach high values. These values are
obtained during the summer holiday and plantain is in its growth period at that
particular time. That is the reason why the demand of this product cannot be
satisfied. Despite the fact that the price does not fluctuate too much, there is still a
little increase the price from February to April because it is located in the planting
time of plantain. It is also necessary to underline the fact that the importation of
this product (64% in 2014) may highly contribute to the increase and fluctuation of

its prices.
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This study has enabled to evaluate several aspects related to the prices of

the crops selected in the frame of this work. Thus, Tables 4.49 and 4.50 show a

large part of the annual results obtained during the study period.

Table 4.49. Global change in prices and other parameters (2005-2015)

Mean Annual
change of prices Changes (%) (2005-2015)
Products (%)
current real current real Yield Production
prices | prices

Basil 1.83 -0.05 22.14 -0.56
Celery 2.02 0.14 24.67 1.5
Amaranth -0.68 -2.52 -7.24 -24 .48
Black -10.00 30.00
nightshade 3.26 1.35 42.30 74.78
Lettuce -1.87 -3.69 -18.79 | -33.88
Roselle 3.15 1.24 40.65 14.52
Pepper 5.99 4.02 89.56 54.33
Tomato 2.30 0.41 28.42 4.56 -0.20 9.00
White eggplant 2.69 0.79 33.88 9.01 -0.10 67.00
Cassava tuber 3.64 1.72 48.12 20.6 5.00 28.00
Fang cassava
stick 5.18 3.23 74.21 41.84
Plantain 4.26 2.33 58.27 28.86 -7.00 1.00

Source (Author’s calculation)
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Table 4.50. Price Changes for All Crops

Annual Annual Annual | Annual
Annual Annual
current . current . current | real
. real price . real price . .

products price price price price

mean fg::lg:fk ) change fg::lg:fk ) change | change

(CFAF/kg) 9) | (CFAF/kg) 9) | /mean | / mean
Fang Cassava Stick | 483.37 427.65 31.45 18.98 6.51 4.44
Cassava tuber 401.83 356.72 23.47 12.60 5.84 3.53
Pepper 4316.48 3823.46 244.88 149.01 5.67 3.90
White eggplant 761.00 676.08 39.44 20.47 5.18 3.03
Plantain 706.70 629.17 30.30 13.34 4.29 2.12
Celery 2493.79 2221.86 104.46 41.57 4.19 1.87
Tomato 1009.25 900.70 34.95 10.46 3.46 1.16
Roselle 895.64 799.11 30.19 9.13 3.37 1.14
Black nightshade 798.04 712.38 21.91 4.14 2.75 0.58
Basil 2855.79 2552.94 62.27 -0.97 2.18 -0.04
Lettuce 1328.73 1198.17 -6.86 -36.38 -0.52 -3.04
Amaranth 562.08 506.42 -6.39 -16.90 -1.14 -3.34

Source (Author’s calculation)

Table 4.50 shows the current and real price changes over the study period.

The last two columns present in a descending order, the importance of the current

and real price fluctuations. Therefore, it is clear that the price increase in Gabon

mostly affects staple food. However, this phenomenon does not only concern

Gabon, but also some countries all around the world.
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5. RECOMMENDATIONS AND CONCLUSION

The prices of all crops (except amaranth and lettuce) are increasing each
year in both current and real terms. Increases in staple crops (cassava tuber, fang
cassava stick and plantain) are the highest ones together with that of pepper.
Increases in the prices of staple crops are very important because they are
consumed daily and the nutrition of people depends on them heavily. This is a big
problem of Gabon, since it depends heavily on imports. It is clear that Gabon
should take some measures to decrease imports and increase production. Because
most of these crops are imported.

Decrease in the prices of amaranth and lettuce may be due to import
substitution policy. In the past, these crops were also imported. However, by the
establishment of IGAD in 1992, and launch of several projects including
PRODIAG may have helped diminish price increases to some extent. PRODIAG
was initiated in 2011. Similar policy should be practiced for staple crops and the
kind of products as pepper.

This study shows that data collection and insemination are very important
for these type of researches. For that reason, more accurate data should be
compiled and distributed to the researchers. In order to solve price problems,
import data have an important place because it is a part of supply. Supply consists
of harvested products, product coming from storages, imported products. All these
data are required to take this analysis further.

When we look at each crop separately, we can reach the following
conclusions:

Basil and celery are classified as leafy vegetables with the specificity that
they are used as aromatic leafy vegetables. These crops are not considered as staple
food. Therefore, demand for them are relatively lower than that of staple crops
such as plantain but significantly higher than that of the majority of leafy

vegetables taken into account in this study. Their production is usually supported
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by projects, as it was the case of the PRODIAG project. Their cultivation is
relatively easy, but sometimes needs some investments. The two crops are
frequently harvested and need three to four months for their maturation (80-120
days). These may be considered as the main cause of their price changes. However;
further researches should be done in order to fill the lacking information related to
these crops in this study.

Amaranth is classified as pseudo-cereal, but is neither a real cereal nor a
staple crop. On one hand, its demand is not as high as the one of cassava. On the
other hand, its production is supported by PRODIAG and other projects. Its
cultivation is relatively easy, does not necessitate great investments. Amaranth’s
production receives foreign investments and is frequently harvested. These factors
could be considered as the causes of the amaranth’s price decline. However, further
researches should be done for this crop.

Black nightshade and roselle are classified as simple leafy vegetables and
demand for each is lower than the one of any staple crop. Two months are the
minimum of time needed for their harvest. The production of black nightshade and
roselle is generally supported by projects due to the fact that their production is
relatively easy. Therefore, all the points evoked above may lead to the normal price
variation observed as compared to the prices of other crops taken into account in
this study. However, further studies need to be done.

Lettuce is a leafy vegetable usually used as cruciferous; this crop is not a
staple crop. The demand of this culture is relatively lower than the demand of the
majority of the crops, this may be due to its specificity to be a cruciferous, and that
may limits its usage sometimes. This crop needs at least two months for harvest
and does not require high investments. The production of this crop is generally
supported by several projects. Lettuce can be harvested all the time and its price
decrease observed in this study may be due to the advantages evoked above.

Tomato and pepper are classified as fruit-vegetables. The cultivation of

these crops require warm temperatures. Thus, it seems difficult to produce them
94



5. RECOMMENDATIONS AND CONCLUSION Emmanuel OBIANG ONDO

every season. Even though the demands for these crops are relatively high as the
one of staple crops, they are not considered as staple crops. The production of
tomato and pepper require important investments and is generally supported by
projects and other foreign initiatives. These crops are concerned by importation
and their prices increase highly. Harvests occur after three months. In order to
determine the exact causes alongside the factors evoked above, further studies
should be conducted

White eggplant is a fruit-vegetable crop. It is a warm season crop that
relatively requires high temperatures and needs at least 2 months for harvest. Its
production necessitates investments sometimes and therefore is supported by the
projects. The demand of this crop is similar to those of other fruit-vegetables. A
part of the causes responsible of its high price increase observed during the study
period may be originated from the reasons described above. However, more studies
need to be conducted.

Cassava and plantain are both classified as staple crops by FAO. Staple
crops are the crops that have a very high demand in terms of food consumption
since they represent the basis. The cultivation of these crops requires investments
and needs approximately 8 months for harvest. The production of these crops is,
most of the time, supported by projects and other foreign initiatives. The harvest
occurs at any time during the year but their high price increase are clearly
explained by the role they play in the food consumption (staple food). This fact
may also be similar in other countries around the world concerning as far as the

staple food prices are concerned.
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Appendix 1: Grouping Of Selected Crops According To Their Properties.

Aromatic Leafy Vegetables
Basil (Ocimum Basilicum).

Celery (Apium Graveolens).

Leafy Vegetables
Amaranth (Amaranthus).
Black Nightshade (Solanum Nigrum).
Lettuce (Lactuca Sativa).
Roselle (Hibiscus Sabdariffa).

Fruit Vegetables
Pepper (Capsicum Annuum).
Tomato (Solanum Lycopersicum).

White Eggplant (Solanum Melongena).

Staple Crops
Cassava Tuber (Manihot Esculenta).
Fang Cassava Leaf Roll.

Plantain (Musa x Paradisiaca).

106



Appendix 2: Secilen Uriinlerin Niteliklerine Gére Gruplandiriimast.

Aromatik Yaprakh Sebzeler
Feslegen (Ocimum Basilicum).

Kereviz (Apium Graveolens).

Yaprakh Sebzeler
Amarant (Amaranthus).
Képek Uziimii (Solanum Nigrum).
Marul (Lactuca Sativa).
Hibiskus Cay1 Veya Mekke Giilii (Hibiscus Sabdariffa).

Meyve Sebzeler
Karabiber (Capsicum Annuum).
Domates (Solanum Lycopersicum).

Beyaz Patlican (Solanum Melongena).

Temel Gida
Manyok Yumru (Manihot Esculenta).
Fang Cassava Stick. (Manihot Esculenta)

Yemeklik Muz (Musa x Paradisiaca).
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